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Why is this topic important?
• The historically recent change to low birth rates and 

death rates produces aging populations, where there are
fewer young workers to replace retiring older workers

• By 2030 workers aged 55-64 are expected to make up
30% of the total workforce in e.g. EU

• Economic prosperity as, for example, pensions and health
care systems depends on productivity in the labor force



• The official retirement age and the length of 
work careers is therefore proposed to be
increased throughout the industrial world

• Thus, many workers will face longer working
lives, longer exposure to hazards at work, and 
more changes at their work and work
environment.

• In preventing higher incidences of ill health, 
efforts have to be made to ensure safe and 
healthy working conditions throughout the 
whole working life.



Aging and work

Or Industrial Gerontology Occupational Gerontology

• Occupational Gerontology is about work-related aging, with a 
focus on adaption of middle-aged and older workers to 
employment and their transition to retirement and beyond (Schulz, 

2006, Goedhard, 2011)

• Aging workers are an important part of a sustainable working life



Occupational Gerontology aims for

▪ Better planning for aging work force, labour market and work and 
retirement policies

▪ Balancing work demands with individual capacities throughout
working life and beyond

Practical action models of occupational gerontology 

▪ Work ability promotion, age management, work place health 
promotion, ergonomics and sustainable work

▪ Occupational gerontology is an increasingly important public health 
issue



Aging worker

▪several large changes in individual resources and 
capacities during working life 

▪often changes in health and functional capacities as well
as learning and skills

▪some capacities decline but some may increase

▪changes are individual and the variation between
individuals grows with age and a lot depends on own
activity

▪experience may compensate for declined capacity

▪productivity is often not linked with age



Work demands may not change automatically, parallell to the possible

decrease in  resources of the aging worker

Work demands and human resources



Long-term effects of work in midlife and old age
The FLAME study

➢ Work ability

➢ Functional ability

Finnish Longitudinal Study of Municipal Employees (FLAME) (1980-)
Finnish Institute of Occupational Health

University of Jyväskylä
Tampere University
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Work ability house

• Juhani Ilmarinen et al./FIOH



Ilmarinen et al, 1997

Work ability index predicts

disability pension and mortality
The Work ability Index

Work ability is the balance between

human resources and work demands



Gould et al, 2008

Work ability decreases with increasing age



Ilmarinen, 2006

Variation in work ability increases with age
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Finnish Longitudinal Study of Municipal Employees (FLAME) 

Work ability decreases with age but stabilizises during

retirement (50-80 years of age)



0

1

2

3

4

5

6

7

8

9

10
W

O
R

K
 A

B
IL

IT
Y

 S
C

O
R

E

Retirement type and number of respondent among women and men; Mixed, (Both Physical & 
Mental)

Work ability lower among physical workers

WOMEN DISABILITY 

(N=582)

WOMEN

STATUTORY 

(N=1237)

MEN STATUTORY 

(N=657)
MEN DISABILITY 

(N=413)



Adjusted for age, socio-economic status, lifestyle, health related characteristics and work 

ability  

Physical workers more disability than mental workers in old age
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Work ability is associated with changes in ergonomics, 
management,  and life style

(Tuomi et al, 1997, Ilmarinen, 2006 and 2009)

-no change

- increase

-no change

-increase



Important factors associated with a poor Work Ability 

Index (Van den Berg et al, 2009, systematic review)

Work

• high mental work demands

• lack of autonomy

• poor physical work environment

• and high physical work load

Individual characteristics

• lack of leisure-time vigorous physical activity

• poor musculoskeletal capacity

• obesity

• older age



More stable work ability trajectories for those with low or moderate physical 
and/ or mental strain at work in midlife (women)

(von Bonsdorff ME et al, 2011)
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Neupane S, Nygård C-H, Prakash KC, et al.

Occup Environ Med Epub

ahead of print: doi:10.1136/

oemed-2018-105235

The FLAME study

MSD and work ability



Sustainable work ability and prolonging work life

Good mental health in combination with a high opportunity to control work time are key

factors in extending employment in older age (Virtanen et al 2014)

People with higher occupational classes are more likely to continue working beyond the pensionable age 
compared to those with lower occupational classes. This is explained by physically lighter job, better work 
time control and better self-rated working capacity (Virtanen et al 2018)

Intentions to retire important for prolonging work life (K.C et al 2019)
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Workers with poor work ability and decreased work life satisfaction are more likely to indicate

an intention to retire early among employees +50 years
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Small effects of interventions on work ability?



Conclusions

➢Work ability decrease with age

➢Several reasons for variation in work ability (mental and physical strain, 
musculoskeletal disorders etc)

➢Work ability important determinant for functional ability in old age

➢Important to follow work ability during working life, especially after midlife

➢Lack of methods to follow people from working life into retirement and old age

➢Need for well-designed interventions, although already a lot of good practices
available

➢A sustainable work ability during work life means a healthy retirement
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“The comprehensive, dynamic concept of work ability offers possibilities for work organizations to support 

longer and better working lives. Work ability management is a new potential area of development for 

supervisors, covering both health and age management”

From Work Ability Research to Implementation by Juhani Ilmarinen

Int. J. Environ. Res. Public Health 2019

“Promote health and physical capacity by designing physical activity
during productive work to be "just right".
Discussion paper
Scand J Work Environ Health 2019;45(1):90-97 doi:10.5271/sjweh.3754
Promoting health and physical capacity during productive
work: the Goldilocks Principle
by Holtermann A, Mathiassen SE, Straker L

The need for methods to measure capacity and incapacity from working life to old age 
Clas-Håkan Nygård and Taina Rantanen Occup Environ Med 2017

Occupational Gerontology

Discussion and conclusions

https://www.mdpi.com/1660-4601/16/16/2882
https://www.mdpi.com/search?authors=Juhani%20Ilmarinen&orcid=


https://www.mdpi.com/journal/ijerph/special_issues/work_

ability

https://www.mdpi.com/journal/ijerph/special_issues/work_ability


Thank you for listening!

Professor Clas-Håkan Nygård

Clas-hakan.nygard@tuni.fi
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