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Many common diseases are directly linked to
lifestyle factors, but these are generally not the 
conditions that keep people out of work. Instead, 
common mental health problems and 
musculoskeletal disorders are the major 
causes of sickness absence and worklessness
due to ill-health. This is compounded by a lack
of appropriate and timely diagnosis and 
intervention.
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Doorbreek de cyclus van werkplek naar spreekkamer 
bij lichamelijk zwaar werk

Dr. Paul Kuijer, Bewegingsspecialist, Nederlands Centrum voor Beroepsziekten - Polikliniek Mens & Arbeid

Department of Public and Occupational Health, https://www.linkedin.com/in/ppfmkuijer/
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Amsterdam UMC

Amsterdam UMC | Who are we?

Sinds juni 2018 zijn de twee Amsterdamse 
academische ziekenhuizen AMC en VUmc 
samengegaan tot Amsterdam UMC met 19.500 
collega’s. 

Amsterdam UMC streeft naar medische 
excellentie, door de patiëntenzorg te integreren 
met wetenschappelijke onderzoek én de 
opleiding van zorgprofessionals, en bovendien te 
waarborgen dat we ook maatschappelijke impact 
hebben op gezondheid.
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Van Ferrari naar Fiat

Van Ferrari naar Fiat – 1. Preventie

A research framework for the development and implementation of interventions preventing work-related MSDs
Van der Beek+13 authors & Pieter Coenen, 2017 https://www.sjweh.fi/show_abstract.php?abstract_id=3671
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https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health

Van Ferrari naar Fiat – 2. Werkparticipatie

Classic 
Medical 

Intervention

Interventions for Prognostic 
Factors 

‘Jullie weten wel waarvoor!’
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Gorasso et al. Population Health Metrics (2023) 21:4

5.000.000 /19.000.000 
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‘Globally, Occupational ergonomic factors-attributable LBP led to $216.1 billion of economic losses worldwide. Of 
these, $47.0 billion were paid in healthcare costs, with the public sector serving as the largest contributor (59.2%).’ 

2023 Chen The global health and economic impact of low-back pain attributable to occupational ergonomic factors in the working-age population by 
age, sex, geography in 2019, Scand J Work Environ Health – online first: 27 August 2023. doi:10.5271/sjweh.4116, based on 192 countries & territories 

Lage rugpijn

… knieartrose

2023 GBD 2021 Osteoarthritis Collaborators https://www.thelancet.com/journals/lanrhe/article/PIIS2665-
9913(23)00163-7/fulltext
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Preventie

A research framework for the development and implementation of interventions preventing work-related MSDs
Van der Beek+13 authors & Pieter Coenen, 2017 https://www.sjweh.fi/show_abstract.php?abstract_id=3671
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https://www.beroepsziekten.nl/registratierichtlijnen/aandoeningen-bewegingsapparaat

Lumbosacraal radiculair syndroom
• Tillen > 5 kg/dag > 2 uur of > 25 keer, >10jr  
• Buigen romp > 20°> 1 uur per dag
Kuijer e.a. 2018, Neurology

Knieartrose
• Knielen/Hurken > 4 uur per dag, >12,5 jr
• Tillen, Klimmen/klauteren 
Verbeek e.a. 2017, Safety and Health @ Work

‘Disease first approach’

En daarna…

https://www.ergonomiesite.be/tools/
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Health Impact Assessment

Welke gezondheidswinst kunnen we verwachten voor lage rugpijn, lumbosacraal radiculair
syndroom en knieartrose als vloerenleggers gaan werken

met een vlindermachine in plaats van op de traditionele werkwijze? 

