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Abstract

The activities performed by Canadian workers in some occupations may
increase the risk of exposure to infectious diseases such as COVID-19.
This research note explores how occupational exposure risks vary by
labor force characteristics using publicly available Canadian data in
combination with a data set providing information on the level of
physical proximity and frequency of exposure to infections or diseases
faced by workers in different occupations. The results show important
sociodemographic differences. First, women work in occupations
associated with significantly higher average risks of exposure to
COVID-19 than men. This is driven by their overrepresentation in
high-risk broad occupational categories such as health occupations.
Second, older workers (65 years or more), a group vulnerable to
COVID-19, appear to work in occupations requiring performing activities
characterized by a lower level of physical proximity than their younger
colleagues, with minimal differences in the frequency of exposure to
diseases or infections. Finally, workers in low-income occupations are
employed in occupations that put them at greater risk of exposure to
COVID-19 than other workers. This is especially the case for women,
immigrants, and members of visible minority groups in low-income
occupations. More broadly, this research note provides insights into the
health-related dimension of the literature on occupational tasks and
labor market stratification.
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Résumé

Les taches effectuées par les travailleurs canadiens dans certaines
professions peuvent augmenter le risque d’exposition a des maladies
infectieuses tel que la COVID-19. Cette note de recherche explore la
variation dans les risques d’exposition a la COVID-19 selon les
caractéristiques des travailleurs en se basant sur des données publiques
canadiennes combinées a une base de données fournissant de
Iinformation sur le niveau de proximité physique et la fréquence
d’exposition & des infections ou maladie auxquels font face les personnes
occupant différentes professions. Les résultats démontrent d'importantes
différences entre catégories sociodémographiques. Premiérement, les
femmes travaillent dans des professions associées a des niveaux moyens
de risques d’exposition a la COVID-19 significativement plus élevés que
les hommes, qui s’explique en partie par leur surreprésentation dans des
grandes catégories professionnelles a haut niveau de risque tel que les
professions du secteur de la santé. Deuxiemement, les travailleurs agés
(65 ans et plus), un groupe vulnérable a la COVID-19, semblent
travailler dans des professions demandant d’effectuer des taches menant
a un niveau plus faible de proximité physique que leurs plus jeunes
collegues, alors que les différences d’exposition a des maladies ou
infections sont limitées. Finalement, les personnes travaillant dans des
professions a faible revenu tendent également a travailler dans des
professions plus a risque d’exposition a la COVID-19 que les autres
travailleurs, ce qui est particulierement le cas pour les femmes, les
immigrants et les personnes membres minorités visibles travaillant dans
des professions a faible revenu. De maniere plus générale, cette note de
recherche explore les implications en matiére de santé de la littérature
sur les taches professionnelles et la stratification du marché du travail.

A NUMBER OF INEQUALITIES have become visible among workers
since the beginning of the COVID-19 pandemic. Most notably, public-
facing sectors such as accommodation, food services, retail trade, tourism,
and recreation have been highly impacted, translating into important in-
dustry differences in job losses in the period immediately following the
start of the outbreak (Statistics Canada 2020a). In addition, low-wage
workers are more likely to experience financial difficulties as a result of
job losses or absence from work.

Relatedly, recent analyses have highlighted how some occupations re-
quire completing activities that increase the risk of infection with COVID-
19. These include the level of physical proximity to other individuals and
the frequency of exposure to diseases or infections (of all kinds). Occupa-
tions in food processing and health care are examples of such jobs, as high-
lighted by data on COVID-19 clusters from news reports (The New York
Times 2020). The objective of this empirical research note is to explore
the distribution of occupational exposure risks in the Canadian workforce
and to identify the sociodemographic characteristics associated with high
or low occupational exposure risk scores (note that the concept of risk of
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exposure does not allow to directly estimate the risk of infection the same
way epidemiological data does).

The results presented below show an unequal distribution of occupa-
tional characteristics associated with a higher risk of exposure to COVID-
19 (level of physical proximity with other individuals, and frequency of
exposure to diseases or infections) across different groups of the work-
force. First, women appear to face higher occupational risks of exposure
to COVID-19 than men. This is driven to a large extent by the fact that
women are over-represented in broad occupational categories that have
substantially higher average risk scores, such as health occupations. Sec-
ond, I also find important differences by Aboriginal identity. In contrast,
there are only limited differences by immigration status and visible minor-
ity status. Third, outside of health occupations, workers with a Bachelor’s
degree or more tend to face significantly lower occupational risks of expo-
sure.

Importantly, older workers (55-64 years and 65 years or more), a
group at high risk of infection, hospitalization, and complications, includ-
ing death (Public Health Agency of Canada 2020), do not appear to work
in occupations that have a higher physical proximity score than younger
workers. Those between 15 and 24 years score the highest. Disaggregated
results show that this pattern is found across occupations except in the
two highest scoring broad occupational categories, where there is no signif-
icant age difference. Meanwhile, the mean score for frequency of exposure
to diseases or infections is lower for 15- to 24-year-old workers compared
to all other groups, but the median is the highest. Workers aged 65 or
more have a lower mean but higher median score than those between 25
and 64 years. Among workers in health occupations more specifically, an
occupational category with extreme values for the exposure to diseases or
infections score, 55- to 64-year-old and 65+ year-old workers are at higher
risk of exposure than their younger colleagues by several points. However,
age differences in mean frequency of exposure to infections or diseases are
not statistically significant in regression analyses.

Finally, I find that workers in low-income occupations are more likely
to be employed in occupations in the top half of both exposure risk score
distributions when compared to those not working in a low-income occupa-
tion. This pattern is especially visible among women, immigrant, and vis-
ible minority workers. This is consequential to the extent that low-income
workers may face financial disincentives for absence even if they are sick
or vulnerable, increasing the risk of workplace transmission. This finding
is especially significant if no measures are taken to close establishments
and to provide income support to employees who are absent from work.

This paper provides evidence on which groups of the labor force are
at greater risk of exposure to COVID-19 based on the characteristics
of their occupation. In addition to providing evidence of important so-
ciodemographic differences in exposure risks, it shows that gender and
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education sorting into different occupations is an important driver of dis-
parities in health-related outcomes at work. In other words, the findings
suggest that there are repercussions to gender- and education-based oc-
cupational sorting into jobs that bundle tasks differently beyond income
and socioeconomic outcomes. A health-related dimension of “life chances”
or “life conditions” is not frequently investigated in the sociological litera-
ture on occupations and stratification (Weeden and Grusky 2005; Wodtke
2017), and is gaining visibility as the risk of workplace transmission of
COVID-19 is discussed by the public and in public health policy-making
circles.

While the results presented in this paper contribute to our under-
standing of exposure risks at work in the context of the COVID-19 pan-
demic, it can also be used more broadly to highlight certain sociodemo-
graphic determinants of the occupational risks of exposure to other types
of infections or diseases at work. The paper relies solely on publicly avail-
able data sources in order to ensure a quick turnover. At the time of writ-
ing, access to scientific-use Canadian microdata was not possible. Further
analyses building on this paper can contribute to a better understanding
of which worker characteristics are associated with a high degree of occu-
pational risk of exposure or of actual infection to COVID-19 or other infec-
tious disease in order to guide public health decisions at the intersection
of occupational safety and health.

