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Inhoud 

•  What is the problem? 

•  What are the causes of the problem? 

•  Some examples 

•  Who is responsible? 



What is the  
 

problem? 



Rapid increase 
 

of NCD’s 



lifestyle-related disease 
(NCD’s) 

BRAVO 

•   PA 
•   smoking   
•   alcohol 
•   nutrition 
•   relaxation 



lifestyle (health behaviour) 



BMI 
 

•  weight/height2 

•  overweight > 25 
•  obesity        > 30 
 
104 kg by 1,86 m 

What is the problem? 





Obesity in Europe 

Source: OECD Health Data 2012; Eurostat Statistics Database; WHO Global Infobase. 









overweight         &            obesity          



Physical inactivity in Men 

Source: Hallal et al. (the Lancet, 2012) 



Physical inactivity in Women 

Source: Hallal et al. (the Lancet, 2012) 



Source: Min Lee et al. (the Lancet, 2012) 















Aging in NL  

2008: 15% 2020: 20% 2040: 26% 

Bron: CBS, April 2012 

at
 w

or
k 

re
tir

ed
 



How to manage the ageing 
workforce? 

“The Silver Tsunami”, The Economist, February 2010   
 



Increase labor participation >65 years 



epidemiologic change       demographic change 



What are the consequences 

? 



10 million 

15 million 

20 million 

25 million 

High-income 
countries Upper  

middle-income 
Lower  

middle-income  Low-income 
countries 

0.6M 

0.5M 

3.3M 

2.3M 

10.2M 

3.3 M 
3.0M 

3.0M 

5.9M 

2.3M 

6.8 M 

3.7M 
13.6M 

1.1M 0.9M 

Low-income countries Group III - Injuries 
Group II – Other deaths from noncommunicable diseases 
Group II – Premature deaths from noncommunicable diseases (below the age of 60), which are preventable 
Group I – Communicable diseases, maternal, perinatal and nutritional conditions 

S
ource: 

Annual number of deaths in the world  

90% of premature deaths from NCDs occur in developing countries 





13 studies overweight         longterm (>7 days) sickness absense: 
 - 4 out of 7: overweight predictor of long-term sick leave 
 - 3 out of 7: positive trend, but no significance 

 
5 studies overweight  short-term sick leave: inconsistent results  
 
8 studies obesity   longterm sickness absense: 

 - 7 out of 8: obesity significant predictor of long-term sick leave 
 
5 studies obesity   short-term sick leave: inconclusive results 



•  3 large Dutch databases: 
–  2 continuous + 1 cross-sectional 
–  surveys 
–  representative samples Dutch population 

•  Physical activity: duration, frequency and intensity 
•  Outcome measure: number of days of sick leave 
•  Results 

–    No relation between moderate PA & sick leave 
–    Workers meeting recommendation of vigorous PA (3 > times/

week):                   significantly less sick leave 
•  Conclusion: vigorous PA for at least 3x/week has an inverse  

     relationship with sick leave 



mean sick leave by frequency of vigorous PA
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Physical 
Activity 

Exercise & sport 

Intensity 

Duration 
Frequency 

Domain 
& Type 

Dimensions of physical activity 











•  fit workers have better work ability 

•  fit workers & workers with higher work ability 
are at lower risk sick leave 

• work ability mediated 27.8% of the total 
effect of aerobic capacity on sick leave 

•  interventions (i. e. vigorous physical activity) 
to improve aerobic capacity could be 
effective for promoting work ability &reducing 
sick leave 



directe & indirecte kosten 



Growth Health Care Expenditure 
NL - 2010 

•  87,6 Euro billion/year 
•  Growth 2007-2010: 5,3%/year 
•  3 main reasons: 

–  Aging        15% 
–  Price increases (market)     35% 
–  Increase patient load/technology  50% 





Wat is de oorzaak 

? 



Glass of 
beer 

Some 
peanuts 

Croissant Chocolate cookie 

Energy intake of 140 kcal/
week 

Dia geleend van Seidell 



Energy expenditure 

= 21 min 

= 35 min = 14 min = 19 min 

Dia geleend van Seidell 





What to do 

? 



2 examples  





Vital@Work study 

 Aim 
 a lifestyle intervention in order to 
improve older workers vitality 

Strijk et al., BMC public health 2009 Nov 10;9:408  

•  RCT 

•  N=730 workers at baseline 

•  Older workers: aged 45 years and over 



Vitality Exercise Programme (VEP) 
Mental: Guided Yoga sessions (45 minutes, 1 x p.w.) 

Physical: Guided Workout session (45 minutes, 2 x p.w.) 

1x p.w. guided by fitness instructor, 1x p.w. without face-to-face instruction 



Fruit 
•  Free fruit was provided 

at the guided group 
sessions of the VEP 

•  To facilitate a healthy 
lifestyle!  

