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ABSTRACT

Objectives The European Union (EU) strategy for
health and safety at work underlines the need to
reduce the incidence of occupational diseases (OD),
but European statistics to evaluate this common goal
are scarce. We aim to estimate and compare changes
in incidence over time for occupational asthma,
contact dermatitis, noise-induced hearing loss (NIHL),
carpal tunnel syndrome (CTS) and upper limb
musculoskeletal disorders across 10 European
countries.

Methods OD surveillance systems that potentially
reflected nationally representative trends in incidence
within Belgium, the Czech Republic, Finland, France,
Italy, the Netherlands, Norway, Spain, Switzerland and
the UK provided data. Case counts were analysed
using a negative binomial regression model with year
as the main covariate. Many systems collected data
from networks of ‘centres’, requiring the use of a
multilevel negative binomial model. Some models
made allowance for changes in compensation or
reporting rules.

Results Reports of contact dermatitis and asthma,
conditions with shorter time between exposure to
causal substances and OD, were consistently declining
with only a few exceptions. For OD with physical
causal exposures there was more variation between
countries. Reported NIHL was increasing in Belgium,
Spain, Switzerland and the Netherlands and
decreasing elsewhere. Trends in CTS and upper limb
musculoskeletal disorders varied widely within and
between countries.

Conclusions This is the first direct comparison of
trends in OD within Europe and is consistent with a
positive impact of European initiatives addressing
exposures relevant to asthma and contact dermatitis.
Taking a more flexible approach allowed comparisons
of surveillance data between and within countries
without harmonisation of data collection methods.

What this paper adds

» Improving collection and analysis of data to
measure trends in occupational diseases has
long been, and continues to be, a strategic aim
of past and future European Union strategies
for health and safety at work.

» Statistics to compare changes in incidence in
occupational diseases between European
countries are scarce.

» For the rst time we have compared trends in
incidence of occupational dermatitis, asthma,
noise-induced hearing loss, carpal tunnel
syndrome and upper limb musculoskeletal
disorders between European countries.

» Reports of contact dermatitis and asthma were
declining within most countries, consistent with
a positive impact of European initiatives
addressing the relevant exposures.

» Taking a more exible approach by allowing
each country to provide data that is relevant to
their individual occupational healthcare systems
does not rule out international epidemiological
studies.

INTRODUCTION

The European Union (EU) strategy for health and
safety at work 2007-2012 underlines the need to
reduce the incidence of occupational diseases
(ODs).! In 2003, the European Agency for Safety
and Health at Work stated that “no single data
source can provide a complete and adequate
description of occupational safety and health”.”
Furthermore, the evaluation of the above European
strategy in 2013 concluded that little progress has
been made with regard to harmonising statistical
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methods for collecting and processing data on OD.? Previously,
the statistical office of the EU (Eurostat)* offered two databases
on occupational health and safety: European Statistics on
Accidents at Work® and European OD Statistics.® However, fol-
lowing a decision by the Health and Safety at Work Statistics
Working Group, European OD Statistics have not been collected
since 2009 (personal communication). It was said that the large
variation in the data quality made it unreliable for cross-country
comparisons. There are large variations between countries for
self-reported work-related accidents and health problems, which
may, at least in part, reflect variation in attitudes to reporting.
For example, in 2007, 24.5% of Finnish respondents reported
one or more work-related health problems in the past
12 months compared with 3% for Irish respondents.”

Given differences between the OD surveillance systems in
each country—including differences in coverage and ‘capture’ of
cases of occupational ill health—determination of true incidence
and comparisons of incidence between countries may be prob-
lematic, but measures of change in incidence over time within
countries may not be affected by many of these problems. Such
estimates of changes over time within a system have been pub-
lished, for example, in France,® Belgium® and the UK.'°
Furthermore, these rates of change in incidence may be compar-
able between countries provided due consideration is given to
changes in the population at risk over time, changes in the
methods of data collection over time and any other temporal
factors unrelated to true changes in incidence.'”

MODERNET is an EU wide network aiming to develop new
methods to estimate incidence and trends in OD and identify
new and emerging risks; working group 2 of MODERNET
focuses on methods for measuring trends in incidence of OD.!!
The aim is to estimate and compare true changes in incidence
over time for five ODs comprising asthma, contact dermatitis
(CD), noise-induced hearing loss (NIHL), carpal tunnel syn-
drome (CTS) and upper limb musculoskeletal disorders
(ULMSD) across 10 European countries (Belgium, the Czech
Republic, Finland, France, Italy, the Netherlands, Norway,
Spain, Switzerland and the UK). These ODs were selected
because they are a shared problem across Europe and incident
data suitable for analysing trends were available for many coun-
tries. Furthermore, EU directives have addressed some of the
relevant workplace exposures (eg, biological and chemical expo-
sures, noise and vibration)'? and a reduction in incidence of
CD, asthma, NIHL and CTS caused by vibration might be
expected. Reducing MSD (excluding CTS) has not been the
main focus of an EU directive although several directives may
have had an indirect effect."?

