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Summary.  The standardised male to female ratio 
(M/F) of newly diagnosed diabetics aged 35--49 has 
changed from 0.65 in 1945--1949 to 1.78 in 1960--1963. 
A similar but  less dramatic change has occurred in the 
older age groups and the overall standardised sex ratio 
for newly diagnosed diabetes is now unity. Attent ion is 
drawn to the fact that in the last century diabetes was al- 
ways regarded as being more common in men than women. 
Diabetic mortality rates also showed this and female 
mortality did not exceed the male until about 1920. The 
recent apparent change towards the nineteenth century 
pattern does not appear to be the result of any difference 
in the type of diabetic patient seen, and no satisfactory 
explanation is offered for its occurrence. 

R&umd. Le rapport  standardis6 entre les hommes et les 
femmes {M/F) atteints d 'un diabgte r6cemment diagnosti- 
qu6, gg6s de 35 k 49 ans, s'est transform6 de 0,65 au tours 
de la p6riode de 1945 g 1949 en 1,78 pour les annges 1960 
1963. Un  changement semblable mais moins spectaculaire 
s'est produit dans les groupes de diabdtiques plus gggs et le 
rapport  standardis4 des diabdtiques r4cemment diagnosti- 
quds est en ddflnitive, pour les deux sexes, 4gal maintenant  

l'unit6. L 'a t tent ion est attir6e sur le fair clue dans le 
si~ele pass6 ]e diabgte a toujours dr6 considdrg comme 
&ant  plus r@andu chez les hommes que ehez les femmes. 

La mortalitd parmi les diabdtiques l 'a  dgalement d6mon- 
tr6, et la mortalit6 des femmes n 'a  pas d@ass6 celle des 
hommes jusqu's  environ 1920. La modification r6eente 
apparente darts le sens de eelle qui avait  696 observde au 
eours du dix-neuvi6me sigcle n'apparMt pas gtre le r4sul- 
ta t  d'une diff&ence dans le type de patient diabdtique 
examin6, et aucune explication satisfaisante se prdsente 
pour expliquer ce phdnomgne. 

Zusammenfassung. Bei frisch entdeekten Diabetikern 
zwisehen 35 und 49 Jahren hat  sich das Standardverh~lt- 
nis yon Mgnnern zu Frauen (M/F) yon 0.65 in den Jahren 
19~5-- 1949 auf 1.78 in den Jatn~en 1960-- 1963 vergndert.  
Bei Diabetikern hSheren Alters ist es zu einer ghnliehen, 
doeh weniger starken s gekommen. Fiir alle 
Altersgruppen ist das standardisierte Geschlechtsverhglt- 
his der friseh entdeekten Diabetiker jetzt  einheitlich. Be- 
achtung verdient die Tatsache, dal~ man im letzten gahr- 
hundert das Vorkommen des Diabetes bei M~nnern ffir 
h/iufiger hielt als bei Frauen. Das zeigte auch die Mortali- 
tgtsrate der Diabetiker. Die Mortalitgt der Frauen iiber- 
stieg die der Manner erst etwa 1920. Die jetzige often- 
sichtliche l%iickkehr zum Verteilungsmodus des 19. Jahr- 
hunderts scheint nicht auf einer ~mderung des Diabetiker- 
typs zu beruhen. Eine befriedigende Erklgrung kann dafiir 
nicht gegeben werden. 

There is some evidence t h a t  in the last  century  
diabetes  was more common in men  than  women.  Phy-  
sicians consis tent ly said so 1,10 and PAVu 7 in 1885 gave 
the  figures for his p r iva te  pract ice in London  (Table 1). 

Table 1. Sex Ratio for Different Ages at Diagnosis after 
PAvY ~ in 1885 

Men Women N/F 

1 0 - 1 9  35 22 1.6 
20--29 69 28 2.5 
30--39 154 70 2.2 
40--49 260 79 3.3 
50--59 281 137 2.0 
6 0 -  69 138 44 3.1 

70+  26 9 2.9 

The records of the Regis t rar -GenerM for Eng land  and 
Wales show a standardised mortality rate from dia- 
betes which in 1861--1870 was twice as great  for men  
as for women.  Dur ing the  la ter  years of the  n ine teen th  
cen tury  there  was a s teady  increase of mor t a l i t y  f rom 
diabetes in bo th  sexes bu t  there  are factors which 
a lmost  cer ta in ly  influenced the  recording of diabetes 
as a cause of death,  especially an increasing t endency  
to men t ion  con t r ibu to ry  causes on dea th  certificates 
and the increasing use of urine analysis n. The rat io 