Personal Vitality Coach  

•  First 12 weeks of intervention 

•  Goal setting, feedback, problem 
solving 

•  3 visits  

 



lifestyle 

Sports + 40.4 min/week 

Fruit + 2.7 pieces/week 

Strijk et al., JECH 2012 Jan 20  

VPA 



vitality 

Need for recovery 
 

-3.5  (-6.4 - -0.5) 
 

Strijk et al., JECH 2012 Jan 20  

Mental health 

Aerobic capacity 



Vital@Work: Economic evaluation 
•  Intervention costs (2010 Euros) 

 € 149 / worker 
 
•  Cost-benefit (2010 Euros)  

 € -478 per participant (Net loss)  
(The employer had a net loss of 478 euro as a result of the 
intervention) 

•  Cost-effectiveness (2010 Euros) 
 Vitality: €280 per 1-point increase in general vitality 



Conclusion 
• Sports 

• Fruit  

• Need for recovery 

• VPA & aerobic capacity 

• Mental Health 

• Vitality & work engagement 

• Productivity & sick leave 

• Cost-effect 







Lifestyle intervention 

Unhealthy 
diet 

Insufficiënt 
PA 

Overweight/ 
obesity 

 

Lower 
productivity 

Chronic 
diseases 

COSTS 



Health under Construction  

•  Design: Randomized controlled trial  
•  Participants: 573 male workers in the construction 

industry, aged 18-65, with an elevated risk of CVD 
•  Control: usual care 
•  Intervention:  

–  Individual counseling, 7 sessions  
–  in motivational interviewing style 
–  by occupational physician or nurse  
–  aimed at physical activity, diet and smoking 

•  Follow up: 6 and 12 months 
Groeneveld IF et al., BMC Public Health 2008  



Elevated CVD risk: 19,1 % 
population 

& one or more of the following: 
–  BMI>30 
–  HbA1c > 6,5 % 
–  <150 min. Moderate PA/

week 
–  Heart complaints 
–  Psychological complaints 
–  Alcohol intake > 35 U/week 



Results - Behavior 

•  Significant effect on snack intake at 6 & 12 
months 

•  Significant effect on fruit intake at 6 months 
•  Significant effect on smoking at 6 months 

•  Positive trend, but no significant effects on 
physical activity 



Results 
Variable  T0 T1-T0 T2-T0 
Weight (kg) 
Intervention 94.5  -1.6* -1.3* 
Control 93.8  +0.5 +0.9 
Systolic RR (mmHg) 
Intervention 143.7  -5.5 -5.3 
Control 142.9  -3.8 -5.2 
Diastolic RR (mmHg) 
Intervention 90.1  -4.1 -3.8 
Control 89.9 -2.8 -3.7 
HDL cholesterol (mmol/l) 
Intervention 1.11  +0.10 +0.09* 
Control 1.11  +0.08 +0.04 
Cholesterol ratio  
Intervention 5.86  -0.45 -0.35 
Control 5.86  -0.35 -0.17 

Groeneveld IF et al. Preventive Medicine 2010; 51:240-246 



Effects on BW: 6 & 12 months 
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Results: costs and effects  

Costs: Interven'on	
group (n=293) 

Control	group	 
(n=280) 

M e a n			
difference	 

	Interven'on	 605 0 	605 
	Other	health	care			 210 278 - 68 
Personal	expenses	 398 344 		53 
Absenteeism	 4,038 4,825 -786 

Cost-benefit: €254 (95%CI -1,070; 1,536)  
 Employer paid €254 per employee  

Effect body weight loss: 2 kg. (β-2.0 ,95% CI -3.0; -1.1) 



Food for thought 



An Active Day? In the life of Homer Simpson 

8 hours 30 min 

30 min 

30 min 4 hours 

YES 







Do occupational physical activity 
(OPA) and leisure time physical 
activity (LTPA) have similar 
health effects? 
 
 
 

The evidence from recent 
prospective cohort studies 

Physical activity 



Overview recent studies on OPA - mortality 

1st author  journal   year  HR/RR  (95% CI) 

Holtermann  Scand J Work Env Hlth  2010   1.33  (1.18-1.51) 

Holtermann  BMJ Open      2012   1.22*  (1.05-1.41) 

Petersen  BMC Publ Hlth      2012   1.02#  (0.75-1.39) 

Clays   Eur J Epidemiol    2013   1.28  (0.68-2.44) 

Moe   Occup Environ Med  2013   1.46*  (1.10-1.93) 

Clays   Am J Epidemiol   2014   1.21  (0.74-1.97) 

Hu   A-P J Publ Hlth   2014   1.53  (1.06-2.22) 

Hariri   Occup Environ Med  2015   1.42  (1.16-1.74) 

Richard  J Phys Act Hlth   2015   1.25  (0.85-1.84) 

All fully adjusted models  * only from subgroup analysis 

(incl. many confounders)  # adjusted for heavy lifting?! 



Physical activity at work and leisure 

   Work 
•  Low intensity 
•  Long duration (hours) 
•  4/5 days per week 
•  Limited influence on periods of 

rest, intensity, duration, type, 
variation 

•  Often involving smaller muscle 
groups 

•  Often static and/or repetitive 
activities 

   Leisure 
•  Moderate / high intensity 
•  Shorter duration 
•  Mostly less days per week 
•  High influence on periods of rest, 

intensity, duration, type, variation 
•  Often involving larger muscle groups 
•  Often dynamic and varying activities 





Lichamelijke inactiviteit 

 abnormale reactie op 
    een normale omgeving? 

 Normale reactie op 
       een abnormale omgeving? 



‘Stone-age’ (Palaeolithic) genen 
in ‘space-age’ (‘de-vitalised’) omstandigheden 

Er is één en ander veranderd ……. 



society has changed also……… 



The solution lies in self-regulation……. 



Social Ecological Model of Physical Activity 

(Adapted from Davison & Birch 2001) 

Organizational PA  
policies 



 
Nanny State? 



 
What if we do nothing? 

 



Who is responsible? 



Who is responsible? 

•  driver/employee? 

•  manufacturer? 
•  traffic system? 
•  urban planner? 
•  alcohol retailer? 

•  employer? 
•  ……………..? 




