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rHAT a relationship exists betneen obesity and  sterility has been 
suspected since the time of Hippocrates, and it is quite evident 
from the modern literature that their association is more than a 
casual one. T h e  problem, however, continually recurs as to 
whether obesity p e r  se is a cause of sterility, or whether, when the 
two conditions are found together, they are  not both the result of 
some primary and more widespread endocrine change. 

In  the present investigation, the object in view has been to 
examine the incidence of sterility in a series of obese married 
women and,  if possible, to come t o  some conclusions a s  to the 
type of obesity with \vhich it is associated, also to estimate the 
relative significance of the various factors concerned. For  this 
purpose observations have been made on 198 cases of obesity in 
married women in whom, when sterility occurred, there was no 
apparent local pelvic cause. The cases \\ere all of simple obesity, 
in the sense that there were no signs of gross endocrine disease, 
which would have enabled them to be classified under the recog- 
nized heading of inyxmdema, simple goitre, dystrophia-adiposo 
genitalis, pituitary tumour and  so on. Nevertheless, as the 
investigations will sliow, there can he little doubt that a certain 
proportion of these patients were suffering from minor degrees of 
endocrine dystrophy. 

HISTORICAL. 

T h e  literature abounds \\ i th  references to the association of 
obesity and  sterility. Eden and 1,ockycr' (1917), for instance, 
point out that obesity is frequently mmtioned as a cause of sterility. 
Childz (1922) stated that fat woni'en are not as fertile a s  their thin 
sisters and  quotes Oliver who says that he has  frequently remarked 
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that women \\ho tend to lay on fat rapidly are ap t  to become barren. 
Crossen3 (1923) mentions that sterility is present at  times in patients 
inclined to stoutness, the condition developing n hen the patient 
accumulates fat and  disappearing promptly on her reduction to 
normal weight. Graves‘ (1923) also considered that there was a 
relationship between adiposity and  hypoplasia of the sex organs, 
and he quotes Rliiller’s and Horroc-ks’ opinion that over-nourished 
women show diminished fertility. H e  states, hojvever, a s  his 
persLnal opinion that this cannot he a constant rule, because 
occasionally fat n omen show extreme fertility. In his opinion, 
when fat deposit and  sterility are found in association, the fat is 
probably a manifestation of  ovarian deficiency. hlcCann” (1925) 
considered that ohesitv developing subsequent to pregnancy was 
liable to be associated \vith absent or diminished fertility and he 
quotes the well-known fact that animals putting on flesh lose their 
value for stud purposes. Fairbairn‘ (1928)  in his latest text-booli 
of gynacology and obstetrics remarks on the frequent association 
of sterility and obesity. Ciles’ (1928) in a paper on the diagnosis 
and treatment of sterility refers to errors of metabolism, such as 
obesity, a s  common causes of sterility. C‘otte’ (1928) in a full  
review of the subject of sterility states that obesity has been said 
to be the most frequent cause of this condition after cervical 
stenosis and salpingitis, hut he thinks that when this statement 
was made conditions o f  ovarian and hypophyseal origin must  have 
been incliided. He then points out that exogenous obesity does 
not appear to have a malign infuence in this connexion. I n  
Algeria and the East, for instance, exogenous obesity is common 
but the women are fertile. 

On the other hand, Malcolmy (1925) has drawn attention to a 
custom in certain primitive races in Old C‘alabar, where all young 
girls of any social standing are subject to t u o  or three years’ 
fattening treatment, iyith the result that most of them prove to be 
completely sterile. 

In 1929, Rleaker” reviewed the metabolic aspect of sterility and 
concluded that extrinsic faults, eg . ,  lack of exercise and  errors 
of diet, as opposed to those of intrinsic or endocrine origin result 
not infrequently in the familiar picture of obesity, amenorrhea  
and sterility. 

T h e  various views expressed above would appear to be fairly 
representative of present day opinion, but when it comes to a 
question of facts, there is a comparative paucity of data to record. 
A series of cases of obesity and sterility was recorded by Kisch.ll 
In this investigation, of 2 1 5  fat married women in his Marienbad 
clinic, 98, or  22.3 per cent were sterile. As Dietrich” points out in  
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a criticism of this paper, only cases of primary sterility were taken 
into consideration, and often the duration of sterility was com- 
paratively short--a matter of some three years or so instead of the 
period of six years which he himself considers should be allowed. 
T h e  results too are of relative value only for no details were given 
as to the cause of the obesity. 

