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ABSTRACT

Objective Knowledge on the time-course (trends) of
work-related asthma (WRA) remains sparse. The aim of
this study was to describe WRA trends in terms of
industrial activities and the main causal agents in France
over the period 2001—2009.

Method Data were collected from the French national
network of occupational health surveillance and
prevention (Réseau National de Vigilance et de
Prévention des Pathologies Professionnelles (RNV3P)).
Several statistical models (non-parametric test, zero-
inflated negative binomial, logistic regression and time-
series models) were used and compared with assess
trends.

Results Over the study period, 2914 WRA cases were
included in the network. A significant decrease was
observed overall and for some agents such as
isocyanates (p=0.007), aldehydes (p=0.01) and latex
(p=0.01). Conversely, a significant increase was
observed for cases related to exposure to quaternary
ammonium compounds (p=0.003). The health and social
sector demonstrated both a growing number of cases
related to the use of quaternary ammonium compounds
and a decrease of cases related to aldehyde and latex
exposure.

Conclusions WRA declined in France over the study
period. The only significant increase concerned WRA
related to exposure to quaternary ammonium
compounds. Zero-inflated negative binomial and logistic
regression models appear to describe adequately these
data.

INTRODUCTION

Work-related asthma (WRA) is generally defined as
a type of asthma caused (ie, occupational asthma
(OA)), or exacerbated, when it exists prior to
exposure (work-exacerbated asthma (WEA)), by
a particular work environment." OA has now
become one of the most common occupational
lung diseases in many industrialised countries. For
instance, it has been estimated that the population
attributable risk for occupational exposure and
asthma ranges from 10% to 25%” and may be as
high as 29% (95% CI 25 to 33), when considering
new-onset asthma in adults over 18 years.> On the
other hand, a 2003 ATS statement” on the occu-
pational contribution to the burden of airway

What this paper adds

» Knowledge on temporal evolution of work-
related asthma remains sparse according to
main agents and industrial sectors.

» Based on the ‘French national network of
occupational disease surveillance and preven-
tion’, this study documents an overall decrease
of work-related asthma over the period
2001—2009, particularly for cases in relation
with aldehyde, latex or isocyanate exposures.
Conversely, a significant increase was observed
for cases associated with occupational expo-
sure to quaternary ammonium compounds,
mainly in health and social sector.

» C(linicians have to be aware of the trend of main
causes of work-related asthma.

disease reported that WEA might account for
‘much greater morbidity’ than OA.

Most knowledge on OA is derived from cross-
sectional studies, involving numerous specific
industrial activities or agents, the most frequently
investigated, among many others, being car painting
(isocyanates), ~woodworking, healthcare pro-
fessions (latex, aldehydes) and baking (flour dust).”
WEA has been associated with various irritant
environments.’

More recently, population-based registries have
provided new findings on the epidemiology of
WRA, with emerging risks related to the use of
cleaning or hairdressing products.” However, few
data are available to describe the time-course
(trend) of the disease, globally and within specific
activities. One study reported an overview of trends
in Finland, but with some limitations due to the
small number of cases, that allowed the description
of only a limited number of sectors.® Another
study, based on SWORD data, reported a slight
decrease for WRA over the 1996—2005 period,
depending on the reporting physicians.” Two other
studies described the trends of OA in healthcare
workers (HCWs)'* and workers exposed to labora-
tory animals.'’ Most of these studies only reported
crude evolution of cases, sometimes based on non-
parametric  statistics or time-series analyses.
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However, more sophisticated methods are warranted in order to
take into account bias such as variations of denominator (active
workforce by example) or sources (reporter fatigue).” In this
area, recent methodological papers provided interesting tracks
using incidence rate-ratio” or zero-inflated models.'?

Finally, trend analysis is a questionable approach, as several
biases can be encountered” in this type of health surveillance
system.

This study was designed to describe recent trends in the
incidence of WRA with respect to industrial activities and the
main causal agents, in France, over the 2001—2009 period, based
on a population-based national occupational health network.
Several statistical approaches to measure trends were also
compared.

