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ABSTRACT (234 words) 

Objectives. The Canadian workforce has experienced significant employment losses during the 

COVID-19 pandemic, in part as a result of non-pharmaceutical interventions to slow COVID-19 

transmission. Health consequences are likely to result from these job losses, but without 

historical precedent for the current economic shutdown they are challenging to plan for. Our 

study aimed to use population risk models to quantify potential downstream health impacts of the 

COVID-19 pandemic and inform public health planning to minimize future health burden. 

Methods. The impact of COVID-19 job losses on future premature mortality and high-resource 

health care utilization (HRU) was estimated using an economic model of Canadian COVID-19 

lockdowns and validated population risk models. Five-year excess premature mortality and HRU 

were estimated by age and sex to describe employment-related health consequences of COVID-

19 lockdowns in the Canadian population.  

Results. With federal income supplementation like the Canadian Emergency Response Benefit, 

we estimate that each month of economic lockdown will result in 5.6 new high-resource health 

care system users (HRUs), and 4.1 excess premature deaths, per 100,000, over the next five 

years. These effects were concentrated in ages 45-64, and among males 18-34. Without income 

supplementation, the health consequences were approximately twice as great in terms of both 

HRUs and premature deaths.  

Conclusions. Employment losses associated with COVID-19 countermeasures may have 

downstream implications for health. Public health responses should consider financially 

vulnerable populations at high risk of downstream health outcomes.  
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BACKGROUND 

In the absence of established therapeutics to prevent or treat COVID-19, socially disruptive non-

pharmaceutical public health interventions (NPIs) have been widely used, including social 

distancing, school and business closures, travel restrictions and stay-at-home orders (Aledort, 

Lurie, Wasserman, & Bozzette, 2007). NPIs have demonstrated success at limiting the 

immediate health consequences of COVID-19 (Jüni et al., 2020). However, NPIs have 

significantly impacted population health, through delayed medical appointments and surgical 

procedures (Wiseman, Crump, & Sutherland, 2020), domestic violence and child abuse 

(Boserup, McKenney, & Elkbuli, 2020), mental illness (Fofana, Latif, Sarfraz, Bashir, & Komal, 

2020), increased alcohol and substance use, and decreased physical activity and increased food 

insecurity (Niedzwiedz et al., 2021; Wolfson & Leung, 2020). 

NPIs also had devastating consequences for global economies and workforces. In Canada, the 

employment rate fell 9.7 percent between February and April, and almost 20 percent in youth 

aged 15 to 24 (Statistics Canada, 2020a). Because some wages in Canada continued to be paid by 

government subsidies (e.g. CEWS, the Canadian Emergency Wage Subsidy (Government of 

Canada, 2020b)) while businesses were closed to operations, the fall in active employment was 

likely much higher. Total hours worked fell 27.7 percent over the same period, despite CEWS 

subsidies (Statistics Canada, 2020c).These employment losses are dangerous for the financial 

security and public health of the Canadian population. Approximately 25 to 30 percent of 

Canadians are vulnerable to extreme financial vulnerability as a result of economic lockdowns, 

with significant challenges to their ability to meet essential needs (Messacar & Morissette, 

2020).  



4 

 

Evidence is needed regarding the potential public health consequences of employment losses 

resulting from the COVID-19 pandemic to better respond and mitigate future health challenges 

(Bavli, Sutton, & Galea, 2020).  Our study leveraged an existing economic model of productivity 

shocks resulting from Canadian COVID-19 lockdowns, and two Population Risk Tools (PoRTs, 

which predict future health burden), to quantify the potential downstream health impacts of 

policy responses to the COVID-19 pandemic in the Canadian working population over the next 

five years.  

METHODS 

Overview of Models Used 

This study uses three existing modelling approaches, which have been described in detail 

elsewhere: an economic model of Canadian COVID-19 lockdowns (Bryan, Buajitti, Rosella, & 

Goel, 2021) and two Population Risk Tools (PoRTs), which predict the future prevalence of high 

resource utilization (Laura C. Rosella et al., 2018) and premature mortality (Laura C Rosella et 

al., 2020). A brief overview of the models follows.  

The economic model considers Canadian COVID-19 lockdowns as productivity shocks to each 

sector, based on how many workers in that sector are able to work from home (Blit, Skuterud, & 

Veall, 2020; del Rio-Chanona, Mealy, Pichler, Lafond, & Farmer, 2020). These direct shocks are 

propagated to all other sectors based on a production network approach considering transactions 

between related industries – functionally, this is based on the principle that if an upstream sector 

is affected (e.g. oil and gas extraction), downstream sectors (e.g. transportation) will also suffer a 

productivity shock. The specific coefficients are based on supply and use tables produced by 

Statistics Canada (StatsCan Table 36100001). The model-based estimates of employment losses 

were compared to observed declines in hours worked by sector from the Canadian Labour Force 
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Survey and were found to be highly accurate; the importance of this production network-based 

approach is illustrated by the finding that half of COVID-19 productivity shocks result from 

indirect industry linkages rather than direct lockdown effects (Bryan et al., 2021). 

