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Abstract
Objectives
This article examines the use of hormone replacement
therapy (HRT) among women aged 45-64 in light of their
characteristics that might be related to benefits and risks
associated with HRT.

Data source
The data are from the household component of the
1994/95 National Population Health Survey.

Analytical techniques
Odds ratios from multiple logistic regression were
calculated to identify personal and health-related
factors, measures of health care utilization, and
behavioural risk factors that could be associated with
HRT use.

Main results
In 1994/95, 22% of women aged 45-64 reported HRT
use.  Compared with older women, those who were
aged 50-54 had higher odds of taking HRT.  Women
who reported at least one contact with a physician in the
year before their interview, or who reported having had a
mammogram or a blood pressure check also had high
odds of using HRT.  Smoking, drinking, regular exercise,
contact with an alternative medicine provider, weight,
and mental status were not significantly related to HRT
use.

Conclusion
Women who are users of the health care system have
relatively high odds of taking HRT.  However, the data
do not indicate that women who are in better health or
who appear to have healthier lifestyles are more likely to
be HRT users.

Key words
menopause, synthetic hormones, estrogen,
progesterone
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Women currently experiencing symptoms of

menopause and those approaching

it suffer no lack of  information about

hormone replacement therapy (HRT).  In 1996 alone, the

popular press in Canada mentioned HRT 152 times,1 an

average of  one reference almost every other day.  The

scientific literature, as referenced in MEDLINE, yielded

257 citations about HRT for that year.

The use of  hormone replacement therapy is not a clear

choice, in part because results from scientific studies of  the

risks and benefits are limited and often contradictory,

especially if  long-term use is considered (see Scientific

evidence).2   The decision to use or not to use HRT is not

straightforward, so clinicians have devised guidelines to assist

women in making the choice.3-6

The current debate about HRT is fueled by the millions

of  women of  the baby boom generation who will begin to

experience menopausal symptoms over the next decade.

The debate also has philosophical and ethical dimensions.

These include reservations about medicalizing a natural

process (menopause) and turning it into a condition that
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Methods

Data source
The data are from Statistics Canada�s 1994/95 National Population
Health Survey (NPHS), a longitudinal survey that measures the health
status of the Canadian population.  Data collection for the first wave
began in June 1994 and finished in the summer of 1995.7,8

The target population was household residents in all provinces
and territories, except persons living on Indian reserves, on Canadian
Forces bases, or in some remote areas.  A total of  26,430 households
were selected for the survey.  The final response rate was
approximately 89% of households.  An additional institutional
component covered long-term residents of hospitals and residential
care facilities.  Data from the institutional component and the
territories are not included in this analysis.

The household survey collects most of the information from one
adult household member who is knowledgeable about the health of
all members of the household.  In-depth health information is also
collected from a randomly selected household member.  Among
randomly selected respondents, the response rate was 96%.
Detailed information about NPHS content and sample design has
been published elsewhere.7,8

As part of the NPHS interview, female respondents aged 30 and
over were asked:  �In the past month, did you take hormones for
menopause or aging symptoms?�   Women who reported use of one
or more such medications during the last month were asked if they
had taken medications during the last two days and what type of
medication they took.  Those who reported taking estrogen with or
without progesterone in the last two days, as well as those who
reported taking hormones for menopause or aging symptoms in the
past month, were classified as HRT users.

For this analysis, HRT was dichotomized as being used or not
being used.  The analysis is based on women aged 45-64 who
responded to the in-depth interview (2,355 respondents).  In 39 cases,
the information was provided by proxy respondents because the
selected women were not able to answer or could not be contacted.
For the majority of proxy interviews (33), the women were classified
as non-HRT users.

Analytical techniques
A number of personal characteristics, health care utilization
measures, physical and mental health status indicators and health
behaviour variables were examined (see Definitions).  The selection

of these variables was guided by findings from previous studies.
Multiple logistic regression was used to identify the characteristics
associated with HRT use.  Table 1 lists the independent variables
that were included in the model.

The multivariate analysis is based on 2,117 women aged 45-64
who reported information on all the variables selected for inclusion
in the model (238 were missing information on one or more variables).
Of this group, 454 (21%) were on HRT and 1,663 (79%) were not.
They represented about 2,996,400 non-institutionalized women living
in the 10 provinces.

Responses were weighted using the survey weights, which were
normalized so that they averaged 1.  Normalization of the weights
does not take into account the complex multi-cluster sample design
of the NPHS and produces standard errors that tend to be too
small.9-11  To address this problem, the jackknife approach for the
estimation of the variance was used to calculate confidence intervals
for the odds ratios of the logistic regression.12

Limitations
Although NPHS data are self-reported, recall of HRT use has been
shown to be fairly accurate.13  As well, recall bias should be small
because respondents were asked about drug use that occurred within
the past month.  However, as with all self-reported data, it is not
possible to determine the proportion of women who chose not to
disclose their use of hormones. Information on surgical menopause
and length of time on HRT, which would have refined the profile of
HRT users, is not available from the NPHS.

Details about the type of therapy and the dose were not collected
in the NPHS.  Therefore, information on the proportion of women
who use estrogen opposed with progesterone and women who only
use estrogen is not available.

Many factors, notably chronic conditions, may not have contributed
to the model for lack of statistical power.  This is the case for diabetes,
heart disease, cancer, the effects of stroke, and urinary incontinence.

The NPHS indicators were not tailored to specifically address issues
related to differences between HRT users and non-users.  For
example, the finding that women on HRT do not appear to be in
better health or have healthier lifestyles could be attributed to the
lack of sensitivity of the indicators selected to measure these
dimensions.
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requires decades of  treatment.  The role of
pharmaceutical companies, for whom widespread
adoption of  HRT could translate into sizable
financial gain, has also been questioned. 14  (In 1996,
2.86 million prescriptions were written for HRT,
although just under 2 million were filled, perhaps
indicating some women�s ambivalence about this
treatment.15)   In addition, the societal expectation
that women should maintain the characteristics of
youth as they grow older has been identified as a
non-medical factor in the equation.

Body mass index (kg/m2) was calculated from self-reported height
and weight.  Respondents with a score of 25 or more were considered
overweight.

Depression was assessed using the methodology of Kessler et
al.,19 with a subset of questions from the Composite International
Diagnostic Interview.  These questions cover a cluster of symptoms
for depressive disorder, which are listed in the Diagnostic and
Statistical Manual of Mental Disorders.20  Responses to these
questions are scored and transformed into an estimate of the
probability of a diagnosis of a major depressive episode (MDE).  If
this estimate is 0.9 or greater, that is, if there is a 90% certainty of a
diagnosis, then the respondent is considered to have experienced
an MDE in the previous 12 months.

To assess thinking ability, respondents were asked:  �How would
you describe your usual ability to think and solve day to day
problems?�  They could choose one of the following:  �able to think
clearly and solve problems,�  �having a little difficulty,� � having some
difficulty,� having a great deal of difficulty,� or  �unable to think or
solve problems.�  Only those who reported that they were able to
think clearly and solve problems were classified as usually having
good thinking ability.

To assess memory, respondents were asked:  �How would you
describe your usual ability to remember things?�  Four response
options were presented:  �able to remember most things,� �somewhat
forgetful,� �very forgetful,� and �unable to remember anything at all.�
Those who reported that they were able to remember most things
were classified as usually having a good memory.

Marital status was grouped into three categories:  married, previously
married, and single.  Women in common-law relationships or living
with a partner were included in the �married� category.   �Previously
married� refers to those who were divorced, separated, or widowed.
�Single� refers to women who never married.

Household income is a derived measure of income adequacy
based on household size.

Respondents were classified as daily smokers if they reported that
they smoked cigarettes on a daily basis.

Respondents who reported consuming alcohol in the last 12 months
were classified as regular or occasional drinkers.

Regular exercise was defined as engaging 12 or more times a
month in recreational physical activity that lasts more than 15 minutes.
Details of the calculations to obtain average daily energy expenditure
can be found in the National Population Health Survey Overview
1994-95.7

To measure the prevalence of chronic conditions, respondents were
asked, �Do(es) ... have any of the following long-term conditions
that have been diagnosed by a health professional: ...?  A list was
read to respondents, who were instructed to identify as many
conditions as were applicable.  The conditions retained for this
analysis are:  arthritis or rheumatism, back problems excluding
arthritis, high blood pressure, migraine headaches, diabetes, heart
disease, cancer, effects of stroke, and urinary incontinence.  The
severity of each condition was not recorded.

To assess perceived health status, respondents were asked,  �In
general, would you say your health is excellent? very good?  good?
fair? poor?�  For this analysis, responses were grouped into three
categories:  poor or fair, good or very good, and excellent.

Critics caution that some of the apparently
favourable effects may be related to the
characteristics of  women who use HRT and of
those who agree to participate in HRT studies.  2,16

The majority of  such research is based on
epidemiological or observational studies (cohort or
case-control).  As a consequence, biases such as self-
selection may influence the results.  For example,
some researchers have found HRT users to be
healthier and to include mostly women who do not
have a history of  high blood pressure.17,18   Thus,

Definitions
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In addition to relieving the symptoms of menopause (hot flashes,
vaginal dryness, insomnia, irritability, lack of energy, and feelings
of depression), hormone replacement therapy has a number of other
health benefits.  For instance, it has been shown to protect against
both heart disease and osteoporosis, the prevalence of which rises
dramatically among postmenopausal women.  However, the results
of studies of HRT have, at times, been contradictory.

Comprehensive literature reviews indicate an estimated 35% to
50% decreased risk of coronary heart disease among
postmenopausal women taking estrogen.21  Clinical research has
demonstrated that orally administered estrogen, with or without
progesterone, lowers low-density lipoprotein (LDL or �bad�
cholesterol) and increases the levels of high-density lipoprotein (HDL
or �good� cholesterol).22  Women with low HDL levels are at higher
risk of heart disease.  Estrogen may also promote vessel relaxation
under pressure and the formation of new blood vessels.22,23

Osteoporosis is a loss of bone density and is related to the high
incidence of hip fracture in older women.24-26   Osteoporotic fractures
are an important cause of death, with an estimated one in five
women who fracture a hip dying in the year after the fracture.25

Results of a meta-analysis show consistent evidence of the
beneficial effects of estrogen in reducing the risk of hip fracture.24

In fact, HRT is the preferred treatment for osteoporosis, with other
regimes being considered only when the prescribed HRT fails to
work or when a patient�s health profile or preferences dictate an
alternate approach.

According to a recent American study, HRT would lower the risk
of osteoarthritis of the hip in white women aged 65 and older,
potentially reducing the need for surgery and rehabilitation.27

HRT seems to help preserve not only bones, but also skin
elasticity, by slowing the breakdown of collagen.  Losing collagen
makes skin thinner, drier, less resilient and more prone to wrinkles.24

Finally, HRT may have positive effects on the brain.28   It has been
associated with verbal memory in older women.29   Improvements
in memory, alertness, sleep patterns and social behaviour of women
with mild or moderate symptoms of Alzheimer disease have also
been reported.30,31

But HRT is not without a downside, including a slightly higher risk
of breast cancer.24,32  HRT may also affect the results of
mammography, thus raising anxiety among women with false
positive results.  In one study, HRT users aged 50 and over were
more likely than nonusers to get false positive mammograms.33

Moreover, the health effects of long-term HRT are not well
known.2,24,32,34   Few studies have examined the effect of regular

Scientific evidence

and prolonged use of estrogen with progesterone, but information
on the effect of long-term use of estrogen alone is available.2,34  Long-
term use (11 years or more) of estrogen replacement therapy (ERT)
yielded a 70% increased risk of mortality from ovarian cancer.35  Other
research has shown the risk of breast cancer to have increased
after five to nine years of ERT use and to almost double for women
aged 60 and over.36

A review of the literature found extensive and consistent evidence
in support of estrogen therapy or �unopposed�  therapy decreasing
the risk of coronary heart disease and hip fracture, but long-term
use increases the risk of endometrial cancer, and weak evidence
substantiates a small increase in the risk of breast cancer.24  Estrogen
combined with a progestin-�opposed� estrogen reduces the risk of
endometrial cancer, but the decreased risk of coronary heart disease
obtained with the unopposed therapy is probably negated and there
is an increased risk for breast cancer.  However, these authors caution
that their conclusions are based on data abstracted from
observational studies and that the effect of the combined therapy of
estrogen plus a progestin has not been adequately studied.

Other researchers anticipate gains in life expectancy of up to three
years, depending on a woman�s risk for coronary heart disease, hip
fracture, breast cancer and endometrial cancer. 37   Their conclusion
is that the beneficial effects of HRT with regard to coronary heart
disease are impressive, and that most women who have just
completed menopause should benefit from it.  Women not likely to
benefit from this therapy are those with no risk factors for coronary
heart disease or hip fracture or with two first-degree relatives with
breast cancer.  These researchers, too, caution that the data used
to model gains in life expectancy are from observational studies.

In fact, most of the research on the effects of HRT is based on
observational studies.  That is, a group of women taking HRT are
studied for a number of years to determine whether they derive any
health benefits.  The problem with such an approach is that it does
not indicate whether HRT lowers the risk of, for example, heart
disease, or whether the type of woman who has the lowest risk of
heart disease is also the type likely to use HRT.

Thus, despite all the research, the use of HRT is not an obvious
decision.   On balance, short-term use does not appear to increase
risks, and that is why it has been recommended that HRT be offered
to post-menopausal women.38,39  However, new drugs continue to
be introduced.  Selective estrogen-receptor modulators that reduce
coronary heart disease, strengthen bones, and do not increase the
risk of breast and uterine cancer may drastically simplify that choice.40
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HRT use may be more prevalent among healthy and
health-conscious women who adopt it as part of  a
larger disease prevention effort.  Such women may
be better-educated, less likely to smoke, and more
likely to exercise regularly.16,41

This article is the first national report of  HRT
use among Canadian women.  It draws upon data
from the National Population Health Survey
(NPHS) to examine factors associated with HRT
use (see Methods).  The analysis focuses on women
aged 45-64, the age group most likely to be
examining the pros and cons of  hormone
replacement therapy.

The prescription of  hormones can vary.  Some
women are prescribed estrogen only or
�unopposed� estrogen (ERT).  Others are
prescribed estrogen along with a progestin agent,
referred to as �opposed� estrogen (HRT).  For
simplicity, the term HRT is employed in this article
to refer to all hormones, opposed or unopposed,
that respondents reported they were taking for
menopausal symptoms.

HRT use peaks among women in their
fifties
Despite inconsistent scientific evidence, a large
number of  Canadian women have decided to use
HRT.  According to the 1994/95 NPHS, 22% of
women aged 45-64�an estimated 648,000�
reported using some form of  hormone replacement
therapy for menopause or aging symptoms in the
month before they were interviewed.  Use was
highest among those aged 50-54 (33%), a time when
symptoms of  menopause are likely to be most
numerous and intense (Chart 1).  At older and
younger ages, smaller proportions of  women were
using HRT.

When other factors that might affect HRT use
were accounted for, the odds that women in their
early fifties would use it were significantly higher
than the odds for women aged 60-64 (odds ratio
2.3) (Table 1).  Older women may discontinue HRT
when symptoms are less bothersome or because of
the fear of an increased risk of cancer and other
side effects associated with long-term use, or they
may never have used HRT.  However, it is not

possible with NPHS data to assess whether lower
HRT use among older women results from their
refusing the therapy, discontinuing it, or not being
offered it by their physicians.

Race a significant factor
Several demographic and socioeconomic variables
that might be expected to be associated with HRT
use had little bearing on whether or not women used
it.  HRT use was highest�24%�among those  who
were previously married (widowed, divorced or
separated), followed by married (22%), and then
single (18%) women (Table 2).  But controlling for
other variables, the odds that married or previously
married women would use HRT were no greater
than for single women.

As well, HRT use appeared to be highest among
women with some postsecondary education (26%)
and among those from households with higher
incomes (24%).  But again,  these differences were
not significant.

By contrast, race was significantly related to the
use of  hormones.  The odds that white women were
HRT users were about three times the odds for
women of  other races (odds ratio 2.9).

Chart 1
Rates  of  HRT  use,  by  age group, women aged
45-64, Canada, 1994/95

45-49 50-54 55-59 60-64

Age group
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Data source: National Population Health Survey, 1994/95
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Table 1
Odds ratios for use of hormone replacement therapy, women aged 45-64, Canada, 1994/95

95%
Independent Odds confidence
variable ratio interval

Pap test in last year
No� 1.0       ...
Yes 1.0  .7, 1.4

Mammogram in last
two years

No� 1.0       ...
Yes 1.6*  1.1, 2.2

Blood pressure check in
last year

No� 1.0       ...
Yes 2.5*  1.4, 4.3

Health behaviours
Daily smoker

No� .9  .6, 1.3
Yes 1.0       ...

Regular or occasional
drinker

No .8  .5, 1.2
Yes� 1.0       ...

Regular exercise
No� 1.0       ...
Yes .9  .7, 1.3

Overweight
Yes� 1.0       ...
No 1.3  .9, 1.7

Physical health status
Perceived health status

Poor or fair 1.4  .5, 3.7
Good or very good 1.5  .5, 4.1
Excellent� 1.0       ...

Broken bone in last year
No .9  .3, 3.0
Yes� 1.0       ...

Arthritis or rheumatism
No� 1.0       ...
Yes 1.2  .9, 1.7

Back problems excluding
arthritis

No� 1.0       ...
Yes 1.5*  1.1, 2.2

Data source: National Population Health Survey, 1994/95
Notes: Odds ratios are from a multivariate logistic regression.  Confidence intervals were estimated using the jackknife approach to the estimation of  the variance.  The
analysis is based on 2,117 women aged 45-64; 238 female respondents in this age range (10%) who were missing information on one  or more of the variables included
in the analysis were excluded.
� Reference category, for which the odds ratio is 1.0
... Figures not applicable
*  p ≤ 0.05

95%
Independent Odds confidence
variable ratio interval

Personal characteristics
Age group

45-49 .7  .5, 1.2
50-54 2.3*  1.5, 3.6
55-59 1.4  .9, 2.1
60-64� 1.0       ...

Marital status
Married 1.3  .7, 2.3
Previously married 1.4  .7, 2.7
Single� 1.0       ...