METHODS

Overall design

The French national network of occupational health surveillance
and prevention (Réseau national de vigilance et de prevention des
pathologies professionnelles (RNV3P)) has been described else-
where.” Briefly, this network comprises all 32 occupational
health departments located in French University Hospitals.
Patients with suspected work-related disease are referred to these
centres, mainly by occupational physicians (about 60% of all
cases) and by general practitioners or specialists (about 20% of
all cases). Since 2000, experienced occupational physicians in
these departments systematically complete standardised forms
for each patient referred. Data are systematically recorded in
a nationwide database. Recorded information includes the main
diagnosis and comorbid diseases (ICD-10), main occupational
exposure and four other possible agents, occupation (ISCO-88,
edited by ILO) and sector of industrial activity (NAF, edited by
INSEE). The strength of the association between a disease and
each suspected causal agent is rated by the medical expert on
a four-class scale (nil, possible, probable and certain). The quality
of data is optimised by the use of a computerised tool for
entering, coding and monitoring data consistency, annual
training in quality assurance for users, the creation of a national
coding group and centralised quality controls.

Cases included

Data analysed in this study were exported from the national
database after excluding cases with incomplete data. Data from
the first year of recording (2000), which were considered not to
be representative of annual collection, were also deleted. Only
reports concerning WRA (ICD-10 J45.0 to J45.9), with at least
a probable or certain association with one occupational agent,
were included. Agents were coded according to their chemical
identification and/or their common use according to a classifi-
cation established by four of the authors (JA, LB-C, DD and CP).

Statistical analysis and trend analysis
Overall, the incidence of WRA for a given year was defined as
the number of observed cases in the validated national database.
The proportion of a specific occupational exposure (namely
a causal agent, an industrial activity or a combination of these
two variables), for a given year, was defined by the ratio of the
number of outcomes relative to all subjects with WRA.
Four methods were used for trend calculation (see appendix I).
1. First, we calculated the non-parametric Kendall rank corre-
lation test between year and number of cases for selected
agents and sectors. This method is considered to be the
reference method, as it does not require any distribution
hypothesis by definition.

2. Second, we adapted the method described by McNamee er al’
to our data. Briefly, this paper reported annual incidence
trends of some forms of work-related dermatitis and
respiratory diseases in the UK. This study was based on
data collected monthly, from 1996 to 2005, by three groups of
reporting physicians all over the country. Changes in annual
incidence were estimated using a two-level (hierarchical)
Poisson regression model, with gamma-distributed random
effects. The dependent variable was the number of cases,
including zeros, per reporting physician, per month. These
analyses estimated annual percentage change in incidence
over the time span of the study, based on the assumption
that change was constant from year to year. Although this
assumption is not true, this estimate can be considered to be
an approximate measure of average change or trend. If rate
denominators are constant over time, then the ratio of case
counts from one calendar year to another can be interpreted
as an incidence rate ratio and can be plotted as a function of
the year. In our study, we replaced the Poisson model by
a zero-inflated negative binomial (ZINB) regression model."
The negative binomial model allows for greater variation
than the Poisson model. The zero-inflated version allows the
possibility of excessive zero counts in the data. In our study;,
the dependent variable was the number of cases per month
and the covariables were the seasons (winter, spring, summer
and autumn) and year considered as categorical variables. The
reference season was summer, and the reference year was
2004. We checked that these arbitrary choices did not have
any impact on the trends of our data.

8. The third method used a time-series approach, based on the
fact that if a trend was present, then it would be observed on
the time-series plot of the number of cases per month.
Consequently, we modelled the number of cases by month
for all the survey and graphically represented the simple-
linear trend. As a result, this approach was only descriptive.

4. Finally, we calculated the reporting odds ratio (RoR).** In this
approach, we chose the proportion of WRA cases associated
with a specific exposure relative to all other cases in 2004 as
reference. We then assessed OR associated with each other
year according to the variation of the presence of this
exposure in cases, using a logistic regression model. The trend
was then tested by a Kendall rank correlation test between
ROR and years.

The results from the four methods were compared for selected
agents, chosen on the basis of a p value <0.20 obtained with the
first approach (Kendall rank correlation test). As no formal tests
are available to compare these different models, discussion on
model comparisons was based on a qualitative approach
considering values of correlation coefficients and their p values,
agreement between results and graphical comparisons from
different models.