The PoRTs are predictive risk tools developed for application to population health (Manuel, 

Rosella, Hennessy, Sanmartin, & Wilson, 2012). They were developed using routinely collected 

Canadian health survey data, which capture population-level estimates of risk factors including 

sociodemographic characteristics, health-relevant behaviours, and disease status (Laura C. 

Rosella et al., 2018; Laura C Rosella et al., 2020). After quantifying relationships between these 

features and outcome risk based on observed incidence of the health outcome in historical data, 

PoRTs can be used to predict the effects of changing risk exposure on outcome prevalence over 

time (Bilandzic & Rosella, 2017; O'Neill, Kornas, Wodchis, & Rosella, 2021). These models 

take as input the distribution of risk factors in the entire study population, and can accommodate 

changes to any measured variable in the model. The output of the model is the probability of the 

health outcome at the population level, based on the specified characteristics and risk factors; in 

our case, the probability of HRU and premature mortality based on changes to the income 

distribution as a result of job losses. 

We combined the economic model and PoRTs to estimate the changes in high resource 

utilization and premature mortality resulting from one month of lockdown, as mediated only by 

job losses. First, the productivity shocks from the economic model were used to quantify job 

losses by sector during the specified lockdown scenario. Second, job loss probabilities were used 

to randomly assign income losses to households in the Canadian population, again based on the 

specific scenario (i.e. income supplementation versus none). Finally, the new income distribution 

following specified job losses was passed to the PoRTs to estimate the number of HRUs and 
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premature deaths that would be observed in the next 5 years under the conditions specified; these 

numbers were compared to the baseline values to quantify the change in HRU and premature 

mortality as a result of one month of lockdowns. This analysis workflow is shown in Figure 1.  

 

Figure 1. Summary of models used. 

Data and Definitions 

Population data were from the 2013-2014 cycle of the Canadian Community Health Survey 

(CCHS). The CCHS is a cross-sectional survey conducted by Statistics Canada on an ongoing 

basis. It is representative of the Canadian non-institutionalized population aged 12 and older; the 

detailed survey methodology has been described elsewhere (Beland, 2002).  

The study population included all CCHS respondents in the 2013-14 cycle aged 18-74 at 

interview date. This age range corresponds to age limits from the population risk tools used, and 

aligns with use of the CCHS questionnaire; only respondents ages 15 to 75 are asked about their 

employment status at interview. 
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Employment 

A CCHS respondent was defined as being employed if they responded ‘yes’ to either of the 

following questions: “Last week, did you work at a job or business?” or “Last week, did you 

have a job or business from which you were absent?” 

All employed CCHS respondents are asked to describe the kind of business, industry or service 

of their workplace. These responses were coded according to the North American Industry 

Classification System (NAICS) 2007 and categorized into industry groups according to the first 

three digits of the NAICS code.  

Income 

All CCHS respondents are asked to report their total household income in the 12 months prior to 

interview. Respondents were ranked into national income deciles and quintiles according to the 

ratio of their self-reported household income to Statistics Canada’s Low Income Cut Off (LICO). 

LICO is assigned according to geography of residence and household size, and accounts for 

regional differences in cost of living and per-person equivalences.   

Health Outcomes 

High resource users (HRUs) are defined, generally, as individuals who account for a large 

amount of health care system spending. HRUs are a meaningful group in the context of health 

policy, particularly in single-payer settings; in Ontario, Canada, the top 5% of cost-consuming 

health care system users account for more than 50% of all system costs (Rais et al., 2013; 

Wodchis, Austin, & Henry, 2016). High resource utilization also has important implications for 

population health and morbidity, since HRUs are likely to have multiple chronic conditions and 

report poor general health (Reid et al., 2003; Laura C. Rosella et al., 2014). For this study, HRUs 

were defined using historical data on health system costs between 2005 and 2013 in Ontario, 
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Canada. HRUs made up 5 percent of cost-incurring users in that time period; the number of 

HRUs in future years is relative to this historical cut-off and increases as health system costs rise.  

