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This issue of Health Reports marks a change in management. The
baton has been passed from Gary Catlin (who now fully devotes his
time to the National Population Health Survey) to Jane Gentleman,
the new Editor-in-Chief. Mary Sue Devereaux and Jason Siroonian
remain as Editors. Health Reports will continue to provide analysis of
a wide range of topics dealing with health and vital statistics, as
illustrated by the five articles in this issue.

“Pregnancy Outcomes” traces the decline in pregnancy rates among
Canadian women during the last 20 years. The percentage of
pregnancies that end in a live birth has also fallen. The exception is
women in their thirties, whose pregnancy rates have risen steadily,
along with the share of their pregnancies resulting in live births. But
delaying pregnancy to older ages carries certain risks.

“Declining Cesarean Section Rates: A Continuing Trend?” shows
that for women of all ages, cesarean rates have declined in recent
years. This was the result not only of a drop in cesarean sections,
but also of an increase in the rate of vaginal biths among women
who had previously had cesarean sections.

“Tuberculosis, 1994” shows that while this disease is no longer a
major health problem, it is highly concentrated in specific popu-
lations: immigrants, the elderly, the urban poor, and Aboriginal
people.

Tuberculosis is not the only health problem that disproportionately
affects Aboriginal people. “Disability among Canada's Aboriginal
Peoples in 1991" uses data from the 1991 Aboriginal Peoples Survey
to reveal higher rates of disability in this population.

“Health-Adjusted Life Expectancy” presents calculations of life
expectancy that account for years of ill health. A comparison of
traditional life expectancy figures with those that are adjusted for
health status provides an estimate of the societal burden of iliness
associated with the extension of life.
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Pregnancy Outcomes

Surinder Wadhera and Wayne J. Millar*

Abstract

Live births, induced abortions, and miscaniages/
stillbirths are usually examined separately. This article
combines the three outcomes to focus on pregnancy in
Canada from 1974 to 1992.

An estimated 525,100 pregnancies ended in Canada
dunng 1992. While this was a substantial increase from
438,300 in 1974, the pregnancy rate in 1992—77
pregnancies per 1,000 women aged 15 to 44—was
actually lower than in 1974, when it had been 85 per
1,000.

As the pregnancy rate declined, there was a shift in
outcomes. The share of pregnancies that ended in live
births fell from 79% to 76%, and the proportion ending in
miscamages/stillbirths went from 9% lo 5%. A growing
proportion of pregnancies ended in abortions: 19% in
1992, compared with 12% in 1974.

Trends in pregnancies vaned with the age of the
women. Pregnancy rates rose among those in their
thirties, but dropped at all other ages. Consequently, older
women accounted for a larger share of pregnancies at the
end of the peniod than they had at the beginning.

Pregnancy outcomes also differed depending on the
women's age. The proportion that ended in an abortion
was relatively high among women under age 25 and age
40 and over. Throughout the 1974-1992 penod, the
proportion of pregnancies ending in miscamages or
stillbirths fell among women of all ages.

Keywords: pregnancy, pregnancy complications,
pregnancy in adolescence, abortion,
miscamage, fetal death

* Surinder Wadhera (613-951-3415) and Wayne J. Millar (613-
951-1631) are with the Health Statistics Division at Statistics
Canada, Ottawa K1A 0T6. This article is based on
Reproductive Health: Pregnancies and Rates, Canada, 1974-
1993 (Statistics Canada, Catalogue 82-568). See How to Order
on page 52.

Introduction

Analyses of vital statistics have traditionally
examined births, induced abortions, and miscar-
riages/stillbirths separately. In recent vyears,
however, the broader issue of pregnancy has
received increasing attention.”* Data on pregnan-
cies offer a more comprehensive, and often different,
picture of reproductive behaviour. Combining the
three outcomes—Ilive births, abortions, and
miscarriages/stillbirths—yields pre-viously
unavailable information on trends in childbearing
among Canadian women (see Methods).

Since 1974, not only has the pregnancy rate
declined, but this downturn was also accompanied
by a shift in outcomes. Overall, the proportion of
pregnancies ending in a live bith or in a
miscarriage/stillbirth fell, while the proportion ending
in an abortion rose. However, trends in pregnancy
rates and outcomes varied with the age of the
women.

Data on pregnancy rates and outcomes are
important for planning, implementing, and evaluating
maternal and child health and family planning
programs. Such information also has implications for
the provision of facilities and treatment now and in
the future.

Heaith Reports, Summer 1996, Vol. 8, No. 1
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Methods
Data source

The data in this article come from Statistics Canada's
published reports on births, induced abortions, and hospital
morbidity, and from Statistics Canada's data files on birth
registrations (live births and stillbirths), induced abortions,
and inpatients treated in general and allied hospitals.

Data on births and stilibirths are collected by the
registries of vital statistics in the ten provinces and the two
territories. Copies of registration documents of vital events
are made available to Statistics Canada by the provincial
and territorial registrars for compilation of national vital
statistics. Because of legal requirements, the registration of
live births and information on stillbirths are almost
complete. Thus, the live bith and stillbirth data are not
estimates; rather, they are counts tabulated from the vital
statistics registration system in each province and territory.

Data on induced abortions performed in general and
alied hospitals are based on individual patient
admission/separation records that the hospitals submit to
their provincial governments, who, in turn, forward annual
abstracts to Statistics Canada.*® Information on abortions
performed in clinics in Quebec, Ontario, and Alberta is
provided to Statistics Canada by the health or social
services ministries in those provinces. Statistics Canada
receives information on clinic abortions performed in
Newfoundland, Nova Scotia, Manitoba, and British
Columbia directly from the clinics. In the remaining
provinces, clinic abortions are not performed. The existence
of provincial and territorial hospital insurance commissions
to pay for medical services provided by doctors and
hospitals leads to nearly complete reporting of induced
abortions performed in hospitals and abortion clinics. Data
on abortions obtained by Canadian wornen in the United
States are mainly reported by the border states.

Definitions

The number of pregnancies is the sum of live births,
induced (therapeutic) abortions, and miscarriages/stilibirths.

The data on abortions consist of. therapeutic abortions
authorized under the 1969 abortion law and performed in
accredited and/or approved hospitals from 1974 to 1987,
therapeutic abortions performed in hospitals from 1988 to
1982 (ICD-9 code 635) after the 1969 abortion law was
struck down; clinic abortions performed from 1978 to 1992;
and counts of legal abortions obtained by Canadian women
in the United States, reported for 1974 to 1992. For ease of
reference, in this article the term “abortion” is used instead
of “induced” or “therapeutic” abortion.

The category miscarriages/stillbiths is comprised of
stillbirths of at least 20 weeks' gestation or fetal weight of at
least 500 grams registered under vital statistics registration
systems, and hospitalized cases of spontanecus abortions
or miscarriages (ICD-9 code 634 and ICDA-8 code 643),
illegally induced abortions (ICD-9 code 636 and ICDA-8
code 642), and other unspecified abortions that occurred in
hospitals (ICD-9 code 637 and ICDA-8 code 644).

Data on pregnancy outcomes are presented for the
calendar year in which the events occurred, not the year in

which the conceptions took place. Age refers to a woman's
age in completed years when her pregnancy ended, not her
age when she became pregnant. This approach may have
reduced the numbers and rates for teenage pregnancies.
For example, a woman who became pregnant at 19, but
whose pregnancy ended when she was 20, was included in
the 20 to 24 age group.

Limitations

For a number of years, the age of the mother was not
recorded for live births in Newfoundland, and detailed
hospital information was not available for the Yukon and
Northwest Territories. Thus, age-specific pregnancy rates
for Canada exclude pregnancies that ended in
Newfoundland and the territories. Age breakdowns were
also not available for clinic abortions in Canada and for
abortions obtained by Canadian women in the United
States. Together, these exclusions accounted for about 5%
of the total pregnancies in Canada during the 1974-1992
period, and the impact of this omission from age-specific
rates is small.

Age-specific pregnancy rates among women aged 15 to
44 are expressed by five-year age groups per 1,000 women
in each age group. The denominators for the rates are
revised population estimates that take into account the non-
resident population as well as census undercounts.®'®
While the denominators pertain to the female population in
the indicated age group, the numerators may include
pregnancies among women whose age lies outside that age
group. Thus, the numerators of rates for women aged 15 to
17 or 15 to 19 include pregnancies among women under
age 15; the numerators of rates for women aged 40 to 44
include women over age 44. This procedure is followed
because of the small number of pregnancies occurring
among women younger than 15 or older than 44,

The time series in this article starts in 1974, the first year
in which national coverage of the demographic
characteristics of women who had abortions was available.
However, while data on abortions obtained in Canada are
now fairly complete, there may be undercounting in the
years before abortion clinics were established in most
provinces following the 1988 Supreme Court decision that
struck down the 1969 abortion law. (The exception is
Quebec, where clinics have operated since 1978.)

