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Abstract

Introduction: Mortality data by occupation are not routinely available in Canada, so we
analyzed census-linked data to examine cause-specific mortality rates across groups of
occupations ranked by skill level.

Methods: A 15% sample of 1991 Canadian Census respondents aged 25 years or older
was previously linked to 16 years of mortality data (1991-2006). The current analysis is
based on 2.3 million people aged 25 to 64 years at cohort inception, among whom there
were 164 332 deaths during the follow-up period. Occupations coded according to the
National Occupation Classification were grouped into five skill levels. Age-standardized
mortality rates (ASMRs), rate ratios (RRs), rate differences (RDs) and excess mortality
were calculated by occupational skill level for various causes of death.

Results: ASMRs were clearly graded by skill level: they were highest among those
employed in unskilled jobs (and those without an occupation) and lowest for those in
professional occupations. All-cause RRs for men were 1.16, 1.40, 1.63 and 1.83 with
decreasing occupational skill level compared with professionals. For women the gradient
was less steep: 1.23, 1.24, 1.32 and 1.53. This gradient was present for most causes of
death. Rate ratios comparing lowest to highest skill levels were greater than 2 for HIV/
AIDS, diabetes mellitus, suicide and cancer of the cervix as well as for causes of death
associated with tobacco use and excessive alcohol consumption.

Conclusion: Mortality gradients by occupational skill level were evident for most causes
of death. These results provide detailed cause-specific baseline indicators not previously
available for Canada.
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Introduction gradients in mortality have been found in
other countries and for other occupa-
The relationship between an individual’s  tions.*”

occupation and mortality is well known.

Findings from the Whitehall Study showed
an inverse social gradient, where rates of
coronary heart disease mortality were
highest for British civil servants in occu-
pations that required few or no skills, and
lowest for those in occupations that
required more specific skills, education
or other qualifications.! Similar social

The association between health and occu-
pation is complex. It has been theorized
that occupation affects the health of
people through both material and psycho-
social pathways as well as by exposure to
hazardous conditions or materials at the
workplace.”!* For example, people in
higher skilled occupations, which tend to

be more highly paid, may have better
access to material resources that support
good health, such as good quality housing
and food. Occupation may also have a
positive or negative influence on health as
a result of the particular demands and
rewards associated with different types of
work, such as social networks, work-
based stress and level of autonomy and
control over work conditions.”!'%!%14
Exposures to hazardous materials at the
workplace also vary by occupation and
contribute to differences in mortality rates.

In Canada, large population-based studies
examining mortality by occupation are
less common than elsewhere. This is in
part because the information about usual
occupation that is included on death
registrations in most provinces tends not
to be captured in machine-readable form
or coded. However, several record linkage-
based follow-up studies have examined the
association between occupation and mor-
tality, with each showing higher mortality
rates among occupations with lower skill
levels.'>!8 Nevertheless, those results were
limited by the scope of the population
covered (geographically or by age, sex
and/or occupation), small sample size,
lack of information about causes of death
or a combination of these factors.

Recently, Census data from a 15% sample
of Canadian residents aged 25 years and
older were linked to almost 16 years of
mortality data.!”?° Results based on the
first 11 years of follow-up showed that
mortality rates overall and for suicide,
unintentional injuries and causes ame-
nable to medical care were lower in each
successively higher ranked occupational
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skill level.'>2!'23 However, the findings
were not examined across a broad range
of detailed causes of death.

The objective of this analysis is to use the
full 16 years of linked data to examine
mortality rates by occupational skill level
among cohort members aged 25 to 64
years at baseline, using the Global Burden
of Disease cause of death groupings, and
to examine causes of death grouped by
three risk factors (smoking, alcohol and
drugs) and deaths before age 75 years that
were potentially amenable to medical
care.