In Dietrich’s on n investigations a slightly different standpoint 
was adopted. I Ie  found that o f  294 cases of primary sterility, 
only seven, or 2.37 per cent \ \ere fat individuals i n  whom no other 
cause could be found for the sterility except obesity. In  his seven 
cases the obesity was clearly of endogenous origin, and in several 
he suspected a thyroid factor. In  fact, he t h i n k s  that exogenous 
obesity is probably not a cause of sterility. 

Dietrich’s figures as to the incidence of obesity in sterility 
agree closely with those of Krampf and \Viebe whom he quotes. 
T h e  former in a series of 527 sterile women found that only 2.85 
per cent, were obese, n hile the latter, among 141 cases of sterility, 
concluded that obesity was a factor in only I .q per cent. 

Other investigators have discussed this problem of the relation- 
ship between sterility and obesity, notably Seilz and  \Vinter, 
quoted by Dietrich. ‘I’hese authors, and also Wiebe and  Krampf,  
quoted above, came to the conclusion that the most important 
factor as  ovarian h!.pofunction to I\ hicli they consider that the 
obesity is generally secondary. It should he mentioned here that 
in Dietrich’s opinion the endogenous factor in such cases is 
probably either thyroid or hypophyseal ( fo rmes  frusfes  of dys- 
trophia adiposo-genitalis) and that as  a result of disturbances of 
th’ese glands, a secondary ovarian deficiency occurs which results 
in inhibition of menstruation and ovulation and  so causes sterility 
by preventing conception. Other views as to the endocrine aspect 
of this question will be discussed in a subsequent section. 

Brief reference must be made finally to work on the relation- 
ship between fatness and sterility based on animal experiments. 

In  1920, R’Iarshnll and  Peel’3 found that fatness resulting from 
overfeeding in animals might cause sterility directly. In  1922, 
Marshall” stated that in domestic animals intensive fattening 
might lead to a break in, or  entire cessation of, the e s t r u s  cycle and 
to degenerative changes in the ovaries. A further series of experi- 
ments has recently been carried out by l’arkes and Drummond’s 
in rats, but they were careful to see that a n  adequate supply of 
the recently discovered anti-sterility Vitamin E was present in 
their artificial fattening diets. As a result of these experiments 
they concliide that appreciable degrees of obesity are not 
nececisarily inmmpatiblP j v i t l i  tlic normal functioning of [lie 
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reproductive organs, and that excessive fatness does not necessarily 
lead to sterility. In their opinion, fatness is more often a result 
than a cause of sterility. I t  is quite possible that the intentional 
addition of Vitamin E in I’arkes and Ilrummond’s series of 
experiments accounts for the discrepancy in these investigations. 

’I’H E P R E S E N’I‘ I N V E S’l’ I <; AT I ON,  
CLASSIFICATION AND A G E  INCIDENCE OF OBESITY. 

T h e  198 cases of obesity in married women which form the 
data of the present investigation can be grouped on a chronological 
basis according t o  the age  of onset of their obesity. I f  this is 
done, it is found that 137 cases in whicli the problem of primary 
sterility can be investigated fall into t ivo main grqups, ( I )  constitu- 
tional obesities, cases dating from birth and puberty in the large 
majority of which there is a family history o f  obesity, generally oi 
the same type;  (2) obesities developing in later life: in these the 
hereditary factor is often negligible, but exogenous and endogenous 
factors are pronounced and often combined. 

In  addition to these 137 cases there is a further group of 61 
cases in which obesity first developed during or after childbirth. 
These have been included in order to investigate the problem of 
whether obesity developing- in early pregnancies is often a cause 
of subsequent sterility. 

TABU I.  
Classification of 198 cases. 

-~~ . -~~ .~ - _ -  - 
Dating to No. of cases. 