Educational attainment
Less than high school 1.0       ...
graduation�

High school graduate 1.0  .6, 1.6
Some postsecondary 1.3  .9, 1.9
Postsecondary graduate 1.0  .7, 1.5

Household income
Low� 1.0       ...
Middle .8  .4, 1.4
High 1.0  .5, 1.8

Canadian-born
No� 1.0       ...
Yes 1.0  .7, 1.5

Race
White 2.9*  1.1, 7.9
Other� 1.0       ...

Worked in last year
No� 1.0       ...
Yes .8  .6, 1.2

Health care utilization
Talked to medical doctor
in last year

No� 1.0 ...
Yes 2.1*  1.1, 4.1

Talked to alternative health
care provider

No� 1.0       ...
Yes 1.7  1.0, 2.7

95%
Independent Odds confidence
variable ratio interval

High blood pressure
No� 1.0       ...
Yes .8  .6, 1.2

Migraine headaches
No� 1.0       ...
Yes 1.5  1.0, 2.2

Diabetes
No� 1.0       ...
Yes .8  .3, 2.1

Heart disease
No� 1.0       ...
Yes .7  .4, 1.4

Cancer
No� 1.0       ...
Yes .4  .2, 1.0

Effects of stroke
No� 1.0       ...
Yes 1.1 .2, 5.2

Urinary incontinence
No� 1.0       ...
Yes 1.2 .5, 3.2

Mental health status
Depressed

No� 1.0       ...
Yes 1.0 .6, 1.9

Ability to think usually
good

No� 1.0       ...
Yes .9 .6, 1.5

Ability to remember usually
good

No� 1.0       ...
Yes 1.1 .7, 1.5

Used anti-depressants in
last two days

No� 1.0       ...
Yes 2.2*  1.2, 4.1
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Users of health services
The women taking HRT tended to have used other
health services.  They were likely to have consulted
physicians in the previous year and to report having
had medical tests such as mammograms and blood
pressure checks.

 Physicians do not usually write prescriptions for
HRT that extend beyond a year.  As well, a yearly
check-up is recommended to monitor women on
HRT, even those who are in good health.  Therefore,

it is not surprising that the odds of  women who
had contacted a medical doctor in the previous year
being HRT users were double those of  women who
had not had such contact (odds ratio 2.1).

The odds that women who had had a
mammogram in the past two years were HRT users
were significantly higher (odds ratio 1.6) than those
of  women who had not.  Because of  the possibility
that HRT can increase the risk of  breast cancer,
physicians who prescribe it are also likely to refer

Table 2
Rates of use of hormone replacement therapy, women aged 45-64, Canada, 1994/95

% on
Variables HRT

Personal characteristics
Age group

45-49 14.8
50-54 32.6
55-59 22.7
60-64 18.4

Marital status
Married 21.6
Previously married 23.7
Single 18.1

Educational attainment
Less than high school graduation 20.2
High school graduate 19.8
Some postsecondary 26.3
Postsecondary graduate 21.4

Household income
Low 22.4
Middle 19.2
High 24.0

Canadian-born
No 19.1
Yes 22.5

Race
White 22.8
Other --

Worked in last year
No 22.0
Yes 21.5

Health care utilization
Talked to medical doctor in last year

No --
Yes 24.5

Talked to alternative health care provider
No 20.7
Yes 33.7

% on
Variables HRT

Pap test in last year
No 17.6
Yes 27.4

Mammogram in last two years
No 15.0
Yes 27.6

Blood pressure check in last year
No 8.5
Yes 25.6

Health behaviours
Daily smoker

No 21.6
Yes 22.6

Regular or occasional drinker
No 17.8
Yes 23.2

Regular exercise
No 21.3
Yes 22.5

Overweight
Yes 20.8
No 23.1

Physical health status
Perceived health status

Poor or fair 13.9
Good or very good 21.6
Excellent 24.4

Broken bone in last year
No 21.7
Yes --

Arthritis or rheumatism
No 19.8
Yes 28.0

Back problems excluding arthritis
No 20.0
Yes 29.9

Data source: National Population Health Survey, 1994/95
Note: The sample of 2,355 was weighted to represent 2,996,400 non-institutionalized women aged 45-64.
-- Amount too small to be expressed

% on
Variables HRT

High blood pressure
No 21.9
Yes 21.1

Migraine headaches
No 20.6
Yes 31.2

Diabetes
No 22.0
Yes --

Heart disease
No 21.8
Yes --

Cancer
No 22.0
Yes --

Effects of stroke
No 21.8
Yes --

Urinary incontinence
No 21.7
Yes --

Mental health status
Depressed

No 21.5
Yes 28.4

Ability to think usually good
No 23.6
Yes 21.6

Ability to remember usually good
No 21.5
Yes 21.9

Used anti-depressants in last two days
No 20.7
Yes 45.6
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patients for mammography.  In addition, the risk of
breast cancer is often mentioned in the popular
media, so women using HRT may either request
that their doctor arrange for a mammogram or get
one through the organized breast screening program
in their province.42,43

Similarly, HRT use was high among women who
had had their blood pressure checked in the previous
year.  The odds that women who had had a blood
pressure check would be HRT users were more than
double those of  women who had not (odds ratio
2.5).  This is not surprising, since blood pressure
monitoring is almost always part of  a yearly check-
up.

By contrast, HRT use was not associated with Pap
smears. The odds that a woman who had had a Pap
smear in the previous year would be an HRT user
were not significantly different from those for a
woman who had not.  However, the recommended
screening frequency is every three years until age
69 (after two normal smears), 44 so it is less likely
that women on HRT would have had a recent Pap
smear than other medical tests.

Despite attention that the mass media are
currently devoting to the use of  natural remedies to
manage menopause symptoms, women who had
contacted an alternative health care practitioner in
the past year were no more or less likely to be HRT
users than women who had not done so.

No significant health differences
NPHS data do not indicate that women who are
healthier or have a more healthy lifestyle have high
odds of  using HRT.

Women aged 45-64 who perceived their health
as less than excellent were no less likely than women
with a more favourable self-assessment to use HRT.
Consistent with this, the presence of  a number of
chronic conditions was not significantly associated
with HRT use.  Women with arthritis/rheumatism,
high blood pressure, migraine headaches, diabetes,
heart disease, cancer, the effects of  stroke, and
urinary incontinence were no less likely than women
free of  these conditions to use HRT.  In some
instances, however, the number of  women using
HRT who reported a chronic condition was so small

that differences may not have been detected because
of  a lack of  statistical power.

The only chronic condition significantly
associated with HRT use was non-arthritic back
problems (odds ratio 1.5).  This could be related to
the loss of  bone density among women with
osteoporosis, who may benefit from hormone use.

As well as physical health, women�s mental and
emotional status bore little relationship to whether
they used HRT.  The association between HRT use
and thinking ability, memory and depression was
not significant.  However, a high percentage of
women who reported taking anti-depressants in the
two days before their interview (46%) were also on
HRT.  The odds that women taking anti-depressants
would use HRT were more than double those for
women not taking anti-depressants (odds ratio 2.2).
To some extent, the lack of  a significant relationship
between having suffered depression and HRT use
may reflect this association between the use of  anti-
depressants and HRT.

Lifestyle not a significant factor
Differences in hormone use were not associated
with variables that measure various health
behaviours such as smoking, drinking, and exercise.
Women who smoke are at greater risk for
osteoporosis, heart  disease and cerebrovascular
disease, and they may be prescribed HRT to reduce
the risk.  However, the percentage of  daily smokers
reporting HRT use was virtually the same as that of
occasional and non-smokers:  23% and 22%.
Among regular and occasional drinkers, 23%
reported HRT use; the proportion dropped to 18%
among non-drinkers, but this did not yield
statistically significant differences between the two
groups in the odds that they would use HRT.  The
percentages of  HRT users among women who did
and did not report regular exercise were almost the
same.  Likewise, being overweight was not associated
with hormone use.

Concluding remarks
In addition to relieving many of the symptoms of
menopause, HRT lowers the risk of  cardiac
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problems and osteoporosis, and maintains a
�younger look� in aging women.

Previous studies have suggested that the
apparently beneficial results of  HRT may be
attributable to better health among women who are
taking these medications.  However, results of  the
National Population Survey do not support this
premise.  HRT users do not appear to be healthier
than non-users.  In a multivariate analysis, women
with a variety of  chronic conditions were no more
or less likely to be on HRT than women who were
not affected.  Nor was HRT significantly associated
with self-assessed health status.  Similarly, lifestyle
bore little relationship to HRT use:  the relationships
between smoking, drinking and regular exercise and
HRT use were not significant.

Earlier research did, however, find HRT users to
be health-conscious, a finding supported by the
NPHS.  In 1994/95, HRT users were concerned
about their health to the extent that they had recently
consulted physicians and had mammograms and
blood pressure checks.  Nonetheless, it is also
possible that because some women agree or choose
to use HRT, of  necessity, they take better care of
themselves.  That is, they must visit their doctor,
have their blood pressure checked, and perhaps even
have a mammogram in order to have their
prescriptions renewed for another year.

The authors thank Hélène St. Jean from IMS
Canada for providing data on HRT prescriptions,
as well as all the other employees of  IMS Canada
who collaborated in the project.  The support
and insightful comments of  Gary Catlin and
Jean-Marie Berthelot are also appreciated.
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Multiple causes
of death

Abstract
Objectives
This article illustrates analytical uses of multiple-cause-
of-death data, which reflect all causes entered on the
death certificate, not only the single, underlying cause.
Heart diseases are used as an example.

Data sources
Complete multiple-cause-of-death data were obtained
from Newfoundland, Prince Edward Island, Nova Scotia,
New Brunswick, Saskatchewan, Alberta, Yukon and the
Northwest Territories;  sample data were provided for
Quebec and Ontario.  The records represent 19% of
deaths that occurred in Canada from 1990 to 1993.

Analytical techniques
The average number of causes per record, cause-
specific frequencies and cause-specific ratios of
mentions to selection as the underlying cause were
calculated.  Bivariate odds ratios were computed to study
the association of selected causes of death with heart
diseases.

Main results
Four-fifths of death certificates contained more than one
cause; the maximum was 16.  Certain causes such as
septicaemia and atheroscelorsis contributed to death
much more often than they were selected as the
underlying cause.  Among selected causes, diabetes was
most positively associated with the presence of heart
diseases.
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For statistical purposes, every death is attributed

 to one underlying cause, but only about one

 in five deaths actually results from a single

cause.  In the majority of cases, several conditions or

diseases are involved in the death.

Classifying a death by a single, underlying cause can

result in the loss of information about conditions that

contributed to that death.  Multiple-cause data more

accurately characterize the joint or sequential occurrence

of factors that may be involved.1  Such data include all

morbid conditions, diseases and injuries entered on the

death certificate.

For several decades, the limitations of studying

mortality statistics in terms of a single cause of death

have been recognized.1-3  As a result of advances in

automated coding that make multiple-cause analyses

feasible, several such studies have been conducted in a

number of countries.4-9

Multiple causes
of death
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Methods

Data source
Mortality data are collected by the provincial and territorial registries of vital

statistics, which are responsible for the registration of deaths that occur in

their jurisdictions.  Virtually complete multiple-cause-of-death data for the

Atlantic provinces, Saskatchewan, Alberta and Yukon for the early 1990s

were provided to Statistics Canada.  Data for the Northwest Territories cover

85% of deaths that occurred there from 1990 through 1992.  Data from

randomly selected samples of 3% of records were available for Quebec in

1992 and Ontario in 1993.  Multiple-cause data from British Columbia and

Manitoba were unavailable.

Based on the death registration number, province and year of occurrence

for each case, the cause-of-death records were matched and merged with

corresponding records from the Canadian Vital Statistics Data Base (CVSDB),

maintained at Statistics Canada.  For example, CVSDB information on age

at death and sex was appended to each record.  Further edits of the merged

files deleted duplicate records and ensured consistency between cause of

death, age and sex for age-related and sex-specific causes.

Analytical techniques
A total of 151,385 records were analyzed, representing 19.2% of all deaths

of Canadian residents from 1990 to 1993.13  To assess the degree to which

the records used in this analysis are representative of all Canadian deaths

that occurred from 1990 to 1993, the numbers of deaths by major category of

underlying cause were compared with CVSDB counts.  The  proportions of

deaths due to malignant neoplasms, diseases of the circulatory system,

respiratory diseases and external causes of injury and poisoning were similar

on the two files.  Thus, the exclusion of British Columbia and Manitoba did

not appear to bias the results.

The number of causes on each record was tabulated, as were cause-specific

frequencies.  For each cause, the ratio of the number of mentions to the

number of times selected as underlying cause was calculated, a standard

technique in analyses of multiple-cause data.1,5,7,9,11,12

Based on the International Classification of Diseases, Ninth Revision (ICD-

9), 56 causes of death were selected for study (Appendix, Table A).2   Some

of these causes were defined as groups of ICD-9 codes and others as single

three- or four-digit codes.  �Diseases of the heart,� for instance, includes

numerous three- and four-digit codes.  Thus, a record could contain more

than one code belonging to a particular cause.  When this was the case,

each separate code was counted in calculating the average number of causes

per record.  But for calculations of the ratio of mentions to selections as

underlying cause and of odds ratios, a cause was counted only once per

record regardless of how many of its component codes appeared on that

record.

To measure the bivariate association between diseases of the heart and

each of the other causes of death studied, odds ratios were calculated (the

odds of diseases of the heart being mentioned on a death certificate, given

the mention of another specific cause, divided by the odds of diseases of the

heart being mentioned on a death certificate, given that the other specific

cause was not mentioned).  Estimates were produced separately for each

sex.  To construct confidence intervals, estimates of  the variance of the log

odds ratios were produced.14  The odds ratios were tested using two-sided

significance tests at level 0.05.

Data Number % of all
years of records deaths�

Total 151,385 19.2�

Newfoundland 1990-1993 15,293 99.5§

Prince Edward Island 1990-1993 4,503 98.1§

Nova Scotia 1990-1993 29,986 100.0��

New Brunswick 1990-1993 22,591 100.0��

Quebec 1992 1,452 3.0
Ontario 1993 1,898 2.5
Saskatchewan 1990-1993 31,871 99.3§

Alberta 1991-1993 42,818 96.3§

Yukon 1990-1992 363 100.0
Northwest Territories 1990-1992 610 84.7§

Note:  Annual provincial counts  of all  deaths were determined from  figures
published  in Births  and  Deaths  (Statistics  Canada, Catalogue 84-210-XPB).
�  Percentage of all deaths during period indicated
� Percentage of all deaths in Canada from 1990 through 1993
§ Coverage is under 100% because of record deletions as a  result  of data
edits.
�� Records exceed published number of deaths because late registrations
are included.

All causes entered on a death certificate are routinely coded, a process

that produces raw multiple-cause data.  The multiple-cause data are then

captured and processed using ACME (Automated Coding of Medical Entities)

computing software, developed by the National Center for Health Statistics

(NCHS) in the United States, to confirm the underlying cause of death

according to World Health Organization rules.10  ACME processing of data

from Alberta and Saskatchewan was carried out by the provincial offices of

vital statistics; all other data used in this article were processed at Statistics

Canada.

For this analysis, the multiple-cause-of-death data were further processed

using TRANSAX.  TRANSAX, which also was developed by the NCHS,  is

software designed to eliminate redundant causes within death certificates

and, where appropriate, combine pairs of codes into a third code.10-12
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All routinely published cause-of-death
information for Canada is based on a single,
underlying cause.a  However, multiple-cause-of-
death data for most jurisdictions have recently
been provided to Statistics Canada.  Previously,
only limited, province-level analyses of these data
have been undertaken.15,16   This article presents
findings from all multiple-cause-of-death data that
Statistics Canada has compiled (see Methods).

The death certificate
When someone dies, the authority (usually a
physician)  who  certifies the death is required
to  record all conditions considered to have
caused  or contributed to it on the death
certificate (see Medical Certificate of Death).  To
comply with international administrative
conventions, each death is classified by
identifying a single, underlying cause.  The
underlying cause of death is defined as:  a) the
disease or injury that initiated the train of events
leading directly to death, or  b) the circumstances
of the accident or violence that produced the fatal
injury.2  The certifier is also expected to list the
causes so that the immediate, antecedent,
underlying and any contributing causes are in
an order that reflects the sequence of events that
caused the death.

In reality, people are often afflicted with several
comorbid conditions, and death may result from
a combination rather than a clear sequence of
causes.  Thus, it may be difficult to accurately
certify the order of causes of a death.  In
recognition of this difficulty and to standardize
the procedure of single-cause attribution when
more than one condition contributes to a death,
World Health Organization (WHO) rules
govern the selection of the underlying cause from
information entered on the death certificate.2

In general, the cause entered alone on the lowest used line of Part
I of the Medical Certificate of Death is selected as the underlying
cause, if it reasonably could have brought about the conditions
entered above it.

In the death certificate below, stroke is the underlying cause of
death.  Stroke caused hemiplegia (paralysis of one side of the body),
which, in turn, gave rise to fatal pneumonia in a person who had
diabetes.  However, according to usual current practices for com-
piling cause-of-death information, pneumonia, hemiplegia and dia-
betes would not be included or even considered in published sta-
tistics.  (Also, because the criteria for completing the death certifi-
cate limit the inclusion of conditions that are present but do not
contribute causally to death, a person might have illnesses such
as arthritis or dementia that would not be entered on the certifi-
cate.)

International Form of Medical Certificate of Cause of Deathb

Cause of Death

I
Disease or condition (a) Pneumonia

directly leading to death* due to (or as a consequence of)

Antecedent causes (b) Hemiplegia
Morbid conditions, if any, due to (or as a consequence of)
giving rise to the above
cause, stating the under-
lying condition last (c) Stroke

II
Other significant conditions Diabetes

contributing to death but not
related to the disease or
condition causing it

* This does not mean the mode of dying, e.g., heart failure. It means the
disease, injury or complication which caused death.

Although the underlying cause should be entered alone on the
lowest used line of Part I, frequently, several conditions are entered
on this and the other lines.  When the order in which causes of
death have been entered on the certificate does not follow the
standard, the underlying cause is derived using additional WHO
rules.

b Completed sample of the international form of medical certificate of
cause of death, upon which Canadian jurisdictions model their forms.4

Medical Certificate of Death

a For each death due to external causes of injury and poisoning (ICD-9 codes
E800-E999), an additional code or codes representing the nature of the injury
or injuries resulting from the accident are certified, tabulated and published.

In this article, the term �mention� means any
cause entered on the medical certificate of death�
the underlying, immediate, antecedent, and
contributing causes.