REVIEW OF THE LITERATURE

Occupations play an important role in social stratification. Differences
in earnings across detailed occupational categories explain a large pro-
portion of the variance in earnings (Mouw and Kalleberg 2010; Weeden
et al. 2007; Williams 2013), and a number of studies find that occupation-
level task content and skill intensity account for a substantial portion
of the relationship between education and income (Carbonaro 2007; Liu
and Grusky 2013; Simard-Duplain and St-Denis 2020). Important theo-
retical statements and empirical studies in sociology emphasize the im-
portance of stratification and class structuration at the level of detailed
occupations (Weeden and Grusky 2012). However, in many other cases
measuring job task and skill content at the occupational level is a mat-
ter of convenience and data availability. This is especially true given
the existence of the O*Net data set and its predecessor, the U.S. Dic-
tionary of Occupational Titles, which provides a comprehensive profile
of the work activities and features of the work context of detailed U.S.
occupations.

More specifically, the O*Net database is administered by the U.S.
Department of Labor since 1998, and disseminated online. It col-
lects standardized information on the activities and tasks workers in
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974 occupations! are required to perform as part of their jobs (as well
as the knowledge, skills, and abilities requirements), typically using or-
dinal scales. This information is gathered regularly through surveys of
U.S. workers in each occupation and occupational experts. This yields
occupation-level scores that can be matched to observations from other
data sources that include compatible occupational codes. In economics,
O*Net data on the task content of occupations has been used in stud-
ies of occupational employment losses related to the risk of automation
(Autor, Levy, and Murnane 2003; Frey and Osborne 2017) and the rela-
tionship between occupational task content and offshoring risks (Blinder
2009). Sociologists have used this data for similar purposes, especially
in studies of occupation-level drivers of earnings disparities (Carbonaro
2007; Farkas, England, Vicknair, and Kilbourne 1997; Grodsky and Pager
2001; Liu and Grusky 2013; Weeden 2002; Williams and Bol 2018).

In the context of the COVID-19 pandemic, O*Net occupational tasks
and work activities data has proven relevant in a different way. O*Net
data can be used to construct measures of occupational risks of exposure
to COVID-19. Accordingly, Gamio (2020) has combined U.S. labor force
data with two variables from the O*Net database to measures differences
in the risk of exposure to COVID-19 across occupations. In Canada, results
based on this approach were also published by Vu and Malli (2020). The
O*Net variables are (1) the level of physical proximity to other people, and
(2) the frequency of overall exposure to diseases and infections. These two
variables do not directly measure the risk of infection to COVID-19. The
first measure provides information about close physical proximity with
other people, which is an important channel for contracting COVID-19,
and the second measure provides more direct information on the frequency
of exposure to individuals who have infections or diseases. In the context
of an infectious disease epidemic, occupations scoring high on this second
measure could be considered as facing a higher probability of interaction
in the workplace with individuals infected by the COVID-19. Note that the
same methodology can be used to study occupational risks of exposure to
other infectious diseases following similar transmission mechanisms than
COVID-19.

In this paper, I leverage this approach to ask how occupational risks
of exposure to COVID-19 vary across sociodemographic characteristics
(gender, age, education, immigration status, visible minority status, and
Aboriginal identity). This approach does not rely on epidemiological data,
and the results cannot be used to infer population-level probabilities or
rates of infection, especially to the extent that transmission also occurs

1 These occupations correspond to those of the U.S. 2010 Standard Occupational Classification (SOC)
system.
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in settings other than workplaces, and among nonemployed individuals.?
The approach is nevertheless justified by the fact that while public health
data allow to investigate differences in rates of infection, hospitalization
or death by gender and age (Public Health Agency of Canada 2020; Purdie
et al. 2020), the absence of a systematic collection of measures of educa-
tion, employment status, and job characteristics in COVID-19 epidemio-
logical data means that limited statistical evidence exists on the role of
work-related factors in those disparities at the population level.?

The occupational scores should be interpreted as capturing the level of
risk of exposure to COVID-19 (or other similar infectious diseases) at work
that results from close physical interaction with colleagues, customers, or
other individuals, and from exposure to diseases or infections (in this case,
COVID-19). Without physical distancing and other prevention measures,
these characteristics are likely to increase the risk of transmission. Im-
portantly, the scores do not account for the impact of physical distancing
measures or other adaptation in the organization of workplaces, or the
degree of compliance of different establishments with public health guide-
lines. Instead, the results may be used to better target interventions by
governments and employers aimed at decreasing risks of transmission of
infectious diseases such as COVID-19 during different phases of an epi-
demic (including the progressive lifting of emergency measures mandating
workplace closures).

On a more theoretical level, the objective of this paper is to contribute
to an understanding of the health repercussions of the occupation-level
bundling of job tasks in order to shed light on this understudied health-
related dimension of the stratification literature. For example, occupa-
tional sorting plays an important role in explaining the gender wage gap
in Canada (Schirle 2015; Waite 2017) and the U.S. (Blau and Kahn 2017;
England 2010). Accordingly, I also ask whether sociodemographic differ-
ences in occupational exposure risks are driven by sorting into broad oc-
cupations with different average scores.

DATA AND METHODS

The two variables used in this paper are based on simple questions that
ask respondents to rate their work activities along ordinal scales. The
score of respondents are averaged, and the variables available from the
O*Net database are continuous scores from 0 to 100 that can be mapped

2. Differences between groups in rates of hospitalization, admission to intensive care units, and death are

likely to be driven to significant extent by epidemiological risk factors such as chronic health conditions
(Public Health Agency of Canada 2020), which cannot be inferred from data on occupational risks of
exposure. For such reasons, estimates of the distribution of occupational risks of exposure to COVID-19
by gender and age may not match epidemiological data.

In Canada, the available evidence on work-related infections predominantly comes from news reports
(Keller and Dobby 2020).
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Table 1

Distribution of O*Net Work Activity Occupational Scores,
Workers Employed in 2015

Percentage Frequency

Physical proximity

0 I don’t work near other people (beyond 100 ft.) 0.2 27,660
25 I work with others but not closely (e.g., private office) 1.9 357,480
50 Slightly close (e.g., shared office) 51.8 9,575,495
75 Moderately close (at arm’s length) 39.0 7,216,740
100 Very close (near touching) 7.2 1,322,075
Total 100.0 18,499,450
Exposure to infections or diseases
0 Never 49.2 9,103,000
25 Once a year or more but not every month 31.6 5,845,125
50 Once a month or more but not every week 10.9 2,008,365
75 Once a week or more but not every day 4.1 761,030
100 Every day 4.2 781,930
Total 100.0 18,499,450

Note: Occupation score values are rounded to nearest score value cutoff. Each category includes those in a
range of £12.5 points around score value.
Source: Census of Population (2016) and O*Net.

