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Introduction
Evaluation studies in the field of employment and health
- Effect of interventions and policy measures on employment participation and health

Availability of longitudinal register data

- Data linkage – large diversity of variables 
- No selection bias 
- Large study population

Challenges 
- Interventions are not randomly occurring
- (Un)observed characteristics may differ between individuals who are / are not exposed

Different analytical strategies
- Anticipate on challenges of observational data & strengthen causal inference

Overview of analytical strategies

- Propensity Score Matching

- Fixed effects model

- Within-between model

- Difference-in-Differences analysis

- Instrumental Variable (IV) model 

Propensity Score Matching
- Evaluation of an intervention in a non-randomized setting

- Takes into account differences in characteristics of intervention and control group 
- Matching on the probability to be exposed to the intervention (=propensity score)

Best practice

- Stratified analyses based on propensity score
Disadvantage
- Reduction of sample size – lower power

Alternative strategy
- Include propensity score as independent variable in regression model
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Propensity Score: an example
Aim: To investigate the influence of an interdisciplinary re-employment programme on health and 
(employment)participation among unemployed persons with mental health problems. 
Study population
- Unemployed persons 
- Mental health problems

- Intervention group (n=181)
- Control group (n=253)

Data
- Self-reported data
- ExIT cohort (2011-2014)

Results
- Increase in employment participation in intervention 

and control group (difference not statistically significant)

Propensity Score Matching: pros and cons
Strengths

- Takes into account differences in observed characteristics between groups
- Applicable to a wide range of situations

Limitation

- Propensity Score Matching – reduction of power for statistical analyses

Fixed effects model
Fixed effects models
- Within-individual changes

- Each individual serves as its own control
- Making comparisons within individuals over time

- Evaluation of the influence of events on outcome measures

Challenge
- Persons with an event may differ from those without an event in baseline characteristics

à All time-constant variables are omitted from the analysis

Analytical procedure
- Include only time-varying variables in model
- Subtract the individual mean from each observation 
- Perform regression analysis with deviation scores of all included variables

Fixed effects model: an example
Aims: To investigate associations of improvements/deteriorations in working conditions and health behavior and 

changes in work ability and health 

Study population

- Employed persons (n=14.066)
- Aged 45-64 years 

Data

- Self-reported data
- STREAM cohort (2010-2017)

Results
- Stronger associations for within-individual deteriorations 

in working conditions compared to within-individual improvements
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Fixed effects model: pros and cons
Strength

- Takes into account differences in characteristics between individuals, as long as these 
differences are constant over time

Limitations
- Reverse causality cannot be ruled out 

- Time lag can resolve this problem
- Only time-varying variables contribute to the model 

- Less statistical power

Also called ‘hybrid model’ 

- Within-individual changes (among persons with an event) 
as well as differences between individuals 

Analytical procedure

- Time-varying variables are split in two components
- Time constant component (individual mean of all observations of each individual)
- Time varying component (deviation of each observation from the individual mean)

- Time-constant variables as well as the two components of the time-varying variables are 
included in the regression model

Within-between model

Within-between model: an example
Aims: to investigate changes in health within individuals who entered paid employment, and 
differences in health between persons who entered employment or remained unemployed
Study population

- Unemployed persons
- Mental health problems
Data
- Self-reported data

- Fit4Work cohort
Results
- Improvement in health after entering employment

- Differences in health between (un)employed persons  

Within-between model: pros and cons
Strength

- Not only time-varying, but also time-constant variables are included
- Variation of variables can be split in differences between individuals and changes within 

individuals

Limitation
- Reverse causality cannot be ruled out 
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Difference-in-differences model
Evaluation of an intervention/policy measure that is implemented in one specific region and not in another region

Challenge
- Individuals who are exposed to the intervention or policy measure may differ in baseline characteristics from those who 

are not exposed

Diff- in-diff approach
- Changes in trends over time before- and after exposure to the intervention, compared to those who are not exposed
- Differences in time-constant factors between regions are allowed
Assumption: No differences between regions in time-varying factors (except intervention)

Data requirements
- Observations before- and after implementation
- Observations in region where the intervention was (not) implemented

Diff-in-Diff model: an example
Aim: To evaluate the influence of a job guarantee intervention on employment participation among 
secondary vocational education students

Study population

- Secondary vocational education students living in the City of Rotterdam                                                      
who were (not) eligible for the job guarantee, based on
- Their residential area 
- The study in which they were enrolled
- The year of enrollment in education 

Data
- Statistics Netherlands

- Enrollment in education, type of education, graduation date
- Residential area
- Employment status per month

Study in progress

Diff-in-diff model: pros and cons
Strengths

- Causal effects from observational data
- (Time-constant) differences between groups are taken into account

Limitation

- We assume that there are no differences between regions in other time-varying factors
- No other interventions/policies implemented

Exploit the variation in exposure of persons to the intervention due to an exogenous factor

Example 
Referral of clients by a case manager to job matching is 
influenced by

1. Individual characteristics of the client 
2. Preference of the case manager (= instrument) 

Assumptions
- Clients are randomly assigned to case managers
- Case managers are not involved in the employment services

Instrumental variable (IV) model 
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IV model: an example
Aim To evaluate the effect of ’job matching’ on employment participation and health of welfare recipients 

Study population

Welfare recipients in the city of Rotterdam

Instrument: preference of case manager

Data
Statistics Netherlands

(medication, employment)

Results

Job matching had a positive influence on 

employment participation and health

IV model: pros and cons
Strength

- Causal effects from observational data

Limitations
- An exogenous factor that determines exposure to an intervention is difficult to find

Conclusion
Different methods available to address the challenges of working with observational data.

- Differences between methods in strength of causal inference 
- Applicable in different situations

Important to be aware of the strengths and limitations of each method

- Check (statistically test) the assumptions!

Questions

Which analytical strategy is best to strengthen causal inference in your research with 
observational register data?

What are the consequences of your analytical strategy for the interpretation of the findings?

Under which conditions is it justifiable to talk about causal effects based on research with 
observational register data?
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No

YesIs there an exogenous factor that determines allocation of 
persons to an event or intervention? Instrumental variable (IV) approach

Yes

NoDo you have longitudinal register data covering the period 
before- and after the intervention or event? Propensity Score Matching

No

YesAre you only interested in changes within individuals
who do or do not experience an event?  Fixed effects model

No

YesAre you interested in differences between persons as well as 
changes within persons with(out) an event, 

but not in trends over time?
Within-between model

YesAre you interested differences between groups and 
changes in trends over time within groups 
before- and after an intervention or event?

Difference-in-differences model Merel Schuring
m.schuring@erasmusmc.nl