. . ~  - _ _ _  
(:roup I .  Cotistitutional ohesities I3irth 57 

Puberty 37 

(immediately after) 26 

Infections such as 

Group 11. Obesities of later life. hIarriage 

hfiscellaneous : 

Typhoid I7  
(;roup 111. ()he+ developing during or 

after childbirth 61 

As we have already pointed out in the opening section of this 
paper, all these cases fall under the heading of  simple obesity, but 
though no examples of gross endocrine disease are included, a 
certain proportion of them have features suggesting minor grades 
of endocrine disturbance. I t  does not seem possible a t  the present 
moment to classify these patients into exogenous and  endogenous 
groups. A certain number, mostly those in which obesity 
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developed in later life, gavte what appeared to be an  exogenous 
history, hut the proportion xras surprisingly small. In the 
majority no clear cut exogenous history could he obtained and 
the obesity was found to have developed immediately after marriage 
o r  after some operation or infectious illness. In  a number the gain 
in weight and f a t  tissue u x s  so excessive and so entirely out of 
proportion to any  alteration in diet, or diminution in energy 
expenditure, that it seenied necessary to assume some endogenous 
change. In the majority of cases, no doubt, both esogenous and 
endogenous factors played a part. Nevertheless, it is so difficult 
to assess the relative importance of these factors in any given case 
that we feel doubtful if a n  attempt at a classification on such ;I 

basis would he justified. I t  is slightly different with the cases 
which we have included under the heading of constitutional obesity, 
when obesity is present from birth or develops at  puberty with the 
onset of menstruation. In these patients there is nearly ahvays 
;I family history of obesity and  in certain individuals who are 
born fat the condition n-ould appear to he transmitted directly from 
mother to child. I t  has not heen at  all unusual to find a history 
of a inother developing obesity on the birth of the first, second, 
third or fourth child and the child itself showing the same condition. 
I t  is difficult, of course, to estimate the influence of exogenous 
fac‘tors, in the case of the mother, during pregnancy and lactation, 
but i n  the case of the child it seems more than probable that a t  
this early age there must he some pecularity of metabolism leading 
to fat storage. \ire have, therefore, adopted the term “constitu- 
tional obesity” for cases of the hereditary type. 

FERTILITY I N  OHESITY. 
Of the 137 cases of obesity comprising the hirtll, puberty, niar- 

riage and miscellaneous groups, 82, o r  60 per cent bore children. 
while an additional eight cases or 6 per cent had miscarriages only. 
T h e  details a s  to the numbers of successful pregnancies in the 
individual groups can he seen in Table TI. 

’1’AlII.F 11. 
_ _ - -  - .  

Two 
No. of One childrcii 

or more. I!er cciit _ _ _ _ _ _ _ ~ _ _  
Constitutional ljirth 57 12 27 69 

obesity. l’ubcrty 37 I4 16 Sr 
Ohesities of Marriage 26 4 4 31 

later life. Aliscellaneous 7 7  5 0 29 - __ ___ _____ _ _  _- - -_ 
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In the birth and  puberty ohesities i t  can be seen that fertility 
is well up to the normal, for, averaging the two groups, three 
quarters of the patients bore children. IYhen, however, the 
obesity develops in later life, fertility is at a lo\\ level, only between 
one-quarter and one-third of the individuals being fertile. 

PRIM.4RY STERILITY. 

In this series of 137 obese married women, there are 47 cases ot 
primary sterility, or 34 per cent. T h e  age of marriage in 46 #If 
these 47 cases was a s  follows :- Seven before the age  of 20, 
twenty in the five-year period 20-24, sixteen in the five-year period 
25-29. and 
two a t  32. It ivill be seen that none of these patients, when they 
were married, had reached the age of 3j. .Age, therefore, would 
not appear to be a factor of importance in their sterility. T h e  
duration of sterility in these 47 cases is shown in Table 111. I t  
will be observed that in two cases sterility was of one year’s 
duration only, but as  both patients came to hospital on account 
of this symptom, they have been included in the series. 

Of the four remaining cases, one ~ v a s  married a t  31 

TABLE 111. 

Duration of Sterility in 4: cases. ____-__- --__ 
No. of years’ sterility. 

1 2 3 4 j 6 j 1 1 9 1 0 1 1 1 2  
yr. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. yrs. or more. 

In Table I V  will be found details of the numbers of cases of 
sterility in each of the individual groups of obesity, subdivided 
further according to the regularity or irregularity of menstruation. 
In the first column are the cases with regular menstruation ; in the 
second those with primarv menstrual irregularity in whom from 
putierty menstruation had never occurred at  less than two, thrce 
or four monthly intervals; and in the third column those with 
secondary amenorrhea .  T h e  latter includes both patients who, 
after a period of normal menstruation, developed complete amenor- 
r h e a  and  others who developed a three or four monthly rhythm- 
secondary irregularity. 

