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Summary: Death rates for Ontario females aged 15 to 44 during the years
1959-61 and 1966-68 have been compared to see if there have been any
clianges in these rates which might be related to the widespread use of
oral contraceptives since 1961. Overall mortality (all causes) has declined
significantly during this time, as have the rates for deaths due to child-
birth and pregnancy, and from cancer of the uterus. Death rates from
ischemic heart disease and cancer of the breast have not shown any
significant change, but there has been a substantial increase in the rates
ascribed to venous thromboembolism and suicide.

It must be stressed that a change in the recorded death rate does not

necessarily mean that there has been a corresponding change in the
incidence of the disease in question, or that such a change is related to
the use of oral contraceptives. However, if oral contraceptives do cause

an increase in a fatal disease, the effect should show up, sooner or later,
in routine mortality statistics, and periodic examination of death rates

may therefore provide a useful starting point for more detailed epi¬
demiological investigation.

To assist physicians in counselling patients, a diagram has been pre¬
pared showing the relative importance of some selected causes of death
in females aged 15 to 44, and the extent to which these death rates have
changed since the introduction of oral contraceptives.

There is concern among both phy¬
sicians and the general public
about the possibility of harmful ef¬
fects from oral contraceptives.
Much of this concern is based on

theoretical considerations, and few
well-designed epidemiological stu¬
dies to explore this situation have
been carried out on human popu-
lations. At the present time venous

thromboembolism and cerebral
thrombosis are the only diseases in
which the association with the use

of oral contraceptives is strong
enough to suggest a causal rela¬
tionship.1 H While there is always
the chance that after a number of
years there may be clear evidence
of an increased incidence of some

other diseases (such as ischemic
heart disease, cancer of the breast
or cancer of the uterus), this must

remain only a theoretical possi¬
bility until such time as there is
firm epidemiological evidence to
support it. (It is equally possible,
theoretically, that oral contracep¬
tives will have no effect, or will
lead to a reduced incidence of
these other diseases.)

It is important, therefore, that
information be gathered through
epidemiological studies of human
populations, in order that abnormal
patterns of illness and death
among women using oral contra¬
ceptives may be recognized as soon

as possible, and appropriate cor-

rective measures instituted. One
indirect but readily available
source of such information is the
report on vital statistics which is
published annually in most coun-

tries, and if a substantial propor¬

tion of the female population of
child-bearing age is using oral con¬

traceptives, any dramatic change in
death rates in these individuals
should be reflected in an alteration
in rates for the group as a

whole.4- 5

It is well recognized that the
diagnostic information on death
certificates (on which published
mortality figures are based) may
often be of doubtful validity,6 and
some might claim that no useful
information can be derived from
the study of such death rates. A
full discussion of this contentious
subject is outside the scope of this
paper, but in dcfence of the useful-
ness of the figures to be presented
it may be pointed out that:

(1) A fatal illness is more likely
to be thoroughly investigated
(ante or post mortem) in a person
under the age of 45 than in the
very old.

(2) Changes in diagnostic pre¬
ference among physicians signing
certificates are unlikely to have
been very great in the short time
(average seven years) under con¬

sideration. Furthermore, those
changes which have occurred
should be reflected in the corres¬

ponding male death rates, and the
latter can therefore be used to
some extent as a "control" popula¬
tion.

T. W. Anderson, m.a., b.m., b.ch., ph.d.,
d.i.h., Assistant Professor, Department of
Epidemiology and Biometrics, School of
Hyg-iene, University of Toronto.
Reprint requests to: Dr. T. W. Anderson,
Assistant Professor, Department of Epi¬
demiology and Biometrics, School of Hy-
giene, University of Toronto, Toronto 5,
Ontario.

1156 C.M.A. JOURNAL/MAY 30, 1970/VOL. 102



(3) The overall death rate (all
causes) is not subject to diagnostic
uncertainty, and change in this
rate will be misleading only if the
reporting of deaths is not complete,
or if census estimates of population
are erroneous.

