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Rationale

- grouping jobs into homogeneous categories called occupational titles (OT)

- OT not defined by exposure, but by process or function and product

- OT have complex mixtures of exposure (example rubber industry)

Who’s idea was it anyway ?
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Reflections of Gamble (1976):

- “occupational titles (OT) are used as surrogate measure of exposure patterns”

- “with increasing insight into hazards, our classification of jobs may begin to look more 

like categories of different exposures”

- “classification of jobs, independent of exposure, provides the essential link between

environmental and medical information”

 the original idea of job groups did not specify particular job-specific exposure !

(exposome avant la lettre !)

Who’s idea was it anyway ?
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Reflections of Hoar (1980):

- “not intended to supplant detailed industry-based exposure studies”

- useful for:

* exploratory studies

* situations where it is not possible to carry out more detailed exposure investigations,

for example community-based studies

Reflections of Pannett (1985):

- “direct estimates from full occupational histories (case-control study) gave steeper

exposure-response curves than matrix for carcinogens, but differences were small overall”

- “direct estimates offer little advantage over those provided at lower cost by a matrix”

- “grading of exposure best carried out by occupational hygienists and epidemiologists

working on collaboration”

Who’s idea was it anyway ?



Reflections of Kromhout (1992):

- “self-reported exposures (e.g. asbestos) showed elevated risk ratios for lung cancer which

were absent for exposures generated by the two JEMs”

- “the use of general JEMs hardly ever gives sufficiently detailed information on occupational

exposures at individual level”

Who’s idea was it anyway ?



Great idea, but …better stop using it ?

Who’s idea was it anyway ?



Developments in job-exposure matrices

A. Development in type of JEM:

1. General population JEM

JEM with job codes, crude information

2. Industry-specific JEM

JEM with more detailed job/task information

3. Population-specific JEM

JEM linked with self-reported job history / specific exposure in particular study

populations



How well do different JEMs perform ?

Four different JEMs:

- DOM-JEM: structured JEM based on measurements, experts

- asbestos JEM: measurements, experts

- FINJEM: measurements, experts

- Population-specific JEM, internal case-by-case assessment as golden standard



Estimated exposure prevalence in each approach:

- DOM-JEM: 30.0%

- asbestos JEM: 32.9%

- FINJEM: 28.3%

- internal case-by-case evaluation: 9.3%

How well do different JEMs perform ?



Offermans et al. JOEM 2014

How well do different JEMs perform ?



Internal versus external JEM

Internal JEM:

- information on distribution of exposure within the study population

- available exposure data can be limited, hence, less precision

External JEM:

- information on distribution of exposure from external population or 

based upon expert judgement

- generalisability to other populations ?



Developments in job-exposure matrices

A. Development in type of JEM

Conclusion:

- some JEMs are much better suited for general population studies, whereas other

JEMs are primarily designed for industry-based populations

- JEMs with very crude, qualititative exposure information (‘the old school’) have 

limited value in current research

- generalisability of JEMs across populations and time is a real concern



Developments in job-exposure matrices

B. Development in estimation of exposure:

1. Expert ratings

JEM with job codes, crude information (e.g. low, medium, high)

2. Workers’ ratings

Workers as experts

3. Linkage of job self-reports with exposure measurements

Job-specific questionnaires, ‘calibrated’ with exposure measurements

4. Linkage of expert ratings with exposure measurements

e.g Susan Peters, Zara Stokholm, Anne Vested



Workers’ ratings in job-exposure matrices



Workers’ ratings in job-exposure matrices

Cohen’s kappa = 0.09

Workers overestimated

their exposure



Linkage self-reports and measurements

3. Linkage of job self-reports with exposure measurements

Job-specific questionnaires, ‘calibrated’ with exposure measurements

Example in study on occupational risk factors for semen quality:

- general questionnaire with job history, then job-specific questionnaire

- 218 subjects delivered urine sample at end of the workday

- 100 out of 218 subjects wore a passive diffusion monitor



Linkage self-reports and measurements

3. Linkage of self-reports with exposure measurements

Job-specific questionnaires, ‘calibrated’ with exposure measurements

Cohen’s kappa = 0.08 with self-reports



Developments in job-exposure matrices

B. Development in estimation of exposure

Conclusion:

- workers are probably not a good source for estimation of level of exposure 

(dust, chemical exposure)…but…still common for physical and psychosocial factors

- enrichment of expert ratings with objective exposure assessment is an interesting

development:

* provide experts with exposure information to calibrate their ratings

* Bayesian approach: expert ratings as priors

( lecture of Susan Peters)



Developments in job-exposure matrices

C. Development in job classification:

1. Job classification within industry classification (old system)

Level of grouping is an important issue

2. Job classification based on education and training (current system)

Better for some exposures, worse for others



Coding systems:

- current classification; education, job, activities, competencies

first digit = 5 classes, 3 digits = job group, 5 digits = job title

- old classification; jobs within specific industries

2 digits = branch of industry, 4 digits = job title

Problems:

* current classification: very useful for education-related exposures (e.g. psychosocial 

factors), but job titles with completely different exposure profiles into similar codes

* old classification: not useful for modern jobs (e.g ICT is completely lacking) or jobs 

with strong development (eg order picker in warehouse)

* do not underestimate inter-observer agreement !

Job classification in job-exposure matrices



Study population (n > 3000) with 37 OJT (each at least 30 subjects) - new system

Mechanical load prevalence explained variance by 5 digits OJT

sitting 50% 38%

standing 23% 28%

walking 18% 18%

mmh > 5 kg 14% 12%

mmh > 25 kg 2.1% 7.8%

driving  > 4 hrs 1.4% 2.9%

Job classification in job-exposure matrices



Study population with 17 occupational job groups, comparable OJT (n=37) collated 

(structure in taxonomy, 5 digits OJT into 3 digit OTG)

Physical load explained variance

by OJT by OTG

sitting 38% 27%

standing 28% 14%

walking 18% 11%

mmh > 5 kg 12% 8.1%

mmh > 25 kg 7.8% 7.0%

driving  > 4 hrs 2.9% 1.3%

Job classification in job-exposure matrices



Development of formal job description systems (O*NET online)

International expert based

system, enriched with survey 

information from US population

surveys

Dale et al OEM 2018;75:501-6

Huntley et al AJIM 2017;60:518-28

Grzywacz et al JOEM 2016;58:535-

41

Job classification in job-exposure matrices



C. Development in job classification:

Conclusion:

- JEM performance partly determined by between-worker (=within-group) and 

between-job variance, post hoc evaluation needed to determine optimum 

grouping strategy

( lecture of Esben Budtz-Jørgensen)

- how specific should the Occupational Job Title be ?

5 digit level requires more information for appropriate classification

- standardized job descriptions may guide exposure assessment

Developments in job-exposure matrices



Why do we still use job-exposure matrices ?



1. Because we can !
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1. Because we can !

Why do we still use job-exposure matrices ?

Correlation coefficient

= 0.94



2. Because it adds information !

Heederik et al. Am J Epidemiol 2000;151:982-90

Why do we still use job-exposure matrices ?



3. Because there is no alternative !

Why do we still use job-exposure matrices ?



Some (classical) considerations

Usefulness of a job-exposure matrix:

- sufficient detail of exposure characterisation:

* too crude will no longer do

* linkage of exposure assessment with other information is the future

- carefully consider JEM performance relative to exposure prevalence:

* low prevalence, specificity is more important

* high prevalence, sensitivity becomes more important

- different JEMs for different study populations (community, industry etc)
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