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J6bitortal. 

ENDEMIC GOI'l'RE. 

A STUDY of .endemic goitre in two districts in England has just been 
made by the COlUmittee upon Iodine Deficiency and Thyroid Disease jointly 
appoillted by the Medical Research Council and the Agricultural Besearch 
Council. 

The inquiry was designed to provide more definite information 
conceming the supposed relationship of environm~ntal deficiency of iodine 
to the occurrence of thyroid disease than could be derived from the previous 
studies of the problem in this country. 

Two such stud ies by Sir John Orr and his collaborators have already 
been published by the Medical Research Council. 

The first report by Orr and Leitch was originally undertaken with 
special reference to the expanding work of the Rowett Research Institute, . 
Aberdeen. It gave a critical survey of the subject up to the year 1928. 
It dealt with the distribution of iodine in Nature: in soils, water, air; in 
animal tissues; the effects of iodine on plant-metabolism; the nature 
and distribution of goitre and the use of iodine in its prevention and 
treatment. 

In an appendix to the report it is stated that only two methods of 
estimating iodine in biological work are of value-Kendall's and that of 
v. Fellenberg. The latter is considered the most delicate and most useful 
for all estimations of small quantities of iodine; The lower limit of 
detectable iodine by this method is stated to be about 0'08"1 ("1=0'001 mg.). 

'l'he second Report by Dr. ,J, B. Orr, published ill 1930, is on iodine 
supply and the incidence of endemic goitre. In this report he states that 
while investigations in America, Switzerland and New Zealand indicate 
that there is a correlation between the level of iodine intake and the 
prevalence of goitre, no systematic investigations had been made in 
England comparable to those carried out in those countries. He carried 
out analyses of drinking water, but could find no correlation between 
the level of iodine in· drinking water and the prevalence of goitre. in 
England. But as iodine ingested in drinking water forms only about 
{) to 15 per cent of the total iodine intake he proceeded to make analyses of 
food stuffs. Samples of food were taken from areas where goitre was 
reported to be prevalent and these were compared with samples from areas 
where goitre occurred infrequently or was absent. Samples were obtained 
from Somerset and Cornwall, where the incidence of goitre is high, and 
from Essex, where it is low. In addition, counties were chosen in which' 
the medical officers were especially interested in the goitre problem. 
During the collection of' samples the impression was formed that none of 
the areas was free from goitre; it was therefore determined to take samples 
from counties in the North-East of Scotland where goitre is. not endemic, 
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50 Endemic Goitre 

and for comparison with these and English samples from an area in 
Scotland where goitre was known to be endemic-Dumfries was chosen 
for this purpose. 

The following samples were taken in each area: (1) Soils from 
representative farms; (2) pastures from the same fields; (3) milk from 
the cows grazing on the pastures sampled; (4) eggs where possible 
from the same farms; (5) potatoes and cabbages. Difficulties in procuring 
guaranteed local samples were greater than was anticipated. A total of 
458 substances, including 373 foodstuffs, was analysed. Soils were not 
analysed owing to the impossibility of making the analyses in the time 
at Orr's disposal. 

The -results on the whole were considered to be inconclusive: all that 
could be said is that the iodine supply as judged from the ana,lyses of 
milk, eggs and cabbage is higher in the Scottish area, which is known 
to be goitre free, than in the English counties, where goitre is to a 
greater or less extent endemic. On the other hand, there is no indication 
of a definite difference between those area,s in England which were 
reported to have a low goitre incidence and those reported to have a 
high goitre incidence. 

In the appendix to' the report there is a further note on the method 
of analysis. 'l'he quantitative estimation of minute amounts of iodine 
in organic substances is stated tci be difficult and even with the best 
methods there is likely to be a wide margin of error. By the lllethod 
employed complete recovery of known added quantities of iodine was not 
obtained; but the results obtained by anyone worker were considered to 
be comparable. 