Premature deaths were defined as deaths between the ages of 18 and 74. This definition has been 

consistently used to define premature mortality in Canada (Canadian Institute for Health 

Information, 2012) and other jurisdictions (Remington, Catlin, & Kindig, 2013; Thomas, 

Dorling, & Smith, 2010).  Premature mortality is a robust measure of population health, as many 

deaths before the age of 75 are preventable through appropriate medical, public health or other 

policy intervention.  
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Statistical Analysis 

Job Losses and Income Effects 

The economic model (Bryan et al., 2021) was used to estimate job loss probabilities, by sector, 

for the Canadian workforce as a result of each lockdown scenario (assumed to last 1 month). 

These probabilities were used to randomize specific CCHS respondents to job loss, and an 

associated loss in income within age groups. Table 1 shows the specific change in income decile 

that is assumed by each scenario (with or without income supplementation).  

Downstream Health Impacts 

According to the new income distribution resulting from each employment loss scenario future 

high resource utilization was estimated using HRUPoRT (Laura C. Rosella et al., 2018). 

HRUPoRT was used to estimate the number of HRUs that would result in each 1-month 

employment loss scenario in a 5-year follow-up period, for each sex and age group. Each 

scenario was also compared to the baseline scenario to identify excess HRU risk associated with 

1 month of employment loss.  One month was chosen to reflect the period where there was a 

major lock-down, which was the case in March 2020. This contrasts with partial lockdowns, 

which were in place throughout the pandemic where many businesses remained open. We do 

additionally include a sensitivity analysis using a 3-month lockdown.  

Future premature mortality risk was estimated using PreMPoRT (Laura C Rosella et al., 2020). 

PreMPoRT was used to estimate the number of premature deaths that would result in over the 

same 5-years follow-up period, for each 1-month employment loss scenario. Excess premature 

deaths were estimated by comparing to the baseline scenario. 
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Overview of Scenarios 

Three scenarios were specified to reflect a range of employment and income scenarios in the 

Canadian population. As specified, the scenarios assume that income reductions would persist 

over a 1-month lockdown period and not beyond. 

Baseline Scenario. No change to employment status or income distribution. 

In the baseline scenario, 5-year estimates of HRUs and premature deaths were estimated using 

the household income reported by CCHS respondents at interview.  

Scenario 1. Full lockdown scenario with no income supplementation. 

In Scenario 1, all non-essential sectors whose workforces are unable to work from home are 

closed. This is a direct representation of the employment effects of the lockdown experienced in 

April 2020, which resulted in 27.7% fewer hours worked (Statistics Canada, 2020b). This 

scenario assumes that income losses are not supplemented by social benefits, such as 

employment insurance or emergency benefits.  

Scenario 2. Full lockdown with income supplementation to unemployed. 

In Scenario 2, the same employment losses are experienced as in Scenario 1. However, income 

losses are offset by income supports. Specifically, each unemployed worker receives $2000, 

equivalent to the maximum 4-week entitlement of the Canadian Emergency Response Benefit 

(CERB)(Government of Canada, 2020a). CERB was available to many Canadian workers who 

were unable to work as a result of the COVID-19 pandemic; this scenario assumes that all 

eligible workers would receive the maximum entitlement for the duration of their 

unemployment. 

Scenario 3. Downstream lockdown scenario (upstream sectors remain open).  

In Scenario 3, selected upstream sectors are allowed to remain open – this would minimize 

economic (GDP) consequences compared to a full lockdown, per Bryan et al. 2020.. Specifically, 
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manufacturing, mining, transportation, and wholesale industries are allowed to remain open in 

this scenario, while downstream and public-facing sectors such as retail, food and beverage, and 

hospitality businesses are required to close. As with Scenario 1, this scenario assumes no income 

supplementation is provided. 

RESULTS 

Baseline Population 

From the 2013-14 CCHS cycle, 100,721 respondents were between the ages of 18 and 74. This 

survey population is representative of the Canadian population aged 18 to 74 (weighted 

n=25,561,035). Within this population, 68.2 percent were classified as employed (weighted 

n=17,444,906) (Table 3). The number and percent of employed CCHS respondents varied by age 

and sex, between 15.4 percent (females ages 65 to 74) and 87.2 percent (males ages 35 to 44). In 

general, males were more likely to be employed than females, and employment decreased with 

age after the 35 to 44 age group.  

Job Losses 

Table 2 shows the age and sex distribution of job losses in each modelled scenario. Job losses 

were unsurprisingly higher in the full lockdown scenario (26.1%) than in the downstream-

focused lockdown scenario (14.1%). Job losses were generally concentrated among young 

workers (aged 18-34) and among older males (aged 55-74).  