Data on miscarriages are not complete, as many occur
outside of hospital, and consequently, are not recorded.
Estimates of miscarriages in Canada, the United States,
England and Wales, and other industrialized countries have
ranged from 3% to 33% of known pregnancies.”” ' An
American study calculated miscarriages by multiplying the
number of live births by 0.20 and the number of induced
abortions by 0.10."" Using this approach, the estimated
number of pregnancies in Canada would have been
580,664 in 1992, and the pregnancy rate would have been
86 per 1,000 women aged 15 to 44. The method used in
this article, which includes only hospitalized cases of
miscarriage, yields estimates about 10% lower. 525,056
pregnancies and a rate of 77 per 1,000 women aged 15 to
44

Health Reports, Summer 1996, Vol. 8, No. 1

Statistics Canada




Pregnancy Outcomes

Pregnancy rate down Chart 1

In 1992, an estimated 525,100 pregnancies ended
in Canada, a substantial increase from 438,300 in
1974, but down slightly from a high of 526,900 in Pregnancies per 1,000 women
1990 (Table 1). To a considerable degree, the aged 15-44
overall increase in the number of pregnancies was
attributable to the steady rise in the female
population of childbearing age. In fact, when
expressed per 1,000 women aged 15 to 44, the
number of pregnancies that ended in 1992 was
actually lower than in 1974: 77 versus 85
pregnancies per 1,000 (Chart 1). Nonetheless, the
1992 figure was up from 1987, when the rate had
bottomed out at just over 72 pregnancies per 1,000
women of childbearing age.

Pregnancy rate, Canada, 1974-1992

85
80

75

Conventionally, stillbiths/miscarriages and abor-
tions are also discussed in terms of rates per 1,000 70
women in particular age groups. While these rates
indicate the prevalence of stillbiths/miscarriages T
and abortions, they mask important differences in 4 :
pregnancy outcomes at certain ages. Therefore, this
analysis examines outcomes as a proportion of total Source: Health Statistics Division
pregnancies. For example, the abortion rate per Note: Numerator includes pregnancies among women of all
1,000 is lowest for women aged 40 to 44, but this is ages, denominator compnsed of women aged 15 to 44.
because few of them become pregnant. As a share
of pregnancy outcomes, women in this age range
have the second highest percentage of abortions.

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992

Table 1

Pregnancies and outcomes, Canada, 1974-1992

Total Live Abortions' Miscarriages/ Women ageq Total Live Abortions’ Miscarriages,
pregnancies births stillbirths 15-44° pregnancies births stillbirths
' 000 Rate per 1,000 women aged 1544

1974 438,321 346,913 52,435 38,973 5,161 849 67.2 10.2 76
1975 450,381 359,323 53,705 37,353 5,306 849 67.7 10.1 7.0
1976 454,721 359,994 58,712 36,015 5,444 83.5 66.1 10.8 6.6
1977 458,314 362,909 59,864 35,541 5,570 823 65.2 10.7 6.4
1978 461,605 359,365 66,710 35:580 5,688 81.2 63.2 1.7 6.2
1979 469,946 366,064 69,745 34,137 5,808 809 63.0 12.0 59
1980 476,828 370,709 72,099 34,020 5,943 80.2 62.4 121 5.7
1981 476,313 371,346 71,911 33,056 6,056 78.7 61.3 11.9 Hi5)
1982 480,582 373,082 75,071 32,429 6,147 78.2 60.7 12.2 5.3
1983 475,160 373,689 69,368 32.103 6,216 76.4 60.1 1.2 5:2
1984 477 910 377,031 69,449 31,430 6,276 761 60.1 1.1 5.0
1985 475,156 375,727 69,216 30,213 6,338 75.0 59.3 10.9 48
1986 471,777 372,811 69,572 29,394 6,407 73.6 58.2 10.9 46
1987 468,954 369,704 70,023 29,227 6,474 72.4 5¢.1 10.8 45
1988 478,571 376,735 72,693 29,143 6,535 73.2 57.6 111 45
1989 501,345 392,661 79,315 29,369 6,641 55 59.1 119 44
1990 526,887 405,486 92,901 28,500 6,717 78.4 60.4 13.8 42
1991 523,943 402,528 95,059 26,356 6,748 77.6 59.6 141 39
1992 525,056 398,642 102,085 24,329 6,787 774 58.7 15.0 36

Source: Health Statistics Division

! Compnsed of abortions performed in hospitals and clinics in Canada and abortions obtained by Canadian women in the United States.

¥ Compnised of stilibirths of at least 20 weeks’ gestation or birthweight of 500 grams or more, and hospitalized cases of spontaneous and
other unspecified abortions.

¥ Estimated population on July 1 in the specified year

Health Reports, Summer 1996, Vol. 8, No. 1 9 Statistics Canada
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Chart 2

Proportion of pregnancies ending in induced
abortion or miscarriage/stillbirth, Canada, 1974-
1992

%
20

Abortion
15

10 |

Miscarriage/stillbirth

oL p I .
1974 1976 1978 1980 1982 1984 1986 1988 1990 1992
Source: Health Statistics Division

Chart 3

Pregnancy rate, by age of women at end of
pregnancy, Canada, 1974 and 1992

Pregnancies per 1,000 women

160
140
120
100
80
60
40

20

o =
r 18-19 20-24 25-29 30-34 35-39 40-44'
Age of women at end of pregnancy

Source: Health Statistics Division

Note: Excludes Newfoundiand, Yukon, Northwest Teritories,
clinic abortions, and abortions obtained by Canadian
women in the United Stales.

T Numerator includes women younger than 15.

¥ Numerator includes women older than 44

Shift in outcomes

From 1974 to 1992, there was a noticeable shift in
pregnancy outcomes. While the majority of
pregnancies ended in a live birth, this proportion
declined from 79% to 76%. The proportion ending in
a stillbirth/miscarriage was almost halved, falling
from 9% to 5%. On the other hand, the percentage of
pregnancies that were ended by an abortion rose
from 12% to over 19% (Chart 2).

Pregnancy outcomes and how they have changed
over the past two decades differed substantially with
the age of the women (Chart 3).

Teenage pregnancy

Compared with women of other ages, teenagers
have a relatively low pregnancy rate. Moreover, from
1974 to 1992, the rate dropped substantially from 52
to 42 pregnancies per 1,000 women aged 15 to 19
(Table 2). The 1992 figure, however, was a slight
rise from the mid-1980s, when the rate had
remained below 40 per 1,000 for four successive
years (see Teenage pregnancy: An international
comparison).

Pregnancy rates among early teens (aged 15 to
17) mirrored this trend, declining from 32 per 1,000
in 1974 to 24 in the late 1980s, then increasing
slightly to 26 by 1992. At ages 18 to 19, pregnancy
rates were higher, but the pattern was similar. The
pregnancy rate of 18- to 19-year-olds fell from 81 per
1,000 in 1974 to 59 in 1984 and then rose to 66 by
1992

Teenage pregnancy: An international comparison

Canada's teenage pregnancy rate is similar to those in several
western European countries. In 1989, the rate in Canada (42
pregnancies per 1,000) was about the same as in France (43)
and in England and Wales (45). The Canadian rate, however,
was considerably above those of Sweden (35) and the
Netherlands (14).

On the other hand, Canada’s teenage pregnancy rate is less
than half that in the United States. In 1991, the figures were 42
per 1,000 in Canada versus 116 per 1,000 in the United
States.®" The low rates in Canada and other countries
compared with the United States may be related to attitudes
toward teenage sexuality, teenagers’ access to free and
confidential family planning services, and national policies on
sex education in schools.'®

Health Reports, Summer 1996, Vol. 8, No. 1
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Pregnancy Qutcomes

Of all age groups, teenagers have the highest
percentage of pregnancies ending in an abortion
(Chart 4 and Table 3). And this proportion has risen
substantially in the past two decades. By 1992, 34%
of all pregnancies among 15- to 19-year-olds were
ended by an abortion, compared with 25% in 1974.
At the same time, the share that resulted in a live
birth fell from 67% to 60%. Miscarriages/stillbirths
also claimed a smaller share of teenage
pregnancies, declining from 8% to 5% (Chart 5).

The consequences of teenage pregnancy may be
a loss of educational and occupational opportunities,
and the likelihood of diminished socioeconomic
status.'® This may account for the high proportion of
pregnancies that end in abortion among women
under age 20. For teenagers, abortion tends to be
associated with socioeconomic rather than biological
factors.?>%

Women in their twenties
Women in their twenties have the highest
pregnancy rates. However, as was the case for

teenagers, pregnancy rates among these women
have dropped since 1974.

Table 2

Chart 4

Proportion of pregnancies ending in abortion, by
age of women at end of pregnancy, Canada, 1974

and 1992

%
40 — —

35 m1974
1992
30
25
20

15

10

15497 2024 2528 Wd4 9B.W  40-44°
Age of women at end of pregnancy

Source: Health Statistics Division

Note: Excludes Newfoundland, Yukon, Northwest Temitones,
clinic abortions, and abortions obtained by Canadian
women in the United States.

! Includes women younger than 15.

¥ Includes women older than 44.

Pregnancy rate, by age of women at end of pregnancy, Canada, 1974-1992

Age grou
15-19 gEgesp
15-177 18-19 Total’ 20-24 25-29 30-34 35-39 40-44}
Pregnancies per 1,000 women

1974 321 80.6 51.5 1333 150.4 80.1 323 10.7
1975 32.8 79.8 515 1319 150.3 781 302 97
1976 314 785 501 1284 1482 77.8 295 9.0
1977 309 765 49 1 1274 147.3 795 283 79
1978 29.8 741 476 124.6 1456 79.9 26.9 7.7
1979 289 711 461 1235 147.3 81.3 26.7 6.9
1980 286 69.8 456 120.8 145.9 80.5 264 67
1981 274 66.6 439 116.1 1443 80.3 26.3 6.5
1982 27.4 65.2 438 1156 141.0 81.1 272 63
1983 25.1 60.3 407 111.8 139.7 82.4 274 5.9
1984 25.2 593 402 1085 140.8 84.9 284 5.8
1985 24.6 59.9 395 104.8 1402 85.6 287 58
1986 24.3 61.5 395 101.9 1384 85.6 296 58
1987 238 61.9 392 99.4 135.9 86.3 306 6.1
1988 24.0 62.1 397 101.3 137.3 88.8 322 6.4
1989 251 65.5 422 104.3 139.8 936 34.0 6.5
1990 259 65.7 424 105.0 1427 97.6 358 6.6
1991 25.9 66.7 423 102.7 140.3 98.0 36.5 6.7
1992 25.6 65.9 416 100.1 138.8 993 371 ]

Source: Health Statistics Division

Note: Excludes Newfoundland, Yukon, Northwest Termitories, clinic abortions, and abortions obtained by Canadian women in the United
States. The combined undercoverage is about 5% of pregnancies from 1974 to 1992.

