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Key messages

1. Labour force participation and health inequalities

⇒ a good health is important to enter and stay in paid employment

⇒ re-entering paid employment is (usually) good for health

2. Strategies to disentangle selection and causation

⇒ importance of new statistical approaches

⇒ educational differences

3. Costs and benefits of re-employment

4. Challenges

⇒ working with a chronic disease

⇒ working longer in good health



How important is labour force participation for health inequalities ?

Who is losing years of working life before 65 yrs of age ?

Which factors play a role in premature displacement from

the labour market ?

1. Labour force participation and health inequalities



Association between health and labour force participation

Source : EU – Survey on Income and Living Conditions SILC 2014; 20-65 years

1. Labour force participation and health inequalities



Mediation analysis of employment status on educational inequalities 
in mental health

Source: Katikireddi et al. Eur J Public Health, advance access sept 4, 2016

1. Labour force participation and health inequalities



Data from Statistics Netherlands (CBS) 

� Permanent Survey on Living Conditions (POLS) (1999-2002)

� Sociodemographic characteristics

� Self rated health: less than good health (1/0)

� Labour status based on income tax registers (data linkage)

� Employed, unemployed, retired, economically inactive, student

� Each subsequent month during ten years, starting in 1999

1. Health and employment in the Netherlands



Inclusion criteria:

Subjects aged between 16-64 years

Employed at baseline

15,177 persons included � 94,009 person-years

Event =  disability, unemployment, early retirement, economically inactive

[note: in any country “communicating vessels”]

Statistical analysis:

- original publication: Cox proportional hazard analysis

- Proportional hazard model for competing risk (Fine and Gray 

1999)

1. Health and employment in the Netherlands



Exit from paid employment
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1. Health and employment in the Netherlands

Entering paid employment



Disability
benefit

HR (95%CI)

Early
retirement

HR (95%CI)

Unemployment

HR (95%CI)

Economically
inactive

HR (95%CI)

Less than good health
(traditional analysis)

6.39 (5.20-7.86) 1.20 (1.02-1.41) 1.89 (1.63-2.18) 1.07 (0.94-1.22)

Less than good health
(competing risk analysis)

6.10 (4.94-7.53) 0.95 (0.80-1.13) 1.68 (1.46-1.94) 0.86 (0.75-0.98)

Choice of analytical technique:

* Different interpretation for early retirement and household with and 
without adjustment for competing risks !

1. Health and employment in the Netherlands

Exit from paid employment



1. Health and employment in the Netherlands

Exit from paid employment – competing risk

further reading:



Societal challenge:

Older workers: once out of the labour market, almost no return

2.  Gezondheid en arbeidsparticipatie
1. Health and employment in the Netherlands

Re-entering paid employment



Distribution of lost working years for men, starting age at 25
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Life course perspective in the Netherlands (working life expectancy)

1.  Inequalities in labour force participation

Health-based inequalities; easily 1 working year lost

Data source: Statistics Netherlands; 2,000,000 persons, tax register 8 yrs 



1.  Health, work, and lifestyle as risk factors for leaving
paid employment

SHARE-study European countries, persons aged 50 - 65 years

Theoretical gain in working life expectancy due to complete elimination 

of unfavourable factors in the total workforce (population attributable fraction):

Men Women

Lack of job control & effort-reward imbalance ≈ 0.4 yr ≈ 0.5 yr 

High physical load ≈ 0.3 yr ≈ 0.4 yr 

ill health ≈ 0.9 yr ≈ 0.9 yr 

Lifestyle (obesity, physical activity) ≈ 0.9 yr ≈ 0.9 yr

Source: Burdorf A, Mackenbach PJ. The influence of health on early displacement from 

the labour market. Zoetermeer, Council for Public Health and Care, 2006 [in Dutch]



Take home message 1:

* Various studies have demonstrated the profound effects 

of ill health on working life expectancy:

- studies on persons with a disability benefit

- studies in particular occupational populations

- studies in general populations

* Strenuous working conditions, lifestyle, and ill health have

effects on labour force participation and working life expectancy



Two well-established mechanisms for health

Selection process:

Health problems are a barrier to enter paid employment  AND

health problems may cause loss of paid employment

Causation process:

Unemployment may cause health problems  AND

re-employment will decrease health problems

(paid employment as health intervention)

2. Disentangling selection and causation processes



Trajectories of self-rated health for up to 6 years before and 6 years after 

employment transitions (ECHP 8 annual waves 14 EU countries)

•What is the influence of labour force exit through different pathways

•on perceived health?

•What is the influence of entering paid employment on perceived health?

•Are there educational differences in the effect of employment transitions 

on health?

2.  Disentangling selection and causation processes



Repeated measures logistic regression analysis with generalized estimating 

equations (GEE): interrupted time series approach

Yt = β0 + β1*time + β2*employment transition + β3*time after transition + et

β1 = change of perceived health per year before

the employment transition

β2 = change of perceived health in the year of 

the employment transition

β3 = change of perceived health per year after 

the employment transition compared to the trend

before the employment transition

(β1 + β3) = change of perceived health per year after the employment transition
Employment transition

β
1

β
3

2.  Disentangling selection and causation processes



2.  Disentangling selection and causation processes

• Becoming unemployed increased likelihood of self-rated poor health

• Retiring seems beneficial for self-rated health 



2.  Disentangling selection and causation processes

• Steady increase in proportion poor health before employment transition

• Differences in trends in poor health after employment transition

• Becoming employed seems to have acute positive effect on poor health

Selection

Causation



2.  Disentangling selection and causation processes

Educational differences in

transitions:

- employed to unemployed

- employed to retired

- non-employed to employed



Educational differences in health effects of retirement

(blue = low; red = intermediate; green = high education)

Burdorf, NTvG 2015

2.  Inequalities in labour force participation and
retirement



Take home message 2:

* Substantial inequalities in selection and causation

* Effects of retirement on health differ by educational attainment

* Current retirement policies (same retirement age for all) will 

increase health inequalities



Causation process:

Unemployment may cause health problems  AND

re-employment will decrease health problems

⇒ re-employment as intervention ?