Vlindermachine Traditionele werkwijze

Health Impact Assessment – spaar tijd en geld
• Eenvoudige methode om de brug te slaan 

tussen ergonomische preventiestudies en 

epidemiologische studies naar 

werkgerelateerde gezondheidswinst

• Inzicht in de relatie tussen verminderde

blootstelling en afname in werkgerelateerde

ziekten

• Nodig – klinisch relevante blootstellingscriteria

2014 Coenen et al. The effect of lifting during work on low back pain: a health impact assessment based on a meta-analysis
2013 Burdorf et al. Assessment of the impact of lifting device use on low back pain and musculoskeletal injury claims among nurses
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Worksite measurements of exposure

• 28 male floor layers during regular 

working days

• 18 traditional working techniques
• 10 manually movable screed-

levelling machine 
• Age 41 (11) years, height 181 (8) cm, 

weight 86 (12) kg and seniority 16 (12) 

years

Exposure categories

• real-time observations during the 

working day > 4 hours:
• LBP, LRS: 30 min or more per 

workday with the trunk bent by 
more than 40°

• Knee OA: 60 min or more 
kneel/squat per workday

• Intra-observer reliability
• ICC ranged from 0.7 to 1.0. 

2013 Visser et al. Evaluation of two working methods for screed floor layers on musculoskeletal complaints, work demands and workload. 
2016 Visser et al. Stand up: Comparison of two electrical screed levelling machines to reduce the work demands for the knees and low back among floor layers

Population Attributable Fraction: 

‘The proportional reduction in a disease that would occur if exposure to a risk factor 

was reduced to an alternative ideal exposure scenario’

PAF = p × (OR − 1)/[1 + p × (OR − 1)]

• p = prevalence of workers exceeding exposure limits

• Odds Ratio
• LBP = 1.7 (95%CI 1.4–2.0) 1

• LRS = 2.4 (95%CI 1.7–3.6) 2

• Knee OA = 1.7 (95%CI 1.4–2.1) 3

1. 2003 Lötters et al. Model for the work-relatedness of low-back pain
2. 2018 Kuijer et al. Work-relatedness of lumbosacral radiculopathy syndrome: Review and dose-response meta-analysis
3. 2017 Verbeek et al. Occupational Exposure …. Risk of Osteoarthritis of the Knee: A Systematic Review and a Dose-Response Meta-Analysis
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Potential Impact Fraction

‘Proportional reduction in incidence due to a reduction in the exposure to 

physical work demands’

PIF =(p − P′)×(IDR − 1)/(p × (IDR − 1) + 1)

• p = prevalence of workers at risk working without an ergonomic intervention 1

• P′ = prevalence of workers at risk working with an ergonomic intervention 2

• IDR = Incidence Density Ratio—which in the present study was replaced with the 

OR

1. 2013 Visser et al. Evaluation of two working methods for screed floor layers on musculoskeletal complaints, work demands and workload. 
2. 2016 Visser et al. Stand up: Comparison of two electrical screed levelling machines to reduce the work demands for the knees and low back among floor layers

So the PAF & PIF for knee osteoarthritis are:
PAF = p × (OR − 1)/[1 + p × (OR − 1)], 

p = 14/18 floor layers exceeded 60 min or more kneel/squat per workday = 0.78 
OR = 1.7,

makes 0.78 x (1.7-1) / [1 + 0.78 x (1.7 -1)] = 0.78 x 0.7 / [1 + 0.78 x 0.7] = 0.546 / 1.546 = 0.35

PIF =(p − P′)×(OR − 1)/(p × (OR − 1) + 1)

p = 14/18 floor layers exceeded 60 min or more kneel/squat per workday = 0.78 
P′ = 2/10 floor layers exceeded 60 min or more kneel/squat per workday = 0.20
OR = 1.7,

makes (0.78-0.2) x (1.7-1) / (0.78 x (1.7 -1) + 1) = 0.58 x 0.7 / (0.78 x 0.7 + 1) = 0.406 / 1.546 = 0.26
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Resultaten

Kuijer PPFM, van der Molen HF, Visser S. A Health-Impact Assessment of an Ergonomic Measure to Reduce the Risk of Work-Related Lower Back Pain, Lumbosacral Radicular 
Syndrome and Knee Osteoarthritis among Floor Layers in The Netherlands. International Journal of Environmental Research and Public Health. 2023; 20(5):4672. 
https://doi.org/10.3390/ijerph20054672

Vlindermachine

Concluderend, 

… werken met een handmatig verplaatsbare vlindermachine resulteert naar verwachting in een aanzienlijke daling 

van vloerenleggers met lage rugpijn, lumbosacraal radiculair syndroom en knieartrose, 

en …

een zogenaamde Health Impact Assessment is een haalbare methode voor het beoordelen van gezondheidswinsten 

op een efficiënte manier.