At the same time it must be ad-
mitted that for individual diseases
one can never be certain that a

change in the reported death rate
is truly representative of a change
in the incidence or severity of the
disease, and mortality data can
therefore rarely "prove" that such
a change has occurred. If used
with discretion, however, death
rates can draw attention to situa-
tions which may merit further in¬
vestigation, and can help to de-
monstrate the relative magnitude
of certain disorders as causes of
death. It should also be empha-
sized that a change in death rate
which occurs at the same time as

the introduction of a new type of
treatment does not imply that there
is a eausal relationship. (On the
other hand, if a eausal relationship
did exist it would be surprising if
the new treatment did not even-

tually result in a change in the
death rate.)
Method
The number of deaths in some of
the diagnostic categories to be con¬

sidered is so small in any one year
that death rates have been calcu¬
lated for two three-year periods,
1959-61 and 1966-68. These years
were chosen because oral contra¬
ceptives were first licensed for sale
in Ontario during 1961 (although
large-scale use did not begin until
1963), and because 1968 was the
most recent year for which mor¬

tality data were available at the
time of writing.

AGE
(TOTAL I.26MILLION) (TOTAL I.50MILLION)

15 -192%

15.5% 20 -24

25 -29

30 34

35 -39

40 -44

2 0.5%

17.5%

FIG. 2.Trends in ag-e-specific birth rates
in Ontario females from 1951 to 1968. The
rates for the 15-19 age group are joined
by a broken line, to avoid confusion with
the 85-39 line.
A.Oral contraceptives introduced (1961).

The average number of deaths
(per year) per 100,000 population
has been calculated for the age
group 15-44, and the 1966-68 rates
have been "age-standardized" to
the age distribution that existed in
1959-61. This was done in order to
avoid possible distortion in the
rates as a result of the changes in
age distribution that have occurred
within the age group 15-44 during
this period (Fig. 1).
An exact figure is not available

for the proportion of women in
Ontario using oral contraceptives
in 1966-68, but it is estimated that
in 1969 the figure for women in
Canada as a whole was approxi¬
mately 20%.7 The relatively stable
birth rates in Ontario between
1951 and 1961 (Fig. 2) and the
marked decline since 1959-61 sug¬
gest that the Ontario figure may
be closer to 30% (Table I). No in¬
formation is available on the age
distribution of oral contraceptive
users within this age range, but the
general similarity of the decline in
births in each five-year age group

(especially those over age 20) sug-
gests that the use ot oral contra¬

ceptives has not been confined to

any one age group (Fig. 2).
Between 1959 and 1968 the clas¬

sification of causes of death in On¬
tario was made according to the
International Classification of Dis¬
eases,8 and ICD rubric numbers
have been given where appro¬
priate. Published reports of vital
statistics have been used as a

source of mortality data for all
years except 1968.91L' For this year
figures were kindly supplied in ad¬
vance of publication by the office
of the Registrar General of On¬
tario, who also provided the de-
tailed figures for ICD categories
332, and 463 to 466.
To provide some indication of

whether an observed change in
rate represented a real difference
rather than a chance fluctuation
due to small numbers, approxi-
mate levels of statistical signifi-
cance were calculated, using the
formula: Standard deviation of
rate = rate/VN (where N is the
number of deaths).
Results
As might be anticipated, the de¬
cline in the birth rate since the in¬
troduction of oral contraceptives
has been accompanied by a signi¬
ficant decrease in the number of
deaths associated with childbirth
and pregnancy (ICD 640-689)
(Table I and Fig. 3). Proportion-
ately, the decrease in deaths has
been greater (. 58%) than the de¬
cline in births (. 31%). This may
be due, among other things, to a

relatively greater increase in the

TABLE I
Number of births and deaths in 1959-61 and 1966-68, rates per 100,000 population,

and change in rates, Ontario females aged 15-44

1959-61 1966-68
FIG. 1.Changes in age composition with¬
in the 15-44 age group, Ontario females,
1959-61 to 1966-68.

Changes in comparable male death rates are shown in the final column. All 1966-68 rates have been
age-standardized to the 1959-61 population.
Approximate levels of statistical significance: *P < .05 fP < .01
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use of oral contraception among
poor-risk patients, since in terms of
maternal deaths per 100,000 births
mortality has declined 44%, from
40.4 in 1959-61 to 22.6 in 1966-68.
The death rate from venous

thromboembolic disease (ICD 463-
466) has increased from 0.32 to
0.97 per 100,000 per year
(+ 200%), with comparable fig¬
ures in males of the same age of
0.36 and 0.45 (+ 25%). The rate
for female deaths attributed to
cerebral thrombosis (ICD 332) has
also increased, from 0.24 to 0.38
(+ 58%), with comparable male
rates of 0.29 and 0.34 (+ 17%)
(Table I).