Of male to female deaths from' diabetes fell s teadily 
f rom 2.05 in 1861--1870 to 1.41 in 1891--1900 and to 
! '  18 per cent  by 1911 - -  1920. I n  1921 - -  1925 for the  first 
t ime female deaths exceeded those of males and in 1936 
-- 1939 the Male /Female  (M/F) rat io was 0.79. This con- 
t inuous change in the s e x  rat io was due in the last  cen- 
t u ry  to the greater  increase of mor t a l i t y  in women than  
in men; in the early part of this century male mortality 
has remained steady apart from the drop during the first 
World War which affected both sexes, whereas female 
mortality has increased sharply as shown in Fig. 14 . 
The revision of the  classification of deaths for Eng land  
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Figl 1. Standardised llates of i~Iortality for Diabetes for Men and Women 
in England 1912--1936 (After t{~IS and NAOA~THm~) 
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and Wales in 1939 led to an abrupt fall in the recorded 
mortality rate from diabetes in both sexes. ]Before this 
year diabetes was given preference over all except a 
few causes, but  since 1939 deaths are only coded under 
diabetes when the certifier regards diabetes as the 
principal cause, excluding those in which it is con- 
sidered only a contributory cause. Nevertheless the 
M/F ratio continued to fall, reaching 0.56 in 1958 ; 0.57 
in 1959, 0.50 in 1960 and 0.60 in 1961. 

The trend of mortality in other countries with re- 
liable records is the same. Norway and Sweden show 
parallel falls in the M/F ratio for crude mortality 
during this century (Fig. 2). In  the white population 
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Fig. 2. Ratio of Male to Female Crude Mortality h'om Diabetes in Norway, 
Sweden & England & Wales 191'2--1939 (After HARRIS and MAoARTHU~) 

of the U.S.A. a similar fall was arrested in 1950 and 
from 1950 to 1959 the death rate for men remained 
constant but  for women fell by 16 per cent. I t  is pos- 
sible that  the striking shift from male to female pre- 
ponderance is to some extent apparent rather than 
real. JOSLI~ 5 in 1959 believed that  women are held in 
growing respect throughout the world and are there- 
fore more often investigated. This factor would cer- 
tainly apply in a country such as India but seems un- 
likely to be important in England and Wales. 

Turning now from mortality to the incidence of 
diabetes as it is estimated from hospital statistics, 
there are again possible sources of error. Where more 
than one hospital clinic exists in a city, practitioners 
may choose to refer young patients to one clinic and 
older patients with mild diabetes to another. Mild 
cases and the aged or severely disabled may never be 
referred to hospital. Men may be more reluctant to 
attend hospital because of the time and money lost 
f rom work. As far as is known none of these consider- 
ations apply to any significant extent to the Diabetic 
Clinic at the General Hospital from which the material 
of this enquiry is drawn. Even if they do it is difficult 
to imagine that  a change has occurred in the last 
twenty years which would affect one sex rather than 
the other. 

The material of this enquiry is provided by the 
eases of diabetes, previously undiagnosed, seen at the 

T a b l e  2. No. of Cases by Year of First Attendance 

l~en Women M/F 

1 9 3 0 - - 3 4  128 227 0 .56  
1 9 3 5 - - 3 9  315 598 0.53 
1 9 4 0 - - 4 4  359 586 0.61 
1 9 4 5 - - 4 9  515 1069  0 .48  
1 9 5 0 - - 5 4  1007  1613  0 .62  
1 9 5 5 - - 5 9  1317  1 6 2 4  0.81 
1 9 6 0 - - 6 3  1408  1 5 8 4  0 .89  
1 9 6 0 - - 6 4  ( e s t i m a t e d )  (1760)  (1952)  (0.90) 

hospital clinic from 1930 to 1963 inclusive. In every 
case the diagnosis was based on clinical assessment 
with a blood sugar estimation t - - 2  hours after a meal 
and a glucose tolerance test when it was considered 
necessary. 