Methods
Data source

This is a secondary analysis of data from
the 1991 to 2006 Canadian Census
Mortality and  Cancer  Follow-up
Study.'”*° Individuals were eligible for
the cohort (“in-scope”) if they were 25
years or older when enumerated by the
1991 Census long-form questionnaire,
which excluded residents of institutions
such as hospitals, nursing homes and
prisons. To be followed for mortality, in-
scope Census respondents first had to be
linked to an encrypted name file
abstracted from non-financial tax-filer
data. About 80% of in-scope Census
respondents (n = 2 860 244) were linked
to the name file. A random sample
(n = 125 409) was then removed so the
final cohort (n = 2 734 835) would be a
15% sample of the 1991 Canadian popula-
tion aged 25 years or older, as stipulated in
the record linkage protocol. This cohort
was then matched to the Canadian mortal-
ity database (4 June 1991 to 31 December
2006) using probabilistic record linkage
methods primarily based on names and
dates of birth.?* In the absence of a match
to a death registration, follow-up status
(alive, dead, emigrated, or lost to follow-
up) could usually be determined from tax-
filer data.®® Additional details on the
construction and contents of the linked file
are reported elsewhere.!®?® For this
study, the analysis was restricted to
people aged 25 to 64 years at cohort
inception (n = 2 312 400). Almost
2 million people in this age range had a
coded occupation, and of those with a
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coded occupation, 6% died during the
follow-up period. About 313 400 cohort
members aged 25 to 64 years did not have a
coded occupation. Table 1 shows the num-
ber of cohort members, person-years at risk
and deaths ascertained by occupational
skill level, age group and sex.

Definitions

Occupation was coded based on the kind
of work an individual was doing the week
prior to the 1991 Census enumeration, or
if the person did not have a job that week,
based on the job of longest duration since
1 January 1990. Respondents were asked
to specify the kind of work they were
doing and the most important activities or
duties of their job.>* This information was
then coded to an occupational category
based on the 1990 National Occupational
Classification.”® The skill level of each
occupation was then assigned to one of
the following categories: professional,
managerial, skilled/technical/supervisory,
semi-skilled or unskilled. Skill level was
broadly defined as the amount and type of
education and training required to enter
and perform the duties of an occupation.
In the National Occupational Classifi-
cation, managerial occupations are not
assigned a skill level because factors other
than education and training (such as
previous experience) are often more sig-
nificant determinants of managerial
employment. For the purposes of this
study, managers were ranked between
professional and supervisory occupations.
People who had not worked within the
reference period were retained as a sepa-
rate “no occupation” category, which
included long-term unemployed, mature
students, stay-at-home parents, people
who were unable to work, retirees and
others who had not worked in the
reference period.

Analytical techniques

For each cohort member, person-days of
follow-up were calculated from the day of
the Census (4 June 1991) to the date of
death, date of emigration or the last day of
the study period (31 December 2006).
Person-days of follow-up were divided by
365.25 to obtain person-years at risk. Age
at baseline-, sex- and occupational skill

level-specific mortality rates by 5-year age
groups were used to calculate age-stan-
dardized mortality rates (ASMRs), using
the cohort population structure (person-
years at risk), both sexes together, as the
standard population.

Relative inequalities were assessed by rate
ratios (RRs) and percent excess mortality.
RRs were calculated by dividing the ASMR
for a specific occupation level (unskilled,
semi-skilled, skilled/technical/supervi-
sory, managerial) by the ASMR for those
in professional occupations. RRs greater
than one indicate an increased mortality
risk. Percent excess mortality was calcu-
lated by subtracting the ASMR for those in
professional occupations from the ASMR
for all cohort members with any occupa-
tion, then dividing by the ASMR for all
occupationally-active cohort members and
multiplying by 100.

Absolute inequalities were assessed by
rate differences (RDs) and absolute excess
mortality. RDs were calculated by sub-
tracting the ASMR for unskilled, semi-
skilled, skilled/technical/supervisory, and
managerial occupations, respectively,
from the ASMR for those in professional
occupations. RDs greater than zero indi-
cate excess mortality. Absolute excess
mortality was calculated by subtracting
the ASMR of those in professional occupa-
tions from the ASMR for all cohort
members with an occupation. The differ-
ence represents the number of deaths (per
100 000) that could hypothetically have
been avoided if all occupationally active
cohort members had experienced the
mortality rates of those in professional
occupations.

For ASMRs, RRs and RDs, 95% confidence
intervals (CIs) were calculated according
to previously described methods.?’