onto the ordinal response categories. The Physical Proximity variable is
based on the following question: “To what extent does this job require the
worker to perform job tasks in close physical proximity to other people?”
with results reported a scale from going from 0 “I don’t work near other
people (beyond 100 ft.)” to 100 “Very close (near touching)” with a total
of five ordinal response categories divided by equal intervals of 25 points.
The Exposure to Disease or Infections variable asks “How often does this
job require exposure to disease/infections?” on a scale from 0 “Never” to
100 “Everyday” designed with the same cutoff values at 25 points inter-
vals. The unweighted correlation between the two scores at the four-digit
occupation level is 0.5320. More details on the content of these variables
and the construction of the scores based on ordinal scales is available in
Table 1. In addition to the two O*Net-derived occupational scores, I com-
pute a “composite occupational risk score” combining both measures using
a method proposed in Kikuchi and Khurana (2020). This is an additive
score that assumes independence in the impact of each work activity.
Each detailed Canadian occupation coded using the 2016 National Oc-
cupational Classification system (NOC 2016) can be matched to an O*Net
score from a corresponding U.S. occupation for both measures, using a cor-
respondence table developed by the Brookfield Institute on Innovation and
Entrepreneurship (Vu 2019). This crosswalk was constructed manually,
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based on the correspondence in the content of the O*Net and NOC 2016 oc-
cupation descriptions.* While the O*Net data set is U.S.-specific, I assume
that most occupations in Canada and the U.S. share similar characteris-
tics, especially in terms of physical proximity and exposure to infection or
diseases. In making that assumption, I follow several Canadian studies
that adopted a similar approach to map O*Net occupational scores onto
NOC 2011 and NOC 2016 occupational codes. For example, a mapping of
O*Net scores on the Labor Force Survey NOC 2011 classification was used
to study the relationship between O*Net manual and cognitive job task
requirements and job match quality in Canada (Summerfield 2014, 2016),
and a mapping on the National Household Survey NOC 2011 classification
was developed by Statistics Canada in studies of the job skill intensity of
different groups of the Canadian population (Frenette and Frank 2017,
2018). Finally, the crosswalk used in this paper was leveraged in a report
on the composition of the Canadian tech workforce (Vu, Lamb, and Zafar
2019). O*Net scores were also mapped on data from all European coun-
tries included in the European Labor Force Survey from 1993 to 2006 to
study the drivers of job polarization (Goos, Manning, and Salomons 2009).

The results presented in this paper are based on public-use data es-
timates from the Canadian Long-Form Census of Population, 2016.> At
the time of writing, this was only the available source of data with the
sufficient level of disaggregation (four-digit occupations).® It requires as-
suming that the composition of the workforce in 2020 (occupations, labor
force characteristics) is similar to the reference period for data collection
(occupation in May 2016, or last occupation for jobless individuals). The
sample includes all individuals who were at least 15 years old on Census
day (May 10, 2016) and reported employment income for the fiscal year
2015 (worked any number of hours, part-year or full-year).

The data set observations are population-weighted frequencies of re-
spondents reporting nonzero employment income in 2015 in each four-
digit NOC 2016 occupation, broken down by the following sociodemo-
graphic characteristics: sex, immigration status (other tables used in this
paper instead include a variable on members of a visible minority group or
on Aboriginal identity),” age group (15-24, 25-54, 55—64, and 65 or more
years), and highest degree attained. Other variables include mean and me-
dian annual employment income in 2015 at the occupation level, broken

A small number of NOC 2016 occupations representing less than 1 percent of the employed population
in 2015 cannot be matched to an O*Net-SOC occupation. The program files are available on Github at
https://github.com/Brookfield[IE/NOC_ONet_Crosswalk.

5 Statistics Canada catalogue no. 98-400-X2016355.

At the time of writing, access to Long-Form Census microdata from Statistics Canada’s Research Data
Centers was suspended because of the ongoing COVID-19 pandemic. This restriction is unlikely to
have an impact on the findings presented in this paper. The public-use files are sufficient to answer the
research questions formulated in this study.

7. Statistics Canada catalogue no. 98-400-X2016356 and 98-400-X2016357, respectively.
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down by the same sociodemographic characteristics. The data set is used
to produce descriptive cross-tabulations and to estimate ordinary least-
square regression models of the association between sociodemographic
characteristics and the three occupational exposure risk measures. The
data do not include measures of detailed job characteristics (nonstandard
employment contract, firm size, etc.) because these variables are not col-
lected in the 2016 Long-Form Census.

AGGREGATE SCORE DISTRIBUTION ON ORDINAL
SCALE

The scale for each variable an ordinal scale mapped onto a continuous
scale ranging from 0 to 100, with five distinct cutoff points each corre-
sponding to an ordinal response category that guides respondent answers.
Table 1 presents the distribution of occupational scores weighted by the
number of employees in each occupation, based on the ordinal scale rat-
ings. Each category includes all occupations with a score falling in a 25
points band around the cutoff point (+12.5 points around the cutoff value,
with the bottom and top categories censored in one direction), meaning
that occupational scores are rounded to the nearest cutoff value.

In the top panel of Table 1, I show that the majority of Canadian work-
ers are in occupations that require being slightly close (51.8 percent), such
as sharing an office. In addition, another 39.0 percent are in occupations
that require working in moderately close proximity to other people (at
arm’s length, or below the physical distancing COVID-19 requirements).
In other words, 90 percent of workers in Canada work in occupations that
require some physical proximity. An additional 7.2 percent are in occupa-
tions that require being very close (near touching). This is evidence that es-
tablishment closures or job redesign may be necessary to avoid COVID-19
transmission at work. Meanwhile, approximately half (49.2 percent) of
Canadian workers are in occupations where they are never exposed to in-
fections or diseases, and 8.3 percent are in occupations where they are ex-
posed at least every week. The remaining 42.5 percent are in occupations
that require being exposed to diseases or infections once a month or less.
This means that small but nonnegligible share of the Canadian workforce
is employed in occupations likely to involve frequent contacts with individ-
uals infected by COVID-19. Due to the concentration of the responses into
a few categories, the remainder of this paper reports average occupational
scores and other distributional statistics relying on continuous scores, in
order to identify if certain segments of the workforce experience higher
occupational risks of exposure to COVID-19.

Histograms showing the full distribution of the scores, weighted by oc-
cupational employment, are included in the Appendix. Table 1 also reports
counts. Note that due to the treatment of missing values, the exclusion of
workers without employment income in 2015, as well as random rounding
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to 0 for small cells, the total population count may differ across tables in
this paper.

DISTRIBUTIONAL STATISTICS BY
SOCIODEMOGRAPHIC CHARACTERISTICS

Distributional statistics for the numerical occupational scores by sociode-
mographic category are presented in Tables 2 to 4. Table 4 also reports
the population distribution across groups (based on Census weighted fre-
quencies, which are estimates of population counts). The distributional
statistics for different groups are weighted by the variable reporting the
number of employed respondents in that group in 2015 in each occupation.

Gender

The results show important gender differences. Tables 2 and 3 show that
on average, men work in occupations that have both lower physical prox-
imity score (—4.2 points) and lower exposure to disease or infections scores
(—12.3 points, or approximately 50 percent of the value for women). Sim-
ilarly, large gender differences are found for median scores, and an im-
portant gap is found between the 75th percentile score values. Note that
the distribution for the second variable is skewed to the left with several
outliers with high values (in health occupations), translating into large dif-
ferences between the mean and median score. The results for both scores
yield a large average composite risk score difference between men and
women (see Table 4).