Statistical analyses were performed on SAS V.9.2 and R software.

RESULTS

The study sample comprised 2914 cases of WRA, including 1689
men (58%), with a median age of 40 and approximately the
same age in men and women (40.3 and 39.5 years, respectively)
(table 1). However, significant differences by gender were
observed for the main industrial activities.

Overall, a significant decrease was observed in the global
number and in the number of recorded cases in men alone, over
the years (table 2 and supplement figure Ela). A significant
decrease was also observed in the number of cases with a link
considered to be definite between exposure and disease (see
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Table 1 Characteristics of the population by gender (n=2914)
Males Females
Age (years)
<20, n (%) 60 (3.5) 57 (4.6)
(20—30), n (%) 309 (18.3) 243 (19.8)
(30—40), n (%) 448 (26.5) 283 (23.1)
(40—50), n (%) 406 (24.0) 346 (28.2)
=50, n (%) 466 (27.6) 296 (24.2)
Mean: years (SD) 40.3 (12.0) 39.5 (12.1)
Association
Probable, n (%) 635 (37.6) 516 (42.1)
Certain, n (%) 1054 (62.4) 709 (57.9)
Industrial activities*
A. Agriculture, hunting and forestry, n (%) 38 (2.4) 21 (1.8)
B. Fishing, n (%) 1(0.1) 2 (0.2)
C. Mining and quarrying, n (%) 4(0.2) -
D. Manufacturing, n (%) 822 (51.7) 252 (21.8)
E. Electricity, gas and water supply, n (%) 5(0.3) -
F. Construction, n (%) 178 (11.2) 8 (0.7)
G. Wholesale and retail trade; repair of 241 (15.1) 62 (5.3)
motor vehicles, motorcycles and personal
and household goods, n (%)
H. Hotels and restaurants, n (%) 34 (2.1) 28 (2.4)
I. Transport, storage and communication, n (%) 19 (1.2) 9 (0.8)
K. Real estate, renting and business activities, n (%) 70 (4.4) 93 (8.0)
L. Public administration and defence; 50 (3.1) 54 (4.7)
compulsory social security, n (%)
M. Education, n (%) 15 (0.9) 43 (3.7)
N. Health and social work, n (%) 54 (3.4) 254 (21.9)
0. Other community, social and personal service 58 (3.6) 313 (27.0)
activities, n (%)
P. Private households employing staff and - 19 (1.6)
undifferentiated production activities of households
for own use, n (%)
Q. Extra-territorial organisations and bodies, n (%) 2 (0.1) —

*Hundred and sixty-five missing data.

supplement figure E1b). WRA cases decreased in most industrial
sectors, albeit this decrease was significant only in some sectors
(manufacture of food products, p=0.012; manufacture of plastic
products, p=0.011; manufacture of basic metals, p=0.027;
manufacture of fabricated metal products, p=0.006; personal
service activities, p=0.025). On the other hand, an increase of
WRA cases, albeit non-significant, was observed in general
service sectors, particularly in the education and public admin-
istration sectors.

Analyses by causal agents (table 3) showed that only WRA
related to exposure to quaternary ammonium compounds (used
as sterilising or cleaning agents) increased significantly over the
observation period (p<0.003). A slight (but non-significant)
increase was also observed for cleaning products other than
quaternary ammonium compounds (p=0.451) (figure 1A).
Conversely, agents such as aldehydes, wood, flour, isocyanates,
various metals and latex (figure 1B) significantly decreased over
the observation period. Analyses combining industrial sectors
and causal agents (table 4) provided additional information. In
particular, an increase of WRA linked to quaternary ammonium
compounds was observed in HCW, whereas a significant
decrease in the number of cases associated with aldehyde use
and an almost significant decrease for latex were observed in this
occupational activity sector, Interestingly, trends appeared to be
different from one sector to another for the same agents. For
instance, a significant (or almost significant) decrease was
observed with flour in industrial settings and sales sectors but
not in the catering industry.