Table 2 shows the number of new cases of diabetes 
in five-year groups from 1930 to 1964. At the begin- 
ning of this period the preponderance of women was 
already well-marked and there is no significant change 
in the M / F  ratio until 1955--59 when the growth of 
the female population eases while that  of the males 
progresses steadily. As there have been considerable 
shifts in the M/F ratio of the general population du- 
ring the last fifty years as a result of the loss of young 
men in the First World War and the subsequent in- 
creased proportion of male births it is particularly im- 
portant to relate the incidence of diabetes in the last 
thirty years to the population at risk and this has 
been done by standardising the figures against the 
Census figures for the West Midlands in 1931, 1951 
and 1961 and using the Registrar-General's estimates 
for the intervening five year periods. Fig. 3 shows that  
the trend suggested by the crude figures is equally 
present after they are standardised. 

In  Table 3 the patients are divided into four age 
groups at diagnosis, omitting those under the age of 
twenty who are too few for analysis. The standardised 
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Table 3. Ratio of the Relative Incidence of Men to Women 
(M/F)  for each Age Group at Diagnosis 

Age Group at Diagnosis 
Year 2 0 -  34 3 5 -  49 5 0 -  64 6 5 -  79 

1930--34 1.07 0.59 0.51 0.50 
1935-39  1.60 0.69 0.31 0.54 
1940--44 1.57 0.72 0.46 0.69 
1945--49 1.54 0.65 0.44 0.38 
1950--54 1.80 0.96 0.59 0.59 
1955--59 1.75 1.47 0.86 0.74 
1960-63  1.13 1.78 0.96 0.78 

The figures have been s tandardised for the population at  
r isk in each age group in the different years either by  
using the Census Figures for the West  Midlands in 1931, 
51 and 61 or the t~egistrar-General 's Est imates for the 
intervening years. 

M / F  ra t io  is ca lcu la ted  for different  ages for each five 
yea r  pe r iod  since 1930. U p  to 1949 there  is no signi- 
f icant  change,  b u t  a f te r  1950 there  is an  obvious and  
s t r ik ing  increase of the  M / F  ra t io  in the  age group 
3 5 - - 4 9  and  a h igh ly  signif icant  increase a t  the  grea te r  
ages. Fig.  4 shows t h a t  these increases began  in .each  
case be tween  1950 and  1954. 

The resul ts  suggest  t h a t  since 1950 the  number  of 
men  deve loping  d iabe tes  has  increased  more  r ap id ly  
t h a n  t h a t  of women  b u t  i t  is no t  possible to  say  wi th  
:oer ta in ty  whe the r  there  has been a re la t ive  increase in 
the  male  ra te  or a re la t ive  decrease in the  female rate .  

Assuming  first t h a t  the  male  r a t e  has  gone ahead  
this  could be due e i ther  to  more  f requen t  diagnosis  of 
d iabe tes  in men  or to  a real  increase in the  number  of 
men  developing  diabetes .  The former  poss ib i l i ty  is no t  
w i thou t  a t t r ac t ion .  The use of rou t ine  medica l  exami-  
na t ions  for life insurance  of e m p l o y m e n t  has  ex t ended  
cons iderab ly  in recent  years  and  appl ies  to  men  more  
t h a n  women.  Moreover  there  is reason to  believe t h a t  
rou t ine  tes t ings  of a no rma l  popu la t ion  will disclose 
a b n o r m a l  to lerance  in men  and  women  equa l ly  in  the  
age group 30- -49 ,  b u t  th ree  t imes  more of ten in men  
t h a n  women in the  age group  50--699 . Therefore an 
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increase of rou t ine  tes t ing  would  be expec ted  to  pro-  
duce an  increase in the  p ropo r t i on  of cases of mi ld  or  
subcl inical  d iabe tes  in males.  There  is some evidence 
t h a t  th is  has no t  in fact  occurred.  Table  4 shows t h a t  
the  mean  b lood sugar  level ( taken  a t  2 - - 3  p.m.)  a t  t he  
first a t t endance  for pa t i en t s  aged 40- -49  a t  d iagnosis  
has no t  a l te red  be tween  1945--1949 and  1960--1962,  
while Table  5 shows t h a t  in the  same age group the  
p ropor t ion  of men  wi th  presen t ing  s y m p t o m s  of dia-  
betes  is also unchanged.  These s ta t i s t ics  confirm a 
clinical impress ion t h a t  the  charac te r  of d iabe tes  in 
men seen at the Clinic has not altered in the last few 
years. 