Immigration Status, Visible Minority, and Aboriginal Identity

There are little systematic differences in the average values for all scores
between Canada-born and immigrant workers. Similarly, limited per-
centile distribution differences are found, with immigrant workers scoring
3.7 points lower on the median risk of exposure to diseases or infections
than Canadian-born workers. This small difference is meaningful given
the compressed distribution of the score on this variable. However, the val-
ues for the 75th percentile are the same on that measure, at 29.0, suggest-
ing that the share of workers in occupations at frequent risk of exposure
to infections or diseases (more than every year, approximately) is similar
in both groups. The same pattern is found when comparing members of
visible minority groups with those who are not. In contrast, distributional
statistics for First Nations people, Métis and Inuit, each show higher aver-
age and median physical proximity and exposure to disease and infection
scores than those with a non-Aboriginal identity (one exception is the gap
between Inuit and non-Aboriginal physical proximity scores, which is vis-
ible at the median but not the mean). Gaps are especially large for the
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Distributional Statistics, Occupational Physical Proximity Score

Standard 25th Per- 75th Per-
Mean Deviation Median centile centile
Total 61.1 15.2 58.0 48.0 72.3
Men 59.1 13.5 56.5 48.0 69.5
Women 63.3 16.5 64.0 48.0 76.0
Canada-born 61.3 15.1 58.0 48.0 73.0
Immigrant 60.7 15.3 57.0 47.5 72.3
Not a member of a visible 61.0 15.2 58.0 48.0 72.3
minority group (see note)
Member of a visible minority 61.6 15.2 58.0 48.0 72.3
group
Non-Aboriginal identity (see  61.1 15.2 58.0 48.0 72.3
note)
First Nations people 62.6 15.0 63.8 50.0 75.0
Métis 62.6 15.1 63.5 50.0 75.0
Inuit 61.1 15.0 60.7 48.0 75.0
15-24 years old 66.2 12.7 68.5 57.0 75.0
25-54 years old 60.6 15.5 57.0 47.5 73.0
55-64 years old 59.4 15.0 56.0 47.3 70.0
65 or more years old 59.2 15.0 55.0 48.0 70.0
No certificate, diploma, or 61.9 13.6 64.0 51.0 72.3
degree
Secondary (high) school 61.4 13.6 62.0 50.4 72.3
diploma or equivalency
certificate
Apprenticeship or trades 62.9 14.9 61.0 51.0 74.5
certificate or diploma
College, CEGEP, or other 62.2 16.1 58.0 48.0 75.0
nonuniversity certificate
or diploma
University certificate or 60.9 15.8 57.0 47.0 75.0
diploma below bachelor
level
University certificate, 59.0 16.1 55.0 46.5 71.0
diploma, or degree at
bachelor level or above
0 Management occupations 52.7 9.3 51.0 47.3 55.0
1 Business, finance, and 49.8 10.1 46.0 43.0 52.0
administration
occupations
2 Natural and applied 514 9.3 484 46.5 57.0
sciences and related
occupations
3 Health occupations 86.5 7.8 87.8 85.5 90.0

(Continued)
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Table 2
Continued
Standard 25th Per- 75th Per-
Mean Deviation Median centile centile
4 Occupations in education, 65.9 15.8 70.0 54.0 79.0
law and social, community,
and government services
5 Occupations in art, culture, 60.9 17.8 66.0 51.0 69.5
recreation, and sport
6 Sales and service 66.5 12.2 68.5 58.0 74.5
occupations
7 Trades, transport, and 60.5 12.3 58.0 50.4 73.0

equipment operators and
related occupations

8 Natural resources, 60.2 18.7 70.0 44.0 76.0
agriculture, and related
production occupations

9 Occupations in 59.7 7.4 57.0 54.0 67.0
manufacturing and
utilities

Note: The data are obtained from Statistics Canada catalogue no. 98-400-X2016355, except results by vis-
ible minority and by Aboriginal identity, obtained from Statistics Canada catalogue no. 98-400-X2016356
and 98-400-X2016357, respectively.

Source: Census of Population (2016) and O*Net.

risk of occupational exposure to diseases or infections. This translates into
gaps in mean and median composite scores as well.

Age Group

Table 2 shows that younger workers (15—24 years) are employed in occupa-
tions that have a higher average physical proximity score than other age
groups, at 66.2 points. Prime-age workers score at 60.6. The values for the
older age groups (55-64 years and 65 or more years) are slightly below 60
points. Younger workers also have the highest median physical proximity
occupational score, at 68.5 points (a gap of 10 points or more with workers
in all other age groups). Differences are visible at the 25th percentile and
to a lesser extent at the 75th percentile as well.

On the other hand, Table 3 shows that younger workers have a
slightly lower average exposure to disease or infections score than other
age groups (—1.3 to —1.9 difference compared to older age groups). In con-
trast, they have a higher median occupational score, alongside 65-year-old
or more workers, suggesting that the share of young workers in occupa-
tions with very high scores is small, although the overall distribution may
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Distributional Statistics, Occupational Exposure to Disease, or

Infection Score

25th Per-  75th Per-
Mean SD Median centile centile
Total 20.8 23.2 13.3 4.0 29.0
Men 14.9 18.3 7.3 4.0 17.0
Women 27.1 26.1 17.0 5.3 40.0
Canada-born 20.9 22.9 13.7 4.3 29.0
Immigrant 20.5 24.2 10.0 4.0 29.0
Not a member of a visible 20.8 22.9 13.3 4.2 29.0
minority group (see note)
Member of a visible minority  20.8 24.2 11.0 4.0 29.0
group
Non-Aboriginal identity (see 20.7 23.2 13.0 4.0 29.0
note)
First Nations people 23.6 21.9 16.0 5.7 33.3
Métis 22.2 23.0 14.5 5.0 30.5
Inuit 25.5 21.1 24.0 7.0 43.0
15-24 years old 19.3 18.2 14.5 5.7 28.0
25-54 years old 21.2 24.3 11.0 4.0 29.0
55—-64 years old 20.9 23.3 12.0 4.0 29.0
65 or more years old 20.6 22.3 13.9 4.3 29.0
No certificate, diploma, or 17.6 17.2 13.0 5.0 28.0
degree
Secondary (high) school 17.5 17.7 13.0 5.0 28.0
diploma or equivalency
certificate
Apprenticeship or trades 19.2 21.9 11.0 4.2 28.0
certificate or diploma
College, CEGEP, or other 24.6 26.9 14.0 4.0 33.3
nonuniversity certificate
or diploma
University certificate or 23.4 26.3 14.0 4.0 31.0
diploma below bachelor
level
University certificate, 22.5 26.1 13.7 3.5 33.3
diploma, or degree at
bachelor level or above
0 Management occupations 9.7 7.1 8.0 4.0 14.0
1 Business, finance, and 14.8 16.4 5.0 2.8 29.0
administration
occupations
2 Natural and applied 6.4 7.1 4.5 1.7 8.0
sciences and related
occupations
3 Health occupations 82.2 12.9 86.3 79.3 87.5

(Continued)
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Table 3
Continued
25th Per-  75th Per-
Mean SD Median centile centile
4 Occupations in education, 33.7 19.2 36.0 14.0 46.5
law and social, community,
and government services
5 Occupations in art, culture, 13.7 14.1 7.0 2.0 30.0
recreation, and sport
6 Sales and service 19.9 15.7 14.5 6.0 28.0
occupations
7 Trades, transport, and 12.8 14.6 7.0 4.0 17.0

equipment operators and
related occupations

8 Natural resources, 12.3 7.6 9.0 8.4 19.5
agriculture, and related
production occupations

9 Occupations in 3.9 4.8 2.0 1.0 5.6
manufacturing and
utilities

Note: The data are obtained from Statistics Canada catalogue no. 98-400-X2016355, except results by vis-
ible minority and by Aboriginal identity, obtained from Statistics Canada catalogue no. 98-400-X2016356
and 98-400-X2016357, respectively.