A brief glance a t  Table IY shons :it once a striking differencc 
in the incidence of primary sterility in the group of patients wit11 
regular menstruation and in those with one or other form of 
amenorrhea,  for in the former it is comparatively low and in the 

D 

history-of-obgyn.com
obgynhistory.net



2 6 2  Journal of Obstetrics and Gynaecology 

-~ 

- - 

Birth (57)  
Puberty (37) 
Marriage (26) 
Miscellaneous (17) 

latter high. A more detailed examination of the factors in these 
47 individual cases of primary sterility reveals information of 
considerable interest. W e  shall now examine these groups in turn. 

Group I .  Obesity. Regular Menstruation. Of the seven 
cases of primary sterility associated with obesity dating from birth, 
three were found to be suffering from a well-marked glycosuria. 
On further investigation it was found that these cases presented 
a picture which one expects to find in a mild diabetic, but as a 
matter of fact they had no signs of diabetes at all except a 
glycosuria. There was no loss of weight or ketosis. Tihis condition 
we have already referred to in a previous communication. I t  would 
appear to indicate a profound disturbance of carbohydrate meta- 
bolism, which was probably a factor of importance in these patients’ 
sterility. All seven cases in this group had a strong family history 
of obesity, but in none of them was there any indication of endocrine 
disturbance. 

TAULE IV. 
-___- 

I. Regular 
hIenstruation. 

No. of 
Cases No. Sterile 

__ _ _  
44 7 (16 per cent) 
28 I ( 3 per cent) 
18 6 ( 3 3  per cent) 
II 6 (55 per cent) 

11. Primary 
Irregularity. 

No. of 
Cases No. Sterile 

7 
6 3 ( 50 per cent) 
5 4 ( So per cent) 
5 5 (100 per cent) 

4 ( 57 per cent) 

111. Secondary 
Amenorrhoea or 

Irregularity. 
No. of 
Cases No. Sterile 

6 4 ( 67 per cent) 
3 3 (100 per cent) 
3 3 (100 per cent) 
I I (100 per cent) 

A very different state of affairs, however, is found in the six 
cases of obesity following marriage, for here five of the patients 
presented features of hypothyroidism, both clinically and to meta- 
bolic tests. The other patient was suffering from Dercum’s 
disease, which some think has a thyroid origin. 

I n  the last and miscellaneous group of obesities developing in 
later life (6 cases) two of the patients were suffering from mild 
hypothyroidism ; one case appeared to be frankly exogenous, as 
the condition developed when the patient changed her occupation 
and took control of a butcher’s shop ; one case developed obesity 
after an operation for appendicitis, and one after rheumatic fever 
with cardiac complications which necessitated a long period of 
rest in bed. In the sixth patient the onset of obesity was associated 
with the beginning of a series of narcoleptic attacks which persisted 
for 16 years, but no definite evidence of  endocrine or other disease 
could be found. 

history-of-obgyn.com
obgynhistory.net



The Relation of Fatness to Sterility 263 

To summarize :- T h e  striking features in the cases of Group 1 
with regular menstruation) is the rarity of sterility in the uncom- 

plicated constitutional obesities (birth and puberty types) and the 
high incidence i n  the obesities developing in later iife. I t  must 
be emphasized, however, that  in the latter series there are seven 
and pcssihly eight instances of mild hypothyroidism. T h e  
regularity of menstruation in these individuals should be noted. 

Group II. Obesity with 9r1mary menstrual irregularity. Of 
the seven cases o f  primary sterility associated with constitutional 
obesity under this heading, there was n o  evidence of endocrine 
disturbance, apart from obesity and menstrual irregularity, in six, 
but the other presented symptoms of mild hypothyroidism which 
appeared to have been present only for a few years. T h e  majority 
of patients gave a strong family history o f  obesity and one was 
suffering from glycosuria without loss of weight. H e r  fasting 
blood sugar was 0.198 mg. per cent. The interesting feature of the 
nine cases of obesity developing in later life was the absence of 
evidence of endocrine disturbance apart  from the menstrual 
irregularity in all except two patients, who \yere suffering from mild 
hypothyroidism of a few years standing. In  all these cases the 
menstrual irregularity had been present for many years before the 
the onset of obesity. T h e  factors which led to the latter were, in 
four cases, marriage and, in one case, an operation for appendicitis. 
In another case the factors appear to  have been exogenous and one 
patient subsequentlydeveloped disseminated sclerosis. 