This group of thrombotic dis¬
orders is of particular interest,
since it comprises the only condi¬
tions that have so far been demon¬
strated (in epidemiological studies
in Great Britain13) to have a clearly
increased incidence among women

using oral contraceptives. It is also
of interest that the magnitude of
the increase in Ontario death rates
is close to that which might have
been anticipated from one of these
studies, in which it was found that
the combined incidence of fatal
cases of thromboembolism and
cerebral thrombosis was at least
six to seven times that which might
normally be expected.3 (If 20% of
the female population aged 15 to
44 are using oral contraceptives,
and are thereby exposed to seven
times the risk of death from these
causes, then for every 100 deaths
that occurred previously, there
should now be 80 + (20 X 7), or
220 deaths, giving an increase in
the overall rate of 120%. Similarly
if the proportion using oral con¬

traceptives is 30%, the overall in¬
crease should be 180% (70 + (30
X 7) = 280). In fact, the observed
change in the combined categories
in Ontario, from 0.56 to 1.35 per
100,000, was + 140%, approxi¬
mately midway between these two
estimates.)
A detailed breakdown of the ac-

tual number of deaths ascribed to

TABLE m
Suicide rates per 100,000 in females and males aged 15-44 and the change in rates
between 1959-61 and 1966-67. All 1966-67 rates have been age-standardized to the

corresponding 1959-61 population
Female Male

Ontario 3.6
Canada

(excluding Ontario) 3.1
United States

(white) 5.3
(non-white) 2.9

England and Wales 5.6

1959-61 1966-67 Change 1959-61 1966-67 Change
152 + 6%
15.6 +33%*

6.9 +92%* 14.3

5.0 +61%* 11.7

7.5 +41%* 14.6
4.8 +66%* 10.3
6.0 + 7% 10.0

16.3 +12%*
13.7 +33%*
10.4 + 4%

Approximate level of statistical significance: *P < .01.

individual categories in 1966-68
shows that the increase has oc¬

curred in all types of venous throm¬
boembolism (Table II).
An increased tendency to intra-

vascular thrombosis might also be
expected to increase the tendency
to coronary thrombosis, and the
change in the reported death rate
from "arteriosclerotic and other de-
generative heart disease" (ICD
420-422) is consistent with this
view. However, the increase in rate
is very small (from 4.4 to 4.5 per
100,000) and is well within the
limits of chance variation for the
numbers involved, so that this in¬
crease is statistically not signifi¬
cant. In males there was a decrease
of 8%, from 30.3 to 27.7 per 100,-
000, which was just significant at
the 5% level of probability.

For the combination of "all dis¬
eases of the circulatory system"
(ICD 400-468) and "vascular le¬
sions of the central nervous system"
(ICD 330-334), there was a de¬
cline in the death rate from 15.9
to 14.2 per 100,000 (- 11%). The
comparable rate in males was

higher, but showed a decline of
similar magnitude (. 10%), from
41.3 to 37.2 per 100,000.

Some concern has been ex-

pressed that cancer, particularly of
the reproductive organs, may be in¬
creased by the prolonged use of
hormone preparations such as oral
contraceptives. If such an effect
exists, it has not yet shown up in

TABLE H
Deaths in females aged 15-44 in Ontario due to venous thromboembolism, 1966-68

Phlebitis and thrombophlebitis of lower extremities. (ICD 463) 9 (0)
Phlebitis and thrombophlebitis of other sites. (ICD 464) 8 (1)
Pulmonary embolism. (ICD 465) 11 (5)
Other venous embolism. (ICD 466) 14 (6)
Numbers in parentheses refer to deaths in 1959-61.

the mortality statistics for this age
group. The death rate from cancer

of the breast has shown no signifi¬
cant change (7.5 to 7.6 per 100,-
000), while the death rate from
cancer of the uterus has declined
significantly, from 4.9 to 3.6 per
100,000.

Depression has been reported to
be one of the most common side
effects of oral contraceptives,13' u
and it would therefore not be
surprising if there were to be an

increase in the suicide rate among
women using them. In fact, there
has been a large increase in this
rate among Ontario women, from
3.6 to 7.2 per 100,000, an increase
of 100% (Table I). This is un-

likely to be simply the result of in-
creasing public acceptance of
suicide as a death certificate diag¬
nosis, since the rate for males has
increased by only 11% over the
same period (14.3 to 15.9 per
100,000).