Mortality data included underlying cause
of death coded based on the World Health
Organization’s ICD-9 (International Classi-
fication of Diseases, 9th Revision*®) for
deaths prior to 2000, and on ICD-10
(International Classification of Diseases,
10th Revision®®) for deaths between 2000
and 2006. Deaths were grouped by Global
Burden of Disease categories.’® Using
conservative definitions, causes of death




TABLE 1

Cohort members, person-years at risk and deaths ascertained, by age group, sex and occupational skill level at baseline, Canada, 1991-2006

Men Women
Cohort PYAR Deaths Cohort PYAR Deaths
members, n ascertained, n members, n ascertained, n

Age 25-64 years (at baseline)
No occupation 85 000 1112 820 25 469 228 400 3 319 420 24 048
All occupations 1 073 900 15 872 090 79 176 925 100 13 924 000 35 639
Professional 140 300 2 070 010 6 946 158 100 2 381 480 4 445
Managerial 153 400 2 267 990 10 020 64 400 966 430 2 405
Skilled/technical/supervisory 375 600 5573 320 27 508 252 300 3 805 080 9 411
Semi-skilled 294 500 4 351 650 23 592 352 500 5304 770 14 241
Unskilled 110 100 1609 130 11 110 97 800 1 466 250 5137

Age 25-44 years (at baseline)
No occupation 25 000 353 230 2 493 118 600 1 764 980 3 854
All occupations 700 600 10 489 520 20 574 646 500 9 772 560 11 569
Professional 92 800 1 373 680 1839 113 900 1718 170 1653
Managerial 91 100 1 360 990 2233 44 400 669 300 760
Skilled/technical/supervisory 246 000 3 700 050 7 010 177 700 2 693 240 3 068
Semi-skilled 200 300 3 004 390 6 767 247 300 3 739 050 4 655
Unskilled 70 400 1 050 410 2725 63 100 952 800 1433

Age 45-64 years (at baseline)
No occupation 60 100 759 590 22 976 109 700 1 554 440 20 194
All occupations 373 400 5382 570 58 602 278 600 4 151 440 24 070
Professional 47 400 696 330 5107 44 100 663 310 2792
Managerial 62 300 907 000 7787 20 000 297 120 1 645
Skilled/technical/supervisory 129 700 1873 270 20 498 74 600 1111 840 6 343
Semi-skilled 94 200 1 347 260 16 825 105 200 1565 720 9 586
Unskilled 39 700 558 720 8 385 34 700 513 450 3 704

Source: 1991-2006 Canadian Census Mortality and Cancer Follow-up Study.?

Abbreviation: PYAR, person-years at risk.

were grouped by behavioural health risk
factors, namely smoking-related diseases®
(e.g. cancers of buccal cavity, pharynx,
esophagus, larynx, trachea, bronchus,
lung, chronic obstructive pulmonary dis-
ease), alcohol-related diseases? (e.g. alco-
holic psychosis, alcoholic cirrhosis of liver
and pancreas, accidental poisoning by
alcohol) and drug-related diseases®' (e.g.
accidental poisoning by narcotics and
other drugs, drug use disorders). We also
examined deaths among those aged less
than 75 years that were potentially amen-
able to medical intervention, such as
deaths due to cerebrovascular disease,
hypertension, breast cancer and pneumo-
nia/influenza.>** The detailed definitions
of the cause groupings are available on
request.

The Canadian Census Mortality and Cancer
Follow-up Study was approved by the
Statistics Canada Policy Committee, after
consultations with the Statistics Canada
Confidentiality and Legislation Committee,
the Data Access and Control Services

Division, and the Federal Privacy
Commissioner.
Results

Of the 2.3 million cohort members aged 25
to 64 years at cohort inception, 7% of men
and 20% of women had no occupation
coded by the census. Of the 2 million
cohort members with a reported occupa-
tion, 13% of men and 17% of women
were in professional occupations; 14% of
men and 7% of women were in manage-

rial positions; 35% of men and 27% of
women were in skilled, technical or super-
visory occupations; and 27% of men and
38% in semi-skilled
occupations. The remaining 10% for men
and 11% for women were in unskilled
occupations (see Table 1).

of women were

As shown in Table 2, for cohort members
of both sexes, ASMRs for all causes of
death were graded by occupational skill
level, with higher mortality rates for those
in less skilled occupations. Compared with
men in professional occupations, the RRs
were 1.16 for men in managerial occupa-
tions, 1.40 for men in skilled, technical or
supervisory occupations, 1.63 for men in
semi-skilled occupations and 1.83 for men
in unskilled occupations. For women, the
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TABLE 2

Number of deaths, age-standardized mortality rates per 100 000 person-years at risk, rate ratios and rate differences, by occupational skill
level and sex, cohort members aged 25 to 64 years at baseline, Canada, 1991-2006