Comparative approaches using the four models for trend
estimates are presented in online supplement table E1. Overall,
no marked discrepancies for trend estimates were observed
between the four methods. An increased incidence of WRA due
to quaternary ammonium compounds and a decreased inci-
dence due to aldehydes and latex were confirmed by the four
methods. Cleaning products other than quaternary ammo-
niums were associated with a slight rise, only with the Kendall
rank correlation test based on RORs (p=0.037), whereas other
methods also demonstrated a positive but non-significant
trend. Interestingly, the incidence rate ratio and RORs showed
fairly similar graphical patterns (figure 1 and online supplement
tables E2 and E3).

DISCUSSION

This study documented an overall decrease in the number of
WRA cases, in France, mainly in men, over the observation
period. However, this decrease was not homogeneous. A signif-
icant decrease was observed for some agents such as isocyanates,
aldehydes and latex, while a significant increase was observed for
quaternary ammonium compounds and possibly for cleaning
products other than quaternary ammoniums. Concerning
industrial activities, some sectors showed contrasting trends,
such as health and social work, with a decrease of WRA related
to latex and aldehydes but an increase of WRA related to
quaternary ammonium compounds.

First of all, the validity of these trends needs to be discussed,
as many causes may interfere with time-courses. The diagnosis
of OA is complex and a structured approach has been proposed
comprising key steps.’® Overall, no major diagnostic method,
developed over the last 10 years, has dramatically changed the
epidemiology of OA.* '8 At the same time, the definition of OA
for compensation purposes in France remained unchanged over
the period, and the same global decreasing trend was observed
from 2003 to 2008" for OA compensation. We can therefore
assume that progress in diagnostic procedures cannot explain
the decreased incidence of WRA in our study. Trends may also be
related to changes in industrial activities in France. Overall,
changes in industrial activities represented <1% of the total
active population for all main activity sectors, except for ‘other
manufacturing sectors’ (—1.8%) and ‘education sector’ (—1%).20
Thus, although we cannot rule out that observed changes could
be partly related to changes in the numbers of workers in various
industrial activities, the order of magnitude of the changes is
insufficient to explain our results. The inclusion rate among
centres during the study period also needs to be discussed. In
contrast with many other surveillance programmes, case
reporting was systematic and mandatory in our network, on the
basis of the financial contract with both Sécurité Sociale (French
National Health Insurance) and the Agence nationale de sécurité
sanitaire de 'alimentation, de l'environnement et du travail (French
National Food, Environment and Work Health Safety Agency)
(‘ANSES’). Consequently, the decreased number of reported cases
was unlikely to be attributed to fatigue, which avoids a major
bias in trend assessment. Finally, statistical interpretation of
these trends is questionable. Both Kendall statistics and ZINB
models are only based on case numbers and do not depend on
the proportion of WRA cases to overall reported cases, in
contrast with logistic regression models. However, the results
were consistent for most agents with these three methods and
we decided to only interpret those results not presenting any
discrepancies. The existence of a difference between the true
number of WRA cases and the number of patients referred to the
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Table 2 Annual distribution of work-related asthma (WRA) cases according to gender, strength of the association with exposure and selected