T Numerator includes women younger than 15
¥ Numerator includes women older than 44.
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In 1992, the pregnancy rate among women aged
20 to 24 was 100 per 1,000, a dramatic decline from
133 in 1974. Along with this drop in rates, the
proportion of pregnancies that ended in a live birth
fell from 81% to 75%, as the share ending in an
abortion more than doubled from 10% to 21%. The
proportion ending in a miscarriage/stilibirth fell from
8% to 5%.

The highest pregnancy rates throughout the period
were among women aged 25 to 29. And although
these rates declined, the drop was not as sharp as
that for women in their early twenties. By 1992, the
pregnancy rate for women aged 25 to 29 was 139
per 1,000, down from 150 in 1974. As well, there
was almost no change in the proportion of
pregnancies that resulted in a live birth: 86% in
1992; 85% in 1974. The percentage that ended
because of a miscarriage/stillbith was halved,
dropping from 8% to 4%. In both 1974 and 1992,
relatively small proportions of pregnancies among
women aged 25 to 29 were ended by an abortion.
This figure, however, had risen from 6% in 1974 to
10% in 1992.

Chart5s

Proportion of pregnancies ending in mis-
carriage/stillbirth, by age of women at end of
pregnancy, Canada, 1974 and 1992

%
25 | —

m 1974
1992

I

25-29 - 34 333 GU=34"

Age of women at end of pregnancy

Source: Health Statistics Division

Note: Excludes Newfoundland, Yukon, Northwest Temitories,
clinic abortions, and abortions obtained by Canadian
women in the United States.

" Inciudes women younger than 15.

¥ Includes women older than 44.

Women in their thirties

From 1974 to 1992, pregnancy trends among
women in their thirties ran counter to the national
pattern. Unlike younger age groups, these women
experienced an overall increase in pregnancy rates.
The rate for women aged 30 to 34 rose from 80 to 99
per 1,000. The proportion of these pregnancies
resulting in a live birth increased from 81% to 86%,
while the proportion ending in an abortion remained
at 9%. In fact, by 1992, of all age groups, women
aged 30 to 34 had the lowest percentage of
pregnancies ending in an abortion. Meanwhile, the
share that resulted in a miscarriage/stillbirth fell from
10% to 5%.

After age 34, pregnancy rates are much lower.
Among women aged 35 to 39, the 1992 pregnancy
rate was just 37 per 1,000. Nonetheless, this figure
was up from 32 per 1,000 in 1974 and marked a
notable increase from the low—26 per 1,000—in the
early 1980s. In addition, the proportion of
pregnancies that resulted in a live birth in 1992 was
79%, arise from 70% in 1974. The proportion ending
in a miscarriage/stillbirth fell from 14% to 7%. And
women aged 35 to 39 were the only group among
whom the proportion of pregnancies ending in an
abortion declined: from 16% to 14%.

Women aged 40 and over

Few women aged 40 or over become pregnant, so
their pregnancy rate is the lowest of all age groups.
Moreover, between 1974 and 1992, the rate declined
from 11 to 7 pregnancies per 1,000 women aged 40
to 44.

During that period, however, there was a
considerable change in pregnancy outcomes for
these women. While 40- to 44-year-olds had the
highest proportion of pregnancies ending in a
miscarriage/stillbirth, over the past two decades, this
became a much less frequent outcome, falling from
23% to 12%. The share ending in a live birth rose
substantially from 53% to 62%. The proportion of
pregnancies ending in an abortion increased only
slightly from 24% to 26%, but after teenagers,
women aged 40 to 44 had the highest proportion of
pregnancies ending in an abortion. For some women
over age 40, the motivation for choosing abortion
may have been the desire to reduce the risk of
delivering a child with congenital anomalies, such as
trisomies.”> An additional reason for the relatively
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high percentage of abortions among older women is
that the number of unplanned pregnancies also
increases at these ages.

Older mothers

From 1974 to 1992, pregnancy rates rose among
women in their thirties, but declined at younger ages.
Meanwhile, maturing of the baby boom generation
shifted the age distribution of the female population
of childbearing age. As a result, older women now
account for a much larger proportion of pregnancies
than was the case in the early 1970s (Chart 6). By
1992, 32% of pregnancies were among women in
their thirties, up from just 18% in 1974, the share
represented by women under age 25 fell from 44%
to 26%. The trend toward older ages for childbearing
is evident in other indicators. For example, from
1974 to 1990, the average age of a first-time mother
rose from 23.7 to 26.4 years.*

Table 3

Pregnancy outcomes, by age of women at end of
pregnancy, Canada, 1974 and 1992

Pregnancy outcomes

Pregnancies Live Abortions Miscarriages/
births stillbirths'

%
All ages 1974 438,321 79 12 ]
1992 525,056 76 19 5
15-19 1974 57.004 67 25 8
1992 38,055 60 34 5
20-24 1974 136,125 81 10 8
1992 100,779 75 21 5
25.29 1974 139,284 85 6 8
1992 165,159 86 10 4
30-34 1974 58,882 81 9 10
1992 126,543 86 9 5
35-39 1974 20,045 70 16 14
1992 43,861 79 14 7
40-44% 1974 6,623 53 24 23
1992 7.439 62 26 12

Source: Heaith Statistics Division

Note: Age breakdowns exclude Newfoundland, Yukon,
Northwest Territones, clinic abortions, and abortions
obtained by Canadian women in the United States.

T Comprised of stillbirths of at least 20 weeks' gestation or
birthweight of 500 grams or more, and hospitalized cases of
spontaneous and other unspecified abortions.

Includes women younger than 15.
Includes women oider than 44.

Chart 6
Distribution of pregnancies, by age of women at
end of pregnancy, Canada, 1974 and 1992
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Source: Health Statistics Division

Note: Excludes Newfoundiand, Yukon, Northwest Territones,
clinic abortions, and abortions obtained by Canadian
women in the United States.

" Includes women younger than 15.

¥ Includes women older than 44.

Implications of pregnancy deferral

To some extent, the drop in pregnancy rates at
younger ages reflects women postponing pregnancy
and childbith to pursue education and
employment.??° But as the rise in pregnancy rates
among women in their thirties indicates, motherhood
cannot be delayed indefinitely. And despite the sharp
downturn in miscarriages/stillbirths, the risk of
complications increases at age 30 and over. For
instance, while the rate of cesarean sections is
falling, it remains highest among older mothers (see
Declining cesarean section rates: A continuing
trend? in this issue).

The deferral of pregnancy also has implications for
fertility and fecundity because of age-associated
changes in the reproductive and endocrine
systems.® The probability that conception will occur,

® Fertility refers to the actual number of live births to a woman;
fecundity, to the ability to conceive and whether conception
results in a live birth.
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or that it will lead to pregnancy or live birth, declines
at older ages.?*?’

In addition, during the period in which she delays
childbearing, a woman may be exposed to
conditions that couid affect her ability to conceive.
For instance, sexually active women are potentially
exposed to sexually transmitted diseases that may
lead to pelvic inflammatory disease and possibie
infertility because of scarring of the fallopian tubes ?®
As well, since the 1940s, smoking rates among
women have increased. Female smokers who
postpone pregnancy may encounter fertility
problems, as smoking has been associated with
lengthened time to conception and earlier onset of
menopause. %

Consequently, as a result of delaying pregnancy,
there may now be more women with fertility
problems than was the case in the past. To some
degree, the recent Royal Commission on New
Reproductive Technologies may be viewed as a
manifestation of such problems.31 Reproductive
technology and the medical and ethical issues
related to it may have become more visible as
growing numbers of women have turned to such
means as a salution to infertility.
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Declining Cesarean Section Rates: A Continuing Trend?

Wayne J. Millar, Cyril Nair, and Surinder Wadhera*

Abstract

Since the mid-1980s, cesarean section rates in Canada
have declined. By 1993, 18 of every 100 deliveries were
by cesarean section, compared with close to 20 per 100 in
1987. As well, in 1993, 9 of every 100 deliveries were
primary cesareans, down from a high of aimost 11 per 100
in the mid-1980s. And the repeat cesarean section rate
fell from 39 per 100 cesareans in the mid-1980s to 34 in
1993.

A major factor in the downtum of cesarean section rates
has been a steady increase in vaginal births after
cesarean section (VBACs). From 1979 to 1993, the rate
rose more than tenfold from 3 to 33 per 100 women who
previously had a cesarean section. This trend toward
VBAC deliveries was apparent among women in all age
groups.

Within Canada, there are large provincial differences in
cesarean section and VBAC rates. In 1993, cesarean
rates ranged from 15 per 100 delivenes in Manitoba to 22
in New Brunswick. VBAC rates ranged from 16 per 100
previous cesarean sections in New Brunswick and
Newfoundliand to 42 in Alberta.