Deaths ASMR 95% Cl RR 95% CI RD 95% CI
Men
Professional (Reference group) 6 946 372.8 363.9-382.0 1.00 — 0.0 —
Managerial 10 020 433.5 424.8-442.3 1.16” 1.13-1.20 60.7" 48.1-73.3
Skilled/technical/supervisory 27 508 521.6 515.4-527.8 1.40" 1.36-1.44 148.8" 137.8-159.7
Semi-skilled 23 592 606.9 599.1-614.8 1.63" 1.58-1.67 234.1" 222.1-246.0
Unskilled 11 110 680.8 668.2—693.7 1.83" 1.77-1.88 308.0" 292.4-323.7
No occupation 25 469 13314 1 307.9-1 355.3 3.57" 3.47-3.68 958.6" 933.2-984.0
Women
Professional (Reference group) 4 445 237.7 230.1-245.7 1.00 — 0.0 —
Managerial 2 405 293.5 281.3-306.2 1.23" 1.17-1.30 55.7* 41.0-70.4
Skilled/technical/supervisory 9 411 294.9 288.7-301.1 1.24" 1.19-1.29 57.1* 47.2-67.1
Semi-skilled 14 241 314.6 309.3-320.0 1.32" 1.28-1.37 76.8" 67.4-86.3
Unskilled 5137 364.1 354.1-374.3 1.53" 1.47-1.60 126.3* 113.6-139.1
No occupation 24 048 522.0 514.6-529.5 2.20" 2.12-2.28 284.3" 273.5-295.0

Source: 1991-2006 Canadian Census Mortality and Cancer Follow-up Study.?

Abbreviations: ASMR, age-standardized mortality rate; Cl, confidence interval; RD, rate difference; RR, rate ratio.

Notes: Reference population (person-years at risk) for age standardization was taken from internal cohort age distribution (5-year age groups).

— : not applicable.

* Significantly different from Professional (p < .05).

corresponding RRs were 1.23, 1.24, 1.32
and 1.53, respectively. For those without
an occupation, the RRs were 3.57 for men
and 2.20 for women. The RD comparing
professional to other occupational skill
levels was greatest for those in unskilled
occupations (308 per 100 000 for men; 126
per 100 000 for women).

The mortality gradient by occupational
skill level differed by cause of death
groupings (Tables 3 and 4). For men,
RRs comparing unskilled to professional
occupations were greater than 2 for deaths
due to alcohol use disorders (3.94),
chronic obstructive pulmonary disease
(2.74), trachea, bronchus and lung can-
cers (2.69), unintentional injuries (2.56),
cirrhosis (2.44), diabetes mellitus (2.24)
and suicide (2.11) (Table 3). By contrast,
the gradient was reversed for HIV/AIDS
deaths (0.68). The RR for dementias was
not statistically significant (1.17).

For women, RRs comparing unskilled to
professional occupations were greater
than 2 for deaths due to cervix uteri
cancer (3.19), diabetes mellitus (2.54),
alcohol use disorders (2.42), ischemic
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heart disease (2.29), trachea, bronchus
and lung cancers (2.24), chronic obstruc-
tive pulmonary disease (2.06) and cirrho-
sis (2.05) (Table 4). By contrast, the
gradient was reversed for breast cancer
(0.85). RRs were not statistically signifi-
cant for stomach cancer (1.35), dementias
(1.28), respiratory infections (1.24), colon
and rectal cancers (1.13) or ovarian cancer
(0.91).

The percentage excess mortality related to
occupational skill level is shown in the last
column of Tables 3 and 4. If all occupa-
tionally active cohort members had
experienced the ASMRs of those in profes-
sional occupations, then the all-cause
ASMR would have been 29% lower for
men and 21% lower for women, repre-
senting 155 and 64 fewer deaths per
100 000 person-years at risk, respectively.
About half of this excess mortality was
due to deaths from cardiovascular dis-
eases and cancers of the trachea, bronchus
and lung.

Causes of death were also grouped by risk
factor (smoking-related diseases, alcohol-
related diseases and drug-related dis-

eases). For smoking-related diseases, the
RR was 2.61 for men in unskilled occupa-
tions compared with those in professional
occupations (Table 3). For women, the
corresponding RR was 2.15 (Table 4). The
RRs for alcohol- and drug-related disease
deaths were also elevated (3.41 and 2.68
for men; 2.35 and 2.07 for women). The
RRs for deaths prior to age 75 years that
were potentially amenable to medical
intervention were 1.45 for men and 1.11
for women.