There have been no previously
published reports of an increase in
suicide rate in populations using
oral contraceptives, and to ascer-

tain whether the Ontario increase
is a purely local phenomenon or

whether a similar increase has oc¬

curred in other populations in
which there has been widespread
use of oral contraceptives, death
rates from suicide have been calcu¬
lated for the rest of Canada, the
United States, and England and
Wales (Table III).*

Using 1966-67 data the Ontario
increase over 1959-61 was 92% in
females and 6% in males. In the
rest of Canada the female rate in¬
creased by 61% (males 33%),
?Mortality data were not readily avail¬
able for these populations for the year
1968, and figures for 1966-67 have there¬
fore been used to calculate the most re¬
cent annual suicide rates. In each case,
rates have been age-standardized to the
corresponding 1959-61 age distribution.
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FIG. 3.Death rates per 100,000 from selected causes in Ontario females aged 15-44,
1959-61 and 1966-68.

while in the United States the rate
for white females increased by
41% (males 12%), and for non-

white females by 66% (males
33%). On the other hand in
England and Wales there was little
change in either the female (-f-
7%) or male (+4%) rates.
On the basis of these figures it

would appear that the large in¬
crease in the female suicide rate in
Ontario, while reflected to a lesser
extent in other parts of North
America, is not necessarily related
to the use of oral contraceptives,
and may be due to a combination
of factors. Further studies are

needed to elucidate this question.
In the final analysis the overall

death rate (all causes) is the most
reliable mortality index, since there
is here no question of the relia-
bility of diagnosis, and it is re-

assuring that the female rate has
declined substantially (. 8%) in
the period under review, from 97.3
to 89.2 per 100,000. (Males have
been less fortunate, with a decline
of barely 1% from 180 to 178 per
100,000.)
Discussion
Whenever the physician attempts
to control a disease process with
some form of drug therapy, he
must balance the anticipated bene-
fits of such therapy against the
possibility of unpleasant or even

dangerous side effects. Usually it
is the physician.not the patient.

who must carefully consider the
total situation and decide whether
a certain drug should be pre-
scribed, since it is he who best
appreciates the full consequences
of leaving the condition untreated,
and who is most aware of the
nature and likelihood of adverse
reactions from the drug to be pre-
scribed.
With oral contraceptives the

situation is usually quite different.
Unless there is a clear-cut medical
reason for avoiding pregnancy, the
treatment is aimed not at con-

trolling a disease process, but at
controlling an important aspect of
the patient's personal and family
life. It is inevitable that in these
circumstances the reasons for treat¬
ment are best appreciated by the
patient herself, and the physician
is concerned mainly with the possi¬
bility of side effects, and with help-
ing the patient to come to a rational
decision as to whether the nature
and likelihood of side effects are

great enough to outweigh the
benefits.
To assist the physician in this

task a diagram has been prepared
(Fig. 3) in which death rates from
certain conditions can be related to
the overall mortality risk in this age
group. To the patient who is
anxious to have the convenience
and dependability of oral contra¬
ceptives, but who has become
alarmed by the extensive publicity
given to the dangers of "the Pill",

it might reasonably be pointed out
that:

(1) The only conditions in which
there is firm evidence of an in¬
creased incidence among women

using oral contraceptives are
venous thromboembolism and cer¬
ebral thrombosis. These form a

very small fraction of the total
mortality in women of this age
group, and the recent increase, al¬
though large in itself, is much less
than the decrease that has oc¬
curred in deaths associated with
childbirth and pregnancy.

(2) There is not, as yet, any
firm evidence of an increase in the
death rates from ischemic heart
disease, cancer of the breast or
cancer of the uterus, and the over¬
all death rate (all causes) has de¬
clined substantially.

(3) The dilemma posed by
having to make a choice between
a greater degree of freedom and
convenience on the one hand and
an increased risk of death on the
other is not restricted to the ques¬
tion of oral contraceptives. Motor
vehicle accidents are an important
cause of death in this age group,
yet few patients (or physicians)
would be prepared to give up the
convenience of travelling by auto-
mobile in order to reduce their risk
of premature death.