If the increase in the number of men is a real one 
the explanation is not obvious. Men have become 
more idle physically with increasing mechanisation of 
industry and the use of motor cars and might be ex- 
pected to wax fat. There is evidence that in the U.S.A. 
the average weights of men have increased during the 
last thirty years, but this increase has been only of 
the order of 2--4 lbs. for men of average height and 
we have no data for the prevalence of really gross 
obes i ty  which migh t  p l a y  a signif icant  p a r t  in t he  
ae t io logy  diabetes .  I n  our  CliMe records  the  recol lected 
m a x i m u m  weight  is s t a t ed  bu t  th is  figure has  no t  been 
rega rded  as sufficiently rel iable  for use as evidence 
pa r t i cu l a r ly  as the  t ime  in te rva l  be tween the  peak  of 
body  weight  and  the  diagnosis  of d iabe tes  var ies  
great ly .  The b o d y  weight  a t  diagnosis  is sufficiently 
accura te  and  in Table  6 the  mean  figures of the  per iod  
1945--1949 are  compared  wi th  those  for 1960--1962 
and  show no significant change. Whi le  i t  is t rue  t h a t  

Table 4. Mean Blood Glucose at Diagnosis 
Mean and Standard  Error  for Men and Women Aged 

40-- 49 
1945--49 1960--62 

Men 327:~ 14 (68) 317•  (50) 
Women 278:L 8 (86) 286-/ 8 (77) 

The figures in parenthesis are the actual  number of cases 
which were a random sample. 

Table 5. Percentage with Diabetic Symptoms at Diagnosis 
Aged 40-- 49 

1945--49 1960--62 

Men 63 (68) 60 (84) 
WomeI1 78 (95) 66 (86) 

The figures in parenthesis are the actual  number  of cases 
selected at  random. 
Symptoms are defined as thirst ,  polyuria,  weight loss or 
pruri tus vulvae taking the pat ient  to the doctor and 
leading to diagnosis. 

Table 6. Diabetics exceeding 95th Centile Weight 
(Normal Standards from KIngSLEY 6) 

Aged 40--49 at  Diagnosis 
Men Women 

45--49 60--62 45--49 60--62 

No. 13 47 19 22 
Total  68 198 95 113 
Percent  19 24 20 19 

The cases were selected at  random. 
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the  h ighes t  weight  before diagnosis  is a more  signi- 
f icant  measure  of the  influence of obes i ty  on the  in- 
cidence of d iabe tes  i t  is no t  easy  to  imagine  t h a t  the  
re la t ion  be tween  m a x i m u m  weight  and  weight  a t  diag-  
nosis has  a l t e red  s ignif icant ly  dur ing  the  las t  f if teen 
years .  I f  any th ing ,  the  increas ing use of r o u t i n e  u r i n e  
tes ts  should  have  led  to  the  ear l ier  diagnosis  of dia-  
be tes  a n d  therefore  to  a h igher  m e a n  weight  a t  diag-  
nosis. 

I f  the  change in the  M / F  ra t io  is due to  a decl ine 
in  the  n u m b e r  of women  presen t ing  wi th  d iabe tes  th is  
could h a r d l y  be due to  the  condi t ion  being less of ten 
d iagnosed  in t h e m  t h a n  fo rmer ly  and  this  br ings  us 
to  the  final poss ib i l i ty  - -  a genuine  fal l  in the  female 
incidence.  W e  have  reasons  for consider ing this  seri- 
ously.  There  is a l r e a d y  a h in t  of i t  in  the  m o r t a l i t y  
figures for the  U.S.A. which show a fal l  of 16 per  cent  
in female  dea ths  f rom d iabe tes  be tween  1950--1959,  
whereas  the  male  ra te  r ema ined  s teady .  W e  know t h a t  
the  rise in  female  m o r t a l i t y  f rom d iabe tes  occurred a t  
an  ear l ier  da t e  in  the  U.S.A. t h a n  in  o ther  countr ies  
so t h a t  the  M / F  ra t io  for m o r t a l i t y  fell be low 1.0 as 
ea r ly  as 1914. Pe rhaps  t he  reverse  t r e n d  is also ap-  
pear ing  ear l ier  in the  U.S.A.  and  will be fol lowed b y  
s imi lar  resul ts  in  the  d e a t h  ra tes  for d iabe tes  for Eng-  
l and  and  Wales .  