Table 5 presents ASMRs for all causes and
for selected cause of death groupings, by
occupational skill level, age group at
baseline and sex. In terms of RRs, the
mortality gradient by occupational skill
level was slightly steeper for those aged 25
to 44 years (at baseline) compared with
those aged 45 to 64 years. For men, the RR
was 2.19 at ages 25 to 44 years compared
with 1.72 for those aged 45 to 64 years.
For women, the RR was 1.65 at ages 25 to
44 years compared with 1.49 at ages 45 to
64 years. Although RRs across occupa-
tional skill levels were higher in the 25- to
44-year age group, absolute differences
were greater for those aged 45 to 64 years.




TABLE 3
Age-standardized mortality rates per 100 000 person-years at risk, rate ratios and excess mortality for selected causes of death, by
occupational skill level, male cohort members aged 25 to 64 years at baseline, Canada, 1991-2006

ASMR Rate ratios (compared with Professional) Excess®
Cause All Professional®  Managerial Skilled/ Semi- Unskilled Rate per Percent
Occupations Technical/ skilled 100 000 Excess,*
Supervisory %

All causes 528.2 372.8 1.16" 1.40" 1.63" 1.83" 155.4 29.4
Communicable diseases 15.6 15.3 0.87 0.88 1.24" 1.24" 0.4 24
HIV/AIDS 5.8 8.4 0.64" 0.52" 0.81" 0.68" -2.6 —44.3
Respiratory infections 4.5 3.1 1.01 1.31 1.89" 1.90" 1.4 30.2
Non-communicable diseases 436.2 306.2 1.19" 1.41" 1.64" 1.81" 130.0 29.8
Malignant neoplasms 207.1 149.6 1.22* 1.40" 1.54" 1.67° 57.5 27.7
Stomach cancer 8.1 5.3 1.33" 1.61" 1.61° 1.85" 2.7 33.8
Colon and rectal cancers 22.4 18.4 1.18" 1.24" 1.29" 131" 4.1 18.2
Liver cancer 53 4.4 1.13 1.15 1.22 1.64" 0.9 17.0
Pancreatic cancer 11.3 8.8 1.43" 1.25" 1.38" 1.38" 2.5 224
Trachea, bronchus, and lung cancers 64.9 33.5 1.44" 1.94" 2.38" 2.69" 31.5 48.5
Prostate cancer 12.6 9.3 1.30" 1.47" 1.37° 1.38" 3.3 25.9
Diabetes mellitus 13.9 9.1 1.17 137" 1.88" 2.24* 4.8 34.3
Neuropsychiatric conditions 15.4 13.3 0.83" 1.15 1.26" 1.56" 2.1 13.3
Alcohol use disorders 3.2 1.6 0.95 2.01° 233" 3.94* 1.6 49.9
Alzheimer disease and other dementias 3.7 3.5 0.75 1.06 1.14 1.17 0.2 4.1
Cardiovascular diseases 148.6 102.0 1.20" 1.44" 1.70" 1.86" 46.5 313
Ischemic heart disease 99.9 67.5 1.22" 1.45* 1.75" 191" 324 32.5
Cerebrovascular disease 18.1 12.0 1.21° 1.52" 1.76" 1.93" 6.2 34.0
Respiratory diseases 17.1 8.9 1.21 1.82* 2.59* 2.60" 8.2 47.8
Chronic obstructive pulmonary disease 11.1 5.3 1.27 1.98* 2.99* 2.74* 5.8 52.5
Digestive diseases 19.0 12.9 1.01 141" 1.75* 2.26" 6.1 32.0
Cirrhosis 10.2 6.6 1.02 1.46" 191" 2.44" 3.6 35.5
Injuries 52.2 32.0 1.08 1.66" 1.90" 239" 20.2 38.7
Unintentional injuries 28.3 16.4 1.13 1.80" 1.96" 2.56" 11.9 42.0
Road traffic accidents 10.6 6.9 1.06 1.60" 1.83" 1.94" 3.8 35.3
Intentional injuries 223 14.8 0.98 1.49" 1.79* 2.16" 7.5 33.6
Suicide 20.8 14.1 0.96 1.48" 1.74" 211" 6.8 32.5
Smoking-related diseases® 91.0 48.3 1.38" 1.86" 2.34" 2.61" 42.7 46.9
Alcohol-related diseases’ 10.9 5.7 1.01 1.88" 2.35" 3.41" 5.2 47.7
Drug-related diseases 4.7 3.4 0.80 1.22 1.56" 2.68" 1.3 27.4
Amenable to medical intervention® (<75 years®) 40.1 34.1 0.97 1.14" 134" 1.45* 6.1 15.1