This article traces trends in cesarean section and VBAC
rates in Canada and the provinces from 1979 to 1993
The data are based on individual patient
admission/separation records of general and allied
hospitals, that are submitted to Statistics Canada.

Keywords: cesarean section, repeat cesarean
section, vaginal birth after cesarean,

pregnancy complications

* Wayne J. Millar (613-951-1631), Cyn! Nair (613-951-8387), and
Suninder Wadhera (613-951-3415) are with the Health
Statistics Division at Statistics Canada, Ottawa K1A 0T6

Introduction

A major increase in cesarean deliveries in a
number of industrialized countries in the 1970s and
early 1980s sparked debate among women's
groups, health economists, and the medical
profession about justification for the procedure. In
Canada, by the mid-1980s, national and provincial
conferences had recommended guidelines aimed at
reducing unnecessary surgical intervention and
promoting the safest forms of birth for women and
their babies."? (See The 1986 National Consensus
Conference on Aspects of Cesarean Birth.) Shortly
thereafter, the annual number and rate of cesarean
sections began to decline.

This article traces trends in cesarean deliveries,
repeat cesarean sections, vaginal delivery after
cesarean section, and cesarean indications for
Canada and the provinces from 1979 to 1993.

Cesarean sections declining

From 1979 to 1989, the annual number of
cesarean sections performed in Canada rose from
almost 53,800 to just over 75500 (see Methods).
After 1989, numbers declined steadily, dropping to
68,000 in 1993 (Table 1).

The cesarean section rate followed a similar trend,
rising from 15 cesareans per 100 hospital deliveries
in 1979 to almost 20 per 100 in the late 1980s, and
then falling below 18 per 100 by 1993.
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Declining Cesarean Section Rates: A Continuing Trend?

The 1986 National Consensus Conference on Methods
Aspects of Cesarean Birth
Data source
In response to concern that Canada's cesarean section Canadian cesarean section data are based on individual
rate was about two times those in comparable European patient admission/separation records submitted by general and
countries, a Canadian consensus process was started in allied hospitals to their provincial govemments. The provinces
1985 to establish appropriate clinical guidelines for the forward annual abstracts relating to an individual's hospital stay
choice of cesarean birth.' The next year, the National and separation (discharge or death) to Statistics Canada. The
Consensus Conference on Aspects of Cesarean Birth, a ten- abstracts contain demographic and medical information such
member panel of representatives from across the country, as age and sex, diagnoses, surgical procedures, length of stay,
issued guidelines aimed at reducing unnecessary surgical place of residence, and location and type of institution. The
intervention while promoting safe birth. The panel's data are edited at Statistics Canada for completeness and
recommendations were based on a review of all relevant consistency. Intemal validity tests are carried out to ensure
literature published since 1960. compatibility between age, sex, diagnosis, and surgical
procedure. The annual figures pertain to April to March fiscal
The 1986 guidelines addressed rising cesarean rates in years.

three areas: breech presentation, previous cesarean, and
prolonged or difficult labour (dystocia). In each area, if there For each year from 1979 to 1993, data on cesarean rates

was compelling evidence that one method of birth was safer were extracted from data on total deliveries. Hospital
than another, that method was recommended. if the separation records may contain information on one or more

evidence was less compelling, but favoured one method diagnoses, and one or more surgical procedures. A hierarchical
over another. that method was to be offered. coding method was used to identify indications for cesareans.
Records were analyzed if cesarean section codes appeared in

According to the document, a planned vaginal birth should any of the first three procedures identified.

be recammended given a breephgNgasnigtian at 36 or Classification of cesarean section deliveries, by
more weeks' gestation and/or estimated birth weight of

2,500 to 4,000 grams, and offered for breech presentation at type of procedure
31 to 35 weeks’ gestation and/or estimated birth weight of Diagnosis Classification codes
1,500 to 2,500 grams. Cesarean section should be offered
for breech presentation at 30 weeks' gestation or less and Cesaraan section CCP (86.0-86.2, 86.8, 86.9)"
estimated birth weight under 1,500 grams. Previous cesarean ICD-9 (654 .2)}

- . ) . Repeat cesarean and

The guidelines also encouraged consideration of vaginal operation code ICD-9 (654.2)": CCP (86.0,

birth for mothers with previous cesarean section. 861, 86.2, 86.'8, 86.9)7
recommending “trial of labour” for women who had one low Vaginal birth after cesarean
segment .transverse cesarean sectlop, ‘sm.gleton vertex section (VBAC) ICD-8 (654.2)" and operation
presentation, and no absolute contraindication (such as codes not equal to cesarean
placenta previa). Suspected birth weight of 4,000 grams or section
more did not in itself preclude tna! of labour. However,
previous classic, low vertical or unknown uterine incision " Canadian Classification of Diagnostic, Therapeutic and
was considered to be a contraindication. Surgical Procedures

¥ Intemational Classification of Diseases, 9" revision

The guidelines suggested criteia for a diagnosis of

prolonged or difficult labour (dystocia), another leading Uiy tatibms
cesarean indication. Before such a label is considered, the The hospital morbidity database at Statistics Canada does
woman must be in the active phase of labour. In the latent not have information that might clarify the factors associated
phase of labour, such a diagnosis is not appropriate, nor is a with cesarean sections, such as gestational age, parity, and
cesarean section, which should be considered much later, birth weight of the infant. Another limitation is that ICD
and then only after satisfactory augmentation of uterine classification codes do not distinguish between cases in which
action has failed to secure progress after reasonable time. repeat cesarean was elective as opposed to medically
The document stipulated that slow progress in labour is not indicated.’ As well, the data refer to births in hospital and
itself a problem, and dystocia was considered to be a valid exclude those that occur outside hospital (birthing centres,
diagnosis only if there is lack of cervical dilation (less than home, day care/surgery, etc.), but such exclusions account for
0.5 cm/hour) over 4 hours. less than one percent of all deliveries.

in all categories—breech presentation, previous Definitions
cesarean, or prolonged/difficult labour—the guidelines
specified that the experience of the attending physician and The cesarean section rate is the number of cesarean
the informed decision of the woman were crucial. This sections per 100 deliveries. The repeat cesarean section rate is
meant that there should be a careful review with the woman the number of repeat cesareans per 100 cesarean deliveries.
of identifiable risks and benefits to herself and her child The vaginal birth after cesarean section rate (VBAC) is the
associated with the choice of delivery method. number of such events per 100 deliveries among women who

S ) had a previous cesarean section.
In 1891, the guidelines were further revised to support

trial of labour after two previous cesarean sections.’
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While provincial cesarean rates generally followed
the same pattern, there were differences. In all
provinces, cesarean section rates were higher in
1993 than in 1979 (Table 2). However, in every
province except New Brunswick, the 1993 rate was
down from an earlier peak. Manitoba was unique in
that its rate was relatively stable, with no pronounced

Table 1

Deliveries and cesarean sections, Canada, 1979-
1993

Cesarean sections

increase in the mid- to late-1980s. In 1993, Manitoba _Total  Number Cesarean Primary Repeat
: . deliveries section cesarean cesarean
had the lowest cesarean section rate in the country, ale =Esliser  Seclion
and New Brunswick, Newfoundland, and British rate rate
Columbia, the highest. Per100 Per100 Per 100
deliveries deliveries cesareans
The older the mother, the more likely she is to 1979 366,394 53,759 147 10.1 30.4
. 1980 365,643 58,527 16.0 10.6 322
have a cesarean section. The 1993 ratg for women oy 369877 60,956 16,5 1688 36
aged 35 and over was 24 cesarean sections per 100 1982 369,759 63,684 17.2 104 375
hospital deliveries. By contrast, for women younger ::gi g;;.igg gg-glg :;g :gg ggg
than 20, the rate was '12 per 10Q hospital deliveries 185 368318 70.379 191 10.9 39,1
(Chart 1). However, since the mid-1980s, cesarean 1986 366,078 70,115 19.2 10.6 39.3
section rates for women of all ages have decreased. o A L B © 100 5 e
g 1988 371,073 72,591 19.6 10.7 38.2
1989 388,269 75,531 19.5 10.5 37.1
1990 392,065  74.802 19.1 9.8 37.1
1991 388,144 72,336 18.6 9.0 371
1992 394,176 69,839 17.7 86 353
1993 386,309 67,952 176 85 343
Source: Health Statistics Division
Table 2
Cesarean section rates, by province, Canada, 1979-1993
Canada Nfid PE.. N.S. N.B. Que. Ont. Man. Sask. Alta B.C.
Cesarean sections per 100 deliveries
1979 14.7 183 15.5 15.5 146 12.9 16.0 14.4 1.8 13.2 16.6
1980 16.0 185 146 16.3 14.8 156 ) 14.2 11.4 13.8 179
1981 16.5 18.8 17.0 17.0 16.8 16.1 17.5 147 123 141 18.8
1982 17.2 19.0 15.6 176 17.2 16.5 18.5 15.0 135 15.2 18.0
1983 17.8 20.1 145 18.2 18.8 172 18.0 149 14.0 15.6 20.0
1984 18.9 204 17.0 18.0 19.2 185 19.9 15.1 15.3 16.7 21.1
1985 19.1 218 17.0 18.9 18.9 18.0 20.4 139 15.5 16.7 21.0
1986 19.2 215 18.1 19.2 18.7 18.8 20.4 14.9 15.4 16.7 216
1987 196 224 17.2 19.8 21.0 19.3 203 156 16.3 176 219
1988 19.6 233 18.1 19.9 20.8 18.0 203 155 17.4 171 222
1989 19.5 219 16.4 202 213 18.3 20.1 15.6 173 16.8 235
1980 191 23.8 16.4 18.0 211 17.8 19.6 15.0 17.5 16.2 238
1991 18.6 236 183 18.5 223 17.5 18.6 14.5 178 16.6 23.0
1992 17.7 21.4 20.2 19.1 220 16.4 %7 14.8 16.8 157 216
1993 176 2172 19.3 19.3 223 163 17.6 15.1 16.4 155 21.2

Source: Health Statistics Division
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Chart1

Cesarean section rates, by age of mother,

Canada, 1979-1993
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Source: Health Statistics Division

Table 3

0 ~ i ¢
1979 1981 1983 1985 1987 1989 1991 1993

Primary and repeat cesarean sections

Some of the overall decline in the cesarean
section rate is attributable to a decrease in primary
procedures. Primary cesarean sections fell from 11
per 100 deliveries in the mid-1980s to less than 9
per 100 in 1993.