{

{
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Table 1
Distribution of number of causes on death
certificates, selected jurisdictions, Canada, 1990 to
1993

Number
of causes
mentioned Death certificates

Number %

Total 151,385 100.0

1 28,454 18.8
2 47,748 31.5
3 39,792 26.3
4 21,543 14.2
5 9,056 6.0
6 3,166 2.1
7 1,101 0.7
8-16 525 0.4

Data source: Provincial and territorial registries of vital statistics

Accidental falls 4.43
Septicaemia 3.77
Endocrine, nutritional and metabolic diseases
and immunity disorders 3.77
Diseases of the genitourinary system 3.73
Diabetes mellitus 3.70
Tuberculosis 3.68
Nephritis, nephrotic syndrome and nephrosis 3.67
Infectious and parasitic diseases 3.58
Diseases of the digestive system 3.56
External causes of injury and poisoning 3.53
Atherosclerosis 3.52
Mental disorders 3.48
Chronic airways obstruction, not elsewhere classified 3.46
Parkinson disease 3.38
Nervous system diseases 3.35
Senile and presenile organic psychotic conditions 3.32
Respiratory diseases 3.30
Asthma 3.29
Ill-defined and unknown causes 3.29
Chronic liver disease and cirrhosis 3.28
Bronchitis, emphysema, asthma 3.26
Pneumonia and influenza 3.17
Motor vehicle traffic accidents 3.13
Congenital anomalies 3.12
Cerebrovascular diseases 3.04
Diseases of the heart 3.03
Ischaemic heart disease 3.02
Hypertensive heart disease 2.98
Diseases of the circulatory system 2.96

Average
number

Specific cause mentioned of causes

Data source: Provincial and territorial registries of vital statistics
Note:  All codes appearing on death records were counted for calculations of average number of causes per record.

Average
number

Specific cause mentioned of causes

Table 2
Average number of causes on death certificates when specific cause mentioned, selected jurisdictions, Canada,
1990 to 1993

Alzheimer disease 2.94
Homicide 2.94
Malignant neoplasm of bladder 2.90
Malignant neoplasm of prostate 2.86
Conditions originating in perinatal period 2.84
Accidents caused by fire and flames 2.82
Aortic aneurysm 2.75
Malignant neoplasm of kidney 2.75
Malignant neoplasm of uterus and cervix 2.75

All causes 2.68

Malignant neoplasm of small intestine, colon, rectum 2.65
Malignant neoplasm of female breast 2.64
Suicide 2.62
Leukemia 2.57
Malignant neoplasm of lip, oral cavity and pharynx 2.57
Malignant neoplasms 2.49
Accidental drowning and submersion 2.46
Malignant neoplasm of esophagus 2.45
Malignant neoplasm of lymphatic tissue 2.42
Malignant neoplasm of liver and bile ducts 2.42
Malignant neoplasm of stomach 2.41
Malignant melanoma of skin 2.39
Malignant neoplasm of ovary, other uterine adnexa 2.38
Malignant neoplasm of trachea, bronchus and lung 2.34
Malignant neoplasm of pancreas 2.27
HIV/AIDS 2.03
Malignant neoplasm of brain 1.89
Sudden infant death syndrome (SIDS) 1.19

Majority of deaths have multiple causes
Few deaths result from a single cause.  On the
records selected for analysis, just 19% of deaths
were attributed to one cause (Table 1).  The
maximum number of causes entered on a death
certificate was 16; the average was 2.68 (about
the same as the average of 2.65 causes reported
for 1991 in the United States12).  However, given
the mention of a specific cause, the average varied
nearly fourfold for the 56 causes analyzed, from
1.19 for certificates containing sudden infant
death syndrome (SIDS) to 4.43 for those
containing accidental falls (Table 2).

Indirectly, the occurrence of multiple causes
of death reflects Canadians� longevity.  Two-
thirds of those born in 1991 can expect to live to
75, and over a third will still be alive at 85.17   By
these ages, people are typically afflicted with one
or more chronic conditions.18,19  And although



Multiple causes of death 23

Health Reports, Autumn 1997, Vol. 9, No. 2 Statistics Canada, Catalogue 82-003-XPB

 0-44 45-64 65-74 75-84 85+

Age group

 Males          

 Females

3.0

2.8

2.6

2.4

2.2

2.0

    
0

Average number

Chart 1
Average number of causes on death certificates,
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death certificates do not completely reflect the
prevalence of disease before death, the average
number of causes tends to increase with age
(Chart 1).  In fact, over half the deaths of people
aged 65 or over were attributed to three or more
causes (Chart 2).

The average number of causes entered on death
certificates of both males and females was higher
at ages 0-44 than at ages 45-64.  This reflects the
substantial proportion of deaths in the younger
age range that result from external causes such
as motor vehicle accidents, which usually entail
multiple injuries.20

Always a bridesmaid . . .
Certain causes contributed to death much more
often than they were selected as the underlying
cause. �Ill-defined and unknown causes� had the
highest ratio of mentions to selections as the
underlying cause. At least one condition from
the ill-defined and unknown causes group was
mentioned on almost 22,000 (14%) death
certificates,  but selected as the underlying cause
on just 1,097 of them.   Thus, it was mentioned
20 times as often as it was selected as the
underlying cause (Table 3).  This would be
expected since WHO rules preclude the selection

of ill-defined or unknown causes as the
underlying cause when another condition that
does not lie within these coding ranges is
mentioned on the death certificate.2



Multiple causes of death24

Health Reports, Autumn 1997, Vol. 9, No. 2 Statistics Canada, Catalogue 82-003-XPB

0

2

4

6

8

10

12

14

 Mentioned           

 Selected as underlying cause

’000

Cause of death

Septicaemia Athero-
sclerosis

Nephritis,
nephrotic
syndrome,
nephrosis

  Mental 
disorders

Genito-
urinary
diseases

Diabetes
 mellitus

Chart 3
Frequency of mention and specification as under-
lying cause on death certificates, selected causes
of death, selected jurisdictions, Canada 1990 to 1993

Data source: Provincial and territorial registries of vital statistics

Septicaemia and atherosclerosis also had high
ratios of mentions to selections as the underlying
cause:  both were mentioned on death certificates
about five times as often as they were specified
as the underlying cause.  Other causes with high
ratios included nephritis, nephrotic syndrome
and nephrosis; diseases of the genitourinary
system; mental disorders; and diabetes mellitus
(Chart 3).  The average ages at death for the causes
with the highest ratios were relatively advanced,
ranging from 73 to 81.

These results are similar to findings reported
in the United States and Spain.1,5   The high ratios
for these conditions reflect the frequency with
which they are included in, but do not initiate,
the sequence of causes that lead to death.

Table 3
Causes of death with highest and lowest ratios of
mentions to selections as underlying cause,
selected jurisdictions, Canada, 1990 to 1993

Death Ratio of Average age
certificates Selected as mentions to at death

Cause of with any underlying underlying (when cause
death mention� cause cause mentioned)

Highest ratios
Ill-defined and unknown
causes 21,919 1,097 19.98 75.7
Septicaemia 3,661 644 5.68 72.5
Atherosclerosis 7,364 1,354 4.86 80.8
Nephritis, nephrotic
syndrome, nephrosis 8,958 1,936 4.63 75.7
Diseases of genito-
urinary system 10,999 2,640 4.17 76.3
Mental disorders 10,411 2,536 4.11 74.5
Diabetes mellitus 11,677 3,269 3.57 75.4

Lowest ratios
Suicide 2,989 2,977 1.00 39.5
Homicide 468 465 1.01 34.3
Motor vehicle
traffic accidents 3,292 3,238 1.02 38.1
Accidents caused by fire
and flames 369 358 1.03 38.1
Malignant neoplasm
of pancreas 2,228 2,117 1.05 71.6
Malignant neoplasm
of brain 997 929 1.07 58.0
HIV/AIDS 455 423 1.08 38.2

Data source: Provincial and territorial registries of vital statistics
Note: When more than one code from a coding range defined as a cause of
death  (Appendix, Table A) appeared on a record, the code was counted only
once for calculations of mentions-to-underlying-cause ratios.
� Includes death certificates with age unknown.

Usually underlying causes
Other causes of death almost invariably appeared
on death certificates as the underlying cause, so
their ratios of mentions to selections as the
underlying cause were approximately 1.00.
Suicide, motor vehicle traffic accidents,
homicide, accidents due to fire and flames, and
HIV/AIDS were usually listed as underlying
causes.  The average ages at death from these
causes were comparatively young (from age 34
to 40).

As well, two types of cancermalignant
neoplasms of the pancreas and the brainwere
typically listed on the death certificate as the
underlying cause, likely because of their lethality
and relatively short survival time.  The average
age at death was 72 for pancreatic cancer and 58
for brain cancer, notably older than for the other,
mostly trauma-related causes with low ratios of
mentions to selections as the underlying cause.
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Rarely alone
Some underlying causes of death were rarely
entered alone on the death certificate (Table 4).
This applied to most external causes, which were
routinely accompanied by at least one entry
related to the injuries resulting from the external
cause.

Death certificates with accidental falls as the
underlying cause had, by far, the highest average
number of causes (4.12).  To some extent, this is
because the average age of those who died in
accidental falls was 78, and other conditions are
typically present in the elderly.20

Death certificates with motor vehicle traffic
accident, homicide, or accident caused by fire
and flames selected as the underlying cause also
had higher-than-average numbers of causes.
These external causes of death are more likely to
involve multiple injuries than are suicides and
drownings, for which the average number of
causes was comparatively low.

The non-external underlying causes least likely
to occur alone on death certificates included
diabetes mellitus, for which the average number
of causes was 3.32, septicaemia (3.28 causes),
tuberculosis (3.20), and chronic airways
obstruction, not elsewhere classified (2.98).   The
high averages are a consequence of the complex
of health problems that often attend these
conditions, since the average ages at death when
these diseases were the underlying cause were
fairly advanced, ranging from 71 to 78.

Most often alone
By contrast, other causes were usually reported
alone on death certificates.  This was most
frequently the case with SIDS:  98% of deaths
for which SIDS was the underlying cause were
attributed to SIDS only (Table 5).  The ICD-9
code for SIDS is in the ill-defined and unknown

Table 4
Underlying causes rarely reported alone on death
certificates, selected jurisdictions, Canada, 1990 to
1993

Deaths Average
Underlying  for which number Average
cause Number of  UDLC is of causes age at
(UDLC)� deaths�  only cause per death death

% Years

Accidental falls 1,360 0 4.12 77.70
Accidental drowning
and submersion 466 0 2.41 34.78
Motor vehicle accidents 3,238 0.12 3.11 37.68

Homicide 465 0.43 2.94 34.19
Suicide 2,977 0.64 2.62 39.46
Accidents caused by
fire and flames 358 0.84 2.78 37.31

Diabetes mellitus 3,269 2.32 3.32 75.16
Tuberculosis 149 6.71 3.20 71.48
Chronic airways
obstruction, n.e.c. 4,599 7.33 2.98 77.67
Septicaemia 644 8.07 3.28 73.94

Data source: Provincial and territorial registries of vital statistics
Note:  All codes on death records were counted for calculations of average
number of causes per record.
� ICD-9 codes at three-digit level, not ranges of codes
� Includes age unknown.
n.e.c. Not elsewhere classified

Table 5
Underlying causes frequently reported  alone on
death certificates, selected jurisdictions, Canada,
1990 to 1993

Deaths Average
Underlying for which number Average
cause Number UDLC is of causes age at
(UDLC)� of deaths� only cause per death death

% Years
Sudden infant death
syndrome 339 98.2 1.02 0.01
Malignant neoplasm
of brain 929 50.3 1.79 57.8
HIV/AIDS 423 44.9 1.91 38.0

Malignant neoplasm
of pancreas 2,117 35.5 2.19 71.3
Malignant neoplasm
of lymphatic tissue 2,193 34.4 2.22 68.1
Malignant melanoma
of skin 387 33.9 2.21 61.1

Malignant neoplasm
of stomach 1,697 31.8 2.28 71.7
Aortic aneurysm 1,578 31.3 2.35 75.4
Malignant neoplasm
of liver and bile ducts 625 30.9 2.29 69.6
Malignant neoplasm of
ovary, other uterine
adnexa 852 30.4 2.28 66.6

Data source: Provincial and territorial registries of vital statistics
Note:  All codes on death records were counted for calculations of average
number of causes per record.
� ICD-9 codes at three-digit level, not ranges of codes
� Includes age unknown.
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The case of heart diseases

Multiple-cause-of-death data show that some causes frequently
appear together.21   This is illustrated in the case of heart diseases,
which were chosen for analysis because of their importance not
only as an underlying cause of death, but also as an associated
cause.

Diseases of the heart led all other causes, being mentioned on
68,729 (45%) of the 151,385 death certificates analyzed, but selected
as the underlying cause on just 29% of them.  However, relatively
few statistically significant positive associations between mentions
of heart diseases and mentions of other causes were found
(Appendix, Table B).  For males, only 6 of 37 odds ratios were
significantly different from and above 1.0, while 30 were significantly
different from and lower than 1.0, and one was not significant.
Similarly for females, 7 of 39 odds ratios were significant and above
1.0; 30 were significant and below 1.0; and two were not significant.

For both sexes the highest odds ratio was for diabetes mellitus.
The odds of diseases of the heart occurring on a death certificate
that contained a mention of diabetes were over two and a half times
as great as for certificates that did not mention diabetes.  The risk of
heart disease is known to be elevated in people with diabetes, and
the physiological basis of the link between these diseases is well
documented in the medical literature.  As well, diabetes is a common
precursor of atherosclerotic coronary disease manifested by angina
or myocardial infarction.22 Not surprisingly then, mentions of
atherosclerosis were also positively associated with mentions of
diseases of the heart.

Positive associations occurred between diseases of the heart and
several respiratory diseases, including chronic airways obstruction
(not elsewhere classified) and bronchitis, emphysema and asthma.
The associations between these diseases and diseases of the heart
on the death certificate may reflect exposure to tobacco smoking,
which is a  risk factor for both heart disease and chronic obstructive
respiratory diseases.

Nephritis, nephrotic syndrome and nephrosis were positively
associated with mentions of diseases of the heart.  This was
expected, in view of the common occurrence of cardiovascular
complications such as hypertension in people with renal failure.

Mentions of SIDS and of most external causes of death (drowning,
accidents caused by fire and flames, homicide, motor vehicle traffic
accidents, and suicide) showed the strongest negative associations
with diseases of the heart.  This is not surprising, given the young
average ages at death and the acute nature of SIDS and these
external causes.

Generally, the magnitudes of the odds ratios and the causes of
death that were positively and negatively associated with diseases
of the heart were similar for males and females.  An exception was
accidental falls, which was positively associated with diseases of
the heart among females but negatively associated among males.
The positive association reflects the typical comorbidity among
elderly women who are at greatest risk of sustaining an accidental
fall that leads or contributes to death.

c For this analysis, SIDS was examined separately and is shown as a separate
entry in Appendix Table A.

causes group,c and as such, according to WHO
coding rules, is not to be selected as the
underlying cause when any other condition (that
is not also an ill-defined condition) is on the death
certificate.2   Therefore, when SIDS was
designated the underlying cause of death, it was
typically the only cause.  An average of 1.02
causes were listed on death certificates with SIDS
as the underlying cause.

Malignant neoplasm of the brain and HIV/AIDS
ranked second and third, in terms of the
frequency with which they were reported alone
as underlying causes of death.  When designated
the underlying cause, malignant neoplasm of the
brain was reported alone 50% of the time, and
these death certificates averaged 1.79 causes.
HIV/AIDS was reported alone 45% of the time
and averaged 1.91 causes.

The average number of causes on death
certificates with any malignant neoplasm as the
underlying cause was usually low.  (The
exceptions were cancer of the uterus and cervix,
kidney, prostate and bladder.)  This reflects the
ultimately fatal course of many cancers.  It also
suggests a generally lower prevalence of
comorbid conditions among people dying from
cancer, compared with other causes, and
corroborates the findings of a recent multiple-
cause study in the Netherlands.7

Implications for future research
The use of single-cause mortality data bases tends
to obscure the contribution of causes that are
entered on the death certificate but are
infrequently selected as the underlying cause.
With multiple-cause data, it is possible to assess
the importance of these nonunderlying causes.
Such data represent more completely, and thus
more accurately, the complicated and sometimes
synergistic causal circumstances of death (see The
case of heart diseases).   Multiple-cause data provide
an opportunity to study the complexity of
morbid conditions that are involved in death and
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All causes 001-999

Infectious and parasitic diseases 001-139
Tuberculosis 010-018, 137
Septicaemia 038
HIV/AIDS 042-044

Malignant neoplasms 140-208
Malignant neoplasm of lip, oral cavity and pharynx 140-149
Malignant neoplasm of esophagus 150
Malignant neoplasm of stomach 151
Malignant neoplasm of small intestine, colon and rectum 152-154
Malignant neoplasm of liver and bile ducts 155
Malignant neoplasm of pancreas 157
Malignant neoplasm of trachea, bronchus and lung 162
Malignant melanoma of skin 172
Malignant neoplasm of female breast 174
Malignant neoplasm of uterus and cervix 179-182
Malignant neoplasm of ovary, other uterine adnexa 183
Malignant neoplasm of prostate 185
Malignant neoplasm of bladder 188
Malignant neoplasm of kidney 189.0-189.2
Malignant neoplasm of brain 191
Malignant neoplasm of lymphatic tissue 200-203
Leukemia 204-208

Endocrine, nutritional and metabolic diseases and
immunity disorders 240-279

Diabetes mellitus 250

Mental disorders 290-319
Senile and presenile organic psychotic conditions 290

Diseases of the nervous system and sense organs 320-389
Alzheimer�s disease 331.0
Parkinson�s disease 332

Source:  World Health Organization (reference 2)

Appendix

Table A
Causes of death selected for study

Cause of death ICD-9 code Cause of death ICD-9 code

Diseases of the circulatory system 390-459
Diseases of the heart 391, 392.0, 393-398, 402,

404, 410-416, 420-429
   Hypertensive heart disease 402, 404
   Ischaemic heart disease 410-414
Cerebrovascular disease 430-438
Atherosclerosis 440
Aortic aneurysm 441

Respiratory diseases 460-519
Pneumonia and influenza 480-487
Bronchitis, emphysema, asthma 490-493
Asthma 493
Chronic airways obstruction, not elsewhere classified 496

Diseases of the digestive system 520-579
Chronic liver disease and cirrhosis 571

Diseases of the genitourinary system 580-629
Nephritis, nephrotic syndrome and nephrosis 580-589

Congenital anomalies 740-759

Conditions originating in perinatal period 760-779

Ill-defined and unknown causes 797-799  except 798.0

Sudden infant death syndrome 798.0

External causes of injury and poisoning E800-E999
Motor vehicle accidents E810-E825, E929.0
Accidental falls E833-E835, E880-E888
Accidents caused by fire and flames E890-E899
Accidental drowning and submersion including
watercraft, water transport accidents E830, E832, E910
Suicide E950-E959
Homicide E960-E969
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Table B
Odds ratios for mention of selected causes when diseases of the heart was mentioned on death certificates,
by sex, selected jurisdictions, Canada, 1990 to 1993

             Males                                                   Females

Other cause mentioned Odds 95% confidence Odds 95% confidence
on death certificate ratio interval ratio interval

Diabetes mellitus 2.70 2.55, 2.86 2.57  2.43, 2.72
Atherosclerosis 2.26  2.11, 2.42 1.56  1.46, 1.67
Chronic airways obstruction, not elsewhere classified 1.61   1.53, 1.69 1.57  1.46, 1.68

Asthma 1.59   1.31, 1.93 1.45  1.21, 1.74
Nephritis, nephrotic syndrome and nephrosis 1.37   1.30, 1.45 1.41  1.33, 1.51
Bronchitis, emphysema, asthma 1.16   1.06, 1.26 1.23  1.10, 1.38

Tuberculosis .90         .68, 1.19 .96  .69, 1.33
Parkinson�s disease .83   .73,  .94 .84   .73,  .97
Accidental falls .80 .72,  .89 1.19  1.08, 1.32

Aortic aneurysm .79  .71,  .89 .91  .78, 1.06
Senile and presenile organic psychotic conditions .78  .70,  .88 .77   .70,  .85
Cerebrovascular disease .77  .73,  .80 .68  .65,  .71

Alzheimer�s disease .68  .61,  .75 .61  .55,  .66
Pneumonia and influenza .55  .52,  .57 .58  .55,  .60
Malignant neoplasm of prostate .47  .44,  .50 ... ...