High Resource Utilization 

HRUPoRT estimates of high resource utilization are shown in Table 3. In the baseline scenario, 

HRUPoRT predicts 1.4 million Canadians will transition to HRU status over 5 years. These 
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individuals make up 5.6 percent of the population ages 18 to 74. HRUs are more likely to be 

male than female, and likelihood of HRU status increases with age. 

Scenario 1, which describes a full lockdown lasting 1 month with no income support, is 

estimated to result in 2,568 excess HRUs over the next 5 years. These HRUs will be 

concentrated in middle ages, particularly among females aged 45-64 and males aged 55-64 

(Table 3). 

Both Scenario 2, which includes the same lockdown but with income support of $2000 per 

month, and Scenario 3, which keeps upstream sectors open, are protective against future HRUs. 

Scenario 2 resulted in the fewest new HRUs compared to baseline, with 1,415, while Scenario 3 

resulted in 1,529 new HRUs. Both of these scenarios significantly decreased the burden of future 

HRUs among females aged 45-64 and males ages 55-64 compared to Scenario 1. 

Premature Mortality 

PreMPoRT estimates of premature mortality are shown in Table 4. In the baseline scenario, 

PreMPoRT estimates approximately 880,000 premature deaths over 5 years, accounting for 3.5 

percent of the Canadian population aged 18 to 74. Risk of premature mortality is greater for 

males than for females. The probability of premature mortality generally increases with age, 

although it is higher in the 18 to 34 age category than between ages 35 and 44, likely driven by 

injury-related deaths.  

In the absence of financial support, the full lockdown scenario (Scenario 1) is estimated to result 

in 1,885 excess premature deaths in the next 5 years. PreMPoRT predicts these excess deaths 

will be concentrated among males, particularly in young males aged 18 to 34 (Table 43). As with 
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HRUs, excess premature deaths are also expected to be high among those aged 45-54, 

particularly males.  

Both income-supplemented full lockdown (Scenario 2) and downstream lockdowns (Scenario 3) 

are predicted by PreMPoRT to be protective against excess premature mortality. Scenario 2 

resulted in 1,035 excess deaths compared to baseline, while Scenario 3 resulted in 1,116 more 

deaths than baseline. Compared to Scenario 1, the benefits appear to be concentrated among 

males aged 18 to 34, who experienced 13.0 excess premature deaths per 100,000 in Scenario 1, 

4.4 excess deaths per 100,000 in Scenario 2, and 6.5 excess deaths per 100,000 in Scenario 3. 

Sensitivity Analysis 

We additionally estimated the effects of all three scenarios based on a lockdown lasting 3 

months, rather than 1; the results of this analysis are shown in Supplemental Tables S1 (HRU) 

and S2 (premature mortality). Overall, the effects of 3-month lockdowns were somewhat, but not 

strictly, additive. Specifically, for the no-income-supplementation scenarios, the number of 

excess HRUs was 2.7 times greater for a 3-month lockdown versus a 1-month lockdown, 

whereas premature mortality risk was 3.4 times as great for a 3-month lockdown (Tables S1 and 

S2). Income-supplemented scenarios were less additive, with 2.5 times the risk of HRU and 3.0 

times the risk of premature mortality. The reason for this non-additivity is that the PoRTs do not 

assume income to have a linear effect on risk of HRU or premature death; thus, risks associated 

with a 3-month unemployment period are not a simple linear extrapolation of 1-month risks. 

DISCUSSION 

Interpreting These Results 
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We found a meaningful impact on excess HRU and premature mortality based on economic 

outcomes. The population impact of these impacts should be interpreted in the context of some 

uncertainties that exist. In a relative sense, 2568 excess HRUs and 1885 excess premature deaths 

each represent only about a 1% increase over the baseline values. In the context of broader risks 

posed by the COVID-19 pandemic, lockdowns were successful at preventing greater harms. On 

the other hand, these estimates correspond to an isolated 1-month lockdown period for which 

there are no spillover economic effects. We would expect there to be some cumulative effect of 

longer lockdowns, as demonstrated by the results of the sensitivity analysis, as well as ongoing 

productivity impacts in the post-lockdown period. There is still value in estimating these modest 

future effects, as the population health harms related to lockdown-induced job losses are likely to 

affect different subpopulations, such as essential workers or those in precarious jobs.  

Key Findings 

Employment loss related to COVID-19 policy responses could result in downstream health 

impacts for the Canadian population in the next five years. These population impacts are in the 

form of both morbidity and mortality.  