industrial activities

2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, Kendall t
Asthma cases n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) (p value)
All cases 502 381 319 339 342 267 233 289 242 —0.666 (0.012)
Gender
Males 316 254 182 197 200 156 122 134 128 —0.772 (0.006)
Females 186 127 137 142 142 11 m 155 114 —0.228 (0.399)
Association with exposure
Probable 129 140 143 146 143 103 122 126 99 —0.366 (0.173)
Certain 373 241 176 193 199 164 m 163 143 —0.722 (0.006)
Industrial activities
Agriculture, hunting 8 (1.6) 7(1.8) 5 (1.6) 10 (2.9) 3(0.9) 8 (3.0) 9 (3.9) 7(2.4) 2 (0.8) —0.223 (0.399)
and forestry
Manufacture of food products 76 (15.1) 41 (10.8) 39 (12.2) 45 (13.3) 43 (12.6) 37 (13.9) 26 (11.2)  35(12.1) 32 (13.2) —0.666 (0.012)
and beverages
Manufacture of wood and 7(1.4) 13 (3.4) 7(2.2) 9 (2.6) 7(2.0) 4 (1.5) 2(0.9) 3(1.0) 2 (0.8) —0.707 (0.102)
wood products
Manufacture of chemicals 18 (3.6) 15 (3.9) 9(2.8) 11 (3.2) 8(2.3) 5(1.9) 5(2.1) 11 (3.8) 10 (4.1) —0.457 (0.091)
and chemical products
Manufacture of rubber and 20 (4.0) 17 (4.5) 7(2.2) 8 (2.4) 9 (2.6) 9 (3.4) 6 (2.6) 5(1.7) 5(2.1) —0.685 (0.011)
plastic products
Manufacture of basic metals 21 (4.2) 15 (3.9) 6 (1.9) 2 (0.6) 5(1.5) 3(1.1) 1(0.4) 7(2.4) 1(0.4) —0.591 (0.027)
Manufacture of fabricated 12 (2.4) 13 (3.4) 9(2.8) 10 (2.9) 12 (3.5) 8 (3.0) 6 (2.6) 6 (2.1) 3(1.2) —0.743 (0.006)
metal products
Other manufactures 8 (1.6) 10 (2.6) 8 (2.5) 13 (3.8) 10 (2.9) 7(2.6) 4(1.7) 8(2.8) 5(2.1) —0.412 (0.134)
Construction 34 (6.8) 23 (6.0) 17 (5.3) 26 (7.7) 24 (1.0) 20 (7.5) 14 (6.0) 14 (4.8) 14 (5.8) —0.667 (0.014)
Repair of motor vehicles 14 (2.8) 6 (1.6) 9(2.8) 5 (1.5) 13 (3.8) 13 (4.9) 4(1.7) 7(2.4) 4 (1.6) —0.400 (0.140)
Retail trade 38 (7.6) 28 (1.3) 14 (4.4) 23 (6.8) 18 (5.3) 13 (4.9) 17 (7.3) 12 (4.1) 24 (9.9) —0.444 (0.095)
Restaurants 6(1.2) 9 (2.4) 5 (1.6) 8 (2.4) 5 (1.5) 8 (3.0) 5(2.1) 5(1.7) 11 (4.5) —0.030 (0.912)
Business activities 17 (3.4) 13 (3.4) 13 (4.1) 10 (2.9) 16 (4.7) 10 (3.7) 16 (6.9) 18 (6.2) 12 (5.0) —0.029 (0.915)
Public administration 12 (2.4) 14 (3.7) 5 (1.6) 11 (3.2) 11 (3.2) 11 (4.1) 10 (4.3) 16 (5.5) 14 (5.8) 0.117 (0.668)
Education 6(1.2) 5(1.3) 7(2.2) 6 (1.8) 1(0.3) 3(1.1) 10 (4.3) 13 (4.5) 7(2.9) 0.285 (0.291)
Health and social work 46 (9.2) 28 (7.3) 32 (10.0) 31(9.1) 42 (12.3) 27 (10.1) 30(12.9) 40 (13.8) 32 (13.2) —0.084 (0.753)
Personal service activities 41 (8.2) 37 (9.7) 48 (15.0) 41 (12.1) 41 (12.0) 34 (12.7) 28 (12.0) 36 (12.5) 25 (10.3) —0.609 (0.025)

Percentages were calculated as the rate of WRA cases associated with one agent with all other cases of WRA.

centres, resulting in case under-reporting, is often described for
this type of population-based registry. We can assume that this
is also true for our data collection and that our cases were not
representative of the French population. The possibility of
referral to one of our centres may also vary according to
industrial sector. We tested the possible role of centres by

introducing the 32 centres as variables in the ZINB regression
models for overall trend of WRA. This approach did not modify
our results and the trends were confirmed. The same results
were obtained with multilevel logistic regression models, with
centres as random variable (data not shown). Under-reporting
may also influence rate estimates by sectors, which is why we

Table 3 Annual distributions of work-related asthma (WRA) cases by selected causal agents and trend tests, based on Kendall rank correlation test

