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• 57.2% and 52.6% of cases of incident cardiovascular

disease among women and men, respectively, may be

attributable to five modifiable risk factors.

Introduction

Magnussen N Engl J Med. 2023; Roth JACC 2020; ‘t Mannetje Scand J Work Environ Health 2005; Steen JAHA 2022 

• 19 percent of IHD-mortality for men and 9 percent for 

women can be attributed to occupational CVD risk 

factors. 

• CVD burden continues to rise for almost all countries

outside high-income countries, and alarmingly, the age-

standardized rate of CVD has begun to rise in some

locations where it was previously declining.

• 5-year event rate recurrent ischemic event is 33.5% after

ACS
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https://www.vzinfo.nl/beroepsziekten/sterfte



Occupational CVD risk factors

• Psychosocial stress: financial stress; job insecurity; mobbing; injustice

• Shift work / irregular working hours

• Long working hours (≥55 hours per week)

• Occupational physical activity 

• Sedentary work without compensation

• Chemical hazards

• Occupational noise

• Vibrations

• Ionizing radiation

• Heat/cold
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Long working hours: ≥55 hours per week

Söderberg Thesis 2014; Fransson BMC Public Health 2012

194 landen

Pega Environment International 2021 
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Long working hours:

Coronary heart disease

Söderberg Thesis 2014; Fransson BMC Public Health 2012

• 24 studies, 23 cohorts in Europe, USA and Australia

• N=603 838

• Mean follow-up 8.5 years

• Adjustment: Age, sex, SES

• RR Long working hours (≥55h vs. Standard hours (35-40h)

Kivimäki Lancet 2015 

RR incident CHD: 1.13, 95%-CI 1.02–1.26
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Long working hours:

Stroke

RR incident stroke: 1.33, 95%-CI 1.11–1.61
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Occupational physical activity 

Söderberg Thesis 2014; Dragano epidemiology 2017Holterman EHJ 2018



Occupational physical activity 

Söderberg Thesis 2014; Dragano epidemiology 2017Holterman Br J Sports Med  2018



https://www.vzinfo.nl/hart-en-vaatziekten/leeftijd-en-geslacht/totaal

First myocardial infarction



https://www.hartenvaatcijfers.nl/jaarcijfers/basiscijfers-hartinfarct-b35d3

First myocardial infarction



Hart en vaatcijfers

First myocardial infarction

Approximately half of individuals with first MI are of working age!



Return to work: costs

Total costs: 282 mld

Productivity costs: 48 mld (17%)

Informal care costs: 79 mld (28%)

Luengo-Fernandez EHJ 2023

• Number of patients with IHD in the workforce is increasing

▪ Increasing number of patients with IHD

▪ Increasing retirement age 

▪ Improved treatment strategies

▪ Societal demand

• Economic burden of cardiovascular diseases

• Mortality

• Premature retirement

• Absenteeism 

• Loss of productivity/presenteeism
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• Number of patients with IHD in the workforce is increasing

▪ Increasing number of patients with IHD

▪ Increasing retirement age 

▪ Improved treatment strategies

▪ Societal demand

• Economic burden of cardiovascular diseases
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• Premature retirement

• Absenteeism
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Petersen Eur J Prev Cardiol 2023; Warraich Circ Cardiovasc Qual Outcomes 2018; Van de Cauter Eur J of Prev Cardiol 2019

Return to work: QoL

• Inability to resume employment after acute MI has important implications for patients. 

▪ Worse survival

▪ Lower quality of life and lower self-rated health status 

▪ Increased depression or anxiety

▪ Financial stress / job insecurity

▪ More difficulties affording medicine (USA)

adjusted HR 2.39 (95% CI: 2.01–2.83)
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Return-to-work

• Return-to-work-time depends on:

▪ Occupation

▪ Diagnosis

▪ Treatment

▪ Co-morbidities

▪ Coping

Multidisciplinaire richtlijn hartrevalidatie
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Cardiac rehabilitation

Multidisciplinaire richtlijn hartrevalidatie

CR assessment of:

• Personel barriers that impede return-to-work

• Cardiac risk factors that might infere with RTW / work capacity

• Occupational CVD risk factors for recurrent events 



Cardiac rehabilitation

Multidisciplinaire richtlijn hartrevalidatie



NVAB richtlijn ischemische hartziekte

Return to work:

Barriers for return to work



Cardiac risk factors

 
That interfere with RTW / work capacity

• Residual ischemia

• Reduced heart function (LVEF <40%)

• Low physical endurance tolerance

• Medication

• (Ventricular) Arrhytmias

• Resistent hypertension

• ICD/Pacemaker

Multidisciplinaire richtlijn hartrevalidatie; de Rijk 2020 Handbook of Disability, work and Health; NVAB ischemische hartziekten
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• Reduced heart function (LVEF <40%)
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• Medication
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A static load >15% of the person’s (LVEF<49%) 
maxmum strenght negatively affects the pump 
function of the heart.

