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Abstract: Background. We aimed to assess the validity of the Mat-O-Covid Job Exposure Matrix
(JEM) on SARS-CoV2 using compensation data from the French National Health Insurance com-
pensation system for occupational-related COVID-19. Methods. Deidentified compensation data for
occupational COVID-19 in France were obtained between August 2020 and August 2021. The ac-
ceptance was considered as the reference. Mat-O-Covid is an expert based French JEM on workplace
exposure to SARS-CoV2. Bivariate and multivariate models were used to study the association be-
tween the exposure assessed by Mat-O-Covid and the reference, as well as the Area Under Curves
(AUC), sensitivity, specificity, predictive values, and likelihood ratios. Results. In the 1140 cases
included, there was a close association between the Mat-O-Covid index and the reference (p<0.0001).
The overall predictivity was good, with an AUC of 0.78 and an optimal threshold at 13 per thousand.
Using Youden'’s J statistic resulted in 0.67 sensitivity and 0.87 specificity. Both positive and negative
likelihood ratios were significant: respectively 4.9 [2.4-6.4] and 0.4 [0.3-0.4]. Discussion. It was pos-
sible to assess Mat-O-Covid’s validity using data from the national compensation system for occu-
pational COVID-19. Though further studies are needed, Mat-O-Covid exposure assessment appears
to be accurate enough to be used in research.
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1. Introduction

In the context of the Covid-19 pandemic, work seemed to be an important source of
exposure, if not the main source of contamination.[1-3] To be able to study work-related
SARS-CoV-2, we developed a job exposure matrix (JEM) on SARS-CoV-2: Mat-O-
Covid.[4,5] After initially validating reliability among experts and correlation with simi-
lar, but not identical, data such as O*Net and CONSTANCES,[6] we needed to assess its
accuracy against a SARS-CoV-2 workplace exposure assessment.

In France, the health insurance system for work-related disorders and injuries has
established a national committee for occupational COVID-19 compensation. In these anal-
yses, we aimed to compare the results of the JEM exposure assessment with the conclu-
sions of the first cases of the French COVID committee used as a gold standard.

2. Materials and Methods
2.1. French compensation system

The French compensation structure for recognizing the occupational nature of a dis-
ease is based on two systems:[7]

A list system (‘Tables” in French): If the disease is listed as an occupational disease
and if the “related conditions” (i.e., diagnosis criteria, time suffering from the condition -
delay in diagnosis, sometimes the duration of exposure and type of exposure) are met, the
disease is presumed to be occupational and the disease is compensated. A new “Table”
was created in 2020 which compensated severe COVID-19 cases for salaried workers in
the health and social services sectors. This list system can explain why there is a high
recognition rate for COVID-19.

A complementary system: If the conditions are not met or if the disease does not
appear in the list, compensation may be granted if (1) the victim has a predictable perma-
nent disability rate over 25%; and (2) a committee determines that the disease is directly
related to workplace exposure. A national committee was established to study compensa-
tion cases of severe COVID-19 for salaried workers in other sectors.

2.2. Study

Blind (deidentified) compensation data for occupational COVID-19 in France were
obtained between August 2020 and August 2021. The job title was coded using the 2008
International Standard Classification of Occupations (ISCO).

The main outcome was the compensation results of the national committee, i.e., ac-
ceptance or rejection. Only rejected cases for lack of exposure were included. Rejections
for medical discrepancies, time from end of exposure or medical diagnosis issues were
excluded, as well as cases with missing data for job titles.

The Mat-O-Covid JEM used the ‘Profession et Catégories Socioprofessionnelles PCS
2003’ (French Classification of Occupations) with a metadata crosswalk that transcoded it
through ISCO 2008. Mat-O-Covid is an expert-based JEM: a group of four experts in dif-
ferent occupational fields independently coded occupational exposure to SARS-CoV-2
from 0 to 1.[5] Similarly, three other experts coded prevention methods, allowing obtain-
ing a index associated to probability of exposure to SARS-CoV-2 “Mat-O-Covid Index”.[6]

The usual statistics were calculated using bivariate analyses (Student T-test, Chi?)
and multivariate logistic models adjusted for age and sex. Using the compensation results
as reference, the sensitivity, specificity, predictive values, likelihood ratio and Area Under
Curve (AUC) of the Receiver Operative Characteristic curve were determined. The opti-
mal threshold was calculated using Youden’s | statistic. A P-value lower than 0.05 was
considered significant and the 95% confidence interval was calculated. The study was in-
cluded in the Mat-O-Covid project which was approved by the Ethics Committee of An-
gers Teaching University Hospital (2021-009), Statistical Analysis System v9.4 (SAS Insti-
tute Inc., Cary, NC, USA), and Stata V17.0 SE (StataCorp, Texas 77845, USA).
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3. Results

In the first year of France’s COVID-19 compensation system for salaried employees,
1140 cases were included with a 95.5% acceptance rate (n=1089). The mean age was 55.0
years old (+/- 10.0 years, median 57 years old, range 23-84 years old), and 40% were
women (n=456). The Mat-O-Covid Index was 15.0 per thousand (+/- 10.0, median 18, range
0-35per thousand).