2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, Kendall t
Asthma cases n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) (p Value)
Agents with significant increase
Quaternary ammoniums 7(1.4) 4(1.0) 9(2.8) 11 (3.2) 16 (4.7) 15 (5.6) 22 (9.4) 35 (12.1) 20 (8.3) 0.778 (0.003)
Agents with significant decrease
Wood 23 (4.6) 20 (5.2) 15 (4.7) 21 (6.2) 9 (2.6) 11 (4.1) 10 (4.3) 12 (4.1) 9 (3.7) —0.592 (0.028)
Flour 97 (19.3) 68 (17.8) 46 (14.4) 51 (15.0) 47 (13.7) 46 (17.2) 34 (14.6) 35 (12.1) 46 (19.0) —0.667 (0.014)
Aldehydes 34 (6.8) 18 (4.7) 19 (6.0) 12 (3.5) 19 (5.6) 5(1.9) 3(1.3) 7(2.4) 4(1.6) —0.648 (0.016)
Metals 12 (2.4) 9(2.4) 9(2.8) 7(2.1) 7(2.0) 3(1.1) 3(1.3) 7(2.4) 4(1.6) —0.688 (0.013)
Isocyanates 64 (12.7) 45 (11.8) 38 (11.9) 41 (12.1) 40 (11.7) 35 (13.1) 8 (3.4) 14 (4.8) 15 (6.2) —0.722 (0.007)
Latex 27 (5.4) 9 (2.4) 9(2.8) 14 (4.1) 9 (2.6) 7(2.6) 5(2.1) 6 (2.1) 6 (2.5) —0.707 (0.010)
Agents with no significant trends
Cleaning products* 13 (2.6) 6 (1.6) 8 (2.5) 6 (1.8) 7(2.0) 8 (3.0) 6 (2.6) 11 (3.8) 13 (5.4) 0.209 (0.451)
Animals 14 (2.8) 11 (2.9) 12 (3.8) 12 (3.5) 11 (3.2) 8 (3.0) 11 (4.7) 16 (5.5) 9 (3.7) —0.294 (0.285)
Mites 8 (1.6) 12 (3.1) 8 (2.5) 8 (2.4) 11 (3.2) 6 (2.2) 7(3.0) 7(2.4) 12 (5.0) 0.150 (0.590)
Plants 12 (2.4) 5(1.3) 10 (3.1) 16 (4.7) 6 (1.7) 4(1.5) 8 (3.4) 11 (3.8) 8 (3.3) —0.084 (0.753)
Hairdressing products 28 (5.6) 32 (8.4) 38 (11.9) 36 (10.6) 41 (12.0) 31 (11.6) 24 (10.3) 30 (10.4) 24 (9.9) —0.310 (0.249)
Amines 10 (2.0) 5(1.3) 5 (1.6) 8 (2.4) 7(2.0) 8 (3.0) 2 (0.9) 7(2.4) 3(1.2) —0.319 (0.244)

Percentages were calculated as the rate of WRA cases associated with one specific agent relative to all other cases of WRA.

*Other than quaternary ammonium compounds.
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Figure 1 (A) Comparisons of A
incidence rate ratio (IRR) and reporting -
odds ratio (ROR) for work-related 7 1|—— ROR(95% C1)
asthma (WRA) to quaternary 6 - |—— IRR(95% CI) L7
ammonium compounds. ROR was T
obtained using a logistic regression 54 _ -6
model, and IRR was obtained using the | Ls
zero-inflated negative binomial (ZINB) o
model. All models took year 2004 as [
reference. ROR, Kendall correlation test:
+0.833, p=0.001; IRR, Kendall P
correlation test: +0.340, p<0.001. (B) | 2
Comparisons of IRR and ROR for WRA
to latex. ROR was obtained using 1
a logistic regression model, and IRR
was obtained using the ZINB model. All o
models took year 2004 as reference. 2 1
ROR, Kendall correlation test: —0.666, 2001 2002 2003 2004 2005 2006 2007 2008 2009
p=0.012; IRR, Kendall correlation test: Quat : d
—0.402, p<0.001. uaternary ammonium compounds
B
21 3
— ROR(95% Cl)
—— IRR(95%CI) |~ 25
2
15
1
0.5
0
=05
= . Lpzg
2001 2002 2003 2004 2005 2006 2007 2008 2009
Latex
did not calculate the corresponding rates, but they may have out that some particular trends may reflect centre-dependent
only a minor impact on time trends.” changing practices in relation to the diagnosis of WRA.
Finally, we are confident that the trends observed in this study Previous studies have reported an increased incidence of OA in

reflect the course of WRA in France, although we cannot rule  industrialised countries®’ but with no clear data concerning