Cardiac risk factors

 
That interfere with RTW / work capacity
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• Residual ischemia

• Reduced heart function (LVEF <40%)

• Low physical endurance tolerance

• Medication

• (Ventricular) Arrhytmias

• Resistent hypertension

• ICD/Pacemaker

The maximum ‘’safe’’ blood pressure for resuming
work with moderate/heavy physical work and/or
increased workload =< RR 160/100 mmHg

Cardiac risk factors

 
That interfere with RTW / work capacity
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Occupational CVD risk factors

 
And risk for recurrent events

• Job strain 

• Effort-reward imbalance

• Irregular working hours

• Occupational physical activity

• Long working hours 

• Smoking, alcohol, drug

• Obesity

• Sleeping

• Diet

• leisure physical activity



Occupational CVD risk factors

 
And risk for recurrent events

Aboa-Eboule 2007 JAMA

• Job strain 

• Effort-reward imbalance

• Irregular working hours

• Occupational physical activity

• Long working hours 

N=972 – return to work after first MI

Chronic vs No Chronic: HR 2.00, 95%-CI: 1.08, 3.72

Risk for recurent ischemic events



Occupational CVD risk factors

 
And risk for recurrent events

Aboa-Eboule 2011 Psychosomatic Medicine

• Job strain  

• Effort-reward imbalance

• Irregular working hours

• Occupational physical activity

• Long working hours 

N=738 – return to work after first MI 

Follow-up: 4 years

High versus low reward: HR 1.77, 95%-CI: 1.16, 2.71

Risk for recurent ischemic events



SOLID-TIMI 52-trial

N=13 026 – return to work after first ACS

Follow-up: 2.5 years

Night work (≥3 night shifts/week for ≥1 year) vs day work 

Occupational CVD risk factors

 
And risk for recurrent events

Barger JAHA 2017

• Job strain  

• Effort-reward imbalance

• Irregular working hours

• Occupational physical activity

• Long working hours 

Risk for recurent ischemic events



Recurrent ischemic events

NVAB – ischemische hartziekten

Shift work vs. Financial stress vs. Job insecurity?



SOLID-TIMI 52-trial

N=13 026 – return to work after first ACS

Follow-up: 2.5 years

Night work (≥3 night shifts/week for ≥1 year) vs day work 

Occupational CVD risk factors

 
And risk for recurrent events

Puttonen Scand J Work Environ Health 2010

• Job strain  

• Effort-reward imbalance

• Irregular working hours

• Occupational physical activity

• Long working hours 

Risk for recurent ischemic events



Occupational CVD risk factors

 
And risk for recurrent events

Barger JAHA 2017

• Job strain  

• Effort-reward imbalance

• Irregular working hours

• Occupational physical activity

• Long working hours 

Risk for recurent ischemic events

……..Work anamnesis, questionnaires, RIE 



Occupational CVD risk factors

 
And risk for recurrent events

• Job strain  

• Effort-reward imbalance

• Irregular working hours

• Occupational physical activity

• Long working hours 

Risk for recurent ischemic events

N=967– return to work after first MI

Follow-up: 5.9 years

fatal or nonfatal MI and unstable angina

HR vs. 35 to 40 h/week: 1.67; 95%-CI: 1.10 to 2.53

Trudel JACC 2021



Occupational CVD risk factors

Particulate Matter (PM2.5) Heath/Cold Occupational noise (85dB)

Whole body vibrationsRadiationCrystalline silica

&… Asbestos, CO/CS2, metals (lead, arsenic, cadmium, aluminium), pulp and paper



Hammar Scand J Work Environ Health 1992

Workers at risk
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van Dongen, Kok HTC data, 2024  

Workers at risk



Interventions

• Person-directed, psychological counselling versus usual care
▪ Participants working between one and five years (RR 1.09, 95% CI 0.88 to 1.34; three studies; low-certainty evidence).

   
• Person-directed, work-directed counselling versus usual care

▪ Mean difference (MD) in days until return to work (MD −7.52 days, 95% CI −20.07 to 5.03 days; four studies; low-certainty evidence)
▪ Cardiac death (RR 1.00, 95% CI 0.19 to 5.39; two studies; moderate-certainty evidence)

• Person-directed, physical conditioning interventions versus usual care
▪ Return-to-work rates at six to 12 months (RR 1.09, 95% CI 0.99 to 1.20; five studies; low-certainty evidence)
▪ Cardiac death (RR 1.00, 95% CI 0.35 to 2.80; two studies; moderate-certainty evidence)

• Person-directed, combined interventions versus usual care
▪ Return to work up to six months (RR 1.56, 95% CI 1.23 to 1.98; four studies; low-certainty evidence)
▪ Reinfarctions (RR 0.56, 95% CI 0.23 to 1.40; three studies; moderate-certainty evidence)

• Work-directed, interventions
▪ No studies



Interventions

Pedersen Scand J Public Health 2023

N=24,509 (18-70 years)
PCI & CABG

• N=15,762 matched individuals (18-70 years)
• PCI & CABG



Questions Questions Questions 

• Combinations of occupational CVD risk factors

• Job insecurity vs occupational CVD risk factors

• Night shift vs vocational rehabilitation

• Leisure vs. occupational physical activity

• Night shift versus rotational shift work

• Dose response relationships

• Can we mitigate the effects of night shift related stress factors

• Occupational counselling vs standard care

• Individual-tailored return-to-work 



Take home messages

• Start reintegration during cardiac rehabilitation 

• Inventorize work capacity and exposure to occupational CVD risk factors

• Refer to cardiac rehabilitation (also as Occupational Physicians) 

• Cooperate: cardiac rehabilitation / occupational hygienist / cardiologist

• Shared decision  

• Refer to expertise centra 



Kennislunch 27-08-2018

Gilbert Wijntjens

g.w.wijntjens@amsterdamumc.nl; 0623924380
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