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Summary

Background Occupational contact urticaria (OCU) is an occupational contact der-
matitis that can cause serious health consequences and disability at work.

Objectives To describe OCU and its temporal trends by the main causal agents and
activity sectors in a nationwide scheme in France.

Methods Using data from the French National Network for Occupational Disease
Vigilance and Prevention (RNV3P), we described OCU reported during the per-
iod 2001-10 and analysed the temporal trends of OCU and OCU attributed to
the most frequent agents over the study period. Trends analyses were supported
by reporting odds ratios using a logistic regression model with reference to
2001, or with time as a continuous variable.

Results During the study period, 251 cases of OCU were reported in RNV3P, half
of which were due to natural rubber latex, in particular in the health and social
work activity sector (HSW). The number of these cases declined significantly
over the study period (19% per year), and particularly after 2006. Conversely,
the other causes of OCU did not decrease.

Conclusions Using surveillance data from a French national network, this study has
found that there was a significant decline in OCU due to natural rubber latex,
particularly in the HSW, when powdered latex gloves were banned from French
hospitals. Our results show the effectiveness of this preventive measure, and sug-
gest that this practice should be extended to other sectors.

What’s already known about this topic?

e Contact urticaria is known to be a frequent cause of occupational dermatosis, but
statistics on occupational contact urticaria (OCU) are scarce.

What does this study add?

e For the first time, temporal trends in OCU were studied over a 10-year period
using data from the French RNV3P network.

e The results show the effectiveness of latex exposure prevention measures for
healthcare workers and the need for these measures to be extended to other sectors
to reduce OCU in the workplace.



Occupational skin diseases (OSDs) are the second most
common occupational health problem in Europe, after muscu-
loskeletal disorders.' They represent 10-40% of all recognized
occupational illnesses and are one of the most important
emerging risks related to exposure to chemical, physical and
biological risk factors.'”> Occupational contact dermatitis
(OCD) is the most frequently reported work-related skin dis-
ease in many countries. While less frequent than OCD, occu-
pational contact urticaria (OCU) accounts for 1-8% of
reported cases of occupational skin diseases.’

OCU can be defined as a type of urticaria for which the
causal agents or exposure can be found partly or wholly in
the work environment.” It comprises physical urticaria, which
can be made worse by occupational activities, and contact
urticaria due to causative agents, proteins or chemicals, with
an immunological or nonimmunological mechanism.* Because
symptoms can be severe in certain circumstances, the problem
of OCU needs to be addressed. However, while the causes of
immunological contact urticaria are known,”™” only some of
these causes have been identified as being related to workplace
exposure.” Most publications on OCU are case reports or short
series, and there have been only a few epidemiological stud-
jog £813
Data concerning OSD in French workers are very limited.'*
In France the only national statistics available come from Pub-
lic Insurance Compensation. Even then, only OCU caused by
latex proteins is compensated for and recorded. Furthermore,
these data have certain biases: they do not take into account
nonsalaried workers, and compensation criteria are based
more on administrative criteria than on clinical diagnosis.

The most comprehensive information on OSD and OCU in
France is issued from the French Occupational and Environ-
mental Disease Consultation Centres, situated at 32 university
hospitals: these make up the French National Network for
Occupational Disease Vigilance and Prevention (RNV3P,
Réseau National de Vigilance et de Prévention des Pathologies
Professionnelles). It was set up in 2000 and continuously
monitors occupational diseases, including skin allergies.'*"*
Patients with suspected work-related diseases are referred to
these centres, mainly by occupational physicians, general prac-
titioners or specialists, such as dermatologists, in order either
to obtain expert advice on the link between exposure and dis-
ease, or to obtain technical support. RNV3P is an occupational
health surveillance scheme at the national level.'® In this con-
text, the aim of this study based on RNV3P was to describe
general features and to study temporal trends in notified OCU
by activity sectors and main causal agents in France over the
period 2001-10.

Material and methods

Data collection and study database

Data collection from RNV3P has been described previously.'*
The experienced occupational physicians based in the 32
centres systematically complete standardized forms for each

new referred patient and report all new cases of occupational
diseases. Only the final diagnosis was used for data collec-

. 14,15
tion.