METHODS

All data from compensation schemes, other national registries,
large networks of occupational physicians, workplace surveys
and voluntary reporting schemes were initially considered eli-
gible for inclusion, including population surveys based on self-
diagnosis by the worker. However, because disease categories
used for self-diagnosed data tended to be too broad, it was
decided to omit these sources. Only data from schemes which
could potentially reflect nationally representative trends in inci-
dence over time were included; thus one scheme, the
Norwegian Labour Inspectorate’s Registry of Work-Related dis-
eases, illnesses & disorders,'* which had the primary aim of
prompting regulatory action, was excluded. The remaining data
were of two main types; data collected for claims of compensa-
tion for OD and data based on physician reporting.

In the main, the included schemes capture newly diagnosed
(incident) cases as opposed to prevalent cases. However, since
trends in prevalence may accurately reflect trends in incidence
when mean disease duration does not change, one important
prevalence survey (Maladies 2 Caractére Professionnel, MCP)'
was included. Where possible, denominator data (ie, population
size) was also collected. Members of MODERNET were invited
to source their data from 2000 onwards, or the earliest date
from which the data were considered reliable; members from 10
countries were able to provide one or more data sets.

OD cases were defined using the WHO International
Classification of Diseases (ICD-10) as listed below:

» CD: L23—L25, allergic CD: L23, irritant CD: L24

Asthma: J45—]J46

NIHL: H83.3 257.0 H91.9, W42

CTS: G56.0

ULMSD: M18.0—M18.9, M19.9, M60-M79 involving sites

1-4 listed below—CTS is excluded from ULMSD

1. Shoulder region: clavicle, scapula, joints (acromioclavicu-
lar, glenohumeral and sternoclavicular)

2. Upper arm: humerus, elbow joint

3. Forearm: radius, ulna and wrist joint

4. Hand: carpus, fingers, metacarpus, joints between these
bones

Some schemes were not able to match the exact case defini-

tions, so exceptions to the definitions were made on an individ-

ual basis in order to be as inclusive as possible. If in the opinion

of the authors the difference in definition did not invalidate

comparisons between countries the data were included with a

footnote. Therefore the Finnish data for ULMSDs does not

include shoulder problems. The Belgium data for CD and

asthma are not included since they could not be separated from

all skin and all respiratory OD; this was also the case for Spain

and skin diseases.

A detailed description and comparison of the OD surveillance
systems for each EU country has been published.'® The methods
of data collection for the countries included here are described
online (see online supplementary file 1) and the characteristics
of the data summarised in tables 1 and 2. The physician-
reported data sets (table 1) included were:

» France: Le Réseau national de vigilance et de prévention des
pathologies professionnelles (RNV3P)'”

» France: MCP"

» Italy: Malattie Professionali surveillance system (MalProf)'®

» The Netherlands: National registry.'” Two further registries
consist of dermatologists and lung specialists

» Norway: The National Institute of Occupational Health*°

» The UK: The Health and Occupation Research Network!®

vvyyvwvyy

All the countries contributing compensation data have a
national ‘list” of OD for the purposes of recognition and com-
pensation. Belgium, Finland, France, Italy and Switzerland have
a ‘mixed” system whereby, apart from the list, other diseases can
be recognised subject to a higher burden of proof of causation
by work that varies between countries. The Czech Republic,
Spain and the UK have a ‘closed’ system whereby only OD on
the national list can be recognised. All the countries except the
UK legally require the reporting of suspected OD for insurance
or compensation purposes. In most countries, this requirement
falls on any physician (or occupational physician (OP) in
Belgium) but in Switzerland the worker or employer is required
to make the report. In the UK, reporting of some ODs to the
Health and Safety Executive is required but this is independent
of the compensation system. For all countries all recognised
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Table 1 Summary of characteristics of physician reported data
Important changes in reporting Decision maker on Includes zero
Scheme Indicators of coverage system since 2000 work-relatedness reports* Population offset
France RNV3P All 32 OD centres in France » 22 centres from 2001 Reporting OP Yes Estimated national
» 28 centres from 2002 workforce
» 29 centres from 2004
» 32 centres from 2007
France MCP 684-985 Ops (excludes civil Data collection started 2006 Reporting OP Yes (for Actual size
servant, military, education, periodic visits)
police)
Italy » 25% population until 2006 » 3 further regions added 2006 Reporting OP No Total wages divided by
» 50% population post 2006 » In 2004 changes in OD average wage per
compulsorily reported to local employer
health units
The Netherlands » ~20 respiratory physicians Reporting physician No Estimated national
(clinical specialist) » ~30 dermatologists workforce
The Netherlands 540-980 OP Reporting OP No Estimated national
(oP) workforce
Norway All 6 OD centres in Norway Data collection started 2009 Reporting OP No No
UK (Clinical » 440-530 respiratory Data collection ended: Reporting physician Yes Estimated national
specialist) physicians » Rheumatologists 2009 workforce
» 160-200 dermatologists » Audiologists 2006
» 240-320 rheumatologists
» 7-14 audiologists
UK (OP) 330-550 OP Reporting OP Yes Estimated from survey of

OP reporters

*Whether or not reporting is required even if no (zero) cases are diagnosed during a reporting period.