The age distribution of high resource utilization and premature mortality outcomes modelled in 

these employment loss scenarios is inverse to the age distribution of deaths from COVID-19 

infection (Dowd et al., 2020). The predicted deaths consequent to COVID-19 related job loss 

occur earlier in life than deaths from COVID-19 itself, resulting in a greater number of potential 

years of life lost (Romeder & McWhinnie, 1977). This important indicator of public health 

impact (Canadian Institute for Health Information, 2016) should be considered in policy 

responses.  
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Limitations 

Data Limitations 

This analysis underestimates health consequences of COVID-19-related employment loss in the 

lowest income groups. These individuals may lose employment, but cannot be assigned any 

income loss because they are already in the lowest income group. Thus the effects of 

unemployment in low-income populations are likely underestimated by this analysis.  

The analysis was also limited by use of self-reported interview data. Specifically, income may be 

misclassified in self-reported data; government transfers in particular tend to be undervalued in 

survey-derived income estimates (Meyer, Mok, & Sullivan, 2009). Reporting of wages and 

salaries, which is of greater importance to this analysis, is generally more accurate (Moore & 

Welniak, 2000). The CCHS data used also do not distinguish between long-term income patterns 

and short-term earnings; household income is determined on the basis of the 12 months prior to 

interview only. Short-term income shocks as a result of lost employment may not confer the 

same health effects as longer-term earnings, which this analysis cannot account for. However, 

unemployment during economic downturns does impact future employment and health, in 

particular among youth (Marmot, Bloomer, & Goldblatt, 2013). For example, those graduating 

during a recession not only have lower income employment the year they enter the labour 

market, but also lower income as far as a decade later due to difficulties switching to more 

productive, higher-paying firms (Oreopoulos, von Wachter, & Heisz, 2012). 

Model Limitations 

The models we used were based on historical data, which may not reflect morbidity and 

mortality in the coming years if there are sudden or major changes in health patterns; for 

instance, major health care disruptions as a result of COVID-19 responses are likely to influence 
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the profile of a high resource user or premature decedent, based on changes in the quality and 

integration of care received. In an extreme case, this analysis could greatly overestimate the 

number of future HRUs if patients are discouraged from seeking care to meet their needs. 

However, these changes are more likely to be shorter-term and it is unlikely that these 

disruptions would change the pattern when observing over a 5-year period. The extreme example 

cited, for instance, is unlikely as many efforts are being made to reach those who may have had a 

gap in care as part of COVID-19 recovery efforts. 

The pre-specification (based on prior work) of model inputs and outputs is also of consequence 

to our ability to fully capture downstream health effects that will result from the COVID-19 

pandemic. Firstly, the health outcomes considered were estimated only for a 5-year time period, 

which is not likely to capture all adverse health outcomes based on evidence from  past economic 

crises (Chowdhury, Islam, & Lee, 2013; D. Stuckler, Basu, Suhrcke, Coutts, & McKee, 2009). 

Secondly, because of the specific construction of PoRT inputs (which rely on risk factor 

distributions), and our choice to model employment losses as income changes only, we have also 

not accounted for health effects of job losses independent of income effects – for example, 

mental health consequences of unemployment – and likely estimate the health consequences of 

unemployment somewhat narrowly as a result. 

 Thirdly, our approach is limited in the ability to quantify uncertainty in the traditional sense. 

While we expect our results, which are based on data representative of most of the Canadian 

population, to be statistically stable, they may be sensitive to our modelling choices (for instance, 

the change in income associated with job loss and income supplementation). We have presented 

a range of scenarios to reflect the range of possible outcomes and this uncertainty. Statistical 

uncertainty reflected by the sampling is small given the large sample, does not reflect the 
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uncertainty in estimates and may give a false sense of precision. Instead we present the range of 

scenarios in order to reflect the uncertainty of the different assumptions as a more robust way to 

communicate this uncertainty. 

 

Public Health Implications 

Considering the health outcomes of population subgroups is imperative during economic 

downturn. Outcomes may appear to be static in the population as a whole, while masking the 

specific harms experienced by subpopulations. Policy responses to the future pandemics should 

consider these financially vulnerable populations alongside those who are at high risk of adverse 

outcomes from COVID-19 itself, including additional support for those who have experience 

significant economic impacts.  

Early indicators suggested the economic impact of COVID-19 would be incurred by similar 

subgroups as those that bore the burden of prior economic crises (Kaplan, 2012; Statistics 

Canada, 2020a). Among the most vulnerable were those likely to experience unemployment but 

without the financial savings or support systems to carry them through periods of uncertainty 

(Marmot et al., 2013; Messacar & Morissette, 2020). This includes the precariously employed, 

low-wage workers, recent immigrants, indigenous workers living off-reserve, and young 

workers. It is notable that many of these same groups also faced a greater burden of COVID-19 

itself, which in Canada disproportionately affected areas with low socioeconomic status and 

large immigrant populations (Choi & Denice, 2020). 