T h e  chief feature of the cases in Group 11, therefore, is the 
apparent absence of endocrine disturbance, apart  from the 
menstrual irregularity, except in three patients who had lately 
developed mild symptoms of hypothyroidism. 

Obesity with secondary a m e n o r r h ~ a  or meizstrual 
irregularityl, T h e  I I cases of primary sterility associated with 
obesity under this heading may be considered tlogether, for in none 
of them was there any evidence of endocrine disturbance apart 
from secondary amenorrhea .  Tshe onset of the latter in three cases 
was attributable to illness, accident or change of climate, incidents 
in themselves which did not appear to be factors in these patients’ 
subsequent sterility. In five other patients a history was obtained 
of amenorrhea  developing in the early months of marriage, and 
in each case this gave rise to a tentative diagnosis of pregnancy. 
Subsequent events, however, showed that in three cases this was 
the commencement of a period of complete amenorrhea,  while in 
the two others menstruation occurred afterwards a t  only three or 
four monthly intervals. T h e  cause of the amenorrhea  in these 
patients is problematical. 

Group III. 
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T h e  chief characteristic then of the cases in Group 111, as  in 
Group 11, is the absence of signs of endocrine disease but the 
presence of amenorrhea  or menstrual irregularity. 

OBEbITT FOI,I,O\VING ~ ' € I I L I ) B I I I T € I - ~ U B S C ~ U E N T  FERTILITY.  

\Ye have collected 0 1  cases of obesit!, developing during or 
after childbirth in individuals \\ 110 nere  previously normal or thin, 
for the purpose of this investigation. In only two of these cases 
was there an! disturhance of menstruation after the onset of 
obesitj . One patient developed secondary amenorrhea and in 
the other a primary irregularity persisted. Neither patient became 
pregnant again. 

T h e  number of subsequent pregnancies in the other 59 cases 
\I ith regular menstruation IS recorded in. 'Table Y, which also 
indicates tlic original pregnancy during or after hich obesity 
developed, 

T4III.R v 
-\iialysis of pregiimcies in obesity following childbirth. 

(50 cases with regular inenstruatioti.) 
- _ _  - ~ _ _ _  . - - _ _ _ _ _ _ _ _ _  __ 

Subsequent pregiiancies 

0 hesi t y No. of Miscarriages One Two 
~ d l o w i i i g  Case5 Nor1c only only or more - . - _ - ~ _ _ - _ _ _  - --__________ __ 

1st prqiiaiicy 40 13 4 S 15 
2 5 I > 2 n d  1 1  

3rd 0 I I I 

4th 5 2 3 

, 
9 ,  1 

I ,  0 0 

Total 59 1.5 6 I4 24 cases 

Apart from the 13 patients out of a total of + who developed 
obesity after their first pregnancy, the figures in this Table do not 
require any further explanation, for tlic results are well v ithin the 
normal limits. This  figure, however, does require further analysis. 
Five of the 13 cases can be escluded, a s  the interval of time which 
had elapsed since the preceding pregnancy was under three years 
and the question of sterility had not arisen. In only five of the 
remaining cases was there a probabilitv that secondary sterility 
nas present after the onset of obesity. In  only one patient out of 
13 was there any evidence of endocrine disturbance, and she was 
suffering from mild h~~potl iyroidism.  This  patient actually gained 
56 pounds in neight  in the tnelve months following her original 
pregnancy. Metabolic investigations in the remaining I 2 cases 
(H.1Z.R. 5 cases, Sugar  Tolerance 7 cases) gave results within the 
normal limits in all. All these patients hecame exceedingly obese 
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after their first pregnancv, the averag-e increasc in \I eight being 
considerably inore than 42 pounds per person. 

I t  is perhaps surprising that there are in this group so fcn 
instances of hypothyroidism resulting from pregnant)' and causing 
secondary sterility, for it is a condition which we have met with 
not infrequently. T h e  explanation, lionever, is probably that in 
such cases obesity develops during pregnancy in association I\ i t l i  
a goitre and no cases of goitre have been included in this 
investigation. 