Table 4 Annual distributions of work-related asthma (WRA) cases by selected causal agents according to selected industrial sectors and trend tests
2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, Kendall t

Asthma cases n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) (p Value)
Agents with significant increase by industrial activities
Health work/quaternary ammonium 4 (0.8) 3(0.8) 6(1.9) 5 (1.5) 10 (2.9) 7 (2.6) 12 (5.1) 17 (5.9) 13 (5.4) 0.778 (0.003)
Agents with significant decrease by industrial activities
Manufacture of food products/flour 60 (11.9) 33(8.7) 31(9.7) 32(9.4) 33(96) 30(11.2) 20(8.6) 23(8.0) 23(9.5) —0.686 (0.011)
Manufacture of wood/wood 4(0.8) 10(2.6) 6(1.9) 6 (1.8) 3(0.9) 4 (1.5) 2 (0.9) 3(1.0) 1(0.4) —0.667 (0.015)
Manufacture of chemicals/isocyanates 4 (0.8) 5(1.3) 4(1.2) 4(1.2) 3(0.9) 4 (1.5) 1(0.4) 3(1.0) 1(0.4) —0.693 (0.015)
Manufacture of plastic products/isocyanates 5(1.0) 7(1.8) 4(1.2) 7(2.1) 3(0.9) 2 (0.7) 2 (0.9) 0(0.0) 1(0.4) —0.743 (0.006)
Health work/aldehydes 16 (3.2) 7(1.8) 8(25) 5(1.5) 5 (1.5) 1(0.4) 2 (0.9) 3(1.0) 1(0.4) —0.743 (0.006)
Agents with no significant trend by industrial activities
Restaurants/flour 1(0.2) 6(1.6) 1(0.3) 4(1.2) 2 (0.6) 4 (1.5) 4(1.7) 2 (0.7) 5(2.1)  0.0269 (0.333)
Construction/wood 5(1.0) 5(1.3) 3(0.9) 8 (2.4) 4(1.2) 3(1.1) 5(2.1) 6 (2.1) 2 (0.8) —0.177 (0.521)
Construction/isocyanates 8 (1.6) 4 (1.0) 4 (1.2) 6 (1.8) 8 (2.3) 4 (1.5) 1(0.4) 1(0.3) 3(1.2) —0.509 (0.067)
Repair of motor vehicles/isocyanates 11 (2.2) 4(1.00 4(1.2) 3(0.9) 8(2.3) 9 (3.4) 1(0.4) 3(1.0) 1(0.4) —0.493 (0.071)
Retail trade/flour 27 (5.4) 20(5.2) 9(2.8) 12(3.5) 9 (2.6) 9 (3.4) 9 (3.8) 8(2.8) 17(7.00 —0.487 (0.079)
Health work/latex 13 (2.6) 4(1.00 3(0.9) 4(1.2) 7 (2.0) 5(1.9) 3(1.3) 3(1.0) 3(1.2) —0.464 (0.098)

Personal service activities/hairdressing products 23 (4.6) 29 (7.6) 37 (11.6) 35(10.3) 36 (10.5) 30(11.2) 24 (10.3) 29(10.0) 22(9.1) —0.253 (0.345)

Percentages were calculated as the rate of WRA cases associated with one specific agent relative to all other cases of WRA.

