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• Growing evidence links physically demanding work to detrimental 
health outcomes such as heart disease and early death

• Both physical job demands and physical activity recommendations 
need to be tailored to the needs and capacities of individual workers
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Two takeaway messages
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The history of physical activity epidemiology

Morris JN et al. Lancet. 1953

Paffenbarger Jr et al. International Journal of Epidemiology. 2001
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The history of physical activity epidemiology

Morris JN et al. Lancet. 1953

Paffenbarger Jr et al. International Journal of Epidemiology. 2001
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Poll #1
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Recommended physical activity for health benefits

World Health Organization, 2020
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Recommended physical activity for health benefits

Canadian Society for Exercise Physiology, 2020
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Occupational physical activity



• Work involving static loading, heavy lifting, monotonous and awkward 
working postures performed over long periods with insufficient 
recovery time

• Physiological effects:

• No benefits to cardiorespiratory fitness

• Increased heart rate and blood pressure

• Increased inflammation
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Occupational physical activity

Holtermann et al., British Journal of Sports Medicine. 2018
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Occupational physical activity paradox

Holtermann et al., European Heart Journal. 2021
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Occupational physical activity paradox
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Alles⌀e et al., European Journal of Preventive Cardiology. 2016
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Occupational physical activity paradox

12Krause et al., Scan J Work Environ Health. 2007

Atherosclerosis progression according to OPA and ischaemic heart disease
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Occupational physical activity paradox
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Holtermann et al. Journal of Occupational and Environmental Medicine. 2011
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Comparisons with snow shovelling (sorry!)

Photo by Filip Mroz on Unsplash

Auger et al., Canadian Medical Association Journal. 2017

https://unsplash.com/@mroz?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/snow-shovelling?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


• Are the risks biologically plausible?

• Work involving static loading, heavy lifting, monotonous and awkward 
working postures performed over long periods with insufficient 
recovery time

• Physiological effects:

• No benefits to cardiorespiratory fitness

• Increased heart rate and blood pressure

• Increased inflammation
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Why is the evidence mixed?

Holtermann et al., British Journal of Sports Medicine. 2018



What are the separate and combined associations of 

Occupational Physical Activity and Leisure Time Physical Activity 

on the future diabetes risk of workers?

16

Research question

Biswas A, Gilbert-Ouimet M, Mustard C, Glazier R, Smith P. 

Combined Associations of Work and Leisure Time Physical Activity on Incident Diabetes Risk. 

American Journal of Preventive Medicine (2021). 60(3):e149-e158
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Methods

Ontario Respondents to 

2003 Canadian 

Community Health Survey

Ontario 

Diabetes 

Database

2003 to 2017 

Hospital 

Discharge 

Databases

Physician & 

Laboratory 

Claims

7,027 workers analysed

Workers with no prior 

diabetes diagnosis or with 

no diabetes diagnosis in 

the first 2 years of follow up



• Leisure Time Physical Activity (LTPA)

• Based on self-reported survey data.

• Did the person do ≥ 150 minutes of mod-vig. intensity physical activity?

1) Low LTPA (<150 minutes of LTPA a week)

2) High LTPA (≥ 150 minutes of LTPA a week)
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Physical activity variables



• Occupational Physical Activity (OPA)

• Based on job title classifications of minimum strength and body postures at work

1. Low OPA and generally stationary: 
Librarians, Administrative professionals, Managers, Researchers

2. Low OPA with movement: 
Storekeepers, Manufacturing supervisors, Retail salespersons 

3. High OPA: 
Paramedics, Nurse orderlies, Postal carriers, Air transport attendants, Machinists, Labourers
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Physical activity variables
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Separate Effects of LTPA and OPA on Diabetes Risk (2003 to 2017)
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Results
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Results

Low OPA and stationary Low OPA and movement High OPA

Low LTPA High LTPA Low LTPA High LTPA Low LTPA High LTPA
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• Meeting physical activity recommendations has the greatest benefit to 
reducing future diabetes risk

• But – the benefits of meeting recommendations may be most effective 
for sedentary workers – workers with more physically demanding work 
might benefit less
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Main Findings



• Does the heart health and fitness of workers play a role in their risk?
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Why is the evidence mixed?



• Are work-related movements accurately measured in studies?
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Why is the evidence mixed?

?
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Poll #2



• Tailor physical activity 
recommendations to the needs 
and capacities of individual 
workers

• Promote workplace practices that 
increase the overall physical 
activity capabilities and health of 
workers
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Guidance for a healthier workplace
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