T h e  above observations can allon, of )one conclusion only. 
Simple obesity developing during or after pregnancy does not 
tend to produce secondary sterility. 

L\ hl ENORIIH (E.1 .IN 1) ITS S I G N  IF I('.\NCE IN STEKILIT1.. 

?'he observations reported up to the present have emphasized 
the importance of amenorrhea  a s  a detrerniining factor in the 
sterility of many of these cases. I t s  importance can be judged by 
the following statistics : In I O I  cases \\-ith regular menstruation 
the incidence of sterility \ \as  20 per cent only, and this includes 
the hypothyroid and glycosuria cases ; but in 36 cases I\ ith amenor- 
r h e a  the incidence of sterility was 7 5  per cent. 

As would be expected, complete secondary amenorrhea  I\ ould 
appear to be more frequentlq associated with sterility than primary 
menstrual irregularity, for in I I  cases of the former none became 
pregnant. O n  the other hand, of 23 cases of primary irregularit) 
seven had pregnancies. 

If amenorrhea,  such as n e  h a w  described in these patients, 
may be regarded a s  an indication of ovarian Iiypofunction, our 
findings agree closely with those of Seitz, IVinter, \Viebe and 
Krampf,  who came to the conclusion that t h i s  \\;is the most impor- 
tant factor in sterilitj. associated with obesity. I t  must be pointed 
out, hou ever, that few of our cases showed any other symptoms 
which could be attributed to ovarian hypofunction. In all, the 
development of the secondary sex characteristics 

O n  the other hand, recent experimental work points to the 
possibility that the ovaries are not the sole regulators of menstrua- 
tion and  there is evidence to she\\ that the anterior lobe of the 
pituitary bod\. pla1.s a part in this process. The possibility of n 
pituitary factor must not be overlooked in our patients and 
especially is this true in the type of case referred to a s  pr iman 
menstrual irregularity, the nature of \\ hich in itselt suggests .3 

developmental error. I t  must IX admitted, however, that in the 
present state of our  Itno\\-ledge, and in the absence of a gross 

as normal. 
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pituitary lesion, it is difficult to know on \ \hat  grounds a diagnosis 
of pituitary involvement in these cases uould be justified. As 
far as one can tell none of our  patients prresented, apart  from the 
menstrual disturbance, any abnormalities either of dcvelopment 
or growth which would point to a disturbance of pituitary function. 

Seitz, Winter ,  Ifriebe and Krampf,  quoted above, suggested 
that the adiposity in their patients was usually a secondary result 
of ovarian hypofunction. That  this cannot be true of all our 
cases is obvious from a study of our original classification, for ci 

certain proportion of them, 13 out of 36 \\.it11 amenorrhea,  had been 
obese from birth. In  others, ho\vever, obesity either developed 
concurrently with menstruation or menstrual irregularity had been 
present for many years. One cannot deny the undoubted fact that 
ovarian hypofunction, such as  is encountered after castration and 
a t  the climacteric, and probably in certain cases of amenorrhea,  is 
often associated with a tendency to grow fat. I t  may have been 
a contributory factor in the obesity of some of our patients, but 
obviously only in a small percentage. 

Another interesting problem is a s  to whether obesity p e r  se 
is a contributory cause of amenorrhea.  Can errors of diet, for 
instance, which cause obesity also produce amenorrhea  ? There 
is also the question a s  to \vhether amenorrhcpa is more likely t o  
occur in fat nomen than in those of normal proportions or thin. 
Experimental results are as yet inconclusive as to the former 
problem, while as to latter the only figures M hich \ve have available, 
though perhaps they are not strictly comparable with the present 
ones, suggest that amenorrhea  is no more common in fat women 
than thin. During the same period in which these $3 obese cases 
were sent to u s  for investigation, Jve also examined from the same 
sources 25 cases of primary menstrual irregularity and secondary 
amenorrhea  in normal or thin married n.omen. Although the latter' 
were not quite so numerous, the figures do not suggest that amenor- 
rhoea is much more common in obesity. This  group of normal 
and thin cases stresses again the importance of amenorrhoea in 
sterility, for of nine cases of primary irregularity eight were sterile, 
while of 16 cases of secondary amenorrhea  none became pregnant 
after the condition developed. 