Source: Census of Population (2016) and O*Net.

lean towards higher scores. These patterns translate into a 2.8 to 4.0 neg-
ative difference in average composite risk score between younger workers
and workers in other age groups, as reported in Table 4, and similar dif-
ferences in median composite risk scores. This means that results based
on the composite risk score may mask important dynamics such as the
contrasting relationship between age and the two scores.

Highest Degree Attained

I find meaningful differences in occupational risk scores by education.
First, those with a university certificate, diploma, or degree at bachelor
level or above have a lower average physical proximity score than all other
groups by two to three points (Table 2). Differences in median scores are
substantially larger, suggesting the presence of certain high-scoring oc-
cupations among otherwise low-scoring occupations for highly educated
workers (also see the larger interquartile range in the last two columns of
Table 2). Workers with no certificate, diploma, or degree, those with ap-
prenticeship or trades certificate or diploma, and with college, CEGEP, or
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other nonuniversity certificate or diploma have substantially higher mean
and median scores.

Second, there is a positive relationship between educational attain-
ment and occupational exposure to disease or infections score (Table 3).
College, CEGEP, and university-educated workers have a higher aver-
age risk score, likely associated with working in a health care sector
job. Education-related differences in median scores are smaller, and per-
centile distribution differences are mostly visible in the values for the 75th
percentile value, meaning that more highly educated workers are more
likely to work in occupations that are among those requiring the most
frequent exposure to diseases or infections. Again, the contrasting pat-
terns for the two measures translate into little difference by education
in the mean composite risk score and lower median values (but no dif-
ference at the 75th percentile) for more educated workers, as shown in
Table 4.

Broad Occupational Categories

Finally, results by broad occupational categories (one-digit) are reported.
Table 2 shows that health occupations have very high mean and median
physical proximity scores relative to other occupations, at 86.5 points com-
pared to an average of 61.1 points for all workers (first row of Table 2).
The interquartile range bounds (25th and 75th percentiles are also very
high, with 75 percent of workers in health occupations scoring above 85.5
points, above at least 75 percent or workers in any other occupation (the
75th percentile of all other occupations is below 85 points). Sales and ser-
vices occupations and occupations in education, law and social, commu-
nity, and government services also have high mean and median scores,
while professional occupations (management, business, finance, and ad-
ministration, and natural and applied sciences occupations) score the
lowest.

Table 3 shows that health occupations also score very high on expo-
sure to diseases or infections with a mean score of 82.2 and a median score
of 86.3 points. The 25th percentile value indicates that at least 75 percent
of workers in health care occupations are exposed to diseases or infections
at least once a week, consistent with what one would expect for workers
in such occupations. The gap in median and mean scores with other occu-
pations is of 50 points or more. Occupations in education, law and social,
community, and government services, and sales and services occupations
again have the second and third highest mean and median scores. Those
in manufacturing and utilities occupations score the lowest (most workers
are almost never exposed). The occupational patterns are relatively con-
sistent for both scores, translating into similar results for the composite
risk score.
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REGRESSION ANALYSIS

The distributional statistics reported above provide evidence of important
differences in occupational risks of exposure to infectious diseases such
as COVID-19 by gender, age, Aboriginal identity, education, and broad oc-
cupational category. In order to distinguish the net role of each variable
in driving occupational exposure risk differences across the labor force,
I provide estimates from multivariate analysis (ordinary least square re-
gressions) in Table 5. This method is used to identify the net association
between worker characteristics and average occupational risk scores be-
cause different worker characteristics may be correlated. The standard ta-
bles used in this analysis are available at the aggregate level rather than
as microdata. Therefore, the data set is formed of cells of individual-level
observations aggregated into all sex-age group-education-immigration sta-
tus configuration® for each four-digit NOC occupations. This yields a data
set of 47,450 observations. Each cell is weighted using its population fre-
quency estimates. The dependent variables are the three O*Net occupa-
tion risk of exposure scores attributed to each four-digit NOC occupation.

In the first set of models, each occupational risk score is regressed on
gender, immigration status, age group, and highest degree attained. These
models are under the first column under each score type (models 1, 3, and
5). The estimates are consistent with descriptive results, with large gender
differences and little differences by immigration background for all occu-
pational scores. No statistically significant age difference is found for the
exposure to disease or infections risk score, and younger workers (15-24
years) have a substantially and significantly higher average occupational
physical proximity risk score than the three other age groups. That pat-
tern is also found, muted, in the composite risk score estimates. Lastly,
the estimates by highest degree attained are also consistent with the pat-
terns identified in the descriptive analysis. The physical proximity score
of workers with apprenticeship or trades certificate or diploma is signifi-
cantly higher than those with no certificate, diploma, or degree, while it
is significantly lower for those with a university certificate, diploma, or
degree at bachelor level or above. In contrast, the exposure to infections
or diseases score is higher for more educated workers than those without
a certificate, diploma, or degree, although the difference is only signifi-
cant for those with a college, CEGEP, or other nonuniversity certificate or
diploma, and with a university certificate or diploma below bachelor level.
Overall, statistical significance is low or null for most education estimates,
suggesting little net role for this variable.

Additional results presented in Tables A5 and A6 report estimates based on aggregate data allowing
sex-age group education visible minority and sex-age group education Aboriginal identity configura-
tions, respectively. These are reported separately because publicly available data do allow configura-
tions combining immigration status, visible minority status and Aboriginal identity together.
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A categorical variable capturing the one-digit broad occupational cate-
gory of each observation is introduced in the second set of regression mod-
els. These models are reported in the second column under each score type
(models 2, 4, and 6). They accomplish the following two objectives. First,
they provide estimates of the net association between different occupa-
tions and the risk scores. Second, they provide some evidence on the role of
occupational differences as a mechanism driving other group differences.
More specifically, if the regression coefficients on gender, immigration, age,
and education decrease in size, I conclude that those group differences are
explained by the sorting of workers with different characteristics in broad
occupations with different average scores.

Results for these models show that the coefficients for women decrease
by a substantial amount (by two thirds for physical proximity and 75 per-
cent for exposure to infections or diseases, approximately), while the coef-
ficients for age in models using physical proximity and the composite score
as a dependent variable become less negative. This means that gender and
age differences are partially explained by the fact that women and younger
workers are employed in broad occupational categories with higher aver-
age occupational risk scores. Most notably, the second and third rows of
the last column of Tables Al to A4 show that women are strongly over-
represented in the three broad occupational categories with the highest
occupational risks of exposures (60 percent of workers in those occupations
or more), while men are overrepresented in the remaining occupations.