Septicaemia .47  .42,  .52 .53  .48,  .59
Chronic liver disease and cirrhosis .44  .39,  .50 .39  .33,  .46
Malignant neoplasm of bladder .44  .38,  .51 .39  .30,  .50

Malignant neoplasm of kidney .36  .30,  .42 .30  .24,  .38
Leukemia .34  .29,  .40 .38  .32,  .45
Malignant neoplasm of lymphatic tissue .33  .29,  .37 .32  .28,  .36

Malignant neoplasm of uterus and cervix ... ... .30  .26,  .36
Malignant neoplasm of small intestine, colon, rectum .30  .28,  .34 .26  .24,  .29
Malignant neoplasm of lip, oral cavity and pharynx .29  .23,  .36 .23  .16,  .34

Malignant neoplasm of stomach .29  .25,  .33 .28  .24,  .34
Malignant neoplasm of female breast ... ... .28  .26,  .31
Malignant melanoma of skin .27  .20,  .37 .30  .20,  .44

Malignant neoplasm of esophagus .25  .21,  .31 .19  .13,  .28
Malignant neoplasm of trachea, bronchus and lung .25  .24,  .27 .21  .19,  .23
Malignant neoplasm of liver and bile ducts .24  .19,  .31 .23  .16,  .32

Malignant neoplasm of ovary, other uterine adnexa ... ... .23  .19,  .27
Malignant neoplasm of pancreas .21  .18,  .25 .21  .18,  .25
Malignant neoplasm of brain .12  .09,  .16 .17  .13,  .23

HIV/AIDS .10  .07,  .14 .17  .05,  .57
Accidents caused by fire and flames .09  .06,  .15 .05  .02,  .13
Accidental drowning and submersion .07  .04,  .10 .09  .03,  .24

Motor vehicle traffic accidents .06  .05,  .07 .06  .05,  .08
Homicide .05  .03,  .09 .03  .01,  .07
Suicide .03  .03,  .04 .03  .02,  .06
Sudden infant death syndrome .02  .01,  .05 .01  .00,  .05

Data source: Provincial and territorial registries of vital statistics
Note:  In cases when more than one code from a group of codes defining a cause of death appeared on a record (Appendix, Table A), the code was counted only once.
... Not applicable
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Abstract
Objectives
This article examines characteristics associated with the
use of bicycles and bicycle helmets by children   and
adults.

Data sources
The data on bicycle use and bicycle helmet use are from
a Health Canada-sponsored supplement to Statistics
Canada�s 1994/95 National Population Health Survey.
Mortality data are from the Canadian Vital Statistics
Data Base, maintained by Statistics Canada.

Analytical techniques
Rates of bicycle use and of bicycle helmet use by
children and adults were calculated.

Main results
The majority (58%) of parents of children aged 12 and
younger reported that their children always wear
helmets when riding a bicycle.  Low rates of helmet use
among children in lower-income households may be
attributable to the cost of helmets and to differences in
the perception of  the consequences of injuries.  Only a
minority of teenage and adult cyclists were helmet
users.  The leading reason for not wearing a helmet was
not owning one, followed by discomfort. Helmet use
tended to be higher in provinces with legislation
requiring it.

Conclusion
Although bicycle helmets have proven effective in
reducing injury and death, relatively few Canadian
cyclists wear them, and few provinces have helmet laws.
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Harsh winters and a level of  affluence that

   puts motor vehicles within the reach of  most

   people probably militate against bicycles ever

becoming the indispensable mode of  transportation in

Canada that they are in many other parts of  the world.

Nonetheless, millions of  Canadians ride bicycles for

pleasure, for commuting, and for exercise.1

But cycling is not without risk.  In 1993, more than 10,000

cyclists were injured in traffic collisions.2   Bicycle-associated

injuries can cause death or result in a disability.3  The most

serious injuries and the majority of bicycle-related deaths

result from head injuries.  Several studies have demonstrated

that such injuries can be prevented, or their severity greatly

reduced, through the use of  an approved, properly fitted

and properly worn bicycle helmet.4-7  Yet in 1994/95, about

four in ten children and the majority of  teenagers and adults

who rode bicycles did not always wear a helmet.

This article uses data from the 1994/95 National

Population Health Survey (NPHS) to examine the use of

bicycles and bicycle helmets by Canadians (see Methods and

Limitations).  It also explores attitudes toward helmet use

and the status of helmet legislation.
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Methods

Data sources
The data in this article are from the household component of the
National Population Health Survey (NPHS), conducted by Statistics
Canada from June 1994 through June 1995.   A detailed description
of the survey design, sample, and interview procedures has been
published.8,9

Data on the use of bicycles and bicycle helmets are based on a
Health Canada-sponsored supplement to the NPHS.   The sample
size of this supplement was 13,400.  The response rate for the
supplement was 90.6%.

In households with children aged 12 and younger, a parent
answered questions about the children�s use of bicycles and of bicycle
helmets.  Parents were asked : �Does � ride a bicycle (including
tricycles)?�  For each child who rode a bicycle or tricycle, parents
were asked: �When riding a bicycle how often does � wear a helmet?�
Response options were:  always, most of the time, rarely, never.  For
this article, only those who reported �always� were considered to be
helmet users.  This is consistent with a recent report that suggests
that restricting the definition of helmet use to those who always wear
a helmet may better emulate community studies in which cyclists
are actually observed on the roads.10

An additional question asked, �What is the main reason � doesn�t
wear a helmet all the time?�   Response options were: don�t have
one; aren�t effective; aren�t necessary/don�t need one; costs too much;
uncomfortable to wear helmet/helmet doesn�t fit/don�t like them; would
be laughed at/would be silly; only ride in safe areas; interferes with
riding; friends don�t wear them; inconvenient/difficult to store; any
other reason.  Interviewers were instructed to record only the first-
mentioned response.

 Respondents aged 12 and older were asked if they had cycled in
the past three months as a leisure time activity.  In addition, they
were asked, �In a typical week [in the last three months], how much
time did you usually spend bicycling to work or to school or while
doing errands.�  Response options ranged from none to more than
20 hours.  Respondents who had cycled in the last three months
during leisure or non-leisure time were defined as cyclists.  They
were asked:  �When riding a bicycle how often did you wear a helmet?�
Those who did not wear a helmet all the time were asked the main
reason for not doing so.  Response options were:  don�t have one;
aren�t effective; aren�t necessary/don�t need one; costs too much;
uncomfortable to wear helmet/helmet doesn�t fit/don�t like them; would
be laughed at/would be silly; only ride in safe areas; interferes with
riding; friends don�t wear them; inconvenient/difficult to store; any
other reason.  Interviewers recorded only the first-stated response.

Parents of children aged 12 and younger were asked their
perception of the relative importance of five causes of death in
childhood: �I am going to read five health problems which can cause

death in young children after the first birthday.  Please tell me which
one you think is the leading cause of death.�  Response options
were:  cancer, injuries, cystic fibrosis, meningitis, heart disease.

Data on deaths from bicycle-related accidents are from the
Canadian Vital Statistics Data Base, managed by the Health
Statistics Division of Statistics Canada.  For each external cause of
death associated with bicycle use,a the nature of the injury that led
to death is recorded and coded according to the Ninth Revision of
the International Classification of Diseases (ICD-9).11  The ICD-9
codes examined for this article were:

E810-E819 - motor vehicle traffic accidents (with .6 appended
 to identify injured person as a pedal cyclist)

E820-E825 - motor vehicle non-traffic accidents (with .6 appended)
E826 - pedal cycle accident

Analytical techniques
Age-specific rates of use of bicycles and helmets were analyzed to
determine if there were differences by sex, region, and level of
income.

 All estimates were weighted to represent the Canadian population
at the date of the survey.  The total 1994/95 population of Canada
aged 12 and older was used as the reference population for direct
standardization of rates.

Estimates of helmet use by children aged 12 and younger are
based on information provided by a parent.   If more than one child
lived in the household, the parent  reported on each child separately.
The analysis in this article concerns only one child in each household.
Sampling weights apply to the parent rather than to the child.
Consequently, the weighted estimates do not equal the population
of children.

As well as being among the children for whom parents responded,
12-year-olds could also have been selected as respondents in the
complete survey, so they are included in the analysis of the adult
population (aged 12 and older).

Households were grouped into five categories based on the
number of members and their combined annual income:  lowest,
lower-middle, middle, upper-middle and highest.  In cases where
the count for a lower-middle or middle income category would lead
to imprecise estimates, the household income categories were
combined into four levels:  lowest, lower-middle/middle, upper-middle
and highest.

a According to ICD-9, a pedal cycle is any road transport vehicle operated
solely by pedals and includes bicycle, pedal cycle, or tricycle. A pedal cyclist
is defined as any person riding on a pedal cycle or in a side car attached to
such a vehicle.11
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rate may reflect laws mandating the use of  helmets
in that province.  British Columbia has helmet
legislation, but it was enacted in 1996, after the
NPHS was conducted (see Bicycle helmet legislation).
However, the impending legislation in British
Columbia may have reflected public sentiment and
practice.

Helmet use was relatively low in rural areas.
Whereas 59% of  parents in urban communities
reported that their child always wore a helmet, the
figure was 34% in rural areas.

Differences in helmet use by household income
were also striking.  Of  children in the highest income
households, 69% wore helmets, compared with 50%
or less in the two lowest income groups.  One reason
for these low rates may be differences in the
perception of   the danger of  injuries during
childhood.  Although injuries are the leading cause
of  death among children, only 42% of  parents in
the lowest household income group knew this,
compared with 62% in the middle and 82% in the
highest income groups (Chart 1).

Most kids ride bikes/wear helmets
Most children ride bicycles or tricycles.  In 1994/95,
62% of  parents with a child aged 12 and younger
reported that their child rode a bicycle or tricycle.
The percentage ranged from 59% in Quebec to 66%
in British Columbia (Table 1).  Rural or urban
residence had little relationship to bicycle or tricycle
use, but differences by household income were
notable.

Children�s use of  bicycle helmets differed
depending on where they lived.  Nationally, 58% of
parents reported that their child who rode a bicycle
or tricycle always wore a helmet, but the figure varied
from 44% in the Prairies to 65% in Ontario and
British Columbia.  To some extent, Ontario�s high

Table 1
Bicycle use and helmet use, children aged 12 and
younger, by region, rural/urban residence, and
household income, Canada, 1994/95

Parents Parents
whose whose

Parents of child Bicycle/ child
child used tricycle always Helmet

aged 12 and bicycle/ use wore use
younger� tricycle rate helmet rate

% of
bicycle/
tricycle

�000 �000 % �000 users

Total 5,883 3,619 62 2,084 58

Region�

Atlantic 463 288 62 168 58
Quebec 1,441 844 59 428 51
Ontario 2,267 1,405 62 912 65
Prairies 990 607 61 268 44
British Columbia 723 474 66 309 65

Rural/Urban§

Rural 799 518 65 177 34
Urban 2,793 1,684 60 990 59

Household income��

Lowest 235 119 51 60 50
Lower-middle 819 470 57 204 43
Middle 1,799 1,119 62 602 54
Upper-middle 2,036 1,242 61 786 63
Highest 801 534 67 368 69

Data source: National Population Health Survey, 1994/95
Note: Based on the first-mentioned child only.
�  Based on information provided by parents of children aged 12 and  younger;
does not reflect the population aged 12 and younger.
� Because of rounding, detail may not sum to total.
§ Rural/urban does not sum to total because of a category added to ensure
confidentiality.
��  Income does not sum to total because of not stated category which is not
shown.

Currently, helmet legislation affects only a small proportion of
Canadian cyclists, and the focus has tended to be on children.
Manitoba�s legislation, for instance, applies to children under age 6
riding in bicycle carriers.  Ontario introduced legislation making bicycle
helmet use mandatory for cyclists younger than age 18.  However,
British Columbia�s legislation covers cyclists of all ages.  In 1996,
Nova Scotia gave first reading to a bill that would make bicycle helmet
use mandatory. Although most provinces lack legislation, individual
municipalities may have laws requiring helmet use.
Provincial bicycle helmet legislation, Canada, 1996

Newfoundland No provincial legislation
Prince Edward Island No provincial legislation
Nova Scotia First reading passed; all ages
New Brunswick No provincial legislation
Quebec No provincial legislation
Ontario Law  introduced October 1995; persons

younger than 18
Manitoba Children younger than 6 in rear bicycle

carriers
Saskatchewan No provincial legislation
Alberta No provincial  legislation
British Columbia Law introduced September 1996; all ages

Bicycle helmet legislation
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Chart 1
Percentage of parents reporting injury as leading
cause of death of children, by household income,
Canada, 1994/95

Data source: National Population Health Survey, 1994/95

Chart 2
Percentage of parents reporting their cyclist child
did not wear bicycle helmet because he/she did not
have one, by household income, Canada, 1994/95
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Data source: National Population Health Survey, 1994/95
Note: Based on first-mentioned child only.

The leading reason why children did not wear a
helmet was not owning one (30%).  The second
most cited reason (18%) was that the children only
rode in safe areas, followed by helmets being
uncomfortable (15%).

 Because only the first-mentioned reason for non-
use was recorded, the percentage of  children who
did not wear helmets because of  the cost may be
underestimated.  Parents in the lowest income
households were far more likely than those in the
highest income households to report that their
children did not wear a helmet because they did not
own one (Chart 2).  Since these parents were also
less likely to perceive injuries as the leading cause
of  death among children, they may have been less
likely to consider a bicycle helmet a necessary
purchase.

Table 2
Bicycle use and helmet use, population aged 12 and
older, by sex and age group, Canada, 1994/95

Bicycle Helmet
Bicycle use Helmet use

Population  users� rate users� rate

% of % of
popu- bicycle

�000 �000 lation �000 users

Both sexes 23,949 6,856 29 1,304 19

12-14 1,312 820 62 133 16
15-19 2,088 1,029 49 85 8
20-44 11,331 3,651 32 874 24
45 and over 9,217 1,357 15 212 16

Males 11,780 3,938 33 764 19

12-14 686 508 74 105 21
15-19 1,082 637 59 42 7
20-44 5,644 1,967 35 467 24
45 and over 4,368 826 19 150 18

Females 12,168 2,919 24 539 18

12-14 626 312 50 28 9
15-19 1,006 391 39 43 11
25-44 5,687 1,684 30 407 24
45 and over 4,849 531 11 62 12

Data source: National Population Health Survey, 1994/95
Note: Because of rounding, detail may not sum to totals.
�  Based on respondents who cycled in past three months
�  Bicycle users who always wear a helmet
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Table 3
Percentage distribution of main reason for not
wearing helmet, cyclists aged 12 and older,� by age
and sex, Canada, 1994/95

Age group

 Main reason
�

12-14 15-19 20-44 45+ Total

Both sexes (�000) 682 944 2,774 1,140 5,540
%

Don�t have one 32 44 52 48 47
Uncomfortable 22 14 14 10 14
Unnecessary - - 12 8 10 9
Ridicule 14 8 2 - - 4
Other 24 23 24 30 25

Males (�000) 398 596 1,497 672 3,162
%

Don�t have one 32 38 47 48 44
Uncomfortable - - 15 16 - - 15
Unnecessary - - 16 9 10 11
Ridicule - - - - - - - - 4
Other 26 23 25 30 26

Females (�000) 284 348 1,278 468 2,378
%

Don�t have one 32 54 58 49 52
Uncomfortable - -  - - 12 - - 13
Unnecessary - - - - 7 - - 7
Ridicule - - - - - - - - 5
Other - - 21 21 29 23

Data source: National Population Health Survey, 1994/95
Notes: Because of rounding, column percentages may not sum to 100%.
Excludes reason not stated.
� Based on respondents who cycled in past three months.
� Interviewers recorded only one reason.
- -  Amount too small to be expressed

Teenagers shun helmets
In 1994/95, 1.85 million teenagers (aged 12-19)
were bicycle riders (Table 2).  Cycling declined from
62% at ages 12-14 to 49% at ages 15-19, perhaps
reflecting the transition from two wheels to four.
Teenage boys were more likely than girls to be
cyclists.

Rates of  helmet use among teenagers were much
lower than among children, and fell sharply among
older teenagers.  At ages 12-14, 16% of  cyclists
always wore a helmet, but by ages 15-19, the
percentage was just 8%.  Overall, the rate of  helmet
use by teenage boys was somewhat higher than that
for girls.

