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A B S T R A C T  

This study was produced to provide statistical indications of trends 
in mortality at ages 10 through 34 for both males and females in 
Canada. In particular, there was special interest in reviewing the 
rates of death for certain causes of death, namely: suicide and 
accidental deaths. The data indicate a sharp rise in the incidence of 
suicides. This is especially true for males. At the same time, the 
data indicate a significant drop in the mortality 'hump' normally 
apparent because of accidental deaths for males between ages 20 
and 30. In fact, the male mortality 'hump' has virtually disappeared. 
The same indications are evident in recent Individual Insured Lives 
Mortality analysis done for the Canadian Institute of Actuaries. 

This information should be of interest to actuaries in trending 
mortality rates for use in pricing and valuation. 
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1.0 I n t r o d u c t i o n  

Statistics Canada collects and publishes mortality data categorized by 
various causes and for different ages for both males and females. 
This report uses the data from Statistics Canada to focus on three of 
the top five causes of death--Circulatory Diseases, Neoplasms, and 
External Causes (i.e. Homocides,  Suicides and Accidental  Deaths). 
Graphs are also presented for Total Deaths. 

Data were avai lable for most years from 1929 to 1991. Where 
certain data were missing, estimates of missing rates were made by 
averaging rates from neighbouring years. The results are presented 
in Figures 1 to 14. 

Each graph presents the central rates of death (number of deaths per 
one thousand people alive mid-year) by age group, year and cause. 
The data presented for a particular year are actually central rates or 
averages over the five years centred by the year of presentation. 
For example a rate listed as '1951' is actually the average of the rates 
from 1949 to 1953. 

The study is designed to present trends in causes of death for 
Canadians at young ages (aged 10 to 34). There was special interest 
in reviewing the central rates of death for Suicides and Accidental 
Causes. It had been noted in Austral ia  that the male mortal i ty 
'hump' normally observed in the early 20s was disappearing. Also, 
the popular press had noted a concern about apparent rising rates of 
Suicide,  

The reader should take care in noting the range for each graph. Each 
cause uses a different axis for its presentation. In some cases, there 
are orders -of -magni tude  differences in the rates presented.  For 
example,  for males aged 20 to 24, rates of death for Accidental  
causes are anywhere from six to thirty times as large as Circulatory 
causes. This may not be immediate ly  apparent just  by quickly 
looking at the graphs as presented. 
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2.0 T r e n d s  in C e r t a i n  Causes  of Death 

2.1 C i r c u l a t o r y  Disease s  

The main components of the Circulatory Disease cause of death are 
heart disease and diseases of the arteries. In general, there has been 
steady improvement in Circulatory Diseases as a cause of death (see 
Figures 1 and 2). There is also less slope by age in the mortality 
curve in 1989 than in the previous years. This may indicate that 
science has reached its lower bound at the ages under age 20 for 
Circulatory Diseases, with some improvement still possible at ages 25 
and beyond. 

2.2 N e o p l a s m s  

Neoplasms refer to various types of cancer. The main elements of 
this cause category are malignant  neoplasms and tumours. The 
graphs for both males (Figure 3) and females (Figure 4) show initial 
increases in the rates of death after the 1930s. Overall,  there have 
not been the improvements in Neoplasms as a cause of death as is 
evident for Circulatory Diseases.Also, for the age group 30-34, female 
rates of death are higher than males rates. This is apparent ly 
because of Breast Cancer as a cause. Certainly, this seems to be one 
area where efforts to reduce mortality might meet with success. 

2.3 E x t e r n a l  Causes  

This family of causes includes Homocides, Suicides, and Accidents. 
These sub-categories  are important enough to have been graphed 
s e p a r a t e l y .  

Homicides  have clearly risen in importance over the period of 
observation. However, the order of magnitude for this cause is much 
smaller than for Suicides and Accidents. That may also explain some 
of the apparent variance, as a small number of deaths can have a 
significant impact on the death rates. 

Suicide is one of the two most interesting causes presented, the other 
being Accidents. As with Homicides, the rates for Suicides have risen 
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s ign i f i can t ly .  However ,  the overal l  order  of  magni tude  means  that 
Su ic ides  as a cause are much more important  than Homocides .  