Data included diagnosed diseases (among them OSD
and OCU), exposures and occupations and/or activity sectors.
All data are coded using the standardized International Classifi-
cation of Diseases 10th revision (ICD-10).'* The medical
experts rated imputability, which is the evidence of association
between the occupational exposure and the disease on a four-
level scale including null, possible, probable and certain. The
quality of data was optimized using computerized tools for
coding and monitoring data consistency, regular quality train-
ing and centralized quality controls.'*"*

The study database consisted of 69 779 work-related dis-
ease events recorded in the RNV3P between 2001 and 2010,
with completed data on occupational exposure (substances
and occupation) and the potential association between occupa-
tional exposure and disease.'* The present analysis deals with
7146 cases of OSD (neoplasia excepted) considered as being
probably or certainly associated with exposure (ICD-10 codes
L00-199) (Fig. 1).

The RNV3P network received approval for this study from
the national board enforcing data protection legislation.

Case definition

Diagnosis of OCU was based on clinical investigation, mainly
skin prick tests with commercially available suspected stan-
dardized allergens, or prick by prick (with fresh materials such
as food). For a few allergens on determination of specific IgE,
including latex and its recombinant allergens (Hev bl, Hev
b3, Hev b5 and Hev b6-02), diagnosis was made by several
different commercial methods, including radioallergosorbent
tests and, currently, enzyme-linked immunosorbent assay (Im-
munoCAP 100; Phadia AB, Uppsala, Sweden).4 Patients were
assessed by experienced occupational medical experts, mostly
dermatologists or allergists. The physicians took skin-test
results and their occupational relevance into consideration
when determining the causal relationship by providing a semi-
quantitative scale of work relatedness.

Cases were defined as all new OCU (ICD-10 codes L50 and
L50-0-L50-9) notified from 2001 to 2010 that were consid-
ered to be probably or certainly associated with occupational
exposure by the medical expert of each centre.

Data analysis

Descriptive analyses were performed on occupations, industrial
activities and agents related to the OCU cases reported in
RNV3P during the study period. Trend analyses were carried
out when the numbers of cases were adequate (n > 50) and

. 14,16,17
were based on previously used methods.

Analysed data
consisted of the number of new notified cases in the national
database for a given year. The odds (called reporting odds) of
OCU or OCU related to specific occupational exposure
(namely a causal agent, an industrial sector or both) for a

given year were defined by the ratio between the number of
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Fig 1. Flow chart of the study population:
occupational skin diseases recorded in the
French National Network for Occupational
Disease Vigilance and Prevention, 2001-10.
“Environmental diseases without any opinions
on association with exposure on clinical file.
Occupational skin diseases probably or

certainly work related.

OCU cases or OCU cases associated with this exposure and the
number of all other cases of OSD in this year. The reporting
odds ratio (ROR)'® for each year was calculated with refer-
ence to the year 2001 using a logistic regression model that
controlled for age and sex; the dependent variable was OCU
cases vs. other dermatitis, or OCU related to a specific expo-
sure vs. other cases of dermatitis. The main predictor — calen-
dar time — was treated here as a categorical variable, with
each category parameter leading to an estimate of the corre-
sponding year’'s ROR. Temporal trends were tested by the
nonparametric Kendall rank correlation test between years,
and the ROR was calculated for each year.

An alternative method considering calendar time as a con-
tinuous variable with a scale of years in the logistic model
was also used. It led to an estimate of the annual change in
ROR, the underlying hypothesis being that the trend would
be a regular increase (or a regular decrease) in the ROR by a
constant multiplicative factor.

Statistical analyses were performed wusing R software
(https://www.r-project.org/).  Statistical
defined as P < 0-05.

significance  was

Results

Sociodemographic data

During the study period 2001-10, 251 cases of OCU were
recorded in the RNV3P network, with a clear predominance
of women (176, 70-1%). The link between disease and expo-
sure was considered as certain in 163 cases (64:9%). The
mean age was 36-3 & 10-6 years, with women significantly
younger than men (P = 0-005) (Fig. 2).

The most frequently reported industrial activities were
health and social work activities (HSW), including 94 cases of
OCU (41%), which were almost exclusively among women
(85 cases). The second most frequently reported activity was
manufacturing (41 cases, 18%), with a predominance of
men (28 cases) (Table 1). The most frequently involved

69 779
Work-related diseases

7146
Occupational skin diseasesP

occupations were personal and protective service work
(mainly personal care workers and to a lesser extent hair-
dressers), life science and health associate professionals
(mainly nursing and midwifery professionals) and sales and
services occupations, which were represented largely by help-

ers and cleaners (Table 1).