Source: 1991-2006 Canadian Census Mortality and Cancer Follow-up Study.”

Abbreviation: ASMR, age-standardized mortality rate.

Note: Reference population (person-years at risk) for age-standardization was taken from the internal cohort age distribution (5-year age group).
* Excess (All occupations — Professional).

b Reference group.

¢ Percent excess [100 x (All occupations — Professional)/All occupations].

4 Detailed ICD codes are available on request.

¢ Deaths before age 75 years that were potentially amenable to medical intervention, e.g. due to cerebrovascular disease, hypertension, breast cancer and pneumonia/influenza.

*

Significantly different from rate for Professional (p < .05).

Vol 33, No 4, September 2013 — Chronic Diseases and Injuries in Canada




TABLE 4

Age-standardized mortality rates per 100 000 person-years at risk, rate ratios and excess mortality for selected causes of death, by
occupational skill level, female cohort members aged 25 to 64 years at baseline, Canada, 1991-2006

ASMR Rate ratios (compared with Professional) Excess®
Cause All Professional’  Managerial Skilled/ Semi-  Unskilled Rate per  Percent
Occupations Technical/  skilled 100 000  Excess,”
Supervisory %

All causes 301.7 237.7 1.23" 1.24" 1.32" 1.53* 64.0 21.2
Communicable diseases 6.2 4.9 1.44 1.09 1.34" 1.59" 1.3 20.4
HIV/AIDS 0.3 0.5 — 0.49 0.94 — -0.1 -32.5
Respiratory infections 2.4 2.4 1.12 0.74 1.07 1.24 0.0 -1.4
Non-communicable diseases 262.1 205.6 1.23" 1.26" 133" 1.52* 56.5 21.6
Malignant neoplasms 162.5 135.9 1.24" 1.22" 1.21° 131" 26.6 16.3
Stomach cancer 3.4 3.3 0.92 1.02 1.02 1.35 0.2 44
Colon and rectal cancers 13.5 12.5 1.25 1.09 1.07 1.13 1.0 7.6
Liver cancer 2.2 1.4 1.25 1.54 1.68" 1.85" 0.8 34.6
Pancreatic cancer 7.8 6.5 1.62" 1.25 1.16 1.37" 1.4 17.5
Trachea, bronchus, and lung cancers 40.5 22.5 1.74" 1.76" 2.02" 2.24" 18.0 44.4
Female breast cancer 34.2 36.4 1.03 0.97 0.91" 0.85" =20 —6.3
Cervix uteri cancer 3.1 1.6 2.04" 1.78" 2.00" 3.19" 1.5 47.6
Ovarian cancer 9.8 9.8 0.85 1.08 1.00 0.91 0.1 0.5
Diabetes mellitus 6.5 4.2 1.10 1.36 1.61" 2.54" 23 35.0
Neuropsychiatric conditions 9.9 8.9 1.10 1.05 1.15 1.35" 1.0 10.4
Alcohol use disorders 0.9 0.4 1.50 2.08" 2.30" 2.42° 0.4 49.5
Alzheimer disease and other dementias 3.5 2.6 1.10 1.54" 1.39 1.28 0.9 25.8
Cardiovascular diseases 52.9 36.1 1327 1.34" 1.60" 1.97" 16.8 31.8
Ischemic heart disease 26.4 16.4 1.48" 141" 1.77" 2.29" 9.9 37.6
Cerebrovascular disease 12.6 10.9 1.03 1.07 1.21° 1.45" 1.7 13.6
Respiratory diseases 10.1 6.7 1.09 1.55" 1.67" 1.80" 3.4 339
Chronic obstructive pulmonary disease 6.5 3.8 1.31 1.67" 1.89" 2.06" 2.6 40.5
Digestive diseases 9.9 6.5 1.13 1.38" 1.72" 2.06" 3.4 34.1
Cirrhosis 4.0 2.8 1.33 1.40 1.48" 2.05" 1.2 30.2
Injuries 16.7 13.6 0.97 1.07 1.26" 1.65" 2.6 15.5
Unintentional injuries 9.8 8.3 1.03 1.08 1.23 1.61" 1.5 15.2
Road traffic accidents 5.1 4.6 1.08 1.07 1.07 1.39" 0.4 8.4
Intentional injuries 6.1 5.3 0.91 0.99 1.25" 1.66" 0.8 13.1
Suicide 5.4 4.7 0.92 0.98 1.25 1.66" 0.7 12.8
Smoking-related diseases® 50.9 29.3 1.64" 1.70" 1.93" 2.15" 21.5 423
Alcohol-related diseases® 3.5 2.1 1.44 1.55" 1.82" 2.35" 1.4 39.2
Drug-related diseases® 33 2.8 0.71 1.03 1.31 2.07" 0.6 17.5
Amenable to medical intervention® (< 75 years") 57.6 54.1 1.07 1.06 1.08" 1.11° 3.5 6.0