Teenagers� reasons for not wearing helmets also
differed by sex (Chart 3).  The leading reason was
lack of  a helmet, but this was more common among
girls than boys (44% versus 36%) and increased with
age (Table 3).  Discomfort ranked next for both
sexes.  Girls were more likely than boys to cite fear

Don’t have one

Uncomfortable

Ridicule

Unnecessary

Other

0 10 20 30 40 50

 Males

 Females

%

--
--

Chart 3
Percentage distribution of teenage cyclists�� main
reason� for not wearing helmet, by sex, Canada,
1994/95

Data source: National Population Health Survey, 1994/95
� Aged 12-19 who cycled in past three months
� Interviewers recorded only one reason.
-- Amount too small to be expressed

of  ridicule.   Significantly, the fear of  ridicule was a
more important deterrent for 12-14-year-olds than
for any other age group.

Adult cycling
Bicycle use was less common at older ages than
among children and teenagers.  Just 32% of  20-44-
year-olds  were bicycle riders;  at age 45 and over,
the rate was 15%.  Men in both age groups had
higher rates of  bicycle use than did women.

Cyclists aged 20-44 were somewhat more likely
than teenagers to wear helmets:  24% always wore
one.  By age 45 and older, helmet use declined,
particularly among women.

Similar to younger age groups, adults� chief  reason
for not wearing a helmet was not owning one
(Table 3).
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Regional and socioeconomic variations
Bicycle helmet use by the population aged 12 and
older varied across regions.  Usage rates were highest
in Ontario and British Columbia, again possibly
reflecting provincial legislation or impending
legislation; the lowest rates were in the Prairies and
Quebec (Table 4).

Table 4
Bicycle  use and helmet use, population aged 12
and older,  by   selected   characteristics,   Canada,
1994/95

 Bicycle  Helmet
Bicycle use Helmet use

Population users� rate users� rate

% of % of
popu- bicycle

�000 �000 lation �000 users

Total 23,949 6,856 29 1,304 18

Sex§

Male 11,780 3,938 33 764 18
Female 12,168 2,919 24 539 17

Region§

Atlantic 1,983 383 19 64 17
Quebec 6,030 1,899 32 271 13
Ontario 9,050 2,443 27 538 20
Prairies 3,849 1,168 30 155 12
British Columbia 3,037 964 32 275 27

Rural/Urban��

Rural 3,058 741 24 78 10
Urban 11,740 3,655 31 685 18

Household income��

Lowest 1,288 293 24 29 6
Lower-middle 2,768 606 22 94 16
Middle 6,901 1,788 26 239 12
Upper-middle 8,278 2,651 32 531 19
Highest 3,651 1,235 34 378 28

Education��

Less than high school 7,863 2,315 24 269 9
High school
completion 3,570 941 24 117 11
Some postsecondary 5,550 1,532 25 332 18
Certificate/Diploma 3,787 995 26 184 14
University degree 3,145 1,064 37 402 29

Data source: National Population Health Survey,1994/95
Note: Rates of bicycle use and helmet use are age-adjusted to the 1994/95
population.
� Based on respondents who cycled in past three months
� Cyclists who always wear a helmet
§ Because of rounding, detail may not sum to totals.
�� Rural/urban does not sum to total because of a category added to ensure
confidentiality.
�� Does not sum to total because of not stated category which is not shown.

As is the case for children, adults� bicycle helmet
use was lower in rural than in urban areas.  While
18% of  urban cyclists always wore a helmet, the
rate for rural residents was 10%.

And among adults, too, helmet use was associated
with high income.  The helmet use rate was 28%
for cyclists in the highest income households,
compared with 6% for those in households with
the lowest incomes.

The pattern was similar for education, with helmet
use ranging from 29% for cyclists with a university
degree to 9% for those who had not graduated from
high school.

In provinces that had legislation or pending
legislation, the percentage of  cyclists who did not
always wear a helmet because they did not have one
was comparatively low (Table 5).  This suggests that
legislation may be a factor in the acquisition of
helmets.

Implications
Cycling accidents are responsible for a substantial
number of  injuries, particularly head injuries.  A
recent study in Kingston, Ontario, using data from
the Canadian Hospitals Injury Reporting and
Prevention Program, found that about 8% of
injuries to those under age 20 were attributable to

Table 5
Percentage distribution of main reason for not
wearing helmet, cyclists� aged 12 and older, by
region, Canada, 1994/95

Region

British
 Main reason

�
Atlantic Quebec Ontario Prairies Columbia

Cyclists who
did not wear
helmet  (�000) 318 1,627 1,897 1,012 686

%
Don�t have one 55 48 45 51 44
Uncomfortable 9 17 14 11 12
Unnecessary 9 12 8 6 - -
Ridicule 6 - - 6 3 - -
Only ride in safe areas - - 8 6 6 - -
Other 18 11 21 22 24

Data source: National Population Health Survey,1994/95
Notes: Because of rounding, column percentages may not sum to 100%.
Excludes reason not stated.
� Based on respondents who cycled in past three months.
�  Interviewers recorded only one reason.
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was from 3% to 12%.23  In the Montérégie
administrative region of  Quebec, helmet use by the
school population went from just over 1% in 1988
to 33% in 1993.24  In each of  these urban areas, a
community campaign may have been partly
responsible for the changes.

Reasons reported to the NPHS for not wearing
bicycle helmets suggest a number of  strategies that
might be pursued to encourage compliance.
Concerns about discomfort and the fear of  ridicule
suggest that the design of  helmets may be a factor
in their use.  Fear of  ridicule was most pronounced
at ages 12-14.  However, if  helmets are perceived as
normal, stylish or a status symbol, peer pressure can
support use.25  Ideally, programs directed at
encouraging helmet use would  address issues of
style, comfort, and social acceptability.26,27

However, at all ages, the leading reason for not
wearing a helmet was not owning one.  This indicates
that the cost of  helmets may be a barrier to use.
The substantial share of  children in low income
households who did not have a helmet (52%) is
consistent with earlier research, which showed that
persons with lower levels of  income were less likely
to have protective devices, such as smoke detectors,
seat belts, fire extinguishers, and bicycle helmets.28,29

Because a sizeable proportion of  cyclists,
particularly males aged 15-19, considered helmets
to be unnecessary, ongoing public education is an
essential component of  injury prevention.
Educational strategies to increase helmet use may
include the involvement of  influential groups, such
as pediatricians or family physicians, as well as
incentives to reduce the cost of  helmets.  The media
have figured in the most successful of  these
efforts.30-33

However, current research suggests that education
alone is not sufficient to reach and maintain high
levels of  helmet use and that legislation is needed.34,35

Moreover, some evidence indicates that legislation
may be more cost-effective than community- or
school-based intervention programs.36   According
to the 1994/95 NPHS, provinces with legislation
tend to have higher percentages of  both helmet
owners and users.

Cycling deaths

Between 1980 and 1994, there were 1,665 bicycle-associated
deaths in Canada, 57% of which involved persons younger than
20.  Bicycle-associated injuries accounted for 4% of all injury
deaths among children younger than 10, 10% among children aged
10-14, and 2% among 15-19-year-olds.  Almost two-thirds of the
bicycle fatalities involved head injuries.  Half of the deaths (50%)
occurred in the months of June, July, and August. In both the child
and adult populations, the largest proportion of bicycle-related
fatalities occurred among males (80% and 81%, respectively).

cycling, and in a retrospective study of  880 children
with head injuries, 12% involved bicycles.12,13   As
well, previous research suggests that almost nine out
of ten cyclists fatally injured in bicycle accidents had
sustained injuries to the neck and head14 (see Cycling
deaths).

The use of  helmets has been shown to reduce
the risk of  serious head injury by up to 85%, and
the risk of  serious brain injury by nearly 90%.4-7  Yet
just 4% of  persons involved in fatal bicycle-related
accidents in Ontario between 1986 and 1991 had
been wearing a helmet.15 Although it has been argued
that when a car is involved, bicycle helmets offer
less protection, mounting evidence suggests that this
protection applies regardless of  the involvement of
a motor vehicle.4,16-20  Time-series analyses of
hospital-based surveillance data also support the
potential benefit of  helmets with, in some cases, a
reduction of  up to 50% in head injuries.21

But  despite  the  known  benefits, 1994/95 NPHS
data shows that children were the only age group
with a majority of  regular helmet-users, and 42%
of  them did not always wear a helmet when they
rode bicycles or tricycles.  Teenagers were the most
resistant to helmet use.  Adults� helmet use rates
were somewhat higher, but only a minority of
cyclists aged 20 and older always wore one.

Even so, although national long-term estimates
are not available, bicycle helmet use in some
Canadian metropolitan areas has increased
substantially within a relatively short time.  Between
1988 and 1991, the prevalence of  helmet use among
youth in Ottawa rose from about 2% to 21%.22  The
increase among children in metropolitan Toronto
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perspective, although young people may be targeted
because of  their greater use of  bicycles, bicycle-
associated injuries create a health burden regardless
of  age.
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During the last 20 years, there has been a

 growing tendency for mothers to have their

 first child later in life.  As a result, the

proportion of  Canadian women giving birth for the first

time at age 35 or older has risen, a pattern that has also

occurred in other industrialized nations.1-5

Pregnancy at older ages has been associated with an

increased risk of  various maternal complications, cesarean

section, preterm birth, and low birth weight.2,3,6  Other

studies, however, have not found significant associations.7,8

Using data from the British Columbia birth registry for

1987 to 1994, this article investigates whether, compared

with younger pregnant women, those aged 30-34 and 35

and older experienced a higher risk of  adverse pregnancy

outcomes and maternal complications, and whether their

infants faced an increased risk of perinatal complications

and of  congenital anomalies.

Abstract
Objectives
This article investigates whether, compared with
younger women, those aged 30-34 and 35 and older
experienced a higher risk of adverse pregnancy
outcomes and maternal complications, and whether
their infants faced an increased risk of perinatal
complications and congenital anomalies.

Data source
The analysis is based on data from the British Columbia
birth registry for all  342,219 liveborn and stillborn births
to women aged 20 and older between 1987 and 1994.

Analytical techniques
Crude odds ratios comparing mothers� age groups were
calculated for selected maternal and infant
complications and congenital anomalies, by parity.
Multiple logistic regression was used to obtain odds
ratios for pregnancy outcomes.

Main results
For both parity groups, the odds of having a cesarean
delivery increased with maternal age.  An elevated risk
of having a low birth weight infant or preterm birth was
also found for older primiparous women. There was a
higher risk of chromosonal anomalies for infants of
older mothers.  The risk of some maternal
complications increased with age, yet for most perinatal
complications there was no clear age effect.
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Methods

Data source
This analysis uses birth data from 1987 to 1994 obtained from the
British Columbia Birth Registry at the British Columbia Vital Statistics
Agency, Ministry of Health and Ministry Responsible for Seniors.
The primary source of these data�the Physician�s Notice of Birth�
is submitted to the Agency within 48 hours after a live birth or stillbirth.
A total of 342,219 live births and stillbirths were considered: 140,824
to primiparous women and 201,395 to multiparous women.

Analytical techniques
Rates and crude odds ratios together with 95% Cornfield confidence
intervals9 were calculated to compare maternal age groups for
categories of maternal and infant complications and congenital
anomalies by maternal age and parity (Appendix, Tables A to D).
The maternal and infant complications were selected on the basis
of their  potential impact on the health of mothers and/or their infants.

The impact of age on adverse pregnancy outcomes was assessed
using multiple logistic regression.  The fitted model for each adverse
pregnancy outcome included as predictor variables categories of
maternal and infant complications and congenital anomalies.
Residual diagnostic plots and goodness-of-fit tests showed no
evidence of problems with fit.

Throughout this article, women aged 20-29 form the reference
group; that is, odds were calculated for primiparous women and
multiparous women aged 30-34 and 35 and older relative to women
of the same parity aged 20-29.

Limitations
The findings were derived from counts of liveborn or stillborn infants,
where each infant was classified as one birth.  Because counts of
infants and not mothers were used, a woman was counted more
than once if she had a multiple birth.  For example, in counting
cesarean sections, a mother who had twins was counted twice.  The
numbers of women with low birth weight, preterm or stillborn babies
were similarly overestimated.  Odds ratios and confidence intervals
were affected by this multiple counting as well as by the lack of
independence of the results for multiple infants of one mother.  Since
multiple births tend to occur more often as maternal age increases,10

the negative implications of advanced maternal age may be
somewhat overstated.

To investigate whether any overestimates were significant enough
to affect the conclusions, the data were disaggregated into multiple
and single births.  From 1987 to 1994 there were 7,370 multiple
births:  2,936 to primiparous women and 4,434 to multiparous
women.  Counts, crude odds ratios and their confidence intervals
were recalculated using estimated counts of mothers. The results
showed only small differences that did not affect the conclusions.
Crude odds ratios and odds ratios from multiple regression were
also recalculated using single births only. (For single births, counting
babies is equivalent to counting mothers.)   Again, this yielded only
small differences that did not affect the conclusions presented here.

Pregnancy and birth are influenced by social and economic factors,
maternal health and lifestyle, as well as by biological factors.
However, this study does not adjust for factors such as the effects
of smoking, maternal nutrition, maternal body mass, gestational
weight gain during pregnancy or socioeconomic status.

More births to older mothers
In 1994, the majority (51%) of  live births in British
Columbia were to mothers in their twenties.
Nonetheless, 13% of  all live births that year were
to mothers aged 35 and older, up from 9% in 1987
(Chart 1).  And of  the 6,289  infants born to older
mothers in 1994, 1,774 were first births, more than
double the number in 1987 (Table 1).

In part, the number of  infants born to women
aged 35 and older rose because the number of
women in this age group increased.  However, when
expressed as a rate, the trend toward later maternal
age persists.  Between 1987 and 1994, the live birth

rate rose from 4.9 to 6.7 per 1,000 British Columbian
women aged 35 and older.

Adverse pregnancy outcomes
To calculate the risk of  an adverse pregnancy
outcome, odds ratios comparing age groups were
calculated separately by parity, that is, by whether
the mother had given birth before (see Methods).
Parity distinguishes primiparous women (first-time
mothers) from multiparous women (mothers of
second or subsequent infants).

With the exception of  stillbirth, the risk of  an
adverse pregnancy outcome increased with age for
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Chart 1
Percentage distribution of maternal age groups for
live births, British Columbia, 1987 and 1994
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Source: MacNab YC (reference 11)
Note: Derived from counts of liveborn infants.

Table 1
Live births to women aged 35 and older, British Columbia, 1987 to 1994

Female population
Total live births to women aged 35+ First live births to women aged 35+ in B.C. aged 35+

%� Annual %§ Annual
rateI rateI

1987 - 1994 39,396 11.0 5.9 10,227 2.9 1.5 6,672,684

1987 3,638 8.7 4.9 883 2.1 1.2 735,751
1988 4,119 9.6 5.4 989 2.3 1.3 760,103
1989 4,309 9.9 5.5 1,087 2.5 1.4 787,553

1990 4,832 10.7 5.9 1,213 2.7 1.5 817,000
1991 4,983 11.0 5.9 1,279 2.8 1.5 845,255
1992 5,347 11.7 6.1 1,381 3.0 1.6 875,639

1993 5,879 12.8 6.5 1,621 3.5 1.8 908,343
1994 6,289 13.4 6.7 1,774 3.8 1.9 943,040

Source: MacNab YC (reference 11)
� Live births to women aged 35 and older as a percentage of live births to women of all ages
� Births per 1,000 women aged 35 and older in British Columbia
§ First live births to women aged 35 and older as a percentage of first live births to women of all ages

Table 2
Odds ratios for adverse pregnancy outcomes, by
parity and maternal age, British Columbia, 1987 to
1994

Maternal age

30 - 34 35 and older

95% 95%
 Pregnancy Odds confidence Odds confidence
 outcomes ratio interval ratio interval

Cesarean section
  Primiparous 1.32* 1.27, 1.36 1.83* 1.74, 1.93
  Multiparous 1.17* 1.13, 1.20 1.39* 1.34, 1.44

Low birth weight�

  Primiparous 1.08* 1.02, 1.14 1.29* 1.19, 1.40
  Multiparous .93* .89,   .98 1.06 .99, 1.13

PretermI

  Primiparous 1.16* 1.11, 1.22 1.35* 1.26, 1.46
  Multiparous .89* .85,   .93 1.11* 1.05, 1.18

Stillbirth
  Primiparous .96 .83, 1.12 1.03 .84, 1.27
  Multiparous .93 .81, 1.07 1.19* 1.01, 1.40

Data source: British Columbia Birth Registry, B.C. Vital Statistics Agency
Note: The odds ratios were derived from counts of live born or stillborn infants.
Separate multiple logistic regressions for each parity group and each pregnancy
outcome were computed. Other independent variables in the regression, not
shown in the table, include selected maternal and perinatal complications and
congenital anomalies. Maternal age group 20-29 was used as the reference
group.
� Less than 2,500 g
� Gestation less than 37 weeks
* p ≤ 0.05
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first-time mothers (Table 2).  For example,
primiparous women aged 30-34 faced significantly
higher odds of cesarean section (odds ratio 1.32)
and of  preterm birth (odds ratio 1.16) than
primiparous women aged 20-29.  They also had a
slightly elevated risk of  delivering a low birth weight
infant (odds ratio 1.08).  Their counterparts aged
35 and older had even higher risks of  cesarean
delivery (odds ratio 1.83), preterm birth (odds ratio
1.35), and low birth weight infant (odds ratio 1.29).

For women who had given birth before, only the
risk of  cesarean section clearly rose with age.
Multiparous women aged 30-34 had significantly
higher odds of cesarean section (odds ratio 1.17)
than did those aged 20-29.  Multiparous women aged
35 and older faced an even higher risk (odds ratio
1.39).

For stillbirth, the pattern was not as evident. The
odds of  stillbirth among multiparous women aged
30-34 were not significantly different from those
for their counterparts aged 20-29.   But the odds
were slightly elevated for multiparous women aged
35 and older (odds ratio 1.19).  Another study based
on neonatal data aggregated from 1961 to 1993
noted a relationship between advanced maternal age
and fetal death.12  For low birth weight and preterm
birth, an age effect was not found among
multiparous women.