Causal agents

Physical factors were involved in 21 cases, including pressure
(n=9), cold (n = 3) and vibration (n = 1). Vegetal proteins
were the most common cause of OCU (n = 143, 62%, physi-
cal OCU excepted) (Fig. 3). Among them, natural rubber latex
(NRL) was predominant (n = 124), followed by plants, grains
and vegetables (n = 15), wood (n = 3) and enzyme (n = 1).
Animal proteins cases (n = 8, 3-5%) were attributed to fish
and seafood, meat, and insects. Hair bleaching products repre-
sented the most frequent nonprotein substance related to OCU
(n=09).

Among cases due to NRL, HSW was by far the most com-
monly involved activity sector (65%), followed by real estate,
renting and business activities (9-7%). However, there were
no predominant occupations. Conversely, non-NRL cases came

from a wide variety of activity sectors (Fig. 4).

Temporal trends

During the 2001-10 study period, the overall number of cases
of OSD decreased significantly relative to all other occupational
diseases in the RNV3P network, by an average of 6% per year
(P < 0-001, data not shown). Among OSD (Table 2), cases of
OCU decreased significantly relative to all other cases of der-
matitis (by an average of 9% per year, P < 0-001). However,
the trend results differed according to causal agents and sec-
tors. We observed a significant decrease in reported cases of
OCU related to NRL in the whole workforce (by an average
of 15% per year, P < 0-001), and the downward trend was
significantly greater for cases restricted to NRL in the HSW
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sector (by an average of 19% per year, P < 0-001). With ref-
erence to 2001, the odds of OCU due to NRL became signifi-
cantly lower in the second part of the period (Fig. 5).
Conversely, causes other than NRL did not show any signifi-
cant trend.

Discussion

For the first time, we describe trends in cases of OCU for the
main involved agents and industrial activities in a national
occupational disease surveillance scheme. The present study
covers a 10-year period. Half of the cases were due to NRL,
in particular in the HSW sector, and the number of new cases
decreased significantly over the 2001—10 study period. During
this period other causes of OCU did not decrease. Before dis-
cussing these results, strengths and limitations of our data
need to be addressed.

Firstly, under-reporting is a known bias in population-based
registry studies, and under-reporting of true cases of OCU
cannot be excluded in our reporting network. However, hos-
pital-based occupational disease centres serve as a reference
for physicians and specialists for the diagnosis of OCD includ-
ing OCU, and we can suppose that capture of cases of OSD
and OCU in these centres is far higher than the capture of
work-related diseases as a whole.'*

The main strength of our study is thus based on the
occupational and medical expertise. Standardized diagnostic
procedures for determining OCU are performed by trained
occupational medical experts, who have the expertise to
look for and highlight specific work-related allergens.'*
Diagnosis is based on the patient’s full medical history and
assessment of exposure risks in the workplace, in combina-
tion with testing results in accordance with guidelines.'®"*
The causal relationship between disease and agent was
coded, which allows identification of contact urticaria that

is probably or certainly work related. One strength of our

Network for Occupational Disease Vigilance
and Prevention, 2001-10, by age group and
sex (n = 251).

study is that the RNV3P data are taken from multiple cen-
tres spread throughout France, thus reducing the potential
bias that could result from region-specific industries. Fur-
thermore, this network probably provides the only reliable
statistics on OCU at a national level.

One limiting factor in our study is that it is based not
on the entire French occupational population, but on a
specific subpopulation captured by the centres.'*'® In order
to address this bias, we used the subgroup of all OSDs
reported in our network as the reference population, with
these data being supplied by the physicians who made the
same clinical investigations for the diagnosis of contact der-
matitis and urticaria. The study design allows measurement
of the disproportionality of the occurrence of a specific
OCU (case) relative to all other occurrences of all other
OSDs in the network (not cases), thus enabling oversignals
in the reporting database to be detected over a period of
1 year.'® These data can thus provide valid information on
time trends in subgroups without direct reference to the
whole population.”!

Regarding temporal trends during the 2001-10 period,
changes in disease recognition or in the strength of relation-
ship between OCU and allergens could introduce a bias and
compromise the consistency of diagnosis over time, an impor-

A . e 14,17,22
tant criterion for valid estimation.