Paris C, Ngatchou-Wandji J, Luc A, et al. Occup Environ Med (2012). doi:10.1136/0emed-2011-100487 50f 7


http://oem.bmj.com/
http://group.bmj.com/

Downloaded from oem.bmj.com on March 5, 2012 - Published by group.bmj.com

Workplace

recent trends,® '/ as very few longitudinal WRA incidence data
are available. A non-significant decrease of WRA was reported by
occupational physicians in the SWORD programme’ for the
1995—2005 period (—1.9%, 95% CI —5.2% to —1.4%). Piipari and
Keskinen,® in Finland, also reported a decrease of OA, for the
1995—1998 period, mainly in cases due to animals, flour and
grain and, to a lesser extent, chemical compounds (isocyanates),
followed by a plateau. Conversely, an increase was observed for
moulds and hairdressing during the same period. In France, the
ONAP (Observatoire National des Asthmes Professionnels)
programme reported a non-significant increase of cases of OA
over a 4-year observation period between 1996 and 1999.%2 This
programme also suggested an increased incidence for hair-
dressing and cleaning products, particularly in women.

The trends observed in the present study are in line with data
of the recent literature reporting certain specific risk factors for
WRA. It is well known that HCWs frequently experience WRA,
as these workers are exposed to numerous allergens or irri-
tants.”® ?* Vandenplas reported that modification of gloves
policies, with decreased use of powdered latex gloves,™ has
resulted in a decrease of latex-induced OA, in agreement with
our results and a recent meta-analysis.”” The present study also
demonstrated that WRA in HCW is now often related to
quaternary ammonium compounds, used for general disinfec-
tion at work and in hospitals for infection prevention rather
than aldehydes or latex.

We report a possible increase of WRA due to cleaning prod-
ucts. This association has already been reported by several
authors.?® % However, although no trends could be calculated,
these compounds appeared to be also involved in sectors such as
public administration and educational services, as they were the
agents most frequently founds in these sectors (data not
shown). We also observed a significant decrease in WRA, mainly
due to chemical compounds, such as isocyanates, confirming
previously published reports.> However, no clear explanation
can be provided for these phenomena between deindustrialisa-
tion and prevention effects. Some other activities, such as hair-
dressing, another well-known cause of asthma,?® did not show
any significant trend. These findings may be related to the low
statistical power due to the small sample sizes, particularly for
activity/agent combinations. On the other hand, if correct, these
results also underline the need to complete prevention efforts
against possible new causes, as well as better known classical
agents.

This study presents certain limitations and a number of
strengths. Despite the publication of several statements on OA
diagnosis,’ ? persistent discrepancies are observed concerning
the diagnosis of OA by clinicians.*® Consequently, differences
in diagnostic procedures may exist between centres®! both for
OA and WRA. Moreover, the absence of specific challenge
test procedures in most centres prevented us from distinguishing
between WEA and OA with a reasonable level of confidence.
Taken into account, the strength of causality does not
modify our findings (data not shown). In particular, analyses
restricted to associations described as ‘definite’ did not markedly
alter our results, and we hypothesize that these results may be
applied to OA as well. Obviously, this particular point needs
more in-deep investigations. Moreover, the real influence of
all these discrepancies on the observed trends is difficult to
determine.

Compared with most other studies in the field, based on
questionnaires, referral to occupational physicians for the diag-
nosis of each case of asthma is an important strength of this
study. Comparisons with other medical surveillance programmes,

involving general practitioners, occupational physicians or chest
physicians, are therefore difficult and may not be appropriate. In
a recent study, Turner et a/*® demonstrated that although the
level agreement was only fair between occupational and chest
physicians, no systematic errors were observed. Consequently,
these findings only apply to France. One of the interesting find-
ings of this study is confirmation of the value of the
measure proposed by McNamee for trend assessment and the
possibility of using logistic regression models, rather than Kendall
correlation tests.

In summary, we report a negative trend in the number of
WRA cases, in France, over the 2001—2009 period. Despite
certain limitations inherent to the study design, the results of
this study show that trends in the distribution of WRA causal
agents are not homogeneous across industrial sectors or causal
agents. The most prominent finding is the significant increase of
WRA related to quaternary ammonium compounds observed in
well-known high-risk sectors such as health and social sectors.
Attention would be addressed in other sectors where these
products are also widely used such as Education and Personal
Service Activities. Comparisons of trends based on ZINB or
logistic models with Kendall correlation tests were found to be
useful and demonstrated good consistency.
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