Source: 1991-2006 Canadian Census Mortality and Cancer Follow-up Study.”

Abbreviation: ASMR, age-standardized mortality rate.

Note: Reference population (person-years at risk) for age-standardization was taken from the internal cohort age distribution (5-year age group).

a

b

c

d

e

f

*

Excess (All occupations — Professional).

Reference group.

Percent excess [100 x (All occupations — Professional)/All occupations].

Suppressed due to Statistics Canada disclosure rules.

Detailed ICD codes are available on request.

Deaths before age 75 years that were potentially amenable to medical intervention, e.g. due to cerebrovascular disease, hypertension, breast cancer and pneumonia/influenza.

Significantly different from rate for Professional (p < .05).
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TABLE 5
Age-standardized mortality rates per 100 000 person-years at risk, rate ratios and excess mortality for selected causes of death, by
occupational skill level, age group, cohort members aged 25 to 64 years at baseline, Canada, 1991-2006

ASMR Rate ratios (compared with Professional) Excess®
Sex, age group at baseline and cause All Professional”®  Managerial Skilled/ Semi- Unskilled Rate per  Percent
Occupations Technical/ skilled 100 000 excess,*
Supervisory %

Men

Age 25 to 44

All causes 194.9 126.5 1.16" 1.49" 1.85" 2.19" 68.4 35.1
Unintentional injuries 25.9 12.5 1.25" 2.14* 2.38" 3.32% 13.4 51.7
Ischemic heart disease 284 16.5 136" 1.64" 2.20" 2.44* 11.9 42.0
Intentional injuries 24.1 14.9 1.04 1.57* 1.94* 2.39* 9.2 38.1
Trachea, bronchus, and lung cancers 12.4 6.2 1.38" 2.03" 2.62" 2.87" 6.2 50.1

Ade 45 to 64

All causes 1157.8 838.1 1.16" 1.37" 1.56" 1.72" 319.8 27.6
Trachea, bronchus, and lung cancers 164.2 85.0 1.45* 1.93* 2.35" 2.67" 79.1 48.2
Ischemic heart disease 235.1 163.9 1.20" 141" 1.66" 1.81" 71.2 30.3
Chronic obstructive pulmonary disease 30.3 14.5 1.30 2.00" 2.95" 2.65" 15.8 52.2
Cerebrovascular 43.8 28.6 1.22 1.55" 1.76" 1.96" 15.2 34.7

Women

Age 25 to 44

All causes 118.8 92.6 117" 1.23* 1.38" 1.65" 26.2 22.0
Trachea, bronchus, and lung cancers 13.0 6.8 1.82" 1.86" 2.25" 2.63* 6.2 47.7
Unintentional injuries 7.6 5.7 1.24 1.16 1.48" 191" 1.9 25.2
Ischemic heart disease 5.1 3.5 0.94 1.14 1.84" 2.35" 1.7 32.2
Intentional injuries 7.0 5.6 0.99 1.05 1.35" 191" 13 19.3

Ade 45 to 64

All causes 647.3 511.9 1.26" 1.24" 1.30" 1.49" 135.4 20.9
Trachea, bronchus and lung cancers 92.3 52.1 1.72* 1.74" 1.97* 2.14" 40.2 43.6
Ischemic heart disease 66.5 40.9 1.56" 1.45" 1.76" 2.29" 25.5 38.4
Chronic obstructive pulmonary disease 17.8 10.9 1.26 1.60" 1.82" 2.05" 6.9 38.7
Diabetes mellitus 15.8 10.4 1.11 1.33 1.57* 2.52" 5.4 34.4

Source: 1991-2006 Canadian Census Mortality and Cancer Follow-up

Abbreviations: ASMR, age-standardized mortality rate; RR, rate ratio.