However, no signifi-
cant change in the diagnostic method has occurred during the
study decade and we feel confident that there was no risk of
bias due to under-reporting over the years due to reporter
fatigue.'®!” Indeed, inclusions in RNV3P were not based on
voluntary reporting, and all diseases were systematically and
mandatorily reported on the basis of financial contracts.'*'*
In addition, during the same period the total number of
reported diseases in the network increased significantly.

Lastly, most of the national schemes have studied OSD
without making any distinction between OCU and other OSDs

(such as OCD), and information on the actual cause is not



Table 1 Industrial sectors and occupations of patients with occupational contact urticaria reported in the French National Network for

Occupational Disease Vigilance and Prevention by sex, 2001-10 (n = 251)

Men Women Total
Activity sectors™”
A. Agriculture, hunting and forestry 3 (4) 4 (2-6) 7 (3'1)
B. Fishing, aquiculture 0 0 0
C. Mining and quarrying 1(1) 0 1 (0-4)
D. Manufacturing 28 (39) 13 (8-3) 41 (18-1)
E. Electricity, gas and water supply 0 0 0
F. Construction 7 (10) 1 (0-6) 8 (3-5)
G. Wholesale and retail trade; repair of motor vehicles, motorcycles 6 (8) 10 (6-4) 16 (7)
and personal and household goods
H. Hotels and restaurants 2(3) 5(3-2) 7 (31)
L. Transport, storage and communication 0 2 (1-3) 2 (0-9)
J. Financial activities 0 0 0
K. Real estate, renting and business activities 7 (10) 7 (45) 14 (6-2)
L. Public administration and defence; compulsory social activities 4 (6) 11 (7-1) 15 (6-6)
M. Education 1 (1) 6 (3-8) 7 (31)
N. Health and social work activities 9 (13) 85 (54-5) 94 (41-4)
O. Community, social and personal service activities 2(3) 12 (7:7) 14 (6-2)
P. Private households employing staff and undifferentiated 0 0 0
production activities of households for own use
Q. Extraterritorial organizations and bodies 1 (1) 0 1 (0-4)
Total 71 (100) 156 (100) 227 (100)
Occupemonsb
13 General managers 0 1 (0-6) 1 (0-4)
21 Physical, mathematical and engineering science professionals 1 (1) 0 1 (0-4)
22 Life science and health professionals 2 (3) 12 (6-8) 14 (5-6)
23 Teaching professionals 1 (1) 0 1 (0-4)
31 Physical and engineering science associate professionals 34) 3 (1-7) 6 (2:4)
32 Life science and health associate professionals 3(4) 47 (267) 50 (19-9)
33 Teaching associate professionals 1 (1) 0 1 (0-4)
34 Other associate professionals 0 2 (1-1) 2 (0-8)
41 Office clerks 2(3) 1 (0-6) 3(12)
42 Customer services clerks 0 1 (0-6) 1 (0-4)
51 Personal and protective services workers 9 (12) 57 (32-4) 66 (26-3)
52 Models, salespersons and demonstrators 3 (4) 7 (4-0) 10 (4-0)
61 Market-oriented skilled agricultural and fishery workers 3 4) 6 (3-4) 9 (3-6)
71 Extraction and building trades workers 15 (20) 0 15 (6-0)
72 Metal, machinery and related trades workers 6 (8) 1 (0-6) 7 (2-8)
73 Precision, handicraft, printing and related trades workers 1(1) 3 (1:7) 4 (1-6)
74 Other craft and related trades workers 7 (9) 3 (1:7) 10 (4-0)
81 Stationary-plant and related operators 3 (4) 1 (0-6) 4 (1-6)
82 Machine operators and assemblers 11 (15) 5 (2:8) 16 (6-4)
83 Drivers and mobile-plant operators 2 (3) 0 2 (0-8)
91 Sales and services elementary occupations 2 (3) 21 (11-9) 23 (9-2)
92 Agricultural, fishery and related labourers 0 1 (0-6) 1 (0-4)
93 Labourers in mining, construction, manufacturing and transport 0 4(2:3) 4 (1-6)
Total 75 (100) 176 (100) 251 (100)

Values are n (%). *Missing data, n = 24. P < 0-001 for comparison of activity sectors per sex, or occupations per sex, using a ¥ -test.

often reported.”® Even when it is reported, the link with occu-
pational exposure is most often unknown or unclear. The
strength of our surveillance scheme is the availability of data
on the sources of exposure, occupations, and activity sectors
that are actually involved.