Youth may experience a disproportionate long-term effect on their future employment and 

earnings (Marmot et al., 2013). Early- and mid-career unemployment are associated with greater 

increases in mortality risk as compared to late-career unemployment (Roelfs, Shor, Davidson, & 
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Schwartz, 2011). These mortality risks may escalate with time, as health effects of 

unemployment can be long-lasting (Chowdhury et al., 2013; David Stuckler, Basu, & McKee, 

2010). The potential years of life lost associated with deaths in this group would be immense, 

and must be carefully considered. 

Policy Responses 

Policy response is vital to recovery; the approach may mitigate or exacerbate the impact on 

health and inequalities. Our analyses suggest protective effects of income supplementation, such 

as via CERB, which is supported by evidence in the literature. Findings from a nationally 

representative Canadian sample demonstrated the important role of employment benefits in 

offsetting negative health consequences among the unemployed (Shahidi, Muntaner, 

Shankardass, Quiñonez, & Siddiqi, 2019). These positive effects were greatest among those with 

lower income and less education, with no effect observed among those in higher income and 

highly educated groups.   

Introducing programs (such as Active Labour Market Policies) where possible to maintain 

employment and enable re-employment may be protective for future health (David Stuckler et 

al., 2010). Targeting those with early career job loss, or transitioning from school to work, may 

mitigate the long-term effects of unemployment on this subgroup (Chowdhury et al., 2013; 

Wahlbeck & McDaid, 2012).  

Social spending may mitigate the economic and social impact of the current crisis, and contribute 

to economic recovery through boosting demand (Chowdhury et al., 2013). Contractionary 

austerity policy and the premature removal of stimulus may jeopardize economic recovery and 

introduce an associated downstream impact on health. However, prolonged stimulus may result 

in large deficits and may necessitate reductions to future social spending, which could exacerbate 
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downstream health outcomes. Where spending reductions are necessary, health equity impact 

assessments should be utilized to prioritize spending, maximizing health outcomes and prevent 

the widening of health inequalities (Marmot et al., 2013). 

CONCLUSIONS 

Downstream health impacts of the COVID-19 pandemic are inevitable, given the scale of 

economic intervention that was required to slow transmission of the virus. These estimates of 

future premature mortality and high resource utilization in the Canadian population demonstrate 

that employment losses from COVID-19 may impact public health in terms of both morbidity 

and mortality. COVID-19 recovery decisions, and decision-making around future pandemics, 

should consider these potential impacts to protect workers and families from undue harm. 
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CONTRIBUTIONS TO KNOWLEDGE 

• What does this study add to existing knowledge? 

• This study offers novel insight into potential long-term public health 

consequences of COVID-19 policy responses. 

• Our findings suggest that in addition to the real health impacts of the COVID-19 

that there are indirect health impacts among those experiencing COVID-19-

related job  

• Our findings add value by offering policy-relevant insights  for those affected by 

job losses , which will continue to be highly relevant for public health planning 

as COVID-19 recovery proceeds. 

• What are the key implications for public health interventions, practice or policy? 

• Our study motivates important considerations for public health planning through 

and beyond the COVID-19 pandemic. 

• Combined with existing evidence regarding the relationship between COVID-19 

policy responses and unemployment, and unemployment and longer-term health, 

our study demonstrates that public health responses to COVID-19 should 

consider financially vulnerable populations at high risk of downstream health 

outcomes alongside those who are at high risk of adverse outcomes from 

COVID-19 itself.   
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Table 1. Modelled income losses by CCHS household income quintile.  

Household 

Income 

Decile 

Median 

Annual 

Household 

Income 

($1000s)a 

Median 

Household 

Personal 

Income 

($1000s)a 

Annualized 

Canadian 

Emergency 

Response 

Benefit 

(CERB) 

entitlement 

($1000s) 

Household 

Income 

Decile after 

Lost 

Employmentb  

Household 

Income 

Decile after 

Lost 

Employment, 

with CERBc 

1 13 11.5 12 1 1 

2 22 14 12 1 2 

3 30 18 12 1 2 

4 40 24 12 1 3 

5 50 28 12 2 3 

6 60 33 12 3 4 

7 72 40 12 3 4 

8 90 48 12 4 5 

9 100 55 12 4 6 

10 165 80 12 8 9 

a Source: 2013-14 Canadian Community Health Survey. 

b Used in Scenarios 1 and 3. 

c Used in Scenario 2. 
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Table 2. Job losses as a result of lockdown, Canadian population aged 18 to 74 by age and sex. 