There was a close association between the results of the Mat-O-Covid JEM and the
Committee’s decision, with a mean Mat-O-Covid index of 15.5 per thousand with an ac-
ceptance, versus 4.9 per thousand for a refusal (p<0.0001). After adjusting age and sex, the
Mat-O-Covid index odds ratio was 1.12 [1.08-1.17] (p<0.0001).

The overall predictivity was good with an Area Under Curve of 0.78 (Figure 1). The
optimal threshold was 13 per thousand using Youden's J statistic, with a sensitivity of
0.67, a specificity of 0.87, a low negative predictive value (0.11) and a high positive pre-
dictive value (0.99). Both positive and negative likelihood ratios were significant: respec-
tively 4.9 [2.4-6.4] and 0.4 [0.3-0.4]. The association using 13 per thousand (n=735, 64.5%)
was still significant: the Mat-O-Covid odds ratio was 11.5 [5.1-26.0] (p<0.0001).
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Figure 1. Receiver Operative Characteristic Curve. Mat-O-covid data was compared to the Health Insurance decision on
compensation. The Youden’s | statistic illustrated the cutpoint.

4. Discussion

This study further completed the Mat-O-Covid JEM validation by assessing it against
field data. A strong association and fair predictivity against compensation insurance re-
sults was found.

It was possible to find a strong association between the Mat-O-Covid JEM and the
results of the Committee, and the association is fair. Indeed, the determined threshold (13
per thousand) appears very frequently in the sample, since almost two-thirds of subjects
reach it. This is not the only case of a high rate of acceptance in France and there was
similar results for musculoskeletal disorders (over 90% of acceptance).[8] This high ac-
ceptance rate has a direct effect on predictive values, but should not influence sensitiv-
ity/specificity and likelihood ratios that are robust against variation of prevalence in the


https://doi.org/10.20944/preprints202202.0197.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 February 2022 d0i:10.20944/preprints202202.0197.v1

4 of 5

sample. The low negative predictive value of 361 false negatives is an important limitation
when using the Mat-O-Covid JEM on an individual level. Although Mat-O-Covid is a tool
for researchers, that might also be used for public health purposes, it is not recommended
for individual use.[6,9]

Assessing work-exposure to SARS-CoV2 has become important for research.[10,11]
Different study approaches have been developed in other countries based on question-
naire surveys.[12] These surveys are considered more precise in distinguishing task-level
differences in exposure among similar job categories, compared to a JEM.[13] However,
most large studies don’t have specific questions on work, and the JEM would be more
accurate when considering asymptomatic cases and estimation of COVID-19, with a lower
misclassification bias similar to a chemical JEM.[14] An English working Group devel-
oped a control banding matrix to help employers assess the risks of COVID-19 infection
during the pandemic, [15] and researchers from Denmark, Netherlands and United King-
dom also developed a JEM defining relevant exposure and workplace characteristics re-
lated to exposure to the SARS-CoV2.[16] Differences in country and design would be in-
teresting to compare in future studies.

Some limitations of the JEM approach exist. Only severe cases of COVID-19 can be
potentially compensated by the list and complementary system. Public servants and self-
employed individuals are not included in the compensation system. However, less severe
cases are similar in public servants and self-employed when it comes to COVID-19 expo-
sure. Second, it is the first validation of workplace exposure while concurrently develop-
ing the JEM. Though, this matrix has been found to correlate with previous studies, in-
cluding O*Net (US JEM previously created), external validity is lacking, and further stud-
ies are needed with different data that factor time, considering circulating virus and vari-
ants. Third, the gold standard was expert judgments and not based on direct measures of
exposure data. However, members of the Committee were independent, i.e., not involved
in the rating of Mat-O-Covid and blinded to the results of Mat-O-Covid. It allowed us to
better assess workplace exposure to COVID-19, in more detail thatn could have been done
with direct measures of exposure/contamination data.

5. Conclusions

In conclusion, Mat-O-Covid appears to be an accurate assessment of occupational
exposure to SARS-CoV-2 that causes COVID-19. Further studies are needed in other work
and country settings and that incorporate direct measures of exposure (real world data).
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