This study describes the OCU case features, including time
trends, in an occupational disease surveillance network for a

disease that has been poorly documented in the literature.® '3

Comparisons with data in other countries are very difficult:
national occupational skin registries are scarce, and, as men-
tioned above, they mostly combine all subtypes of OSD and
provide in the best cases an estimate of the incidence of occu-
pational dermatosis.'? Apart from OCU due to NRL, studies
based on time series are very rare.
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Occupational Disease Vigilance and
Prevention, 2001-10, by industry sector

(n = 114, missing data, n = 13).

In our data, contact urticaria most frequently affected
young women. Similar patterns have been shown in the
UK,'"" and more recently in a retrospective study in
Australia.'?

In the RNV3P, the predominant sector involved in OCU
was HSW, consisting mostly of healthcare workers, with a
large proportion of women as previously described in the
UK and Australia.'® Conversely, according to statistics
from Finland, the highest numbers of cases of OCU concerned
farmers and domestic animal attendants.’

In our study, at-risk occupations other than HSW were hair-
dressers, cleaners or machine operators. This differed slightly
from other studies, with the differences being dependent on
the socioeconomic fabric of the country.”® The workers most
commonly reported as being at risk of OCU in these studies
include, in addition to HSW occupations, bakers, farmers and
those in food preparation occupations, as well as veterinarians
and domestic animal attendants, and hairdressers.>>"2°
NRL was the predominant cause of OCU reported in the

RNV3P network, followed by other vegetal proteins and by hair



Table 2 Annual distribution and trends of occupational contact urticaria (OCU) reported in the French National Network for Occupational Disease

Vigilance and Prevention by selected causal agents and/or activity sectors,® 2001-10

Other than health

OCU group All cases Natural rubber latex (NRL) Health and social work: NRL ~ and social work: NRL ~ Other than NRL

Total 251 124 74 50 127

2001 29 19 17 2 10

2002 34 17 11 6 17

2003 37 15 10 5 22

2004 32 19 9 10 13

2005 29 20 9 11 9

2006 21 11 4 7 10

2007 15 8 6 2 7

2008 28 7 4 3 21

2009 18 6 3 3 12

2010 8 2 1 1 6

Kendall tau on annual RORs”
Kendall tau® —0-60 —0-76 —0-89 —0-20 —0-20
P-value 0-016 0-002 < 0-001 0-42 0-42

ROR (years)™
ROR 0-91 0-85 0-81 0-92 0-98
CI 0-87-0-96 0-80-0-91 0-74-0-88 0-83-1-01 0-92-1-04
P-value < 0-001 < 0-001 < 0-001 0-098 0-54

ROR, reporting odds ratio; CI, confidence interval. *Relative to all other occupational skin diseases (neoplasia excepted). Annual RORs were

defined as the ratio between the number of cases of OCU in each group and the number of all other occupational skin diseases for a given

year, with reference to 2001 using a logistic regression model (controlled for age and sex). “Nonparametric Kendall rank correlation tau

between years and the annual RORs. “Annual change in ROR for a year (x) vs. year (x — 1).

bleaching products. Allergy to NRL is actually a sensitization to
Hevea brasiliensis proteins, and NRL is known to be the most com-

5.6,25
mon cause of OCU.

Vegetal or animal proteins are the
most commonly reported causes of oCU,? with a less fre-
quently reported cause being chemicals that involve an
immunological or nonimmunological mechanism.>* Causal
agents other than NRL reported in the literature are cow dander,
food and animal products, and flours and grains.®®*''™"3
However, it is surprising that animal proteins are involved in

only a few cases in our network, one of the hypotheses being

that OCU due to animal proteins was classified as protein con-
tact dermatitis (PCD), for which the most frequent clinical pre-
sentation is a chronic or recurrent eczema, sometimes
associated with exacerbation of urticarial reaction immediately
after contact with the causal protein.® All of these factors
could explain a probable misclassification of animal protein
OCU as PCD to animal proteins, particularly for people handling
foods.®

Our data reveal that ammonium persulfates and other per-

sulfates were probably the hair bleaching urticant causing

-
o
]
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0-54
Fig 5. Annual reporting odds ratios for
occupational contact urticaria due to natural
rubber latex in the health and social work
sector reported in the French National
Network for Occupational Disease Vigilance 0-0

and Prevention, 2001-10 (n = 124), with
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2001
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OCU in hairdressers.**® They were the third most common
cause of OCU in the Australia study."