The results for education are also noteworthy in the case of the model
using exposure to diseases and infections as a dependent variable. The
coefficients for workers with a college or university education change sign
(from positive to negative), meaning that when controlling for occupations,
workers with a higher level of education have a lower risk of exposure to
diseases or infections than those without a secondary degree. The differ-
ences between models 3 and 4 can be interpreted as showing that although
workers with a higher level of education work in broad occupations that
have a higher average exposure to diseases or infections risk score (likely
health care sector occupations), within each broad occupational categories
they are in four-digit occupations that have a lower average risk score than
less educated workers.

Finally, note that the coefficients on the one-digit occupations dum-
mies are almost all statistically significant and negative (results are rela-
tive to sales and services occupations, which is used as the reference cat-
egory), and estimates for health occupations are large and positive. These
results are consistent with the distributional statistics reported in the pre-
vious section.’

9 Note that the R? are substantially higher in models controlling for one-digit occupations, meaning

that variation in average occupational risks of exposure between one-digit NOC codes explains a large
share of the overall variation in occupational risk of exposure to COVID-19 between four-digit NOC
codes and sociodemographic groups.
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DISPARITIES IN RISKS OF EXPOSURE WITHIN
HIGH-RISK OCCUPATIONAL GROUPINGS

Because of the high score on the exposure to diseases and infections in
health occupations, I report specific regression results in Table 6 for the
1.2 million Canadians who work in health occupations!® (NOC 2016 one-
digit code 3). I do the same for two other occupational groupings that
score high on all measures of occupational exposure risks: occupations
in education, law and social, community, and government services (NOC
2016 one-digit code 4), and sales and services occupations (NOC 2016 one-
digit code 6). Results for the seven residual broad occupational categories
grouped together are also reported in Table 6. Occupational risk of ex-
posure scores are regressed on gender, immigration status, age, and ed-
ucation separately for each of these four occupational groupings. For the
residual, Other NOC codes subsample, a model with controls for broad
occupational category is also estimated. Distributional statistics for each
subsample are reported in Tables Al to A4.

First, the results show that gender differences are muted for both
scores, consistent with the findings from the previous section. No statis-
tically significant difference between men and women is found in health
occupations (Table Al shows high score values across all distributional
statistics in these occupations). In the residual occupations subsample
("Other NOC" column), women have a lower physical proximity score than
men by three points, while the opposite pattern is found in NOC 4 and
NOC 6. These results suggest that the gender gap in physical proximity
score is explained by the fact that high-risk occupations are also highly
feminized. The same interpretation can be applied to the regression re-
sults for the exposure to infections or diseases score, although no statis-
tically significant gender difference is found in any of the three high-risk
occupational groupings.

Meanwhile, outside of the three high-risk occupations, physical prox-
imity is higher in male-dominated occupations (one-digit broad occupa-
tional categories), as shown when comparing the second column for the
residual subsample (Other NOC, 2) with the first column for the resid-
ual subsample regression. Once controlling for occupations, the difference
between men and women is approximately 0 and is not statistically signif-
icant. This may be explained by the higher share of men in the higher scor-
ing occupations of the residual category such as trades, natural resources,
agriculture, and manufacturing occupations. The opposite is true for expo-
sure to infections or diseases: in the Other NOC subsample, the score for
women is higher by five points, a statistically significant and substantial
gap, given the intercept estimate of 12.1 (constant).

10 Note that this does not include individuals who work in nonhealth occupations in the health care sector

(in a business or organization primarily operating in the health care sector).



421

Occupational Risks of Exposure to COVID-19

(panuzguoD)
9AOQE 10 [9AJ] JO[OYIERq
1e 9aa3op J0 ‘ewodip
Ve 0 97 00 wa© LT 01— ‘918011100 AJISTOATU()
[0A9]
Jo[oydeq Mofaq ewoldip
L0~ w0V 80 RS 0 10 9011180 AJISIOATU)
. ewoldip 10
998011100 AJISIOATUNUOU
00 LG T'T 69— €0 1910 10 JHOHD ‘039110
rwo[dIp J0 9)8dYI1I00
0T 80 89 Lg— 60 soper) 1o dryseonjuarddy
. 918011100
Kouseambea 1o ewordip
L0 01— 90 06— T1- 10028 (Y3IY) Arepuodsg
99130p
[CRLEREIER ) (e0uI0)oY) [CRLEREIEI ) (9ounI0JeY) [CRLEREIEH ) J0 ‘ewo[dIp ‘93BOYI)I=0 ON
0 €7 e d VT S 97 S 10 PpIo saeak d10w 10 G9
40 G Ch o e d LT g0 €0~ plo sxeaf y9-Gg
w96 v d €7 I 6T €0 plo s1eaf $G-Gg
(90URI9JOY) (90uaI0JOY) (90uRI9JOY) (90uRIRJY) (90UaI9J9Y) pio s1eok $g—GT
14\ L0 €0 90— ¥'0— jueLSTIIT]
[CALEREIEI ) (90UaI9J9Y) [CALEREIEI ] (9ouI0J0Y) (90UaI9JY) wIog-epeue))
G0~ w60 €7 S © 99 80— Uswom
[CALEREIEI ) (90uaI9J9Y) [CALEREIEI ) (9ouaI0J9Y) (90URI9JOY) U9\l
% ‘OON 19U30 OON 12910 9 DON ¥ OON € OON

Ayrurxoad (earsAyg

dnoux) reuoryednoo() peoag Aq ‘SOIISLId)OBIRY) 3010, JOQE] UO SAI0DS HSTY JO UOISSIITIY

9 9lqBL



o
o
(@)
N
“ (panuiguo)))
~ _
LN
N G'0— €0— LG 9% 07 PO saedf drowr 10 G9
< e1-— g1- % 6°¢ 0'¢ pIo saeds $9-Gg
w Je— e ¥'% 09 LT pIo sxeaf $G-Gg
@) (9oUdI9J9Y) (9oUdI9J9Y) (9ouaI9JeY) (90UBI9J9Y) (9ouaI9Joy) PIO sxeok $3—GT
L0— LT 0% e1- 60 juerdrurty
(9ouaIeJey) (9ouaI9Joy) (eouaI9Jey) (e0UaI9J9Y) (9ouaa9Joy) wIoq-epeur))
w0V w8 ¥ 00 g'g €0— UOWOpM
(90UaI9JeYy) (90ua9J9Yy) (90uau9JeYy) (90UaI9J9Y) (90uaI9J9Y) U\
% “OON 1°Y10 DON 1°Y30 9 DOON ¥ OON € DON
S9SBASIP J0 SUOI)IYUI 0} dansodxyy
030°8TS0T 030°8TS0T S65 708 Y S¥%‘8L0°C 0TS'9%3‘1 (N) sejewryso uoryendogq
09g°ge 09g°se $81°G 0s¥°‘e 96¥°¢ () SUOTIBAISSO JO IoqUINN
910 L0°0 80°0 310 100 2
4] w319 L9 e 0°0L VL8 jue)suo)
(3181p-duo0)
SOx s[oIju0d uoryednod()
3 ‘OON 19130 OON 9430 9 DON ¥ OON € OON

Aymurxoad [ea1sAyg

dnoxy reuoryednoo( peoaq £q ‘sor)sLIdjORIRY) 9210,] J0qeT U0 SOI00S YSTY JO UOISSaIZoY

422

9 9qEL



423

Occupational Risks of Exposure to COVID-19

19N+ PUe (9107) uorpendod Jo snsuay) :2041n0g
‘10" > d__ ‘g0 > Q ‘o1 > ﬁ.