At the same time it would be
reasonable to remind the patient
that alternative methods of contra¬
ception are available, and if con¬
venience and dependability are not
of major importance (i.e. if some
risk of pregnancy can be accepted)
it might be prudent to refrain from
using oral contraceptives. In this
way the patient would not only
avoid the known hazards, but
would also be spared any other
immediate or late effects which, al¬
though not presently recognized,
are theoretically possible with the
use of any potent medication.
The increase in suicide rate.

whatever the reason.is disquieting,
and the possibility that it may be
related to the use of oral contra¬
ceptives emphasizes the importance
of regular supervision of patients
who are taking these drugs.
Resume
Les contraceptifs oraux et les
tendances de la mortalite feminine
L'auteur a voulu comparer la
mortalite chez les femmes ontarien-
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nes de 15 h 44 ans, durant les p6-
nodes 1959-61 et 1966-68, en vue
de d6eonvrir un 6ventnel change-
ment de la mortalit6 qui pourrait
6tre attribuable .t 1'usage g6n6ralis6
des contraceptifs oraux depuis
1961. La mortalit6 globale (toutes
les causes r6nnies) a fl6cbi
sensibleinent pendant cet inter-
valle, ainsi que la inortalit6 reli6e
. l'acconchement, . la grossesse et
au cancer ut6rin. On n'a pas con-
stat6 de changernent notable dans
le nombre de d6c6s caus6s par les
cardiopathies d'origine iseh6mique
et par le cancer mainmaire, mais
on a not6 une augmentation sul)-
stantielle des taux (IC deces attn-
buables h la thrombo-embolie
veinense et au suicide.

II faut insister sur le fait qu'un
changeinent du taux de mortalit6
enregistr6 ne signifie pas obliga-
toirenient qn'il y a en un change-
ment correspondant dans la fr6-
quence de la inaladie en question
ou que cc ehangement est 1i6 h
l'emploi des contraceptifs per Os.
Cependant, si les contraceptifs
oraux doivent causer une aug-
mentation June maladie fatale,
l'effet se r6percntera t6t on tard
sur les statistiques des tables de
mortalit6. Une analyse p6riodique
des tables de mortalit6 pent done
constitner une base de d6part pour
une enqn5te 6pid6niiologique plus
ponss6e.

Pour aider les m6decins dans
leurs avis aux malades, nons avons

pr.par6 un diagramme illustrant
liruportance relative de certaines
causes de deces chez des feiruries
(Ic 15 Li 44 ans ct montrant clans
queue mesure ces taux de d6e.s
ont change depuis lavenenlent de
la pilule.

The author wishes to thank D. j. Sin-
clair, 0. Eaton and S. MeCausland for
their assistance.
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YESTERDAY'S
MEDICINE

The Union of Septic Compound
Fractures
The treatment, therefore, of Sep tic
non-union is fairly clearly indi-
cated. It consists of getting rid of
those factors which are preventing
the proper repair, that is, it con-
sists in bringing the healthy ends
of the fragments into close contact
and in removing the sequestra
which are obstructing the union.
If this is thoroughly done, the
fusion of the masses of callus on
each of the fragments should l)e
rapi(l and the union of the frac-
ture assured. This Plan was accord-
ingly adopted in all suitable cases.
Unfortunately, it is not applicable
to all, as in some cases, such as
in fractures of one of the bones of
the forearm or leg, the amount of
shortening necessary to obtain con-
tact of the fragments is so great
that marked deformity would re-
sult. But in the great majority, as
in fractures of the humerus an(l
femur, and of both bones of the
forearm and leg, this method has
prove(l itself applicable and has
been very satisfactory. The opera-
tion consists of the free excision of
the scar and sinuses, .vith a free
opening down to the bone, as in an
ordinary open operation on a
simple fracture. All scar tissue, un -
healthy granulations and sequestra
are then removed, care being taken
that no stripping of the periosteum
occurs. The ends of the fragments,
still covered and surrounded by
spongy new bone, are l)rought to-
gether and, if necessary, fastened
in position with an absorbable
suture passed through drill holes.
Sometimes it is wise to fit the frag-
ments together by cutting slots in
the end of one to receive the
irregular points of the other. The
wound is then closed at the extrem-
ities and the central portion packed
with iodoform gauze. The parts are
immobilized in a plaster of paris
splint which is fenestrated for the
dressings.

In the majority of eases the
sutured portion of the wound heals
by primary union and there is very
little discharge from the drained
area.-\V. E. Callie, Canad. AIed.
Ass. 1., 10: 407, 1920.
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