Repeat cesarean section rates also decreased in
recent years. The rate fell from 39 repeat cesareans
per 100 cesarean deliveries in the mid-1980s to 34
in 1993. Nonetheless, the 1993 figure was above the
1979 level (30). This pattern prevailed in most
provinces, although rates varied (Table 3).

Repeat cesarean sections are particularly common
among older mothers (Chart 2). In 1993, 42% of all
cesarean section deliveries to women over age 35
were repeat cesareans; the corresponding figure for
women aged 30 to 34 was 41%. However, the 1993
repeat cesarean rates for women in all age groups
were down from highs that had occurred in the
1980s.

Repeat cesarean section rates, by province, Canada, 1979-1993

Canada Nfid P.E.l N.S. N.B. Que. Ont. Man. Sask. Alta B.C.
Repeat cesarean sections per 100 cesareans

1979 304 335 1.6 242 138 28.9 311 316 27.9 33.8 355
1980 322 36.0 24 315 17.2 296 32.2 37.0 N7 36.0 37.2
1981 369 39.2 315 36.2 282 35.9 38.0 38.2 31.8 39.4 36.4
1982 375 38.7 29.8 341 325 36.6 384 409 30.6 38.7 38.8
1983 385 41.0 341 36.5 34.8 374 390 39.0 337 39.7 39.9
1984 39.0 391 276 36.8 377 36.8 39.3 413 343 40.5 40.1
1985 39.1 40.2 36.2 386 391 347 39.9 383 383 40.8 40.8
1986 393 40.2 433 386 397 36.5 40.2 38.6 373 411 40.2
1987 383 36.0 38.1 37.7 37.7 349 40.2 371 36.2 39.2 39.6
1988 38.2 315 341 351 375 371 393 349 386 38.3 39.6
1989 371 327 40.9 34.9 333 36.7 381 34.9 38.1 36.8 374
1990 371 336 395 346 36.8 354 383 346 377 39.0 37.0
1991 371 364 353 36.8 3793 35.0 378 335 40.1 37.0 38.8
1992 353 36.9 336 337 359 337 36.1 30.1 39.7 340 37.0
1993 343 343 344 33.0 36.3 327 342 336 39.0 334 364

Source: Health Statistics Division
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Vaginal births after cesarean sections (VBAC)

A cesarean section delivery does not necessarily
mean that a woman must have the same procedure
for all subsequent births. From 1979 to 1993, there
was a sharp increase in vaginal births among
women who had previously had a cesarean delivery.
During this period, the absolute number of VBACs
rose from 499 to 11,705, while the VBAC rate
increased from 3 to 33 per 100 deliveries among
women with a previous cesarean section (Chart 3).

Provincial differences in VBAC rates were
substantial (Table 4). Alberta’'s and Manitoba's rates
were highest at more than 40 VBACs per 100
previous cesarean sections. The lowest VBAC rates
were in New Brunswick and Newfoundiand.

VBACs were most common among younger
women (Chart 4). The 1993 rate for women under
age 20 was 43 per 100 previous cesareans,
compared with 30 for mothers aged 35 and over.
Since 1979, the VBAC rate has risen about tenfold
for women in each age group.

Table 4

Chart 2

Repeat cesarean section rates, by age of mother,
Canada, 1979-1993

Repeat cesarean sections
per 100 cesareans

60
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Source: Health Statistics Division

Vaginal birth after previous cesarean (VBAC) rates, by province, Canada, 1979-1993

Canada Nfid PE.L N.S. N.B.

Que. Ont. Man. Sask. Alta B.C.

VBACs per 100 deliveries among women with a previous cesarean section

1979 3.0 0.7 - 20 0.4
1980 40 1.6 . 4.0 0.4
1981 46 211 29 11.2 3.0
1982 56 07 45 115 3.0
1983 6.8 1.7 43 12.7 34
1984 %S5 14 43 13.6 45
1985 9.1 0.5 54 10.0 46
1986 1.6 1.3 149 12.0 10.2
1987 13.4 23 13.5 17.2 11.0
1988 15.6 24 8.2 20.2 1.3
1989 19.1 1.8 16.0 22:2 16.1
1990 235 557 9.5 27.8 16.3
1991 284 58 16.2 29.0 123
1992 313 83 151 345 154
1993 334 16.2 23.4 36.2 15.5

33 28 6.5 1.6 49 1.7
77 21 59 0.9 6.0 27
3.4 49 76 0.8 71 27
48 58 108 0.5 7.4 43
52 6.3 13.8 1.3 7.8 96
56 6.1 187 7.0 9.2 9.8
57 7.4 252 14.5 11 127
8.3 9.2 26.7 16.7 16.6 14.8
104 106 256 15.8 19.1 1.7
12.9 13.5 26.9 20.6 225 17.0
18.8 15.6 339 214 28.4 18.2
251 20.2 36.6 26.7 321 220
303 26.6 39.7 304 36.4 26.6
343 298 428 335 39.6 26.3
359 321 404 346 419 29.7

Source: Health Statistics Division
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Chart 3

Cesarean section rates and VBAC rates, Canada,
1979-1993
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Chart 4

VBAC rates, by age of mother, Canada, 1979-
1993
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Medical indications for cesarean section

The upturn in the VBAC rate notwithstanding,
throughout the period, the leading medical indication
for cesarean section was previous cesarean birth
(Table 5). In 1993, a previous cesarean was cited as
the reason for 34% of all cesarean deliveries; this
was down from 39% in the mid-1980s, but higher
than the 1979 figure (30%).

At the same time, the proportion of cesareans
performed because of breech presentation rose from
5% to 11%, and the proportion for fetal distress
increased from 3% to 10%. The latter could be
related to greater use of electronic fetal heart
monitoring, although the data do not indicate
whether electronic monitoring was used. A recent
survey of routine maternity care practices in
Canadian hospitals suggests that about 65% of
hospitals had a policy that specified that all women
were to have a 20- to 30-minute initial fetal heart rate
strip done on admission; 3% of hospitals had a
policy of routine continuous electronic fetal heart rate
monitoring ®

Table 5

Selected medical indications for
section, Canada, 1979-1993

cesarean

Total Indication for cesarean section
cesarean
sections Previous Dystocia  Breech Fetal
cesarean distress
%

1979 53.759 304 240 553 34
1980 58,627 322 17.0 71 4.0
1981 60,956 36.9 17.0 7.8 4.7
1982 63,684 875 16.6 7.7 5.2
1983 66,314 8.5 146 8.6 5W7.
1984 69,645 39.0 148 8.2 59
1985 70,379 39.1 141 8.2 6.5
1986 70,1456 392 14.4 83 6.9
1987 783 383 14.7 8.4 7.7
1988 72,591 382 15.2 8.7 86
1989 75,531 371 16.2 93 9.0
1990 74,802 371 16.8 97 8.9
1991 72,336 36.3 17.3 99 9.3
1992 69,839 35:3 17.7 104 9.9
1993 67,952 34.3 17,5 11.0 10.0

Source: Health Statistics Division
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The proportion of cesarean sections in which the
medical indication was difficult or slow labour
(dystocia) rose from around 14% in the mid-1980s to
18% in 1993. This does not necessarily mean that
the incidence of dystocia changed. The Statistics
Canada hospital morbidity database contains no
information relating specifically to the management
of dystocia. Moreover, the diagnosis of dystocia
lacks specificity and precision.®

Will the trend continue?

The 1986 guidelines on cesarean delivery were
endorsed by the Society of Obstetricians and
Gynecologists of Canada and were widely
distributed. Although the issuance of guidelines
regarding obstetric practice may represent the
consensus of the parties involved, the impact may
not have been immediate.” However, since the late
1980s, at the national level, cesarean section rates
have fallen. The VBAC rate, which until then had
been rising slowly, more than doubled.

Provincial disparities in cesarean section and
VBAC rates are striking. This may reflect provincial
differences in the establishment and implementation
of delivery policies/guidelines or in the peer group
process surrounding obstetric care. The slow
response of physicians to national guidelines has
been observed in other contexts.® Individual
physician practices, hospital policy, type of hospital,
hospital resources, patient education, and patient
demands could all influence the number of
cesareans that are performed.>* *'2

As well, concern about litigation may affect
cesarean rates. An increasing proportion of
Canadian clinicians state that fear of litigation
influences their decision to do cesarean sections.'
Yet although cesarean section has been regarded as
a means of reducing perinatal mortality, evidence
indicates that it is possible to lower the cesarean
section rate without increasing risk to newborns.'*'®

* While previous cesarean, breech presentation, fetal distress.
and difficult labour are the four most common medical
indications for cesarean section, more than one indication
could have been cited in a delivery. Breech presentation and
previous cesarean are dichotomous vanables, whereas fetal
distress and difficult labour are more subjective.