Table 7. Estimated Completed Fertility in  Great Britain 
Marriages under 45 years of age only a 

Total Number of Live Births Date of 3Iarriage per Woman 

1870--79 5.8 
1880--86 5.3 
1890--99 4.3 
1900--09 3.4 
1910--19 2.7 

Two exp lana t ions  for a fall  in  female  incidence are 
a t t r ac t ive .  F i r s t ,  o b e s i t y  m a y  be out  of fashion in  th is  
soph i s t i ca t ed  age. Middle -aged  women  are  more  care- 
ful of the i r  appea rance  and  there  is evidence t h a t  the  
average  weight  of women  in t he  U.S.A.  is cons i s ten t ly  
less t h a n  4 0 - - 5 0  years  ago. However ,  the  decrease for 
r e p o r t e d  women  aged  45 is on ly  2 - - 3  lbs. and  al lowing 
for the  l igh te r  clothes of t o - d a y  th is  is no t  l ike ly  to  be 
signif icant .  Secondly  the  effect of changing  p a r i t y  has  
to  be considered.  There  is reason to  bel ieve t h a t  in  th is  
coun t ry  a t  leas t  there  is a close associa t ion  be tween  
the  p a r i t y  of a w o m a n  a n d  her  chance of deve loping  
d iabe tes  in l a t e r  life s, 2. Therefore  t he  decline in  the  
average  n u m b e r  of chi ldren in a f ami ly  which has  
u n d o u b t e d l y  occurred  since the  las t  c en tu ry  migh t  
well  be fol lowed b y  a fal l  in  the  incidence of d iabe tes  
in women.  G~Ass and  G~EBNICK s in 1954 p r o d u c e d  
f e r t i l i t y  ra tes  for mar r iages  since 1870 and  Tab le  7 
shows the  n u m b e r  of l ive b i r ths  per  w o m a n  for each 
decade  f rom 1870--1910.  I t  appea r s  t h a t  the re  was a 
v e r y  s ignif icant  change in fe r t i l i ty  be tween  1880--1886 
and  1910--1919,  the  n u m b e r  of l ive b i r ths  pe r  w o m a n  
fal l ing f rom 5.3 to  2.7. These d a t a  inc lude  on ly  women  

who were under  45 years  of age a t  mar r iage  and  there-  
fore those  who were mar r i ed  in 1880--1886 would have  
reached  the  age of m a x i m u m  incidence of d iabe tes  
(50 75 years)  in  1910--1919 and  shown the i r  influ- 
ence on m o r t a l i t y  a b o u t  10 years  la ter .  Those who were 
ma r r i e d  in 1910--1919 would  have  reached  the  maxi-  
m u m  incidence of d iabe tes  in 1940- - t949  and  of mor-  
t a l i t y  in 1950--1959.  As p a r i t y  decl ined b y  half  bet -  
ween these  two groups a ve ry  obvious fall  in the  female 
incidence be tween  1910--1919 and  1940--1949 would  
be expec ted  if p a r i t y  were the  on ly  fac tor  concerned 
in the  incidence of female diabetes .  There  is no evi- 
dence t h a t  such a decline occurred and  much  to sug- 
gest  t h a t  the  n u m b e r  of women developing  d iabe tes  
increased  while the  M / F  ra t io  fell to  i ts  lowest  po in t  
in 1945--1949.  

No sa t i s f ac to ry  exp lana t ion  h a s  been  offered here 
for  the  recen t  increase  in the  M / F  ra t io  of new cases 
of d iabetes .  The fai lure to  i den t i fy  a n y  env i ronmen ta l  
fac tor  which could have  affected one sex more  t h a n  
the  o ther  so as to  p roduce  this  change leads  us to  the  
same nega t ive  conclusion as HARI~IS and  MAcAI~THIJtr 4 
in 1951 when t h e y  drew a t t e n t i o n  to  the  re la t ive  in- 
crease in  the  female incidence which was t hen  t ak ing  
place.  One m a y  r epea t  the i r  warn ing  t h a t  i t  is neces- 
s a ry  to  show considerable  cau t ion  in app ly ing  formal  
genet ica l  analys is  to  d a t a  col lected in  per iods  of com- 
p a r a t i v e l y  r a p i d  change.  
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