The Committee upon Iodine Deficiency and Thyroid Disease considered 
tbat the methods employed in these earlier researches were not entirely 
above suspicion and any further work would be greatly enhanced in value 
if its analytical basis could be securely established. With this end in view 
a special committee of chemists was therefore entrusted by the Medical 
Research Council with the task of evolving an adequate method for the 
determination of iodine in biologicaJ materials. The Council were 
fortunate in securing the co-operation of the Government Chemist, 
Sir Robert Robertson, F.R.S., with whom it was arranged that Mr. C. O. 
Harvey of his staff should undertake the actual investigation. Mr. Harvey 
was successful in devising an improved and standardized method-based 
on Mr. W. H. Hurtling's modification of Professor Th. von Fellenberg's 
procedure-for determining small quantities 'Of iodine in biological sub
stances such as blood, milk, and vegetable foods. This method was used 
by Miss Crabtree and Miss Mason when making their analyses of water, 
milk and pasture samples for the present investigation. 

It has been known for lllany years that the incidence of thyroid enlarge
ment is relatively high in cer~ain parts of tbe West 6f England and very low 
in the Eastern counties. 'fhe Board of Education Survey in 1924 contained 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-68-01-07 on 1 January 1937. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


Endemic GoiiTe 51 

evidence of a higb incidence of goitre in Somerset and showed the lowest 
recorded incidence to be in Norfolk and Essex. It was thought that an 

-inquiry in these districts might provide more definite information con
cerning the supposed relationship of environmental deficiency of iodine to 
thyroid disease than could be derived from previous studies of the problem 
in this country. 

The general plan of the investigation consisted in the selection of two 
districts which were known to exhibit marked differences in the frequency 
of the occurrence of goitre; in these districts careful assessment of the 
actual incidence of thyroid disease in certain age-groups of children was 
made and at the same time the local supplies of water and milk were 
analysed for their iodine content. Also a study was made of the iodine 
content of the pastures on which the milch cows grazed. 

The general conditions of life of the population had to be conHidered. 
The efficiency with which food is now distributed might make local environ
mental factors of less importance than in former times. To avoid these 
sources of error the investigation was confined to rural districts in which 
it was thought that the population might subsist on local sources of food. 
Economic couditions in the districts actually studied were s~ch that it was 
unlikely that the elementary school children observed would benefit from 
extraneous sources of food. It was hoped, therefore, that the children 
observed in the rural portions of Somerset and Suffolk would yield a true 
impression of the reaction of the thyroid gland to the local conditions. 

A medical survey of the incidence of goitre in Somerset and Suffolk 
was carried out by Dr. Matthew Young. For reasons already given certaiu 
rural areas were selected. In Somerset the schools visited were in three 
districts, referred to as the Taunton, the Yeovil, and the ",Veils areas. 
Here the incidence of goitre was found to be heaviest when the 1924 
survey was made. 

Rural schools in which the average attendance varied from about 40 to 
150 children were inspected, as it was thought that schools of such a size 
would be found in villages in which one or two farmers provided the milk 
supply. The survey was confined to girls, since endemic goitre is three or 
four times more prevalent in girls than in boys. Girls from 6 years of age 
upwards were examined and in all cases an effort was made by gentle 
palpation with -the forefinger and thumb of the left hand and a pair of 
graduated calipers in the right hand to obtain an approximate measure of 
the greatest transverse breadth of the gland. 

Inspections were made and data collected in 120 rural schools, and of 
3,SOl girls from 6 to 14 years of age 1,356, 35'7 per cent, were found to 
have the thyroid visibly enlarged. 

These figures do llOt represent the incidence of endemic goitre amongst 
girls in Somerset as a whole. The survey only included the three areas 
in which, as shown in Dr. Savage's report for 1924, the incidence of goitre 
was known to be high. 
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52 Endemic Goitre 

From the 120 schools from which particulars were available, 12 in 
which the incidence of goitre appeared to be about the highest and in 
which the bulk of the milk was supplied by not more than two farmers, 
were selected for special investigation. In girls of 6 to 8 years, 38 per 
cent had enlarged thyroid: from 9 to 11 years of age, 61 per cent had 
thyroid enlargement; from 12 to 14 years, 70 per cent had thyroid 
enlargement. From 6 to 14 the percentage of girls with thyroid enlarge
ment worked out at 54. The examiners noted that two or even three 
members of the same family were affected. Observations made at Taunton 

. on a market day suggested that at least 1 in 4 of the market women from the 
Rurrounding country had thyroid enlargement and in a great proportion of 
these women the enlargement was considerable. 