Kuijer PPFM, van der Molen HF, Visser S. A Health-Impact Assessment of an Ergonomic Measure to Reduce the Risk of Work-Related Lower Back Pain, Lumbosacral Radicular 
Syndrome and Knee Osteoarthritis among Floor Layers in The Netherlands. International Journal of Environmental Research and Public Health. 2023; 20(5):4672. 
https://doi.org/10.3390/ijerph20054672
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Werkparticipatie

‘Care as usual does not do the trick’
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3-4 months sicklisted chronic low back pain patients & 
return to work - what works best: 1, 2 or 3?

1

2

3

Multinational 2 year prospective study - USA, Israel, Denmark, Germany, Sweden, Netherlands, n=1631

1

2

3 Median RTW: 299 days

Median RTW: 270 days

Median RTW: 206 days

Anema 2004 The effectiveness of ergonomic interventions on return-to-work after low back pain; a prospective 
two year cohort study in six countries on low back pain patients sicklisted for 3–4 months

3-4 months sicklisted chronic low back pain patients & 
return to work - what works best is: 
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? < 200 days … 

Overview of integrated care protocol 
for 12 weeks:
1. Check by orthopedic surgeon
2. Integrated care management by 

occupational physician
3. Workplace intervention!
4. Time-contingent graded activity

Lambeek 2010 BMJ Randomised controlled trial of integrated care to reduce disability from chronic low back pain in working and private life

Return to work (RTW) among chronic low back pain patients

208 days 88 days
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120 days !

2022 Luites https://link.springer.com/article/10.1007/s10926-021-09993-4
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Wat is dit? 

The largest increase in primary surgery 
demands is not among the classic knee 
arthroplasty population of patients aged 
70 years and older, but among patients 
of working age. Kuijer & Burdorf SJWEH 2020

Return to work 65% (95%CI 51-77) 
2023 Pasqualini et al. JBJS reviews

Strijbos D 2022 Implementation of back at work after surgery (BAAS): A feasibility study of an integrated pathway 
for improved return to work after knee arthroplasty, https://doi.org/10.1002/msc.1633

Van Ferrari naar Fiat
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Het verhaal van Dick:
• Vrachtwagenchauffeur veevervoer, 57 jr, 52 uur/4 dagen
• Operatie voor halve knieprothese, rechterknie door artrose
• Lichamelijk zwaar werk– laden en lossen, klimmen en tillen

• Goal Attainment Scaling: 12 weken na operatie 7kg tussen de 
benen klemmen en gewicht van 7kg van de grond tillen

• Team: Patiënt, Fysio Zknhs, Bedrijfsarts, Werkgever & 
Arbeidsdeskundige (ivm actoren Wet Verbetering Poortwachter

Strijbos et al. 2022: https://www.tbv-online.nl/magazine-artikelen/nieuw-zorgpad-naar-werk/

• Goal Attainment Scaling: ‘na 8 weken een gewicht van 10 kg tussen 
zijn benen klemmen op ongelijke ondergrond en tegelijkertijd een 
tweede gewicht van 10 kg oppakken’

• Minder klimmen en klauteren door op afstand sluitbare kleppen

• Eerste dag aan het werk – 6 weken na operatie*
• Volledig aan het werk – 12 weken na operatie*

• ‘Ik vond het een mooie aanvulling. In mijn eentje kan ik dit niet. 
Goede begeleiding. Iedereen had hetzelfde doel. Soms wou ik te 
snel en dan was het mooi dat er snel contact was tussen iedereen. 
Ik heb niet echt verbeterpunten’ '

Betere werkgerichte zorg

Strijbos 2023 Protocol for a multicenter study on effectiveness and economics of the Back At work After Surgery (BAAS): a clinical 
pathway for knee arthroplasty, BMC MSD
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https://www.linkedin.com/in/ppfmkuijer/

Van Ferrari naar Fiat

Preventie:
• ‘Disease first approach’
• ‘Health Impact Assessment (PAF & PIF)’

Arbeidsparticipatie:
• ‘Care as usual does not do the trick’–work matters!

Boodschap bij lichamelijk zwaar werk 

37