P

020°8TS 0T 020°8TS°0T G6SFOET G75'8L0G 0TS‘9¥5°T (N) seyewryse uoryendoq

09¢g°Ge 09¢°G¢ ¥8T°G 0S¥°¢ 96¥°¢ (U) SUOTYEAISSAO JO IOqUITN

0T°0 G0°0 ¥0°0 cr'o 10°0 4

w40 VT sk O 4440 1 ¥9¢ D 6L jueysuon)
(1131p-u0)

Sox. sTo1yu09 uorpednddQ
9AO(E 10 [9AS] JO[oYIR(q
1e 90u8ep 10 ‘ewodip

0¢— sV G 46 07 wa L 9T 't ‘9180Y11490 AJISIOATU()
[e49]
JIo[eyorq mofeq rwodip

80— 80— vV 97 k'8 0'c 10 9)BOYT)IA) AYISIOATU)
ewoydip 10
978011100 AJISIOATUNUOU

¢0 0 o §V— T'T 19730 10 JHOHD ‘039710
ewo[dIp J0 97BIII8D

10 0T 0 61— €0~ sopery 1o dryseonjuerddy
Chl:pliuhich]
Kouseambe 1o ewordip

g0 90 ge— 89— 9%~ [00tps (Y31 Arepuodeg
99130p

(eouaIaJey]) (e0ouaIaJey]) (eouaIa)ey) (eouaIaJey) (eouBIJeYy) 10 ‘ewo[dIp ‘9)edy1Ied ON

% ‘DON 1°Y10 OON 110 9 DON ¥ DON € OON

S9SBISIp J0 SUOI)IJUI 0} dINsodxy

panuyuo)

9 9[qeL



424 CRS/RCS, 57.3 2020

Second, the age gradient in physical proximity scores distinguishing
younger workers (15-24 years) from others in aggregate results reported
in Table 5 is not visible in health occupations (NOC 3) or occupations in ed-
ucation, law and social, community, and government services (NOC 4). On
the other hand, older workers have a higher score than other age groups
for frequency of exposure to diseases or infections by four to five points,
suggesting that older workers in health occupations, including the approx-
imately 260,000 workers aged 55 or more (20 percent of workers in health
occupations), are at higher risk of exposure to the COVID-19 based on that
measure. The age difference is only statistically significant when compar-
ing older workers (65 years or more) to the youngest age group (15- to 24-
year-old workers). Older workers also score higher in NOC 4 and NOC 6
although the differences with 15- to 24-year-old workers are generally not
statistically significant. In the Other NOC subsample, prime-age workers
(25-54 years) score the lowest, with a statistically significant difference
with 15- to 24-year-old workers of more than two points.

Third, workers with any type of university degree have a lower occu-
pational risk of exposure compared to less educated workers across both
measures and all occupational groupings, except for health occupations
and, in the case of physical proximity scores, for sales and services oc-
cupations. Following a social closure and social constructionist approach
(Attewell 1990; Collins 1979; Grusky and Weeden 2001) may help under-
standing how health occupations requiring a higher level of education are
associated with a high frequency of exposure to diseases or infections and
high level of physical proximity while the opposite is true outside for other
occupations. Proximity with patients with poor health such as the one re-
quired for surgeons or other medical specialties is central to the occupa-
tional identity of health care professionals and to boundary definitions and
closure among health care professionals. Meanwhile, exposure to diseases
or infections may simply represent an occupational health and safety risk
in other occupations, which high-status (more highly educated) occupa-
tional incumbents are able to avoid.

Lastly, separate results by occupational groupings do not show any
statistically significant difference between immigrants and Canadian-
born workers, with the exception of exposure to infections or diseases in
the Other NOC subsample, where immigrants are found to have a lower
score than Canada-born workers.!!

In addition, Table Al shows that immigrants in health occupations have a slightly higher mean oc-
cupational risk of exposure to diseases or infections than Canadian-born workers (1.2 point), but a
substantially lower median value (by 3.8 points). This suggests an overall distribution towards higher
occupational scores among immigrants, but an underrepresentation of immigrants among the high-
est scoring occupations, namely nurses, physicians, and other health care professionals with frequent
interactions with patients. This is possibly due to the fact that those occupations have high barri-
ers to the international transfer of credentials, limiting the ability of immigrants educated abroad in
those professions to enter them in Canada. A similar difference in median gap is observed for women,
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LOW-INCOME OCCUPATIONS

The last set of findings reported in this paper focus on workers in low-
income occupations. Low-income workers may be at greater risk of infec-
tion to COVID-19 and subsequent complications than other workers be-
cause they are likely to face strong financial disincentives to be absent
from work (low savings and precarious financial situation) even if they
contract the virus or if they are in a group at higher risks of mortality
following an infection to COVID-19 (older individuals, those with chronic
health conditions or respiratory diseases, etc.). This is especially true in
cases where they do not have access to paid sick leaves (the data do not
include any measure of access to sick leaves however, and provinces such
as Ontario do not mandate paid sick leaves; self-employed workers such as
those employed in the gig economy also lack employer-sponsored paid sick
leaves) or other forms of income support in cases of absence from work for
health-related reasons.

In the absence of public-use individual-level employment income mi-
crodata with detailed measures of occupations, median occupational em-
ployment income is used as a proxy for being in a low-income job. Table 7
reports the distribution of workers in low-income and non-low-income oc-
cupations in the overall quartile distribution for the three different risk
scores. Low-income occupations are occupations with median annual em-
ployment income below 50 percent of the Canadian median annual em-
ployment income value ($37,231 among all those who were employed at
any time in 2015). In other words, workers in an occupation with a me-
dian annual employment income value below $18,615.50 are classified as
working in a low-income occupation. No adjustment is made for annual
work hours because part-time or part-year employment status is an as-
pect of economic precarity (this paper is not focusing on the labor market
returns to specific skills and for that reason, differences in hourly wages
are less important than differences in annual earnings).

The results in Table 7 show that 1,730,835 Canadian workers in the
sample are in a low-income occupation, or 10.4 percent of all sample obser-
vations. A much higher share of workers in low-wage occupations work in
occupations at the top of the physical proximity score distribution. More
specifically, more than 95 percent of low-income workers are in jobs in the
top half of the physical proximity score distribution. Meanwhile, only 43.1
percent of workers who are not in a low-income occupation are in the top
half of that distribution. A similar pattern is found for the exposure to in-
fections or diseases score, although in a more muted way, possibly because

possibly driven by the lower score of some female-dominated health occupations. Note that within
health occupations for example, physicians, dentists, and veterinarians have an average exposure to
diseases or infections score of 93.7, while it is 30 points below at 63.5 for therapy and assessment
professionals. Therefore, heterogeneity in occupational risks of exposure is also found within broad
occupational groupings.
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higher paying health occupations are overrepresented in the top half of
the distribution. The composite score results show that 29.9 percent of all
low-income workers are in the bottom half of the distribution, while a lit-
tle more than 50 percent of workers not in a low-income occupation are in
the bottom half of the distribution.