An examination of school girls in Suffolk gave very different results. A 
similar procedure was carried out: 24 schools were examined and 12 of 
these selected for further study. Girls from 6 to 8 years showed 1·4 per 
cent enlarged thyroid; girls from 9 to 11 years showed 3'6 per cent '; and 
girls 12 to 14 years 6'9 per cent. From 6 to 14 the percentage worked 
out at 3·7. 

Miss Mason and Miss Crabtree analysed samples of milk, pasture and 
water for the presence of iodine, employing as already stated the method 
devised by Harvey. In the case of milk, 150 ml. samples were taken 
from the mixed product of the last milking. Samples of pasture of the 
same size were collected from each field where the cows grazed, mixed 
together, and a 2-lb. sample of mixed grass packed in a cardboard box. 
As fcl.[ as possible only those grasses which the cows eat were picked. The 
water was taken from the household drinking supply of each farm. 

The analysis of pasture and milk presented no difficulties. Many of 
the water samples, however, were very troublesome. All the Suffolk 
waters contained large quantities of salts, which in many cases caused 
interference with the analysis. The difficulties appeared to be due to 
llitrites formed during the process of the analyses. 

The results were as follows :-

Milk ,),/100 m!. 
Mean 0'83 

SOMERSET. 

. Pasture ,),/100 grams 
28 

Water ,),/1,000 m!. 
6 

Excluding three aberrant results the mean of the water 2'9. 

Milk "1/100 m!. 
Mean 0·76 

SUFFOLK. 

Pasture "1/100 grams 
25 

Water "1/1,000 m!. 
10'6 

Excluding onc aberrant result the mean of the water 8'2. 

The only significant difference to be observed between the two districts 
lies in the iodine content of the waters. The results of the analysis of milk 
and pasture are practically identical for the two districts within the limits 
Df error of the· method. In so far as pastures are c'cincerned this is 
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considered to indicate that the Somerset soil must contain a sufficiency of 
available iodine in spite of the deficiency of iodine in the water supply. 
The identity of the iodine contents of the milk supply is doubtless a 
reflection of that of the pastures. 

The influence of diet on the iodine content of milk was shown by the 
higher figures obtained for the winter samples when the cows were 
receiving supplementary feeds rich in iodine. 

For the maintenance of a high concentration of iodine in the milk it is 
considered important that the pasture should contain an adequate amount 
of the e'lement in all available form, and that failing this the iodine intake 
should be supplemented by the use of suitable salt-licks or by other means. 

It is difficult to compare the l'esult'soT1liis-iiiv€is'tigation with those' 
obtained in other countries owing to the difference in conditions; the 
environmental iodine deficiency studied by von Fellenberg in Switzerland 
is much greater than any found in this country. . 

McClendon made some observations on thyroid enlargement among 
recruits drafted from all parts of the United States during the Great War . 
He found the highest incidence of goitre among recruits in areas in which 
the iodine contents of representative river waters varied from 0 to 0'5 'Y litre. 
In a group free from goitre the iodine content of representative water was 
3'Y litre upwards. The actual figures for the incidence of thyroid enlarge
ment given by McClendon are much lower than those obtained in this 
report: this difference is due to the different sections of the population 
examined. The young male adults examined by McClendon would probably 
show thyroid enlargement at its lowest, while the girls examined by Mr. 
Young would show it at its highest. 

The daily requirement of iodine by a child is believed to be between 
25'Y and 50 "I ... The authors of the report therefore think that while it is 

",(fouEtfess true that insufficiellt intake of iodine is partly and perhaps 
largely responsihle for the high incidence of goitre in Somerset, it is 
difficult to escape the conclllsion that some other factor must be involved. 

Work carried out in New Zealand has shown that there is not neces
sarily a direct relationship between the iodine content of the soil and that 
of the plants grown on it. The results of the analyses carried out on the 
pastures in Somerset and Suffolk would indicate that the absolute iodine 
contellt of soil may be less important than the mode of 'combination in 
which the element occurs, since the latter may determine its availability 
to the herbage and hence to the animal population. Further work on the 
amount and mode of combination of iodine in soils in relation to the iodine 
content of the herbage grown thereon is considered to be necessary beforfl 
a decision cau,be reached .. Evidence is also lacking as to the extent of soil 
ingestion by. animals when grazing under ordinary conditions and the 
availability to the animal of the ingested soil iodine. In the present 
investigation great care was takellto exclude the possibility of contamin
ated pasture samples, but complete success could not be guaranteed. 
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