Male  rates of  su ic ide  are a lways  higher  than female  rates and this 
d i f fe rence  is widen ing  rapidly .  For  example ,  for the age group 20- 
24, the male rate of  suicide in 1931 was about twice the female rate.  
However ,  in 1989, the male rate was about six t imes the female rate. 
Clear ly  this is a trend that is worthy of public  pol icy  analysis  and is 
wor thy  of  publ ic  do l la r  expendi tu res  in terms of  avoidance .  These  
are young  l ives  with a high ' l ife value ' .  If these 'vo luntary '  deaths 
can be avoided ,  the economic  return could be signif icant .  

The third ca t egory  presented  (see F igures  9 and 10) is Acc iden ta l  
causes.  Accidenta l  causes include poisonings,  falls, and car accidents .  
H o w e v e r ,  the dea ths  f rom car  acc idents  c o m p l e t e l y  o v e r w h e l m  all  
o t h e r  c a u s e s  o f  A c c i d e n t a l  dea th s  in t e rms  o f  the g r a p h i c a l  
presentat ion.  Accidents  are also the leading ca tegory  of  deaths in the 
graphs label led  External  Causes (see Figures  11 and 12), so these two 
graphs 'act '  very much the same and will  be descr ibed  together.  

The rate of  Acc iden ta l  deaths  among males  has decreased  marked ly  
over  the last few decades ,  and espec ia l ly  since 1971. This  can be 
re la ted  to publ ic  po l icy  in tervent ion,  e spec ia l ly  a toughening  of the 
ru les  r e l e v a n t  to d r iv ing .  There  are now very  r e s t r i c t ive  rules  
having to do with dr inking  and dr iv ing,  and there has been a long 
and i n t e n s i v e  m e d i a  c a m p a i g n  a g a i n s t  d r i n k i n g  and d r i v i n g .  
A n e c d o t e l y ,  young  peop le  today do not dr ink and d r ive  with the 
same f requency as was the case even twenty years  ago. They often 
use a de s igna t ed  dr iver  or use taxis  if  there is no ' safe '  dr iver .  
Inc iden t s  of d runk  dr iv ing  and deaths  among young  drunk  dr ivers  
are both down s igni f icant ly .  

The fact is so s igni f icant ,  that the male  mor ta l i ty  'hump'  no rma l ly  
seen in the ear ly  20s, has v i r tua l ly  d i sappea red .  This  is a new 
rea l i ty  that ac tuar ies  must in t roduce  into their  mor ta l i ty  s tat is t ics .  

Unfor tuna te ly ,  female  mor ta l i ty  rates from Acc iden ta l  deaths  are on 
the rise.  Again ,  looking at the age group 20-24, in 1931 the male 
rate of acc identa l  deaths  was seven t imes the female rate. By 1989, 
the male  rate of  acc identa l  deaths  was only three t imes the female  
rate. Whi le  the difference is most ly because of reduced male rates, it 
is true that female rates of  accidental  death are as high today as they 
were in the 1930s (al though not as high as in 1971). 
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It is interesting to note the mirror-image trend in two causes of 
death. As the gap between male and female mortality rates under 
the Accidental cause have narrowed (from 7-to-I to 3-to-l) ,  the 
mortality rates from Suicide have widened almost equally (from 2- 
to-1 to 6-to-I using the age group 20-24). 

Hence, while the public expenditures targeting male driving 
accidents has apparently been successful, work is now needed to 
reduce the female accidental death rate and the male rate of suicide. 

2.4 All Causes 

The All Cause graphs total all causes of death, not just those 
otherwise presented. Thus, if one were to total the rates of death 
from the earlier graphs, the total would be smaller than the rates 
presented in the All-Cause graphs. 

Again,  we see evidence that the male mortali ty 'hump'  is 
disappearing. In recent work for the Canadian Institute of Actuaries, 
mortality rates for insured lives indicate the same trend. 

Both male and female mortality has improved, female rates more 
than male rates. The small improvement between 1971 and 1989 
may indicate that we are approaching some lower bound, however, 
the rise in male suicide rates and female accident rates would 
disprove this hypothesis. Obviously a public policy effort targetted 
at suicides and accidental causes (mostly car accidents) should still 
result in a positive payback to the economy. 

3.0 Conc lus ion  

Over the period of analysis, most causes of death have shown 
decreasing rates, and rates that are less variable. Females have 
lower mortality rates for all causes except Neoplasms. 

The rise in male suicide rates and female accidental rates has been 
noted, and public policy reaction has been suggested. 

Finally, the graphs indicate the virtual disappearance of the male 
mortality 'hump' beyond age twenty. 
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Fig. 3 
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Fig. 7 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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Fig. 12 
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Fig. 13 
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