In addition, research on the effect of cesarean
sections on birth outcome in very low birth weight
infants suggests that after accounting for certain
maternal and fetal factors, cesarean delivery is not
associated with a lower risk of either mortality or
other major complications. '®

Further decreases in cesarean section rates could
be slowed by changing fertility patterns. The high
cesarean rates at older ages suggest that maternal
age is an important risk factor for the procedure."
And the number and rate of births to women in their
thirties are increasing substantially.”® (See Preg-
nancy Outcomes in this issue.) By 1992, 38% of
births were to women aged 30 or over, and of these
births, 25% were first births. Rates of multiple birth
have also increased, especially among women aged
30 and over.” Since the age of the mother and
multiple births are associated with higher cesarean
rates, both trends could attenuate further cesarean
rate decreases.

In summary, there have been reductions in
Canada'’s cesarean section rate, accompanied by an
increase in the VBAC rate. Stabilization or a
decrease in cesarean rates has also been noted in
other industrialized countries.'*'® But although
Canada has made progress in reducing cesarean
sections, the 1993 rate was still almost as high as in
the United States, and several times higher than
those in England and Wales, Norway, Sweden, and
Scotland.'* %%

Some researchers contend that the number of
cesarean deliveries will not continue to decline
unless adequate studies to assess the effectiveness
of new technologies are performed, and unless
medical education instills patterns of practice that
have known benefits to obstetric outcomes.?' Recent
assessments of the methods by which cesarean
rates will be lowered have stressed the need for
multiple strategies. Continuing medical education,
formal hospital-initiated programs, external review of
services, modification of malpractice laws, and
consumer education have been cited as possible
approaches.?*
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Disability among Canada’s Aboriginal Peoples in 1991

Edward Ng *

Abstract

In 1991, disability rates among adults were high for
Abonginal people, compared with the total Canadian
population: 31% versus 13%. For all ages and levels of
education, Abonginal disability rates were much higher than
those of Canadians overall. While most younger Aboriginal
persons with a disability were only slightly disabled and did
not need help with their daily activities, at age 55 and over,
more than half of Abonginal persons with a disability were
either moderately or severely disabled and required such
help. Nonetheless, most of the Abonginal population with
disabilities who needed help received it so only a small
proportion of them had unmet needs for assistance. The
need for assistance, however, increased with the severity of
disability. Recent improvements in survivorship mean that
more Abonginal people will live to older ages, at which
disability rates are higher. This has implications for their
need for health and social services, and the associated
COsts.

Statistics Canada’s 1991 Abonginal Peoples Survey
(APS) was used to examine the prevalence and seventy
of disability and the degree of dependence in the
Aboriginal population. Where possible, these results are
compared with data for the total Canadian household
population from the 1991 Health and Activity Limitation
Survey (HALS).

Keywords: disabled, activities of daily living, limitation
of activity, Indians (North Amencan),
Aboriginal health

* Edward Ng (613-951-1733) is with the Health Statistics Division
at Statistics Canada, Ottawa, K1A 0T6.

Introduction

Progress has been made during the past three
decades in many aspects of Aboriginal heaith. For
example, as a result of improved living conditions and
better access to heaith care, death rates have
declined. But despite these recent improvements,
Aborginal Canadians face a disproportionate number
of serious health problems. '* Specifically, they are
far more likely than Canadians overall to have a
disability. (Disability refers to self-perceived limitations
in sensory, mobility, agility, or other physical and
psychological abilities, which had lasted or were
expected to last six months or more.) The age-
standardized disability rate among the adult Aboriginal
population in 1991 was more than double the national
rate: 31% versus 13%.

Not only do disability rates differ, but so do the
dimensions of the problem. Aboriginal people with
disabilities generally encounter difficulties that non-
Aboriginals with disabilites do not The Special
Committee on the Disabled and the Handicapped
stated in 1981 that “while all disabled Canadians have
obstacles to overcome, Native Canadians who are
disabled often have more. If they live in the north or on
reserves, they are isolated from services for the
handicapped that are usually located in cities. And if
they go to the cities to take advantage of these
services, they must abandon a familiar lifestyle and
community. As well, they often have to cope with the
obstacles of prejudice.”

Data on the prevalence and severity of disability
among Aboriginal people are important for the
development of health policies and programs.” Until
recently, such information did not exist. The
Aboriginal Peoples Survey (APS), conducted by
Statistics Canada in 1991, was the first national
survey focusing on the social, economic, and health
conditions of the Aboriginal peoples (see Methods).

Heaith Reports, Summer 1996, Vol. 8, No. 1

25

Statistics Canada



Disability among Canada’s Aboriginal Peoples in 1991

— = :

Methods

Data source

The data in this article are from the 1991 Census and two
post-censal Statistics Canada surveys: the Aboriginal Peoples
Survey (APS) and the 1991 Health and Activity Limitation Survey
(HALS). (The first HALS had been conducted in 1986.) The APS
selected a sample of people who indicated on the 1991 Census
that they had Aboriginal ancestry. These individuals were asked if
they identified with their Aboriginal origins, and/or were registered

| under the Indian Act.®® A person who reported, for example, Inuit

origin on the census, but did not self-identify as Inuit on the APS,
would not have been included as part of the APS population.

The APS collected data on lifestyle and living conditions
(including health) from about 65,500 people aged 15 and over
with Aboriginal identity living on reserves, in native settlements,
or off-reserve. Personal interviews were conducted in the fall of
1991 and in early 1992. The response rate was 78%. For
operational reasons, residents of institutions (nursing homes;
residences for senior citizens; hospitals—general, matemity, etc ;
chronic care hospitals; psychiatrc institutions; treatment centres
and institutions for the physically handicapped) were excluded
from the survey.

The purpose of the HALS was to determine the prevalence,
nature, and severity of disabilities in Canada and the barriers that
individuals with activity limitations encounter in their daily
activities.'® The HALS had two components: a household
survey and an institutions survey. To identify the target population
for the household component, two census questions (on activity
limitation and long-term disability) were used. The response rate
for the household component, which included children, was 87%.
The HALS data in this article are based on the approximately
91,400 interviews with adults in the household population, which
took place in the fall of 1991.

Because any comparison of crude disability rates between the
Aboriginal and total Canadian populations will be influenced by
their different age structures, rates were age-standardized. The
total APS estimated population aged 15 and over was used as
the standard population.

Definitions

The APS and the HALS used the World Health Organization's
(WHOQ) definition of disability: "any restriction or lack (resulting
from impairment) of ability to perform an activity in the manner or
within the range considered normal for a human being.”""
Respondents to both surveys were asked comparable questions
about self-perceived limitations (which had lasted or were
expected to last for six months or more) in sensory, mobility,
agilty, or other physical and psychological abiiities (see
Appendix). A person who was limited in any of these activities for
health-related reasons, even with a specialized or technical aid,
was considered to have a disability. Conversely, a person who
used' an aid that comected a limitation, was not considered to
have a disability.

According to the WHO framework, an impairment is “any loss
or abnomality of psychological, physiological, or anatomical

structure or function” Thus, impaiment is concemed with
intrinsic loss of function of parts of the body, while disability is
concemed with integrated activities expected of the person, such
as tasks, skills, and behaviours. For example, a near-sighted
person has an eye impairment, but the same person wearing the
appropriate corrective lenses does not have a seeing disability.
From this perspective, disability can be described as uncorrected
impairment.

Severity of disability was determined for 23 activities.
Generally, a score of 1 was assigned for partial loss of function
(difficulty), and 2 for total loss of function (inability). A person with
a total score of 1 to 4 was considered slightly disabled; 5 to 10,
moderately disabled; and 11 or more, severely disabled.'?

Dependence was defined in terms of receiving help, for
reasons of health, with activities such as personal care, mobility
within the home, food preparation, housekeeping, and grocery
shopping. For each activity, respondents were asked if they
needed help, and if so, whether they were getting it. Those who
received help were defined as dependent; those without help,
independent. But the receipt of help does not necessarily satisfy
the need. Thus, these two groups were further subdivided by
unmet need for help.

The Aboriginal peoples are diverse, encompassing several
origins and numerous languages. North American Indians, Métis,
and Inuit are the major groups. In this article, North American
Indians are categorized by official status, as either registered or
non-registered under the Indian Act, and by whether they lived
on- or off-reserve.

Limitations

The APS excluded 78 Indian reserves and settlements (about
38,000 people) that did not participate in the 1991 Census, and
thus, could not be selected for the APS. An additional 181 Indian
reserves and settlements (about 20,000 people) and 14
Aboriginal communities (about 2,000 people) participated in the
1991 Census, but not in the APS. At the national level, the impact
of the missing data on rates and percentage distributions is
expected to be quite small.

The disabilty data refer to seflf-reported, self-perceived
conditions, and do not necessarily coincide with medical
diagnoses. Consequently, varying interpretations of the concept
of disability could influence the results. In anticipation of this
potential problem, Statistics Canada consulted Aboriginal
organizations extensively during the development of the APS.
Aboriginal people with disabilities also provided advice on the
content and wording of the questionnaire. Nevertheless, it is not
possible to determine the extent to which cultural bias may have
affected the results of the APS compared with the HALS.