Maternal complications
Overall, delayed childbearing entailed a heightened
risk of  maternal complications (Table 3).  First-time
mothers aged 30-34 faced increased odds for eight
maternal complications compared with those aged
20-29:  antepartum hemorrhage; diabetes mellitus
and gestational diabetes; multiple gestation;
malposition and malpresentation of  fetus,
disproportion and obstructed labour; abnormality
of  reproductive organs; fetal abnormality affecting
mother; abnormality of  forces of  labour and
prolonged labour; and obstetrical trauma (see
Definitions).  Among those aged 35 and older, the
odds for seven of  these eight complications were
higher still, with the exception of  obstetrical trauma.
In addition, their odds of  hypertension/eclampsia
were also significantly high.

Abnormality of the reproductive organs (654.0-654.9):  The
most common condition in this category is uterine scar, resulting
from a previous cesarean section.  Also included are maternal
congenital abnormalities, such as bicornis uterus and functional
abnormalities, such as incompetent cervix.

Fetal abnormality affecting mother (655.0-656.9):  These
conditions describe circumstances where there is a prenatally
known or suspected fetal malformation, disease, damage or
other problem that affects the maternal management of the
pregnancy.  The most frequent condition noted in this group is
monitored fetal distress (656.3).  Also included are blood group
abnormalities leading to antibody problems and fetal
hydrocephalus.  These conditions are generally identified and
coded as prenatal conditions.  Maternal codes are applied only
if the physician has indicated that pre-knowledge exists and
has affected the management of the mother.  For example, not
every case involving fetal distress is included in this category.

Abnormality of forces of labour and prolonged labour
(661.0-662.3):   This category refers to prolonged or precipitate
labour that is not otherwise qualified or is noted as due to specific
abnormal uterine activity such as inertia or hypertonia.  The
most frequent conditions in this group describe prolonged labour
(usually second stage) and secondary uterine inertia (usually
described as failure to progress not resulting in cesarean
section).

A similar age effect was evident for women who
had given birth before, though their odds were for
the most part relatively lower.  Multiparous women
aged 30-34 faced an increased risk for six of  the
eleven selected maternal complications:  antepartum
hemorrhage; hypertension/eclampsia; diabetes
mellitus and gestational diabetes; malposition and
malpresentation of  the fetus, disproportion and
obstructed labour; abnormality of  the reproductive
organs; and abnormality of  forces of  labour and
prolonged labour.  For these six complications, the
odds were higher for multiparous women aged 35
and older.  Elevated odds for a seventh maternal
complication (fetal abnormality affecting mother)
were also found in the older age group.

Conversely, the odds for postpartum hemorrhage
were lower among older mothers.  For multiparous

Definitions
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Table 3
Crude odds ratios for births with maternal complications, by parity and maternal age, British Columbia, 1987
to 1994

Maternal age

30 - 34 35 and older

 95%  95%
Odds confidence Odds confidence

 Maternal complication (ICD-9 codes) ratio interval ratio interval

Antepartum hemorrhage (640.0- 641.9)
  Primiparous 1.38* 1.23, 1.54 2.16* 1.86, 2.51
  Multiparous 1.12* 1.02, 1.22 1.39* 1.24, 1.54

Hypertension/eclampsia (642.0 - 642.9)
  Primiparous 1.07 1.00, 1.15 1.39* 1.25, 1.53
  Multiparous 1.24* 1.13, 1.36 1.87* 1.69, 2.08

Diabetes mellitus and gestational diabetes (648.0, 648.8)
  Primiparous 1.80* 1.65, 1.95 2.66* 2.39, 2.97
  Multiparous 1.80* 1.67, 1.94 2.89* 2.66, 3.13

Multiple gestation (651.0 - 651.9)
  Primiparous 1.46* 1.34, 1.58 1.73* 1.53, 1.95
  Multiparous 1.03 .96, 1.10 .91 .83, 1.00

Malposition and malpresentation of fetus, disproportion and
obstructed labour (652.0 - 653.9, 660.0 - 660.9)
  Primiparous 1.32* 1.27, 1.37 1.46* 1.39, 1.54
  Multiparous 1.18* 1.13, 1.23 1.32* 1.25, 1.40

Abnormality of reproductive organs (654.0 - 654.9)
  Primiparous 2.38* 2.07, 2.74 4.12* 3.48, 4.88
  Multiparous 1.14* 1.09, 1.18 1.26* 1.20, 1.32

Fetal abnormality affecting mother (655.0 - 656.9)
  Primiparous 1.24* 1.18, 1.30 1.54* 1.43, 1.65
  Multiparous 1.05 1.00, 1.11 1.28* 1.20, 1.37

Abnormality of forces of  labour and prolonged labour
(661.0 - 662.3)
  Primiparous 1.29* 1.22, 1.35 1.44* 1.33, 1.56
  Multiparous 1.16* 1.07, 1.26 1.32* 1.20, 1.46

Complications of umbilical cord (663.0 - 663.9)
  Primiparous .95 .84, 1.07 .94 .77, 1.14
  Multiparous 1.04 .95, 1.15 1.10 .97, 1.25

Obstetrical trauma (664.0 - 665.9)
  Primiparous 1.19* 1.03, 1.37 .91 .71, 1.17
  Multiparous 1.10 .96, 1.27 1.09 .90, 1.32

Postpartum hemorrhage (666.0 - 666.3)
  Primiparous .96 .85, 1.09 .87 .70, 1.08
  Multiparous           .76* .68,   .84 .67* .57,   .78

Data source: British Columbia Birth Registry, B.C. Statistics Agency
Note: The odds ratios were derived from counts of live born or stillborn infants. Maternal age group 20-29 was used as the reference group.
* p ≤ 0.05

women, the odds of  this complication decreased
with age.

The higher odds for maternal complications,
particularly gestational diabetes, eclampsia and
abnormal forces of  labour, may reflect functional
metabolic, endocrine and hormonal (especially
ovarian) changes in older women.

In addition to an age effect, the higher crude odds
ratios among older mothers reflect interrelationships
among maternal complications.  For example,
mothers with diabetes tend to have heavier infants.
This may contribute to fetopelvic disproportion and
lead to obstructed or prolonged labour.

An age effect was not observed for every maternal
complication considered.  For example,
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Table 4
Crude odds ratios for births with perinatal
complications, by parity and maternal age, British
Columbia, 1987 to 1994

Maternal age

30 - 34 35 and older

 Perinatal 95% 95%
 complications Odds confidence Odds confidence
 (ICD-9 codes) ratio interval ratio interval

Fetal growth retardation,
SGA, fetal malnutrition�

(764.0 - 764.9)
  Primiparous 1.04 .95, 1.14 1.36* 1.19, 1.54
  Multiparous .87* .80,  .95 1.00 .90, 1.12

Birth trauma
(767.0 - 767.9)
  Primiparous 1.13 .91, 1.41 1.05 .73, 1.51
  Multiparous .84 .66, 1.09 .94 .68, 1.31

Intrauterine hypoxia
and birth asphyxia
(768.0 - 768.9)
  Primiparous 1.03 .99, 1.06 1.09* 1.04, 1.15
  Multiparous 1.02 .99, 1.05 1.08* 1.04, 1.12

Respiratory conditions
of fetus and newborn
(769, 770.0 - 770.9)
  Primiparous .85 .71, 1.02 .86 .64, 1.16
  Multiparous .84* .72,   .99 .74* .58,   .94

Isoimmunization disorders
and perinatal jaundice
(773.0 - 774.7)
  Primiparous .68 .31, 1.46 1.86 .81, 4.14
  Multiparous .82 .55, 1.20 .88 .52, 1.48

Data source: British Columbia Birth Registry, B.C. Vital Statistics Agency
Note: The odds ratios were derived from counts of live born and stillborn infants.
Maternal age group 20-29 was used as the reference group.
� Small for gestational age (SGA) code(s) applied to infants with inappropriate
weight for their gestation based on Lubchenko growth chart (reference 13),
and/or manifestation of malnutrition.
* p ≤ 0.05

(SGA), fetal malnutrition (primiparous only), and
intrauterine hypoxia and birth asphyxia (both parity
groups) (Table 4).  Like maternal complications,
perinatal complications are interrelated.  For
example, delayed fetal growth is  generally due to a
process of  intrauterine deprivation and is
consequently associated with birth asphyxia.

 There are two types of  fetal growth retardation,
both resulting in small organs of  subnormal weight.
From the data used in this analysis, the type could
not be identified.  However, Type II SGA infants
(who develop from embryonic cells that are normal
in number but smaller in size) are identified with
maternal preeclampsia (that is, pregnancy-induced
hypertension).  And pregnant women aged 35 and
older have a high risk of  preeclampsia, suggesting a
preponderance of  Type II SGA.

Because preeclampsia is reversible with optimum
maternal nutrition,14 ensuring a good diet among
pregnant women, as well as the early detection and
control of  preeclampsia, could reduce the number
of  SGA infants.  However, any benefits from
optimizing nutrition can only be assumed since data
on related factors, such as smoking, weight gain
during pregnancy or type of  fetal growth retardation,
were unavailable.

By contrast, the odds of  respiratory conditions
of  fetus and newborn among births to older
multiparous women were significantly lower than
for births to women aged 20-29.

Congenital anomalies
The risk of  chromosomal anomalies�Down
syndrome, for the most part�was elevated among
older mothers (Table 5).  For example, the odds of
having an infant with a chromosomal defect for
multiparous women aged 35 and older were more
than four times those for mothers in the youngest
age group.  Among first-time mothers aged 35 and
older, the odds were also significantly high (odds
ratio 3.07).

Despite the elevated risk, the incidence of
chromosomal anomalies was very small.  For
example, among multiparous women, 0.32% of
infants born to mothers aged 35 and older had
chromosomal anomalies, compared with 0.13% of

complications of  the umbilical cord showed no
significant pattern.  And although primiparous
women aged 30-34 had slightly higher odds (1.19)
of  obstetrical trauma than those aged 20-29, there
was no age effect overall.

Perinatal complications
Although a clear age effect was not evident for the
selected perinatal complications,  the odds were
elevated in the oldest age group for two of  them:
fetal growth retardation, small for gestation age
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Table 5
Crude odds ratios for births with congenital
anomalies, by parity and maternal age, British
Columbia, 1987 to 1994

Maternal age

30 - 34 35 and older

 Congenital 95% 95%
 anomalies Odds confidence Odds confidence
 (ICD-9 codes) ratio interval ratio interval

All anomalies
(740.0 -759.9)
  Primiparous 1.11* 1.08, 1.14 1.23* 1.18, 1.28
  Multiparous 1.04* 1.02, 1.06 1.16* 1.13, 1.19

Brain, nervous system
and spinal cord
(740.0 - 742.9)
  Primiparous .78 .51, 1.19 .64 .29, 1.36
  Multiparous .90 .66, 1.23 .73 .46, 1.15

Ear, face and neck
(744.0 - 744.9)
  Primiparous .96 .61, 1.51 .66 .26, 1.56
  Multiparous .67* .46,   .97 .76 .46, 1.24

Heart (745.0 - 746.9)
  Primiparous .91 .59, 1.41 1.46 .81, 2.57
  Multiparous .67* .46,   .97 .92 .58, 1.44

Respiratory system
(748.0 - 748.9)
  Primiparous .34 .08, 1.16 2.76* 1.16, 6.36
  Multiparous .95 .49, 1.80 1.17 .51, 2.59

Musculoskeletal anomalies
(754.0 - 756.9)
  Primiparous 1.02 .88, 1.19 .94 .73, 1.22
  Multiparous 1.07 .93, 1.23 .97 .80, 1.18

Chromosomal anomalies
(758.0 - 758.9)
  Primiparous 1.64* 1.09, 2.48 3.07* 1.86, 5.02
  Multiparous 1.62* 1.18, 2.22 4.16* 3.06, 5.66

Data source: British Columbia Birth Registry, B.C. Vital Statistics Agency
Note: The odds ratios were derived from counts of live born and stillborn infants.
Maternal age group 20-29 was used as the reference group.
* p ≤ 0.05

infants of  mothers aged 30-34, and 0.08% of  infants
of  mothers aged 20-29.  It has been well
documented that the risk of  bearing a child with
Down syndrome increases with maternal age,
although the risk noted elsewhere has been greater
than was found here.15

In addition, the odds of  congenital anomalies of
the respiratory system among infants born to
primiparous women aged 35 and older were
significantly high (odds ratio 2.76).

Concluding remarks
For both parity groups, the odds of  having a
cesarean delivery increased with maternal age.  An
elevated risk of  a low birth weight infant and
preterm birth was also found for older primiparous
women.  For all congenital anomalies combined,
there was a slightly higher risk for infants of  older
mothers, and for chromosomal anomalies in
particular, there was a significant difference.  The
risk of  some maternal complications increased with
age, yet for most perinatal complications there was
no clear age effect.

While childbearing at older ages increases certain
negative health impacts to both the mother and her
infant, health concerns are not the only factors
influencing Canadian women and their partners.
Social, economic and personal factors also play a
role in family planning.  And given the numerous
and conflicting forces that affect the timing of
childbearing, it is not surprising that these decisions
are perhaps more complex for women today than
for their mothers.
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Appendix

Table A
Births by adverse pregnancy outcomes, parity, and
maternal age, British Columbia, 1987 to 1994

Maternal age
 Pregnancy
 outcomes 20 - 29 30 - 34 35 and older

Number % Number % Number %
All births
  Primiparous 97,944 100.0 32,371 100.0 10,509 100.0
  Multiparous 103,199 100.0 68,676 100.0 29,520 100.0

Cesarean section
  Primiparous 21,055 21.5 8,895 27.5 3,647 34.7
  Multiparous 18,598 18.0 14,197 20.7 7,056 23.9
    First cesarean 4,933 4.8 3,638 5.3 1,997 6.8
    Repeat cesarean 13,665 13.2 10,559 15.4 5,059 17.1

Low birth weight�

  Primiparous 6,031 6.2 2,314 7.2 958 9.1
  Multiparous 5,342 5.2 3,349 4.9 1,592 5.4

PretermI

  Primiparous 6,679 6.8 2,772 8.6 1,105 10.5
  Multiparous 6,397 6.2 4,075 5.9 2,114 7.2

Stillbirth
  Primiparous 655 0.7 235 0.7 105 1.0
  Multiparous 603 0.6 392 0.6 235 0.8

Data source: British Columbia Birth Registry, B.C. Vital Statistics Agency
Note: Derived from counts of live born and stillborn infants. Individuals with
more than one condition within a category were counted only once in that
category. However, an individual with conditions in more than one category
was counted in each one.
�  Less than 2,500 g
� Gestation less than 37 weeks
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Table B
Births with maternal complications, by parity and maternal age, British Columbia, 1987 to 1994

Maternal age

Maternal complications (ICD-9 codes) 20 - 29 30 - 34 35 and older

Number % Number % Number %
All births
  Primiparous 97,944 100.0 32,371 100.0 10,509 100.0
  Multiparous 103,199 100.0 68,676 100.0 29,520 100.0

Antepartum hemorrhage (640.0- 641.9)
  Primiparous 967 1.0 438 1.4 222 2.1
  Multiparous 1,211 1.2 898 1.3 478 1.6

Hypertension/eclampsia (642.0 - 642.9)
  Primiparous 3,183 3.3 1,123 3.5 468 4.5
  Multiparous 1,077 1.0 888 1.3 572 1.9

Diabetes mellitus and gestational diabetes (648.0, 648.8)
  Primiparous 1,586 1.6 929 2.9 441 4.2
  Multiparous 1,368 1.3 1,623 2.4 1,102 3.7

Multiple gestation (651.0 - 651.9)
  Primiparous 1,768 1.8 844 2.6 324 3.1
  Multiparous 2,278 2.2 1,559 2.3 597 2.0

Malposition and malpresentation of fetus, disproportion and obstructed labour
(652.0 - 653.9, 660.0 - 660.9)
  Primiparous 13,014 13.3 5,444 16.8 1,923 18.3
  Multiparous 5,173 5.0 4,023 5.9 1,926 6.5

Abnormality of reproductive organs (654.0 - 654.9)
  Primiparous 466 0.5 364 1.1 203 1.9
  Multiparous 6,611 6.4 4,959 7.2 2,338 7.9

Fetal abnormality affecting mother (655.0 - 656.9)
  Primiparous 6,022 6.2 2,424 7.5 961 9.1
  Multiparous 3,249 3.2 2,274 3.3 1,180 4.0

Abnormality of forces of labour and prolonged labour (661.0 - 662.3)
  Primiparous 5,108 5.2 2,138 6.6 771 7.3
  Multiparous 1,483 1.4 1,144 1.7 559 1.9

Complications of umbilical cord (663.0 - 663.9)
  Primiparous 1,122 1.2 352 1.1 113 1.1
  Multiparous 1,050 1.0 727 1.1 331 1.1

Obstetrical trauma (664.0 - 665.9)
  Primiparous 725 0.7 284 0.9 71 0.7
  Multiparous 468 0.5 343 0.5 146 0.5

Postpartum hemorrhage (666.0 - 666.3)
  Primiparous 1,033 1.1 329 1.0 97 0.9
  Multiparous 1,011 1.0 511 0.7 194 0.7

Data Source: British Columbia Birth Registry, B.C. Vital Statistics Agency
Note: Derived from counts of live born and stillborn infants. Individuals with more than one condition within a category were counted only once in that category.
However, an individual with conditions in more than one category was counted in each one.
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Table D
Births with congenital anomalies, by parity and
maternal age, British Columbia, 1987 to 1994

 Congenital Maternal age
 anomalies
 (ICD-9 codes) 20-29 30 - 34 35 and older

No. % No. % No. %
All births
  Primiparous 97,944 100.0 32,371 100.0 10,509 100.0
  Multiparous 103,199 100.0 68,676 100.0 29,520 100.0

All congenital anomalies
(740.0 -759.9)
  Primiparous 38,431 39.2 13,519 41.8 4,648 44.2
  Multiparous 33,987 32.9 23,201 33.8 10,692 36.2

Brain, nervous system
and spinal cord
(740.0 - 742.9)
  Primiparous 116 0.1 30 0.1 8 0.1
  Multiparous 115 0.1 69 0.1 24 0.1

Ear, face and neck
(744.0 - 744.9)
  Primiparous 85 0.1 27 0.1 6 0.1
  Multiparous 97 0.1 43 0.1 21 0.1

Heart (745.0 - 746.9)
  Primiparous 96 0.1 29 0.1 15 0.1
  Multiparous 99 0.1 44 0.1 26 0.1