Physical exposure is associated with cases referred to as physi-
cal contact urticaria, which is considered a subgroup of contact

)
urticaria. ®

In these cases the origin is not purely occupational,
and exacerbations can be triggered by direct contact with the
physical agent during workplace activities. This can result in
deep oedema or shock, for example after exposure to a cold
environment. Although it is conventionally classified separately,
this specific syndrome is an important issue, particularly because
of occupational consequences and the risk of professional
exclusion.*® In our network, the wearing of gloves, materials
handling and repeated contacts in some cases caused delayed-
pressure urticaria in the workplace. Such clinical settings have
been rarely described in the literature.

Over the course of the study period, the sector most com-
monly involved in OCU related to NRL was the HSW sector.
In other studies, sensitization and clinical allergy to NRL have
also been reported more frequently in the HSW sector, the
most common clinical manifestation being contact urti-

caria.6‘25‘27‘28

NRL is known to have been a serious occupa-
tional health hazard for healthcare workers during the 1990s
and 2000s,”

latex gloves highly powdered with protein.*® Indeed, use of

especially for those with a high exposure to

NRL medical gloves in France increased 10-fold in the years
1980-90 following the emergence of the HIV infection epi-
demic.®! At that time, prevalence studies showed that 2—17%
of exposed healthcare workers were sensitized to NRL, while
the rate was < 1% in the general population,’->%-2%27-283273%
Regarding time-trend analysis, during the 2001-2010 study
period we observed a significant decrease in the overall num-
ber of cases of OCU reported in the RNV3P network, with an
annual decline of 9%. Cases due to NRL among HSW
decreased significantly at a rate of 19% per year, and since
2006 the difference from 2001 has been statistically signifi-
cant. This decrease occurred concomitantly with the French
recommendations since approximately 2004 to use low-pro-
tein, nonpowdered latex gloves and latex-free gloves as pre-
ventive measures in hospitals. Indeed, in 2004 the French
National Agency for Medicine and Health Products Safety car-
ried out a market survey on latex medical gloves, and in 2005
it confirmed the interest in powder-free gloves in the manage-
ment of latex allergy risk in hospitals, in parallel with
restricted use of latex gloves if alternatives existed.>!3* Indeed,
the introduction of powder-free gloves began with experi-
ments in some French hospitals and was extended to most
hospitals after 2004—05. Recommendations to reduce exposure
to latex gloves in the workplace have been made by
many countries (the U.S.A. and several European countries
among them), which has resulted in a decrease in latex
34,36-38

allergy. However, Bousquet et al. have pointed out a
lack of appropriate studies to assess the effect of these poli-
cies.”” The decline of NRL-induced OCU observed in our data
in the HSW sector in France, particularly during the second
part of the last decade following the hospital-wide interven-

tions, suggests the effectiveness of such preventive actions.

Conversely, in sectors other than HSW, NRL-induced cases
of OCU have remained relatively stable according to data from
the RNV3P network, suggesting a need to extend public health
policy to reduce exposure to NRL from latex gloves in these
other sectors. Latex gloves should not be used in the work-
place when they are not necessary (as in the agri-food, hair-
dressing and cleaning sectors).

Lastly, no trend was apparent for non-NRL cases of OCU
over the 2001-10 study period. It is important that future
occupational health policies take wurticant exposure into
account, in order to reduce exposure in the different sectors
shown in our analysis that could be at risk, such as manu-
facturing, social and personal service activities, and the auto-
mobile industry. Further research is needed to identify
sensitizers and their sources of generation in the workplace
(in particular proteins in the agri-food and research sectors),
and to limit exposure by substitution, reduction of exposure,
containment (e.g. use of robotics), the use of protective
equipment and ventilation. It is also necessary to provide
information and training for workers about allergens and
safety, and to refer workers with OCU to physicians
who have expertise to make the appropriate workplace
adjustments.

In conclusion, we have used data taken from the RNV3P
over a 10-year period to study, for the first time, the causes
of OCU in the workplace by activity sector and time frame.
The significant decrease in OCU related to NRL in the HSW
sector following preventive measures enforced in the middle
2000s in French hospitals would appear to endorse the effi-
cacy of such measures. As OCU related to other agents has
been shown to be stable, we suggest that other occupational
groups and sectors could also benefit from preventive

measures.
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