The questions in the APS and the HALS on disability and
severity of disability were comparable, but the questions on
dependency were not. As a result, this article presents
dependency data only for Aboriginal people.
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Disability among Canada's Aboriginal Peoples in 1991

The APS and Statistics Canada’'s Health and Activity
Limitation Survey (HALS) provide comparable
disability data for Aboriginal people and for Canadians
in general.™'®  This article, based on APS and 1991
HALS results, examines the severity of disability and
the degree of dependence in the Aboriginal population
aged 15 and over.

Disability more prevalent

Disability is much more prevalent among the
Aboriginal peoples than among Canadians overall. In
1991, 117,100 or 31% of Aboriginal adults reported at
least some disability, whereas the age-standardized
rate for the total Canadian population was 13% (Table
1). At younger ages, the difference was even more
pronounced. For 15- to 24-year-olds, the Aboriginal
disabilty rate was more than three times the
corresponding Canadian figure: 22% and 7%.

A variety of health problems among Aboriginal
people have been attributed to poor housing and
community conditions, such as crowding and the lack
of safety facilities. (See Tuberculosis in this issue.)
These conditions may partly explain their high
disability rates.’® As well, the high disability rates
among Aboriginal youths are  consistent with
relatively higher rates of illness and death arising
from accidents, violence, and suicide.'? In fact,

Table 1
Disability rates, by Aboriginal group, Canada, 1991

earlier data reveal that accidents were most often
cited as the underlying cause of disability among
Canadians of Aboriginal ancestry, followed by aging
and congenital factors.””  Inhalant abuse and fetal
alcohol syndrome may also be factors in the
comparatively high disability rates, although there is
considerable uncertainty about the extent of the latter
in Aboriginal communities.?® Another emerging health
concern among Aboriginal people is diabetes, but the
degree to which their high disability rate was related to
diabetgc conditions could not be determined from APS
data.’

Rates higher for Aboriginal women

The age-standardized disability rate for Aboriginal
women was slightly higher than that for men: 33%
versus 30%. This pattem prevailed regardless of age
(Table 2). Among 15- to 24-year-olds, 23% of
Aboriginal women and 20% of Aboriginal men
reported some disability, at age 55 and over, the
proportions were 68% and 64%.

By contrast, the age-standardized disability rates for
all Canadian adults were almost the same for women
and men: 13% and 12%. At ages 15 to 24, both
figures were 7%. However, at age 55 and over,
women'’s disability rate slightly exceeded men's: 37%
and 35%.

Total Total

Canadian  Aboriginal North American Indians Métis Inuit
population  population
Piace of residence Official status
under Indian Act
Total  On-reserve  Off-reserve Registered Non-
registered
Sample size ! 91,360 65,450 52,940 37,610 15,330 46,980 5,870 8,850 6,080
Estimated
population ' 21,063,100 373,800 277,700 100,400 177,200 218,900 58,800 81,700 18,800
Persons with
disabilities 3,533,100 117,100 87.200 33,200 54,100 68,800 18,400 26,000 5400
Disabiiity rates %
Alf ages* 126 31.4 313 317 31.0 31.2 319 320 29.9
15-24 AD) 21.7 217 217 217 20.7 255 218 21.0
25-34 8.5 23.6 237 233 239 240 227 23.1 232
35-54 8%, 355 354 35.5 353 35.2 36.1 37.2 3823
55+ 357 66.5 66.4 70.1 63.3 67.3 61.8 68.1 62.5

Source: 1991 Abonginal Peoples Survey and 1991 Health and Activity Limitation Survey

Note:  Household population aged 15 and over
" Bacause of rounding, row detail may not add to totals.

* Total disability rates are age-standardized to the total APS adult population.
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Chart 1

Disabled population with moderate or severe disabilities, by origin, age and sex, Canada, 1991
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Source: 1991 Aboriginal Peoples Survey and 1991 Health and Activity Limitation Survey
Note: Household population aged 15 and over

Table 2

Disability rates, by severity of disability, origin and sex, Canada, 1991

Severity of disability

Any disability Slight Moderate Severe

Aboriginal Total Aboriginal Total Aboriginal Total Aboriginal Total

population Canadian population Canadian population Canadian population Canadian

population population population population

%

Men 15+ 1 29.6 124 20.1 7.2 6.4 3.4 3.2 17
15-24 20.1 6.8 16.9 51 26 1.2 0.7 0.5
25-34 221 8.2 17.2 53 36 21 1.3 07
35-54 336 13.6 23.4 8.1 7.0 38 33 UL
55+ 64.3 347 27.8 15:7 220 11.8 14.5 7.2
Women 15+ 1 328 128 211 6.7 7.5 4.2 4.3 1.9
15-24 232 71 18.8 5.2 34 1.6 0.9 0.3
25-34 248 8.7 19.6 55 40 26 1.3 07
35-54 37.0 13.7 229 6.8 93 4.9 4.8 20
55+ 68.5 36.6 26.2 13.9 229 13.3 19.4 93

Source: 1991 Aboriginal Peoples Survey and 1991 Health and Activity Limitation Survey
Note: Household population aged 15 and over
: Total disability rates are age-standardized to the total APS population.
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Severity increases with age

Despite higher disability rates, young Aboriginal
persons with disabilities were less likely than young
people with disabilities overall to have severe or
moderate disabilities (Chart 1). For example, at ages
15 to 24, 19% of Aboriginal women with a disability
were severely or moderately disabled, compared with
26% of all women aged 15 to 24 with a disability. At
older ages, this difference disappeared. By age 55
and over, about 62% of Aboriginal women with
disabilites were moderately or severely disabled,
virtually the same percentage as for all women aged
55 and over with a disability. This narrowing of the gap
at older ages in the proportion of the two populations
with moderate or severe disabilities also occurred
among men.

Education a factor

For Aboriginal people and for the total Canadian
adult population, higher levels of education were
associated with lower rates of disability (Chart 2). But
regardless of educational attainment, disability rates
among Aboriginal people were almost double the
corresponding figures for the population overall. For
instance, among people with at least a university
certificate, the rate of disability was almost three times
higher in the Aboriginal group: 20% versus 7%. The
main difference between these two rates was in the
slightly or moderately disabled categories: 19% of
Aboriginal people, compared with 6% of Canadians
overall. Rates of severe disabilty were the same
(1%).

There is a relationship between disability rates and
educational attainment among Aboriginal people. But
because the APS is a cross-sectional survey, it is not
possible to ascertain the direction of causality. That is,
APS data cannot determine if higher education resuits
in lower disability rates, or if disability entails lower
educational attainment, or both.

Nevertheless, education does lead to labour market
opportunities, higher income, and thus, better living
conditions.'® People with a higher level of education
are also more likely to know and understand the
health risks associated with smoking, excessive
drinking, and careless driving of automobiles and

other vehicles. However, only 3% of the adult
Aboriginal population had at least a university
certificate, compared with 14% of the total adult
population; 24% of Aboriginal people had less than
Grade 9, compared with 14% of all adult Canadians.

Disability rates similar across Aboriginal groups

Regardiess of their cultural origin, geographic
location, or official status, Aboriginal people had
remarkably similar disability rates (Table 1). The age-
standardized rates for all groups were close to 31%.
Disability rates at various ages were also similar for
different groups. For example, among 15- to 24-year-
olds, rates clustered around 22%, the only exception
being non-registered North American Indians, whose
disability rate was 26%. At age 55 and over, disability
rates were higher, and the range between groups was
somewhat wider.

Chart 2

Disability rates,’ by educational attainment,

severity of disability, and origin, Canada, 1991
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40
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Source: 1991 Abonginal Peoples Survey and 1991 Health and
Activity Limitation Survey
Note: Household population aged 15 and over
" Alf disability rates are age-standardized to the total APS adult
population.
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Although the major Aboriginal groups’ disability
rates tended to be similar, there was some variation in
the type of disability. Mobility limitations were the most
common type of disability in all groups except the
Inuit. Among the Inuit with disabilities, hearing
limitations were most prevalent.'*%°

Help with daily activities

The majority—64%—of Aboriginal people with
disabilities neither required nor received help with
activities of daily living (Table 3). Around 5% did not
receive help, although they needed it. The remainder
were receiving help, but while 23% had their needs
met, 8% still had some unmet needs.

Thus, a relatively small percentage of Aboriginal
persons with disabilities (13%) had unmet needs for
help with daily activities. This proportion tended to rise
with age, from 6% among 15- to 24-year-olds with
disabilities to 23% at age 55 and over.

Table 3

Degree of dependence, by age and severity of
disability, Aboriginal population with dis-
abilities, Canada 1991

Degree of dependence

Total Not receiving heip Receiving help
(independent) (dependent)
Without With Without With
unmet unmet unmet some
needs needs needs unmet
needs
%
Total 100 64 5 23 8
Age
15-24 100 84 2 10 4
25-34 100 76 3 16 5
35-54 100 63 5 24 8
55+ 100 38 9 39 14
Severity of disability
Slight 100 82 2 13 3
Moderate 100 39 9 39 13
Severe 100 11 15 51 23

Source: 1991 Aboriginal Peoples Survey
Note: Household population aged 15 and over

As might be expected, the need for help and the
extent to which it was met depended on the severity
of the disability. For instance, 82% of Aboriginal
persons with a slight disability neither needed nor
received help with activities of daily living. Only
about 2% were not receiving help, although they
needed it. The remaining 16% of people with slight
disabilities were receiving help, but 3% reported that
despite this assistance, they still had some needs
that were not met. Consequently, 5% of Aboriginal
people with slight disabilities had unmet needs for
help.