Respiratory system
(748.0 - 748.9)
  Primiparous 27 - - 3 - - 8 0.1
  Multiparous 27 - - 17 - - 9 - -

Musculoskeletal anomalies
(754.0 - 756.9)
  Primiparous 672 0.7 227 0.7 68 0.7
  Multiparous 486 0.5 345 0.5 135 0.5

Chromosomal anomalies
(758.0 - 758.9)
  Primiparous 70 0.1 38 0.1 23 0.2
  Multiparous 80 0.1 86 0.1 95 0.3

Data source: British Columbia Birth Registry, B.C. Vital Statistics Agency
Note: Derived from counts of live born and stillborn infants. Individuals with
more than one condition within a category were counted only once in that
category. However, an individual with conditions in more than one category
was counted in each one.
- - Amount too small to be expressed

Table C
Births with perinatal complications, by parity and
maternal age, British Columbia, 1987 to 1994

 Perinatal Maternal age
 complications
 (ICD-9 codes) 20 - 29 30 - 34 35 and older

No. % No. % No. %
All births
  Primiparous 97,944 100.0 32,371 100.0 10,509 100.0
  Multiparous 103,199 100.0 68,676 100.0 29,520 100.0

Fetal growth retardation,
SGA, fetal malnutrition�

(764.0 - 764.9)
  Primiparous 1,964 2.0 676 2.1 284 2.7
  Multiparous 1,459 1.4 847 1.2 419 1.4

Birth trauma
(767.0 - 767.9)
  Primiparous 310 0.3 116 0.4 35 0.3
  Multiparous 178 0.2 100 0.2 48 0.2

Intrauterine hypoxia
and birth asphyxia
(768.0 - 768.9)
  Primiparous 18,154 18.5 6,132 18.9 2,088 19.9
  Multiparous 14,490 14.0 9,792 14.3 4,416 15.0

Respiratory conditions
of fetus and newborn
(769, 770.0 - 770.9)
  Primiparous 550 0.6 155 0.5 51 0.5
  Multiparous 415 0.4 233 0.3 88 0.3

Isoimmunization disorders
and perinatal jaundice
(773.0 - 774.7)
  Primiparous 40 - - 9 - - 8 0.1
  Multiparous 79 0.1 43 0.1 20 0.1

Data source: British Columbia Birth Registry, B.C. Vital Statistics Agency
Note: Derived from counts of live born and stillborn infants. Individuals with
more than one condition within a category were counted only once in that
category. However, an individual with conditions in more than one category
was counted in each one.
� Small for gestational age (SGA) code(s) applied to infants with inappropriate
weight for their gestation based on Lubchenko growth chart (reference 13)
and/or manifestation of malnutrition.
- - Amount too small to be expressed
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Divorce in the 1990sDivorce in the 1990s

As divorce became more commonplace in the

1970s and 1980s, so did the impression that it

 was not simply increasing, but was soaring

upward.  A steady rise in the divorce rate during the 1970s

was followed by striking fluctuations in the 1980s.

Meanwhile, the number of  common-law unions was

increasing.  Between 1981 and 1995, the number of  couples

living in common-law arrangements tripled from about

300,000 to over one million.  Common-law unions are not

legal contracts and are ended without legal proceedings.

Consequently, unlike marriages, the dissolution of  common-

law relationships is not recorded in official registries.

Despite the increase in common-law relationships,

married couples are far more numerous.  In 1995, there

were over 6.3 million married couples in Canada.  Thus,

divorce data continue to be relevant to the analysis of  family

dissolution.

Abstract
Objectives
This article presents divorce statistics from 1970 through
1995 and focuses on divorce rates in the 1990s.

Data sources
The divorce data are from microdata provided annually
to Statistics Canada by the Central Divorce Registry of
the Department of Justice Canada. Data from Statistics
Canada�s 1990 General Social Survey were used to
obtain the duration of marriages.

Analytical techniques
The divorce rates presented here are more precise than
previously published rates because the denominators of
the rates exclude people in common-law unions. Divorce
statistics were derived for each sex separately.

Main results
Divorce rates have not changed dramatically in the
1990s and are only slightly higher than in the early
1980s.  Divorce rates peak among those who have been
married for five years and then decrease as duration of
marriage lengthens.
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divorce rates, duration of marriage, common-law
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Methods

Data sources
The divorce data in this article are taken from microdata provided
annually to Statistics Canada by the Central Divorce Registry of the
Department of Justice Canada.  The data base includes information
specific to each divorcing couple (with 100% coverage), such as
dates of birth, marriage, and divorce, marital status immediately
before the marriage, etc. These data are maintained and published
annually by Statistics Canada.1-3  For additional analyses of national
divorce data, see references 4-11.

In recognition of the growing acceptance and prevalence of
common-law unions, the 1991 and 1996 Censuses asked two
questions to ascertain both the legal marital status and living
arrangements of couples. The new questions made it possible to
more accurately identify the population at risk of divorce, which
comprises only legally married couples.  Accordingly, this analysis
used population counts of legally married men and women for 1981
through 1995 (based on results from the new questions, intercensal
estimates, estimates projected back and estimates based on other
census information).  As a result, the rates presented here are higher
than previously published figures that included individuals in
common-law relationships in the denominators.  For more
information on common-law unions in Canada, see reference 12.

Data from Statistics Canada�s 1990 General Social Survey were
used to obtain the duration of marriages.  That survey had 13,495
respondents aged 15 and older.13

Analytical techniques
Divorce statistics were derived for each sex separately to avoid
double counting couples who are married but not living together.
When the statistics are age-specific, the results for men and women

may differ appreciably because husbands are not generally the same
age as their wives.  When the statistics are not age-specific, counts
of couples should be exactly the same for men and women.
However, counts of marriages based on survey data may show small
differences between men and women because, for example, some
spouses reside outside the country, or because the amount of
adjustment for census net undercoverage is different for men and
women.  Non-age-specific survey results used in this analysis are
based on the husband�s response.

The analysis also focuses on three 3-year time periods:  1970-72,
1980-82, and 1990-92.  Divorce rates for 1980-82 and 1990-92 were
calculated using 1981 and 1991 counts, respectively, of the legally
married population; divorce rates for 1970-72 used 1971 counts of
the legally married and common-law populations combined.
Because common-law unions were relatively rare in 1971, it is
assumed in this analysis that the 1971 counts are close to counts of
the legally married population, and consequently the rates for the
three time periods are comparable.

These three periods were chosen for several reasons.  Each
interval is centred around a census year.  Because they exclude the
late 1980s when there were notable fluctuations in the divorce rate,
they present a clearer view of the overall trend.  And using a three-
year period reduced the effect of minor fluctuations in the divorce
rate from one year to another.

A small number of divorce records indicating that either spouse
was older than 87 were omitted from the analysis because the age
information was considered to be unreliable.  Only for the last few
years has Statistics Canada compiled and published annual divorce
data for the age group 65 and over; previously, the oldest age group
examined was 55 and over.

This article examines divorce patterns from 1970
to 1995, focusing on the 1990s.  It is based on
information from the Central Divorce Registry,
provided to Statistics Canada by the Department
of  Justice Canada (see Methods).  Divorce data
indicate that rates have been relatively unchanged
in the 1990s and are not very much higher than in
the early 1980s.

Divorces peak in 1987
Between 1971 and 1982, the annual number of
divorces more than doubled from 29,684 to 70,430
(Table 1).  Divorce rates also more than doubled
from 135 to 280 per 100,000 population during the
same period.  From 1982 to 1985, the numbers and
rates of  divorce declined as some couples postponed
divorcing because of  anticipated legislation that
would liberalize divorce law.
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Under the Divorce Act of  1985, marriage
breakdown became the only grounds for divorce,
and the evidence required to support this claim was
reduced.  During the two years after introduction
of  the Act, numbers and rates of  divorces rose
dramatically as divorce became easier to obtain and
the �backlog� of  couples intending to divorce did
so under the new law.  In the peak year of  1987,
96,200 divorces were granted, a rate of  1,586
divorces per 100,000 legally married couples.
Interestingly, from 1986 to 1989, the annual number

of  marriages also rose briefly, from 175,518 to
190,640, as divorce freed more people to remarry
(Chart 1).

Divorces level off in 1990s
The rise in divorces did not continue. Rates have
not changed dramatically in the 1990s, and are only
slightly higher than in the early 1980s.

After the spike in 1987, numbers and rates
declined  through 1991.  Between 1991 and 1995,
the annual number of  divorces levelled off,
fluctuating between 77,000 and 79,000.  The trend
in the divorce rate was similar.  At 1,222 divorces
per 100,000 legally married couples, the 1995 rate
was not much higher than in 1982 (1,215) (Table 1).

The risk of divorce
About one in one hundred marriages ended in 1995.
Thus, for the average couple, the risk of  divorcing
in a single year is not strikingly high.  However, the
risk of  ever obtaining a divorce is much greater.  If
1991 divorce rates prevail, an estimated 31% of
couples who married in 1991 will divorce sometime
in the future. 4

Table 1
Divorce rates, Canada, 1971 to 1995

Legally
married

Divorces Population couples� Divorce rate

Per 100,000 Per 100,000
population legally married

couples�

1971 29,684 22,026,421 .. 134.8 ..
1972 32,389 22,284,545 .. 145.3 ..
1973 36,703 22,559,471 .. 162.7 ..

1974 45,016 22,874,718 .. 196.8 ..
1975 50,608 23,209,191 .. 218.1 ..
1976 54,202 23,517,495 .. 230.5 ..

1977 55,365 23,796,383 .. 232.7 ..
1978 57,154 24,036,347 .. 237.8 ..
1979 59,470 24,276,926 .. 245.0 ..

1980 62,017 24,593,341 .. 252.2 ..
1981 67,671 24,899,999 5,732,702 271.8 1,180.4
1982 70,430 25,201,902 5,798,938 279.5 1,214.5

1983 68,565 25,456,302 5,853,458 269.3 1,171.4
1984 65,170 25,701,754 5,906,643 253.6 1,103.3
1985 61,976 25,941,647 5,958,344 238.9 1,040.2

1986 78,304 26,203,819 6,016,055 298.8 1,301.6
1987 96,200 26,549,745 6,066,426 362.3 1,585.8
1988 83,507 26,894,785 6,111,142 310.5 1,366.5

1989 80,998 27,379,348 6,175,988 295.8 1,311.5
1990 78,463 27,790,593 6,214,499 282.3 1,262.6
1991 77,020 28,120,065 6,238,707 273.9 1,234.6

1992 79,034 28,542,213 6,285,215 276.9 1,257.5
1993 78,226 28,946,987 6,319,319 270.2 1,237.9
1994 78,880 29,251,285 6,328,951 269.7 1,246.3
1995 77,636 29,615,325 6,353,665 262.2 1,221.9

Data source: Health Statistics Division
� The number of couples is defined here as the number of men who are legally
married.
.. Figures not available

Chart 1
Divorces and marriages, Canada, 1981 to 1995
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In contrast to the annual divorce rate, estimating
the chance of  a married couple ever divorcing
requires complex calculations that take into
consideration that a marriage can end other than in
divorce, that is, with one spouse dying.  Statistics
Canada periodically publishes these rates with multi-
state marital status life tables derived from marriage,
divorce and mortality data.4,11

Chart 2
Divorce rate, by duration of marriage, Canada, 1990
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Data sources: Health Statistics Division and 1990 General Social Survey

Chart 3
Annual divorce rate, by age group, Canada, 1990-92
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Data source: Health Statistics Division

A five year itch?
Understandably, the risk of  divorce is not uniform
for all marriages.  Duration of  the relationship is
one of  many factors associated with divorce rates.
The chance of  divorce increases rapidly in the early
years of  a marriage to peak at five years and then
decrease (Chart 2).  In 1990, about 4 out of  100
couples who had just had their fifth wedding
anniversary obtained a divorce.

Divorce rates highest among young
adults
People in their late twenties are the most susceptible
to divorce.  In 1990-92, the divorce rate among 25-
29-year-old men was 2,099 per 100,000 legally
married men.  For 25-29-year-old women, the rate
was 2,213.

Before age 30, divorce rates are higher for women
than for men.  At older ages, the situation is reversed
(Chart 3).  These differences reflect the fact that
brides are, on average, younger than grooms.

Though the rates have increased, the overall
patterns in divorce rates by age group and sex have
prevailed since the early 1970s (Table 2).
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Chart 4
Number of divorces, by duration of marriage, men
aged 65-87, Canada, 1990-92

Data source: Health Statistics Division

Table 2
Annual divorce rates, by age group, Canada, three
periods

1970-72 1980-82 1990-92
Age
group Men Women Men Women Men Women

Per 100,000 legally married men or women

15-19 67.0 215.4 307.8 612.7 614.2 1,006.8
20-24 525.1 708.4 1,260.9 1,606.0 1,995.0 2,201.6
25-29 890.8 961.8 2,022.6 2,124.6 2,099.0 2,212.9

30-34 911.0 854.3 1,977.2 1,761.3 2,083.3 1,957.4
35-39 775.8 717.1 1,639.5 1,455.5 1,849.8 1,713.5
40-44 676.8 630.9 1,298.6 1,123.2 1,597.6 1,434.0

45-49 580.2 515.7 1,002.2 829.5 1,347.7 1,124.4
50-54 490.0 401.3 754.9 561.9 961.4 710.8
55-59 367.8 276.5 483.7 365.6 603.7 417.2

60-64 273.7 174.0 321.3 229.0 374.5 262.6
65-69 187.0 109.4 207.0 159.9 231.3 167.8
70-74 105.9 59.7 135.1 92.9 146.0 112.7
75-87 56.8 33.6 77.1 46.6 84.7 64.5

Data source: Health Statistics Division

Second and subsequent marriages
Not surprisingly, the oldest divorcing men and
women have had the longest marriages.  For
example, for men aged 65-87, the average duration
of  marriages that ended in divorce in 1990-92 was
26.6 years.  But these averages are misleading
because the distribution of  the length of  marriages
ending in divorce is bimodal (Chart 4).  That is, men

in the oldest age group tend to divorce after having
been married for either a short time (2 years), or for
a long time (42 years).

When the divorce counts are disaggregated
according to whether men aged 65-87 were single
or divorced immediately before entering the
marriage in consideration that ended in divorce, it
is clear that the upper peak in marriage durations
corresponds to first marriages that lasted a relatively
long time, and the lower peak corresponds to
subsequent marriages that lasted a relatively short
time.  For men aged 65-87, the average duration of
first marriages ending in divorce in 1990-92 was 37.8
years, and the peak duration was 42 years.  The
average duration of  their second and subsequent
marriages ending in divorce was 14.1 years, with less
well-defined peaks at 11 and fewer years.

  The  pattern was similar for women in the oldest
age group.   Divorcing women aged 65-87 in 1990-92
had been married an average of  29.1 years, with
most of  their divorces occurring after either
relatively short or relatively long marriages (around
2 and 44 years, respectively).

Evidently, the large number of  long marriages
among the oldest men and women were mostly first
marriages, and the large number of  short marriages
were second or subsequent marriages.  This pattern
did not hold for younger men or women, who had
not lived long enough to have very long marriages.

Concluding remarks
Divorce rates have been relatively unchanged in the
1990s, and are not much higher than in the early
1980s.  Although the risk of  divorce has increased
dramatically since 1970, about two out of  three
marriages will endure until the death of  one of  the
partners.
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Heart disease and stroke in Canada,
1997
Heart disease and stroke in Canada outlines the
patterns of risk factors, mortality and disability
attributable to cardiovascular disease, as well as
its impact on the health care system.  This
document is a collaborative effort of the Heart
and Stroke Foundation of Canada, the
Laboratory Centre for Disease Control, Health
Canada and Statistics Canada, and was prepared
by the Heart and Stroke Foundation of
Saskatchewan Epidemiology Unit at the
University of Saskatchewan.  The 1997 edition
includes a section on �Stroke in Canada:
Strategies,� as well as current trends in stroke
mortality and disability.  For more information,
contact The Heart and Stroke Foundation of
Canada (613-241-4361) or Cyril Nair (613-951-
8387), Health Statistics Division, Statistics
Canada.

1994/95  Hospital morbidity
During fiscal year 1994/95, there were 3.5
million discharges from general and allied special
hospitals in the provinces and territories.  These
discharges accounted for 37.5 million days of
hospital care, with an average length of stay of
11 days.  (These figures refer to inpatient events
only and exclude newborns as well as patients
treated on an outpatient basis in, for example,
emergency wards or day surgery programs.)

Comparable   trend  data  for  1984/85  to
1994/95 are available for the provinces only.
During this period, the number of hospital
discharges declined moderately by 5%, whereas
the discharge rate fell by a much larger 18%, from
14,484 to 11,838 discharges per 100,000
population.  At the same time, the annual
number of hospital days decreased 10% from 41.5
million to 37.5 million, reflecting, to some
degree, a drop in the average length of stay from
11.4 to 10.9 days.

Surgical procedures accounted for 48% of total
hospital discharges in 1994/95, just slightly below
the percentage (50%) in 1984/85.   However,

there was a sharp 22% downturn in the surgical
procedure rate from 7,281 to 5,662 surgical
procedures per 100,000 population.

Declines in hospital discharge rates are due, in
part, to the trend toward more frequent use of
ambulatory care and day surgery.  Additionally,
improved treatment methods as well as new
pharmaceuticals may have reduced the need for
hospitalization or surgical intervention.

The 1994/95 hospital morbidity data were
collected from general and allied special hospitals
by the Canadian Institute for Health
Information.  For further information on the
1994/95 data, contact Sherry Kennedy (416-429-
0477 extension 3532, or fax: 416-429-1953).  The
mailing address is:

Canadian Institute for Health Information
250 Ferrand Drive
P.O. Box 3900
Don Mills, Ontario
M3C 2T9
For  further  information  on trends from

1984/85 to 1994/95, contact Ghislaine
Villeneuve (613-951-1641), Health Statistics
Division, Statistics Canada.

Discharge Abstract Database
The Canadian Institute for Health Information
also maintains the Discharge Abstract Database
(DAD),  which currently covers fiscal years
1979/80 to 1996/97.  The DAD is patient-specific
and contains clinical, demographic and
administrative data on patient discharges for
acute, chronic, rehabilitation, day surgery and
outpatient discharges. The DAD includes 85%
of all hospital patient discharges and has proven
useful in evaluating patient length of stay and
resource consumption and in supporting facility-
specific clinical research.