HYPOTHYROIDISM. 

In  this investigation we have referred from time to time to 
cases of obesity and sterility of thyrogenic origin. They make up  
23 per cent of the 47 cases o f  obesity and sterility considered. T h e  
majority were found in the groups of obesity with regular men- 
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struation developing after marriage or in later life ; in fact, in these 
types of obesity s igns of mild hypothyroidism were common. 
Tha t  hypothyroidism is a not infrequent cause of sterility has long 
been recognized. Eden and Lockyer,' Cotte," Blair Bell,16 Vignes 
and Cornil13 have all referred to it, while Dietrich,l2 quoted above, 
concluded that all his seven cases of endogenous obesity with 
sterility were thyrogenic in origin. 

Tha t  sterility is  common in gross hypothyroidism can be seen 
from a study of a series of myxedema of our own. Out  of a total 
of 62 cases of myxcedema, there were 16 only Tvho developed this 
condition during the probable child-bearing period. Few of these 
16 were younger than 35 years of age when symptoms appeared. 
As fertility is known to decrease considerably in the normal person 
after this age, due allowance must be made for this in considering 
the following figures. Of these 16 cases, 10 were subsequently 
sterile, while eight pregnancies occurred in the other six patients. 
Of these eight pregnancies, however, seven only went to term, a 
miscarriage usually occurring in the early stages of the pregnancy. 
A further point of interest in these 16 cases is that menstruation 
remained regular after the onset of the disease in all, though five 
patients suffered from menorrhagia. These figures show that 
sterility is common and  a full time pregnancy rare in the presence 
of gross hypothyroidism. 

W e  must refer again to the condition of the menses in  hypo- 
thyroidism. Both in the above series of myxedematous patients 
and in the cases of obesity with hypothyroidism reported in this 
paper, menstruation was invariably regular, though the losses were 
often excessive. In  the few obese patients who presented menstrual 
irregularity, the latter appeared to have been the primary condition 
and to have been present for many years before the onset of hypo- 
thyroidism. Vignes and Cornil,'* \vho have studied th i s  question, 
consider that there are two types of thyrogenic sterility, one with 
nienorrliagia which they suggest renders it difficult for the ovum 
to be satisfactorily embedded, and one ~ i t h  amenorrhea  in which 
sterility is the result of atrophy of the genital tract. I t  is our 
impression that in the large majority of married patients in whom 
hypothyroidism and  amenorrhoea are associated, the latter is the 
primary condition and  due to other causes, while hypothyroidism 
is generally a sequel. T h e  information we" obtained from a study 
of the menstrual histories of 300 cases of thyroid disease is  strongly 
in favour of this view and lye slee no reason to alter it from observa- 
tions on the present cases. Moreover, we think that it is owing 
to the continuance of regular menstruation that treatment in thyro- 
genic sterility is often successful, while in those associated with 
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amenorrhea  the results in our hands, u.ith thyroid extract a t  any 
rate, have been almost entirely negative. W e  are at the moment 
treating a series of cases of t h e  latter type \\it11 ovarian hormone, 
but it is too early yet t o  form any opinion as to its efficacy. T h e  
results of treatment of a group of cases of thyrogenic origin will 
now be considered. 

I<I?\L I,TS C)F T K l r  \TAlI~NT 01; THYROGENIC ORI?SITY .1ND STERILITY. 

Successfully treated cases of tliyrogenic obesity and  sterility 
have been reported from time to time, notably by Nassauer and 
Santa  AIaria y Rlarron (quoted 1)) C*otteh) Vignes" and  Couvelaire.'" 
Among- the present series of thyrogenic cases of primary sterility 
associated with obesity, me can report six cases in which pregnancy 
followed treatment with thyroid extract. Some measure of dietetic 
restriction was also enforced in these cases. Tfhe results of preg- 
nancy in four of these individuals xvas  eminently satisfactory, a 
full time healthy child being born, but in the other t\to, pregnancy 
~vas not successfully completed ; in one instance a miscarriage 
occurred a t  three months and  in the other the child died just before 
term during a Caesarean section. 'The details of these six cases 
are given in Table l T 1 .  