   % of jobs lost, by scenario 

Sex Age 

Group 

Population (1000s) Scenario 1a Scenario 2b  Scenario 3c 

Females 18-34 3,894 28.2 28.2 13.1 

Females 35-44 2,377 21.0 21.0 13.5 

Females 45-54 2,540 26.2 26.2 15.0 

Females 55-64 2,375 24.7 24.7 18.3 

Females 65-74 1,637 26.5 26.5 9.1 

Males 18-34 3,998 32.4 32.4 12.5 

Males 35-44 2,313 25.9 25.9 10.6 

Males 45-54 2,485 15.6 15.6 15.8 

Males 55-64 2,371 30.4 30.4 15.3 

Males 65-74 1,479 28.9 28.9 25.6 

Total 
 

25,470 26.1 26.1 14.1 
a Scenario 1: Full lockdown scenario with no income supplementation. 
b Scenario 2: Full lockdown scenario with income supplementation (CERB) to unemployed. 
c Scenario 3: Downstream lockdown scenario (upstream sectors remain open).  

 

Table 3. Age and sex distribution of baseline population (Canadian population aged 18 to 74).  

Sex Age 

Group 

Unweighted N 

(Respondents) 

Weighted N 

(Population) 

# Employeda % Employed 

Females 18-34 12,985 3,911,971 2,773,310 70.9 

Females 35-44 7,966 2,386,527 1,823,926 76.4 

Females 45-54 8,679 2,547,394 2,013,982 79.1 

Females 55-64 13,676 2,380,951 1,354,734 56.9 

Females 65-74 11,901 1,640,181 252,037 15.4 

Males 18-34 11,067 4,016,149 3,133,130 78 

Males 35-44 6,949 2,323,128 2,025,231 87.2 

Males 45-54 7,260 2,494,315 2,073,898 83.1 

Males 55-64 10,964 2,378,034 1,602,479 67.4 

Males 65-74 9,274 1,482,385 392,180 26.5 

Total 
 

100,721 25,561,035 17,444,906 68.2 
aEmployment defined as having a job in the week prior to CCHS interview, according to self-

report. 
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Table 4. High resource user (HRU) estimates by age group and sex in the Canadian population aged 18 to 74, according to 

employment loss scenario.  
Baseline Scenario 1a Scenario 2b Scenario 3c 

Sex Age 

Group 

Population 

(1000s) 

HRU HRU per 

100k 

New 

HRU 

New HRU 

per 100k 

New 

HRU 

New HRU 

per 100k 

New 

HRU 

New HRU 

per 100k 

Females 18-34 3,894 40,115 1030.2 114 2.9 51 1.3 51 1.3 

Females 35-44 2,377 46,274 1946.5 101 4.3 49 2.1 89 3.7 

Females 45-54 2,540 112,651 4435.9 447 17.6 242 9.5 192 7.6 

Females 55-64 2,375 211,477 8905.9 371 15.6 200 8.4 168 7.1 

Females 65-74 1,637 247,023 15086.3 91 5.5 29 1.8 39 2.4 

Males 18-34 3,998 50,154 1254.4 158 3.9 78 1.9 77 1.9 

Males 35-44 2,313 55,233 2387.9 171 7.4 77 3.3 92 4.0 

Males 45-54 2,485 134,031 5393.0 318 12.8 197 7.9 236 9.5 

Males 55-64 2,371 256,085 10801.6 586 24.7 351 14.8 406 17.1 

Males 65-74 1,479 270,662 18294.9 211 14.3 142 9.6 179 12.1 

Total 
 

25,470 1,423,705 5589.8 2568 10.1 1415 5.6 1529 6.0 
a Scenario 1: Full lockdown scenario with no income supplementation. 
b Scenario 2: Full lockdown scenario with income supplementation (CERB) to unemployed. 
c Scenario 3: “Optimised” lockdown scenario (upstream sectors remain open).  
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Table 5. Premature mortality estimates by age group and sex in the Canadian population aged 18 to 74, according to employment loss  

scenario.  
Baseline Scenario 1a Scenario 2b Scenario 3c 

Sex Age 

Group 

Population 

(1000s) 