The picture is much different among those with
severe disabilities. Only 11% of them neither needed
nor received help. Most (74%) were receiving help
with their daily activities. Nonetheless, 23% reported
that although they received help, some of their
needs were not met. As well, 15% needed help, but
did not receive it. Therefore, fully 38% of Aboriginal
people with severe disabilities had unmet needs.

Summary

Despite progress during the past three decades in
many aspects of Aboriginal health, disability rates
among Aboriginal people in 1991 were more than
double those of Canadians overall. As well, disability
rates were similar regardless of the specific Aboriginal
group with which they identified, where they lived (on-
or off-reserve), or their official status (registered or not
under the Indian Act).

Most of the younger Aboriginal population with a
disability were only slightly disabled. Consequently,
few of them required help in their daily living or had
unmet needs for help. By contrast, at age 55 and over,
about 60% of Aboriginal persons with a disability were
either moderately or severely disabled and required
help in their daily living. And although most of them
received help, a substantial proportion still had unmet
needs.

The Aboriginal population is relatively young. But
projections indicate that the elderly component of the
Aboriginal population is expected to increase in the
next quarter century.z’1 And it is at older ages that
rates of severe disability are highest and the need for
help is greatest This changing age structure has
implications for health and social services that
Aboriginal people with disabilities will require and for
the associated expenditures.
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Appendix
The comparable APS and HALS questions on self-perceived limitations
are:
APS HALS Activity
C1 Al Hearing one person
Cc2 A2 Hearing at least three people
Cc4 A4 Reading newsprint
C5 A5 Seeing a face
c7 AT Speaking
Cc8 AB Walking 400 metres
C9 A9 Climbing stairs
C10 A10 Carrying 10 pounds
c11 A1 Moving from room to room
C12 Al12 Standing for 20 minutes
ci3 A13 Bending
Ci14 Al4 Dressing
C15 A15 Getting in/out of bed
c16 A16 Cutting toenails
C17 A17 Using fingers
c18 Al8 Reaching in any direction
C19 A19 Cutting food
C20 (i-iv) A20 (i-iv) Physical iimitations
c21 A21 Remembering
c22 A24a Learning
C23 (i-iv) A25 (i-iv) Psychological limitations
C3a’ ’ A3a' Hearing on the telephone
cea’ Aga' Legally blind

! Not used as screening questions for disability, but used in assessing severity of
disability.

Further information from Statistics Canada on Aboriginal people

Print :

Catalogue

94-325 Profile of Canada's Aboriginal Population

94-326 Canada’s Aboriginal Population by Census Subdivisions and Census Metropoiitan Areas

94-327 Age and Sex
89-533 Language, Tradition. Health, Lifestyle and Social Issues
89-534 Schooling, Work and Related Activities, Income, Expenses and Mobility
89-535 Disability and Housing
User's Guide - 91 Aboriginal Data
APS - 1991 General Information and Data Highlights
Health Profile of Aboriginal Children (under 15 years of age}, Canada, Provinces and Territories

Electronic:

Aboriginal Peoples Survey 1991 Microdata file

Aboriginal Community Profiles (statistical profiles containing socio-demographic and economic data for Aboriginal communities that
participated in the 1991 APS)

For information on census products, contact Pierre Gauthier (613-951-2599). For information on the Aboriginal Peoples Survey, contact
Heather Tait (613-851-2989).
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Tuberculosis, 1994

Kathryn Wilkins*

Abstract

In 1994, a total of 2,074 people in Canada were
diagnosed with tuberculosis, a rate of 7.1 cases per
100,000 population. The same year, tuberculosis and its
late effects caused 150 deaths—just over one in every
1,400 deaths.

Although tuberculosis is no longer a major health
problem in Canada or a leading cause of death, some
groups are particularly susceptible to the disease:
Abonginal people, residents of low-income households,
immigrants, and the eldery. In the first two instances, the
occurrence of tuberculosis is associated with poor living
conditions. The nsk of tuberculosis among immigrants is
high because of the greater likelihood of exposure in their
countnes of ongin. Among the elderly, the potential for
developing active tuberculosis is relatively high due to
exposure decades ago when the disease was far more
prevalent. Since 1980, the rate of pulmonary tuberculosis
has declined, while the rate of extra-pulmonary
tuberculosis has remained steady. As a result the
proportion of cases attnbutable to extra-pulmonary
tuberculosis has risen.

Keywords: tuberculosis, pulmonary tuberculosis,
immigration, Abonginal health, low-
income population

Introduction

Earlier in this century, tuberculosis was probably
the single most important health problem in Canada,
as well as a major cause of death. In 1926, one in
every 14 deaths was caused by TB. However, with
the development of antibiotic treatment in the 1940s
and improvements in basic public health, disease
and death rates fell sharply (Chart 1). In 1994, 150
Canadians died of TB—just over one in every 1,400

* Kathryn Wilkins (613-951-1769) is with the Health Statistics
Division at Statistics Canada, Ottawa K1A 0T6. This article is
based on Tuberculosis Statistics, 1994 (Statistics Canada,
Catalogue 82-220). See How to Order on page 52.

deaths. But although TB is no longer a leading cause
of death, it tends to be concentrated in specific
population groups.

Who is susceptible?

In 1994, a total of 2,074 people in Canada were
diagnosed with tuberculosis, a rate of 7.1 cases per
100,000 population' (see Methods). The annual
number had declined steadily until 1988 when 1,947
cases were reported, and then plateaued at around
2,000 in the early 1990s (Table 1). The 1994 TB rate
was up marginally from 1993, when it had dipped to
an all-time low of 7.0 cases per 100,000.

Chart 1

Tuberculosis rate, Canada, 1945-1994
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Methods

Data source

Tuberculosis case reports are completed in the provincial
and territorial tuberculosis registries and provided to the
Canadian Tuberculosis Reporting System at Statistics
Canada. In most jurisdictions, information on cases,
including age, sex, residence, Abaoriginal origin, country of
birth, diagnosis, previous treatment, previous vaccination,
and bacteriological status, is collected using a standard
notification form. Data on most core items are virtually
complete, although inconsistencies in interpretation can
affect some variables. For example, for “origin,” the
definitions of ‘registered Indian,” “non-registered Indian or
Métis,” “Inuit,” and “other” as reported on the case
notification forms may not strictly correspond to definitions
used by the census or by Indian and Northem Affairs
Canada.

To calculate the number of TB cases by neighbourhood
income level in metropolitan areas, census enumeration
areas were ranked by the percentage of low-income
households they contained and then combined into 10
groups of roughly equal population size (deciles). TB cases
were allocated to the appropriate decile by means of the
postal code of the residence.

Definitions

The classification of tuberculosis cases is based on the
Intemational Classification of Diseases, ninth revision (1977)
(ICD-9) and consists of codes 010-018 and 137.

All cases are classified as either new active (no
documented evidence or history of previously active TB) or
reactivated (documented evidence or history of previously
active TB that became inactive).

Active tuberculosis: Positive culture for Mycobacterium
tuberculosis, or in the opinion of the clinician, clinical signs
and laboratory tests compatible with active TB (including
pathology, if available).

Inactive tuberculosis: Cultures for Mycobacterium
tuberculosis negative for at least six months, or in the
absence of cultures, chest (or other) x-rays stable for a
minimum of six months.

Tuberculosis is closely related to socioeconomic
status. Poor living conditions predispose a person to
activation or reactivation of the disease even when
exposure occurred many years before. However, not
everyone infected with TB actually becomes ill with
the disease. The lifetime probability of developing
active TB among infected people is estimated at
10% and depends on factors such as nutrition,
immune status, and general health.

In Canada, certain populations are at much greater
risk of developing tuberculosis than others.
Aboriginal people (registered and non-registered
Indians, Métis, and Inuit), and people who have lived
in countries where the TB rate is high, are
particularly susceptible. Residents of low-income
households and elderly people, especially men, are
also at heightened risk.

Since 1980, the distribution of the population with
tuberculosis has shifted (Chart 2). Non-Aboriginal
Canadian-born persons benefited most from the
overall decline of the disease. In 1994, this group
accounted for 21% of all cases, down sharply from
49% in 1980. On the other hand, the proportion of
cases diagnosed among people born outside
Canada rose from 35% to 57%. (In the United
States, foreign-born people accounted for just 32%
of all TB cases reported in 1994. However, at 9.4
cases per 100,000 population, the American rate
was higher than Canada's.’) The proportion of
cases diagnosed among Aboriginal people also
increased, but not as rapidly, from 14% in 1980 to
19% in 1994.

Table 1

New active and reactivated tuberculosis cases, Canada, provinces and territories, 1980, 1991-1994

New and reactivated TB cases T8 rate
(TB cases per 100,000 population)

1980 1991 1992 1993 1994 1980 1991 1992 1993 1994
Canada 2,762 2,018 2,108 2,012 2,074 11.2 7.2 7.4 7.0 74
Newfoundland 89 35 34 62 14 155 6.0 58 10.6 2.4
Prince Edward Island 7 3 2 5 - 56 23 15 38 -
Nova Scotia 83 17 e 17 12 9.7 1.9 14 1.8 1.3
New Brunswick 59 27 19 15 16 8.3 36 25 20 24
Quebec 809 400 424 352 361 124 56 59 49 5.0
Ontario 764 768 822 769 831 8.7 7.3 7.7 7.1 7.6
Manitoba 172 101 86 108 116 16.6 9.1 7.7 9.6 10.3
Saskatchewan 137 184 183 153 147 14.1 18.3 13.2 15.1 145
Alberta<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>