T h e  period of sterility in these patients had been considerable, 
varying between three and se\-en years. In three thyrogenic 
obesity developed after marriage, ~ h i l e  in one the condition had 
been present from the age of 18, but in all four patients menstrua- 
tion had been regular throughout. In the other two cases, a 
primary menstrual irregularity had been present from puberty, 
but symptoms of I~ppothyroidism did not develop until many years 
later. Two years was the maximum duration of treatment in any of 
these cases before pregnancy occurred. 

In  addition to the above we are also reporting successful results 
in 10 cases of secondary sterility, the details of which are given i n  
Table VII. A411 were treated \\.it11 thyroid extract in addition to 
dietetic measures, hut on11 cases I and 5 appeared clinically to be 
hypothyroidic. The remainder ere C ~ S E S  of simple obesity, mostljr 
of the constitutional type. Although, a s  \\e have pointed out, 
primary sterility is rare in constitutional obesity, secondary sterility 
developing after one or t no  pregmancies does not seem to be so 
unusual in these \\omen in later years. 

A study of these successfully treated cases of primary and 
secondary sterility of thyrogenic origin lends support to the views 
of others that certain cases of sterility associated with obesity can 
be successfully treated n i t h  thjrroid extract. Wi th  regard to the 
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cases of primary sterility, successful results have been obtained 
only in individuals showing well-marked hypothyroid symptoms, 
but in those of secondary sterility there would appear to be cases 
of simple obesity without clearly defined hypothyroid symptoms 
which are remarkably tolerant tmo, and can be successfully treated 
by, the administration of thyroid extract. 

DISCUSSION. 

Up  to the present two divergent views have been held as to the 
relationship between obesity and sterility ; first that of Eden and 
Lockyer, Child, Oliver, Crossen, Aliiller and Morrocks, McCann, 
Gites, Malcolm, bleaker and Kisch that obesity is a casual factor 
in sterility ; and secondly, that of Graves, Cotte, Dietrich, Seitz, 
Winter, Wiebe and Kranipf that i t  is not, but that sterility in 
these patients is due to ovarian or thyroid hypofunction. Our 
observations support the second view. 

O u r  198 cases of obesity in married nomen fall into three main 
groups : ( I )  Those with a family tendency to obesity, i.e. hereditary 
or constitutional obesity, who are either fat from birth (28 per ceni) 
or who develop the condition in early life especially about the time 
of puberty (18.7 per cent). (2) Those who become fat in later life 
at times other than childbirth (21.6 per cent). ( 3 )  Those in whom 
obesity dates to childbirth (30.9 per cent). 

In the first group, the hereditary form, primary sterility was 
rare, but when it was found it was associated with amenorrhea. 
O u r  statistics, however, do not suggest that amenorrhea is any 
more common in those who are cunstitutionally fat than in those 
of normal build. In a certain proportion of these constitutional 
cases in later life there was a tendency to develop secondary sterility 
with hypothyroidism. 

In the second group of cases in which obesity developed in 
later life at times other than pregnancy, sterility was common. 
This was especially true of those patients who became obese 
immediately after marriage. In the majority there was amenor- 
r h e a  or mild hypothyroidism. In the latter menstruation 
remained regular throughout. 

In the third group of cases in which obesity dated from child- 
birth, subsequent sterility was rare. This appears to be a form of 
simple obesity which is seldom associated with amenorrhea or 
hypothyroidism. There is oonsequently no clinical support for 
the view that obesity developing subsequently to pregnancy is 
liable to be associated with absent or diminished fertility. 
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CONCLUSION. 
W h e n  the two 

conditions occur together, sterility is usually the result of amenor- 
r h e a ,  o r  occasionally of hypothyroidism. R feature of the hypo- 
thyroid cases is the maintenance of regular menstruation. T h e  
prognpsis of sterility associated with obesity depends on the cause. 
Those cases with amenorrhea  are the most intractable, and those 
with hypothyroidism the most amenable to treatment. A number 
of successfully treated cases have been described. 

In  conclusion, we wish to express our thanks to Professor Hugh  
Maclean, the Director of the Medical U n i t ,  St. ‘I’homas’s Hospital, 
to the members of the Staff of St. Thomas’s Hospital and  to the 
hledical Research Council for the facilities they have given u s  for 
carrying out this investigation. 

Obesity p e r  se is not a cause of sterility. 
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