Deaths Deaths 

per 

100k 

Avoidable 

Deaths 

Avoidable 

per 100k 

Avoidable 

Deaths 

Avoidable 

per 100k 

Avoidable 

Deaths 

Avoidable 

per 100k 

Females 18-34 3,894 72,877 1871.6 90 2.3 69 1.8 100 2.6 

Females 35-44 2,377 22,658 953.1 33 1.4 17 0.7 32 1.4 

Females 45-54 2,540 55,935 2202.6 98 3.9 57 2.2 54 2.1 

Females 55-64 2,375 108,520 4570.1 166 7.0 130 5.5 82 3.4 

Females 65-74 1,637 95,078 5806.7 39 2.4 25 1.5 25 1.5 

Males 18-34 3,998 108,075 2702.9 521 13.0 177 4.4 259 6.5 

Males 35-44 2,313 25,456 1100.6 93 4.0 38 1.6 59 2.5 

Males 45-54 2,485 86,978 3499.7 285 11.5 191 7.7 201 8.1 

Males 55-64 2,371 158,720 6694.8 421 17.8 274 11.6 225 9.5 

Males 65-74 1,479 147,099 9942.8 137 9.3 56 3.8 80 5.4 

Total 
 

25,470 881,395 3460.6 1885 7.4 1035 4.1 1116 4.4 
a Scenario 1: Full lockdown scenario with no income supplementation. 
b Scenario 2: Full lockdown scenario with income supplementation (CERB) to unemployed. 
c Scenario 3: Downstream lockdown scenario (upstream sectors remain open).  
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Table S1. High resource user (HRU) estimates by age group and sex in the Canadian population aged 18 to 74, according to 3-month 

employment loss scenario.  
Baseline Scenario 1a Scenario 2b Scenario 3c 

Sex Age 

Group 

Population 

(1000s) 

HRU HRU per 

100k 

New 

HRU 

New HRU 

per 100k 

New 

HRU 

New HRU 

per 100k 

New 

HRU 

New HRU 

per 100k 

Females 18-34 3,894 40,115 1030.2 283 7.3 118 3.0 163 4.2 

Females 35-44 2,377 46,274 1946.5 262 11.0 136 5.7 198 8.3 

Females 45-54 2,540 112,651 4435.9 1022 40.2 502 19.8 422 16.6 

Females 55-64 2,375 211,477 8905.9 1035 43.6 505 21.3 717 30.2 

Females 65-74 1,637 247,023 15086.3 197 12.0 87 5.3 173 10.6 

Males 18-34 3,998 50,154 1254.4 482 12.0 227 5.7 317 7.9 

Males 35-44 2,313 55,233 2387.9 485 21.0 230 10.0 342 14.8 

Males 45-54 2,485 134,031 5393.0 1083 43.6 601 24.2 1069 43.0 

Males 55-64 2,371 256,085 10801.6 1520 64.1 780 32.9 1254 52.9 

Males 65-74 1,479 270,662 18294.9 644 43.5 330 22.3 270 18.2 

Total 
 

25,470 1,423,705 5589.8 7011 27.5 3516 13.8 4925 19.3 
a Scenario 1: Full lockdown scenario with no income supplementation. 
b Scenario 2: Full lockdown scenario with income supplementation (CERB) to unemployed. 
c Scenario 3: “Optimised” lockdown scenario (upstream sectors remain open).  
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Table S2. Premature mortality estimates by age group and sex in the Canadian population aged 18 to 74, according to 3-month 

employment loss scenario.  
Baseline Scenario 1a Scenario 2b Scenario 3c 

Sex Age 

Group 

Population 

(1000s) 

Deaths Deaths 

per 

100k 

Avoidable 

Deaths 

Avoidable 

per 100k 

Avoidable 

Deaths 

Avoidable 

per 100k 

Avoidable 

Deaths 

Avoidable 

per 100k 

Females 18-34 3,894 72,877 1871.6 420 10.8 275 7.1 207 5.3 

Females 35-44 2,377 22,658 953.1 100 4.2 55 2.3 70 3.0 

Females 45-54 2,540 55,935 2202.6 265 10.4 139 5.5 221 8.7 

Females 55-64 2,375 108,520 4570.1 476 20.0 280 11.8 287 12.1 

Females 65-74 1,637 95,078 5806.7 72 4.4 44 2.7 34 2.0 

Males 18-34 3,998 108,075 2702.9 1444 36.1 573 14.3 939 23.5 

Males 35-44 2,313 25,456 1100.6 369 16.0 152 6.6 196 8.5 

Males 45-54 2,485 86,978 3499.7 1042 41.9 446 18.0 534 21.5 

Males 55-64 2,371 158,720 6694.8 1583 66.8 873 36.8 716 30.2 

Males 65-74 1,479 147,099 9942.8 586 39.6 261 17.7 414 28.0 

Total 
 

25,470 881,395 3460.6 6358 25.0 3098 12.2 3617 14.2 
a Scenario 1: Full lockdown scenario with no income supplementation. 
b Scenario 2: Full lockdown scenario with income supplementation (CERB) to unemployed. 
c Scenario 3: Downstream lockdown scenario (upstream sectors remain open).  

 