2. Disentangling selection and causation processes



Why is an RCT required:

- randomization ensures that all other possible causes of the outcome of 

interest are equally distributed between groups

- no allocation bias (balance of unknown prognostic factors at baseline)

- exchangeability and causal inference

The perfect RCT on re-employment ?



1. Random effect model

* employment as time-varying factor

* confounders as time-varying or time-independent factors

Dataset:

* cohort of longterm unemployed persons in city of Rotterdam

* repeated measurement of self-rated health (SF-36)

over a six month period

* entering paid employment (> 32 hrs/week) as independent 
variable

(47 persons out of 965 persons)

2. Re-employment as intervention, how to analyse ?



1. Random effect model

* effect of employment on dimensions in SF-36

2. Re-employment as intervention, how to analyse ?



1. Random effect model

* employment as time-varying factor

* confounders as time-varying or time-independent factors

Disadvantage: individual-specific effect is a random factor

estimate combines within and between variation

random & fixed effects independent from 

unmeasured confounders?

2. Fixed effect model

* employment as time-varying factor within individuals only

* within-person estimator independent from unobserved

individual heterogeneity that may be correlated with 

the explanatory variable (closer to causality)

Disadvantage: no information on between-individual variation

2. Re-employment as intervention, how to analyse ?



3. Hybrid model

* employment as time-varying factor

* separate estimators for within- and between variation

(i.e. within = change in health due to becoming employed

within individuals

between = change in health due to differences in 
employment between individuals (thus, 
employed vs non-emloyed)

Note: Y
it

= employment is defined as >= 12 hrs/week

2. Re-employment as intervention, how to analyse ?



3. Hybrid model

2. Re-employment as intervention, how to analyse ?



3. Hybrid model

2. Re-employment as intervention, how to analyse ?



3. Hybrid model

2. Re-employment as intervention, how to analyse ?



3. Hybrid model

2. Re-employment as intervention, how to analyse ?



Take home message 3:

* Re-entering paid employment has beneficial effects for health

[ getting a job is the best medication !]

* Re-entering paid employment makes people (very) happy !

* Educational differences in effects of employment on health

* A job has different meaning for different people



1. Who pays, who receives ?

(Societal distribution of costs and benefits)

2. Return on investment: when, for whom?

3. What are benefits:

- economic benefits; exchange value, indirect costs

(hard € or potential loss of € due to productivity loss)

- immaterial benefits; value for money

(€ per DALY / QUALY)

3. Cost and benefits of re-employment



Income and benefits:

1. Core idea
more gainful employment  � income from employment

less benefits

2. Jobs: number of hours per week

3. Income from paid employment
minimum wage

4. Income and social benefits
Strange rules: compensation, partial income

3. Cost and benefits of re-employment



Immaterial benefits

1. Health care costs

2. Better health, better quality of life

3. Social participation

4. Other effects at individual level:
- lifestyle: less smoking, less alcohol, more physical activity

5. Other effects at societal level:
- criminality
- common facilities, e.g. neighbourhood centres

3. Cost and benefits of re-employment



Observed effects after one year:
- paid employment from 5% to 30%  (mostly parttime jobs)

Estimated effects after two years:
- paid employment from 5% to 40%  (mostly parttime jobs)

3. Cost and benefits of re-employment

∆ project  versus

no re-integration

∆ project versus

regular re-integration

years years

VIP Amsterdam - 1 year

City (benefits) 4.4 6.2

Health care insurer 2.7 5.2

VIP Amsterdam - 2 year

City (benefits) 3.1 4.3

Health care insurer 1.9 3.7



Need for a tailored

approach

in specific

occupations

and for specific

individuals !

4.  Challenges in the near future?



Labour force participation across 27 OECD countries, 
stratified by employment status: selection process !

Source : OECD 2010

4. Labour force participation and chronic disease



Labour force participation across OECD countries, 
stratified by employment status: selection process !

Source : OECD 2010

4. Labour force participation and chronic disease



Impact of socio-economic and social factors on risk (HR) of 
poor health for disability and unemployment among > 50+

4. Labour force participation and chronic disease



Take home message 4:

* Chronic diseases have substantial consequences for ability to be

engaged in paid employment (also for sickness absence, and for 

productivity loss at work)

* Working conditions modify the consequences of chronic disease 

for labour force participation

* Economic circumstances seems to play a larger

role than legislation for an inclusive labour market



1. Embrace new methodologies

⇒ exit routes of paid employment: competing risks, natural experiments

(propensity score, interrupted time series, fixed effect model)

⇒ life course perspective: cohorts, data linkage, modelling

2. Open data is here to stay

⇒ use available data around the world (cohorts, repeated surveys)

⇒ contribute to open data

3. Topical issues

⇒ determinants of working life expectancy across different groups

⇒ contribution of paid employment to health inequalities

(work as cause or as medicine)

4.  Advice for researchers



Working longer: how ? 
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