1994/95 Mental health statistics
In 1994/95 there were 211,342 discharges for
mental disorders from Canadian hospitals.
General hospitals accounted for the majority
(84%) of these discharges, with psychiatric
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hospitals making up the remaining 16%.  The
average length of stay in general hospitals (34
days) was much shorter than in psychiatric
hospitals (271 days), which are more likely to
treat long-term care patients.

Since 1984/85 the number of discharges for
mental disorders has increased by 12% in general
hospitals, but in psychiatric hospitals the number
has fallen by 14%. However, the discharge rate
has decreased in both types of hospitals.  The
rate for general hospitals declined just 3% from
630 to 612 discharges per 100,000 population.
The decrease was much sharper (31%) in
psychiatric hospitals where the rate fell from 152
to 105 discharges per 100,000 population.

The decreases in discharge rates reflect the shift
in treatment strategies for the mentally ill, with
more emphasis on outpatient treatment in
hospitals and community clinics, as well as the
transfer of long-term chronic care patients to
residential care facilities.

These statistics are counts of hospital
discharges of cases diagnosed as mental disorders.
Discharges are counts of events, not patients, so
for example, a patient admitted and discharged
three times during the reporting year would be
counted as three discharges.

The 1994/95 data were collected from general
hospitals and psychiatric hospitals by the
Canadian Institute for Health Information.  For
more details on the 1994/95 data, contact Sherry
Kennedy (416-429-0477 extension 3532, or fax:
416-429-1953).  The mailing address is:

Canadian Institute for Health Information
250 Ferrand Drive
PO Box 3900
Don Mills, Ontario
M3C 2T9
For  further  information  on trends from

1984/85 to 1994/95, contact Ghislaine
Villeneuve (613-951-1641), Health Statistics
Division, Statistics Canada.

Health Indicators, 1997
Health Indicators, 1997 is an electronic database
on diskette combining summary information
from Workplace Injuries, Notifiable Diseases,
National Health Expenditures, the Survey of
Consumer Finance, and vital events such as
births, stillbirths and deaths. The new edition
contains more indicators from the National
Population Health Survey such as job satisfaction
and perceived health status.

Health Indicators is designed to meet the needs
of market researchers, educators and students,
special interest groups, policy developers, and
program managers.  As well as the health status
of Canadians, the data cover health care
utilization and performance.

Available on CANSIM: matrices 1001-1006,
1011-1013, 1020, 1084-1097, 4263-4282; tables
00060101-00060141 and 00060201-00060217.

The 1997 edition of Health Indicators (82-221-
XDE, $250.00) is now on sale.  See How to
Order.  For further information, contact Deirdre
Gillieson (613-951-1635, fax: 613-951-0792)
Health Statistics Division.

Postcensal Population Estimates
Each issue of Health Reports includes current
quarterly population estimates.  July 1, 1996
(preliminary) estimates are shown on the
following page.
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Preliminary postcensal population estimates, by sex and age group, Canada,
provinces and territories, July 1, 1996

Canada Nfld P.E.I. N.S. N.B. Que. Ont. Man. Sask. Alta B.C. Yukon N.W.T.

�000
Both  sexes 29,963.6 570.7 137.3 942.8 762.5 7,389.1 11,252.4 1,143.5 1,022.5 2,789.5 3,855.1 31.5 66.6
<1 377.9 6.1 1.7 10.7 8.7 86.1 145.6 16.2 13.8 38.8 48.2 0.5 1.5
1-4 1,582.9 25.8 7.3 45.7 36.7 374.5 602.1 66.3 58.2 162.1 196.2 2.1 5.8
5-9 2,015.8 36.7 10.0 63.1 49.3 462.3 761.9 83.1 79.7 211.6 247.6 2.4 8.1
10-14 2,019.6 43.0 10.1 63.7 52.2 465.9 746.8 81.1 82.0 213.1 253.2 2.5 6.1
15-19 2,002.9 44.7 10.1 63.5 53.3 502.6 721.7 78.5 76.5 196.6 247.8 2.2 5.3
20-24 2,036.3 46.6 9.8 66.5 56.9 478.8 757.6 81.0 70.0 197.1 264.4 2.2 5.5
25-29 2,223.5 45.3 9.8 68.7 57.0 519.7 858.2 81.5 64.3 216.0 294.3 2.4 6.3
30-34 2,631.2 47.1 11.0 80.6 64.6 643.2 1,023.4 93.8 77.7 249.1 330.7 3.3 6.7
35-39 2,666.4 48.0 11.0 82.0 64.6 675.4 996.7 94.4 82.9 263.6 338.8 3.2 5.7
40-44 2,387.5 46.9 9.9 73.8 61.1 610.0 874.6 85.2 75.6 230.9 311.8 3.0 4.6
45-49 2,159.5 42.6 9.8 69.3 56.9 553.5 804.4 75.9 62.9 190.4 287.6 2.7 3.7
50-54 1,672.2 32.4 7.4 53.6 42.2 455.1 616.5 58.8 48.0 139.2 214.9 1.8 2.3
55-59 1,332.6 24.4 6.0 42.7 33.3 349.9 503.3 47.7 41.9 109.5 171.2 0.9 1.7
60-64 1,213.1 20.9 5.6 38.5 30.1 315.4 462.4 44.6 40.6 97.4 155.6 0.8 1.3
65-69 1,129.3 18.6 5.0 34.5 27.7 290.8 433.9 42.7 39.9 87.1 147.4 0.7 1.0
70-74 979.9 15.9 4.5 30.7 25.6 243.5 378.3 40.3 36.9 72.0 131.3 0.4 0.5
75-79 704.3 12.4 3.7 25.2 19.2 168.9 261.6 31.4 30.8 52.8 98.0 0.2 0.3
80-84 467.6 8.0 2.6 16.9 13.1 109.1 170.9 22.7 22.5 34.8 66.8 0.1 0.2
85-89 240.6 3.8 1.4 8.7 6.9 56.7 87.9 11.8 11.9 17.9 33.4 0.0 0.1
90+ 120.5 1.6 0.8 4.5 3.2 27.6 44.6 6.4 6.5 9.3 15.9 0.0 0.1

Males 14,845.0 285.2 67.7 464.3 377.3 3,642.6 5,560.5 567.4 507.8 1,404.6 1,916.8 16.1 34.6
<1 194.0 3.1 0.9 5.5 4.4 44.2 74.7 8.4 7.1 20.0 24.8 0.2 0.8
1-4 811.9 13.2 3.8 23.7 18.6 191.9 308.5 33.9 29.9 83.5 100.9 1.0 3.0
5-9 1,031.3 18.8 5.1 32.4 25.3 236.5 390.0 42.8 40.6 108.3 126.0 1.3 4.1
10-14 1,031.9 21.8 5.2 32.4 26.6 237.7 382.0 41.8 41.7 109.1 129.3 1.2 3.2
15-19 1,026.3 22.5 5.0 32.1 27.3 257.3 370.8 39.7 39.7 100.7 127.4 1.1 2.6
20-24 1,033.5 23.8 5.0 33.9 28.9 243.8 383.7 41.7 35.6 100.8 132.5 1.1 2.7
25-29 1,121.5 23.1 4.9 35.1 28.9 265.0 429.0 41.5 32.0 109.5 148.0 1.2 3.2
30-34 1,334.0 23.5 5.3 40.6 32.6 328.4 518.2 47.9 38.5 127.1 166.7 1.7 3.5
35-39 1,343.9 24.0 5.4 40.5 32.3 340.8 502.1 48.2 42.0 134.8 169.2 1.6 2.9
40-44 1,191.8 23.5 5.0 36.1 30.3 305.4 432.8 42.7 38.8 117.8 155.4 1.5 2.4
45-49 1,084.8 21.5 5.0 34.8 28.8 277.0 401.0 38.4 32.3 97.1 145.6 1.3 2.1
50-54 838.2 16.5 3.8 27.1 21.4 225.8 307.6 29.5 24.1 71.0 109.1 1.0 1.3
55-59 661.9 12.5 3.0 21.3 16.7 171.8 249.0 23.7 20.7 55.8 86.0 0.6 0.9
60-64 596.2 10.5 2.7 19.0 14.7 151.6 226.3 22.0 20.2 48.8 79.3 0.4 0.7
65-69 536.2 9.1 2.5 16.0 12.9 133.5 206.9 20.1 19.3 42.5 72.4 0.4 0.5
70-74 432.8 7.4 2.1 13.4 11.4 104.4 166.4 17.8 17.0 32.8 59.6 0.2 0.2
75-79 289.2 5.4 1.5 10.3 8.0 65.6 108.0 13.0 13.1 22.4 41.6 0.1 0.1
80-84 174.9 3.2 0.9 6.2 4.9 38.0 64.1 8.7 8.9 13.4 26.5 0.0 0.1
85-89 78.3 1.4 0.5 2.9 2.2 16.9 28.1 4.1 4.2 6.2 11.7 0.0 0.1
90+ 32.5 0.5 0.2 1.1 0.9 6.9 11.5 1.6 2.1 2.9 4.7 0.0 0.0

Females 15,118.6 285.5 69.6 478.5 385.2 3,746.6 5,691.9 576.1 514.7 1,385.0 1,938.3 15.3 31.9
<1 184.0 3.0 0.8 5.2 4.3 41.9 70.9 7.9 6.7 18.9 23.4 0.2 0.7
1-4 771.0 12.6 3.5 22.0 18.0 182.6 293.7 32.4 28.4 78.6 95.2 1.1 2.8
5-9 984.5 17.9 4.9 30.7 24.0 225.8 372.0 40.2 39.1 103.4 121.6 1.1 3.9
10-14 987.7 21.1 4.9 31.3 25.6 228.2 364.8 39.3 40.3 104.0 123.9 1.2 2.9
15-19 976.5 22.2 5.1 31.4 26.0 245.3 350.9 38.8 36.8 95.9 120.4 1.1 2.7
20-24 1,002.9 22.8 4.8 32.6 28.0 234.9 373.9 39.3 34.4 96.3 132.0 1.1 2.7
25-29 1,102.1 22.2 4.9 33.6 28.1 254.7 429.2 40.0 32.3 106.5 146.3 1.2 3.0
30-34 1,297.2 23.6 5.6 40.0 32.0 314.8 505.2 46.0 39.1 122.1 164.0 1.6 3.2
35-39 1,322.5 24.1 5.6 41.5 32.3 334.6 494.6 46.2 40.8 128.9 169.6 1.7 2.7
40-44 1,195.7 23.5 4.9 37.6 30.8 304.5 441.9 42.6 36.8 113.1 156.4 1.5 2.1
45-49 1,074.7 21.1 4.8 34.5 28.1 276.5 403.5 37.5 30.6 93.3 142.0 1.3 1.6
50-54 834.0 15.9 3.6 26.5 20.8 229.4 308.9 29.2 23.9 68.2 105.8 0.8 1.0
55-59 670.7 11.9 3.0 21.5 16.6 178.1 254.3 24.0 21.2 53.8 85.2 0.4 0.7
60-64 616.9 10.3 2.9 19.5 15.4 163.8 236.1 22.6 20.4 48.6 76.3 0.4 0.7
65-69 593.1 9.5 2.5 18.5 14.8 157.3 227.0 22.6 20.6 44.6 74.9 0.3 0.5
70-74 547.1 8.5 2.4 17.3 14.2 139.1 211.8 22.5 19.9 39.2 71.7 0.2 0.2
75-79 415.1 7.0 2.2 14.9 11.2 103.2 153.6 18.4 17.7 30.4 56.4 0.1 0.1
80-84 292.7 4.9 1.7 10.7 8.1 71.1 106.8 14.1 13.6 21.4 40.3 0.1 0.1
85-89 162.3 2.4 1.0 5.8 4.6 39.8 59.8 7.7 7.7 11.7 21.7 0.0 0.0
90+ 88.0 1.1 0.6 3.4 2.3 20.7 33.1 4.7 4.4 6.3 11.2 0.0 0.0
Source:  Demography Division, Population Estimates Section
Note:  The population estimates are adjusted for net census undercoverage and include non-permanent residents.
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This section presents an inventory of

Health Statistics Division�s publicly

available information products and

services, including publications (print,

diskette or microfiche), microdata files

and special tabulations.

How to OrderHow to Order
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Publications
To order the products listed below, contact:

Marketing Division, Sales and Service
Statistics Canada
Ottawa, Ontario
K1A 0T6
Telephone:  (613) 951-7277
1-800-267-6677, toll-free in Canada
Fax:  (613) 951-1584

When ordering by telephone or fax, a written confirmation is not required.

Price�

Other
Catalogue  US countries

Title number Format Canada ($ US) ($ US)

Health Reports · subscription 82-003-XPB Paper $116 $116 $116
· single issue $  35 $  35 $  35

Health Indicators 82-221-XDB Diskette $250 $250 $250

Births

Births and Deaths 84-210-XPB Paper $35 $42 $49
84-210-XMB Microfiche $25 $30 $35
84-210-XIB Internet $26 $26 $26

Reproductive Health: Pregnancies and Rates, Canada, 1974-1993 82-568-XPB Paper $32 $39 $45

Selected Birth and Fertility Statistics, Canada, 1921-1990 82-553-XPB Paper $40 $48 $56

Cancer

Cancer in Canada 82-218-XPB Paper $25 $30 $35

Cancer Incidence in Canada, 1969-1993 82-566-XPB Paper $42 $42 $42

Deaths

Births and Deaths 84-210-XPB Paper $35 $42 $49
84-210-XMB Microfiche $25 $30 $35
84-210-XIB Internet $26 $26 $26

Mortality - Summary List of Causes 84-209-XPB Paper $31 $31 $31

Selected Mortality Statistics, Canada, 1921-1990 82-548-XPB Paper $40 $48 $56

Selected Infant Mortality and Related Statistics, Canada, 1921-1990 82-549-XPB Paper $40 $48 $56

Causes of Death 84-208-XPB Paper $62 $62 $62

� All prices exclude sales tax.
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 Price�

Other
Catalogue US countries

Title number  Format Canada ($ US) ($ US)

Divorce

Divorces 84-213-XPB Paper $30 $36 $42
84-213-XMB Microfiche $25 $30 $35

Hospitals

Hospital Indicators 83-246-XPB Paper $60 $72 $84
83-246-XMB Microfiche $45 $54 $63

Hospitalization

Hospital Morbidity and Surgical Procedures 82-216-XPB Paper $40 $48 $56
82-216-XMB Microfiche $35 $42 $49

Canadian Classification of Diagnostic, Therapeutic and
Surgical Procedures and Treatments 82-562-XPB Paper $40 $48 $56

Life Expectancy

Life Tables, Canada and Provinces, 1990-1992 84-537-XPB Paper $40 $48 $56

Marriage

Marriages 84-212-XPB Paper $30 $36 $42
84-212-XMB Microfiche $25 $30 $35

Selected Marriage Statistics, 1921-1990 82-552-XPB Paper $40 $48 $56
82-552-XDB Diskette $60 $72 $84

The Decline of Marriage in Canada, 1981 to 1991 84-536-XPB Paper $36 $44 $51

Mental Health

Mental Health Statistics 83-245-XPB Paper $15 $18 $21

National Population Health Survey

National Population Health Survey Overview 1994-95 82-567-XPB Paper $10 $12 $14

Nursing

Nursing in Canada 1995: Registered Nurses 83-243-XPB Paper $30 $36 $42
83-243-XMB Microfiche $25 $30 $35

Residential Facilities

Residential Care Facilities 83-237-XPB Paper $35 $42 $49
83-237-XMB Microfiche $25 $30 $35

Therapeutic Abortion

Selected Therapeutic Abortion Statistics, 1970-1991 82-550-XPB Paper $40 $48 $56

Therapeutic Abortions 82-219-XPB Paper $30 $36 $42
82-219-XMB Microfiche $25 $30 $35

� All prices exclude sales tax.
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To order the products listed below, contact:

Client Custom Services Unit
Health Statistics Division
Statistics Canada
Ottawa, Ontario
K1A 0T6
Telephone:  (613) 951-1746
Fax:  (613) 951-0972

When ordering by telephone or fax, a written confirmation is not required.Microdata
Files

Health Statistics Division provides a custom tabulation service to meet special resource
needs and supplement published data on a fee-for-service basis.  Custom tables can be
created using a variety of health and vital statistics data sources maintained by the Division.

To order custom tabulations, contact:

Client Custom Services Unit
Health Statistics Division
Statistics Canada
Ottawa, Ontario
K1A 0T6
Telephone:  (613) 951-1746
Fax:  (613) 951-0972

When ordering by telephone or fax, a written confirmation is not required.

� All prices exclude sales tax.

Special
Tabulations

          Price�

Other
National Population Health Survey, 1994/95 US countries
public-use microdata files Product number Format Canada ($ US) ($ US)

Household member
component · ASCII 82F0001XDB95001 Diskette $1,300       $1,300 $1,300

· ASCII and Ivision 82F0001XCB95001 CD-ROM $1,600 $1,600 $1,600

Residential care
component · ASCII 82M0010XDB Diskette $   500 $   500 $   500



The one-stop-shop to monitor health trends

New Release

Health Indicators
sixth edition, 1997

Do you need to know about....
• Teenage abortions and births • The number of suicides

• The number of smokers • Disability due to motor vehicle accidents

• People with high blood pressure • Health expenditures

• Life expectancy • Average length of  stay in hospitals

• Potential years of  life lost • Physician services and payments

Health Indicators is a comprehensive health data base that covers these topics and many more.   It contains infor-
mation on 56 different variables�with data for a number of  years�comprising over 2 million observations on
health determinants, health status and health resources.  And in the sixth edition, 30 indicators have been updated
with Statistics Canada�s most recent data.

Published on high-density diskettes, the data base is accessed using Ivision, an easy-to-use software package that
allows you to retrieve the information you need.  With Ivision, you can search for health information by keyword;
print tables, charts and maps; and save tables in several formats.

Health Indicators, 1997 (Catalogue 82-221-XDE) is $250 (plus GST and applicable PST), US$250 in the United
States and US$250 in other countries.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Write to Statistics Canada, Circulation Management, 120 Parkdale Avenue,
Ottawa, Ontario K1A 0T6.  Call toll-free 1-800-267-6677. Fax your Visa or
MasterCard order to 1-800-889-9734. Or contact your nearest Statistics
Canada Reference Centre listed in this publication. E-mail: order@statcan.ca.

To order