Estimates are also reported separately for men and women in Table 7.
The higher overall occupational exposure risk scores for women reported
in previous sections translate in a greater share of women in the high-
est quartile both inside and outside of low-income occupations. Strikingly,
57.8 percent of women in low-income occupations are in the top quartile of
the physical proximity score distribution. Results in Tables A7 to A9 show
a higher share of workers in low-income occupations in the fourth quar-
tile of the physical proximity score distribution among immigrant than
Canadian-born workers and among members of visible minority groups
than workers who are not. For First Nations people and Métis, a higher
concentration of workers in the fourth quartile of the exposure to infec-
tions or diseases score distribution is found among workers who are not in
low-income occupations than non-Aboriginals. The same pattern is found
when comparing Inuit and non-Aboriginal workers in low-income occu-
pations. Otherwise little difference is found between non-Aboriginal and
Aboriginal people working in low-income occupations.

These results highlight the association between socioeconomic status
and occupational-level work activities that may increase the risk of expo-
sure to COVID-19, and more so among women, immigrants, and mem-
bers of visible minority groups. This matters in terms of baseline risk
of exposure, but also highlights the importance of preventive measures
against contraction and transmission in the workplace, such as ensuring
that workers who suspect they may have been infected or who tested pos-
itive do not face disincentives to stay at home in isolation.

DISCUSSION

While this study considers occupational risks of exposure to COVID-19 us-
ing measures of job tasks and activities at the detailed level, it faces some
limitations. Importantly, employers have reacted in at least two ways to
the pandemic, in line with public health guidelines and directives as well
as with the impact of the pandemic on the economy. First, a large num-
ber of establishments have ceased their activities, as a result of a decrease
in demand and of the subsequent establishment closures mandated by
provincial governments across the country. As a consequence, workers in a
large number of occupations are absent from work or on layoff or furlough
(Statistics Canada 2020b). Therefore, the 2016 data used for this study
do not account for the recent developments in that area since the begin-
ning of the pandemic, which may compound the impact of differences over
time in the composition of the workforce on the estimates presented in
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this study. Further analysis with data from the Labor Force Survey could
allow the estimation of the impact of mandated establishment closures
and various forms of cessation of activities on the aggregate distribution
of occupational risk of exposure as well as on group differences.

Despite this limitation, the results presented in this note have im-
portant longer term implications. As emergency measures mandating es-
tablishment closures in specific sectors are progressively lifted without
a complete eradication of COVID-19 in the population, this note shows
which workers are likely to face higher risks of exposure when (or if) re-
turning to work. These segments of the workforce may especially benefit
from enhanced preventive, protective, and adaptative measures by govern-
ments and employers in that context. The ability to identify the high-risk
occupations is therefore important to determine what type of workplaces
may require greater monitoring, efforts at physical distancing and other
measures during all phases of a pandemic.

Second, a large number of employers have implemented policies al-
lowing employees to work from home, and survey evidence shows that
3.3 million employed Canadians who usually work outside of their home
completed most of their work hours from home during the week of April
12, 2020 (Statistics Canada 2020b). The relationship between physical
proximity requirements (as measured by O*Net) and the ability to work
from home is not straightforward because existing technology allows on-
line face-to-face discussion through teleconferencing software as well as a
broad range of other forms of live communication and interactions. Nev-
ertheless, a few approaches have been used to measure the feasibility of
remote work across occupations (Dingel and Neiman 2020; Gascon 2020),
which may allow future research to estimate the impact of an unevenly
distributed shift to remote work on disparities in occupational risks of ex-
posure to COVID-19. Note that the redesign of occupational task content
in reaction to the COVID-19 pandemic cannot be fully accounted for using
a static database such as O*Net, and more timely data on transition to
remote work may be necessary.

Finally, addressing the impact of these recent labor market trends on
occupational task content and on the distribution of those tasks will be
instrumental in achieving a more accurate understanding of the risk of
occupational exposure to COVID-19 in the workplace across different seg-
ments of the labor force. Nevertheless, the job design and task allocation
of employees who perform similar work can vary substantially across or-
ganizations (Appelbaum et al. 2000; Cohen 2013). In fact, variation in the
ability of different organizations to adapt, transform, and reassemble jobs
may be observable across dimensions other than occupations. While the
ability to redesign jobs towards remote work may depend on certain occu-
pational characteristics, studies of the impact of organizational reactions
to the COVID-19 pandemic (job reassembly/redesign) on the exposure risk
of workers may gain to take into account these other sources of variation.
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CONCLUSION

In this paper, I use data on occupational work activities from the O*Net
combined with Canadian 2016 Census data to show that approximately 45
percent of Canadian workers are in occupations that require performing
duties in relatively close physical proximity to others (at arm’s length or
closer). A smaller share of workers is in occupations with a regular fre-
quency of exposure to diseases or infections (around 8 percent of them are
in occupations with exposure once a week or more). These measures are
used as indicators of the risk of exposure to COVID-19 in the workplace
for Canadians working in various occupations. The methods and findings
can also be relevant for studies of occupational risks of exposure to other
infectious diseases similar to COVID-19 that may be transmitted when
individuals are in close physical proximity.

I find important disparities by sociodemographic characteristics, no-
tably by gender, age, education, and broad occupational category. In addi-
tion, workers in low-income occupations are found to be especially vulner-
able to COVID-19 exposure and transmission. These results contribute to
identify which workers are at higher risk of exposure to COVID-19 in the
workplace and help policy-makers formulate decisions about the design
of specific public health and occupational health and safety interventions,
the closure of certain establishments, and the creation of related income-
support measures in reaction to the current pandemic. Following Bignami-
van Assche et al. (2020), this study highlights the importance of focusing
on age differences when considering government interventions focusing on
essential workers and confinement.

The evidence showing lower risks of exposure among university-
educated workers compared to less educated workers in most non-
health occupations (as well as college, CEGEP, and other nonuniversity
postsecondary-educated workers in some broad occupational groupings)
also has the potential to contribute to the literature on the education-
health gradient (Zajacova and Lawrence 2018). At the same time, the ab-
sence of an education risk of exposure gradient among the (higher paid)
health occupations point at the existence of “pockets of complexity” in this
relationship (Schieman and Koltai 2017). The initial findings reported in
this research note can be leveraged in future studies on the relationship
between different measures of socioeconomic status and health focusing
specifically on COVID-19 or other similar infectious diseases.

Finally, this paper offers a more general insight into the relation-
ship between occupational tasks and labor market stratification. Recent
research has predominantly focused on abstract (cognitive, routine, social,
etc.) and on manual or physical aspects of occupational activities and tasks
in terms of the earnings associated with those skills. In contrast, this pa-
per highlights how components of the physical aspect of work activities
have an important impact on risks in the workplace and on job quality
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that are distinct from the labor market rewards for different skills and
abilities.
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Appendix
Figure Al

Weighted Distribution of Physical Proximity Occupational Scores
[Color figure can be viewed at wileyonlinelibrary.com]
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Figure A2

Weighted Distribution of Exposure to Diseases or Infections
Occupational Scores [Color figure can be viewed at
wileyonlinelibrary.com]
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