Study.”

Note: Reference population (person-years at risk) for age-standardization was taken from the cohort age distribution (5-year age group).

? Excess (All occupations — Professional).

b Reference group (RR=1.00 not shown).

¢ Percent excess [100 x (All occupations — Professional)/All occupations].

* Significantly different from rate for Professional (p < .05).

The causes of death that contributed
the most to excess mortality differed
somewhat by sex and age group. For
cohort members aged 25 to 44 years,
unintentional injuries were the largest
contributor for men, while cancers of the
trachea, bronchus and lung were the
largest contributor for women. For both
men and women aged 45 to 64, cancers of
the trachea, bronchus and lung were the
largest contributor.

Discussion

Substantial mortality gradients by occupa-
tional skill level were evident for most
causes of death for both men and women.
If all cohort members with an occupation
had experienced the age-specific mortality
rates of those in professional occupations,
then the all-cause ASMR would have been
29% lower for men and 21% lower for
women. For men, this would be equiva-

lent to eliminating all deaths from cardi-
ovascular diseases, while for women it
would be equivalent to eliminating all
deaths from both cardiovascular and
respiratory diseases.

With few exceptions, mortality rates for
the causes of death examined were asso-
ciated with occupational skill level.
However, the gradient and strength or
magnitude of the association varied
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considerably by cause of death. RRs were
highest for causes of death more closely
associated with health risk behaviours
(such as smoking and excessive alcohol
consumption) and lowest for causes not
closely associated with those behaviours
(such as breast and prostate cancer), and
causes where less is known regarding
prevention. Studies from Sweden® and
the United States®* have demonstrated
similar results. Phelan et al.>* found that
socio-economic status was less strongly
associated with causes of death that have
low preventability. Although the path-
ways between occupation and health are
complex, acting at both individual and
ecological levels,*"3 causes of death that
are more preventable tended to demon-
strate a closer association with socio-
economic status. From an individual
perspective, this may be in part because
people with greater resources may be
better able to adapt their behaviour to
take advantage of new knowledge about
risk factors or preventive measures.>°

Reducing socio-economic inequalities in
health is an explicit objective of health
policies in Canada.>” A strength of this
study is that results are based on a large,
broadly  representative  sample  of
Canadians aged 25 to 64 years at the time
of the 1991 census. The large sample size
allowed for analysis of mortality differ-
ences by occupational skill level within
detailed cause of death groupings and for
the detection of small effects. However, a
person’s occupation was only known at
cohort inception (1991) and could have
changed during the follow-up period
(1991-2006); as such, the listed occupa-
tion may not necessarily represent a
person’s long-term occupation skill level.

This study was not intended to assess the
relative importance of direct and indirect
effects of occupation on mortality—for
example, the extent to which differences
in mortality by occupational skill level
may be explained by associated differ-
ences in education and income. The data
also did not include information on risk
factors (such as smoking) and thus may
have overestimated the direct effect of
occupation on mortality. Nevertheless,
other research concludes that socio-
economic differences in various health

outcomes (including mortality) largely
persist even after controlling for beha-

vioural risk factors.384°
Conclusion

This is the first time that detailed cause-
specific mortality rates by occupational
skill level have been examined for Canada
across a wide range of causes of death.
Results from this study confirm what is
known about mortality gradients by occu-
pational skill level in the international
literature, and help to quantify the impor-
tance of such inequalities in Canada.

We found that most causes of death
showed substantial differences in mortal-
ity rates by occupational skill level.
Causes of death that were more preven-
table, including those more closely asso-
ciated with smoking and excessive alcohol
consumption, tended to have steeper
gradients compared with less preventable
causes. With the extension of the 1991-
2006 Canadian Census Mortality Study to
include linkage to cancer incidence data,
future work could examine the nature and
extent of inequalities in cancer incidence
and survival.
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