MCP, Maladies a Caractére Professionnel; OD, occupational diseases.

compensation claims (for both temporary and permanent dis-

ability) were analysed. The term ‘recognised compensation

claim’ means that the OD has been formally accepted with

respect to diagnosis and work-relatedness but compensation is

not always paid. Usually the OD has to reach a level of disability

defined by each country before payment. The denominator was

the government estimates of the working population for all

countries except France and Italy. For France, the denominator

was all salaried workers covered by Caisse Nationale de

I’Assurance Maladie des Travailleurs Salariés.”! This excludes

self-employed persons, job seekers, civil servants and agricul-

tural workers, and therefore is different to the RNV3P denom-

inator (the government estimated working population of

France). For Italy, the population covered by the Italian

Workers” Compensation Authority was estimated by dividing the

total wages paid by each employer by the respective average

wage after excluding the highest and lowest earners.>> The com-

pensation data sets included were (table 2):

» Belgium: Belgium Compensation Fund for OD**

» The Czech Republic: Czech Registry of OD**

» Finland: The Finnish Register of OD*

» France: Caisse Nationale de I’Assurance Maladie des

Travailleurs Salariés*’

Italy: Ttalian Workers’ Compensation Authority**

Spain: OD Registry of the Social Security System*®

» Switzerland: Central Office for Statistics in Accident
Insurance®”

» Great Britain (the UK excluding Northern Ireland):
Department of Work and Pensions®®

vy

Statistical methods

For all data sets, case counts were analysed using a negative
binomial regression model with year as the main predictor of
interest; the negative binomial is a generalisation of the Poisson
model, which allows a greater degree of random variability. To
estimate true change in national incidence rate over time when a

scheme is known to have incomplete capture of relevant cases,
it is important to take account of simultaneous change over
time in the size of the population covered. Even with complete
coverage, this is needed if the size of the national workforce
changes. Therefore, population estimates were included in the
regression model as an ‘offset’; (in Stata the correct offset is the
logarithm of the population size). In some schemes with incom-
plete coverage and no direct estimates of population size, the
size of the national workforce was used instead; this is a crude
adjustment, which presumes that proportional year to year
changes in the national workforce would also be reflected in the
workforce covered by the scheme.

The data were available separately for each reporting centre
in the scheme for all the physician-reported schemes and one
compensation dataset (the Czech Republic). In these cases, a
multilevel version of the negative binomial model was used,
usually with reporting physician or centre as a ‘random effect’.
Insofar as this model can estimate ‘within-centre’ change over
time, it is not affected by changes over time in the number of
centres itself. Furthermore, it allows for between-centre vari-
ation in incidence and thereby produces more accurate p values
and ClIs than the simple negative binomial model. Other covari-
ates were included for some countries, either as a means of
reducing bias (eg, first month as a reporter since there might be
possible over-reporting or under-reporting), or to explain some
of the variability and hence reduce SDs.

The French MCP data were treated differently according to
whether cases came from the periodic survey of workers or pre-
sented by another route. For the former, a complicated but
rigorous survey design, with working groups judged at higher
risk seen more frequently, had been used but good denominator
data were available to allow for this. Groups defined by the
occupation and employment sector were used to define the
random effects and the denominators were the total number of
workers within each occupation/employment sector group
undergoing a periodic visit each year. For ODs arising from all
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Table 2 Summary of characteristics of compensation data

Country Excluded workers Person initiating claim Person(s) recognising the claim Changes in reporting since 2000
Belgium » Self-employed Any physician in agreement of  Physician employed by state insurance Data available from 2001
» Military worker company
» Some government officials
The Czech » Self-employed Any physician Physician in OD centre Minor update of the national list in
Republic » Home workers 2011 (six items added)
France » Self-employed » Worker Local health insurance fund employees Data available from 2004
» Civil servants » Physician provides medical
» Farmers certificate
Finland None » Physician Physician in insurance company Data available from 2005
» Employer
Italy » Must be on list of risky Worker—directly or through Legal specialists, OP and technical Change to national list of OD in 2008
activities includes 80% of employer experts employed by state insurance making it easier to claim for CTS and
population company ULMSD
Spain* » None Includes self-employed » Physicians of the National ~ Administrative unit of the Social Security ~ Change to national list in 2007 and
since 2003 (voluntary) Health Service new electronic reporting system
» OPs from Mutual Societies
Switzerland » Self-employed » Worker Consultant physician of insurance None relevant to these data
» Military » Employer company
» any person with worker's
consent for example,
physician
GB Self-employed Worker Government department with OP advice ~ None relevant to these data

CTS, carpal tunnel syndrome; OD, occupational diseases; ULMSD, upper limb musculoskeletal disorders.

other visits, the random effects were defined by region (because

the occupation/sector information was not available) and the

denominator was the population allocated to the participating

OP within that region.

The purpose of the analyses was to estimate change in inci-
dence and not absolute incidence. All models expressed the
results for each year in each scheme as a rate ratio (RR) with
2007 as the reference year. In other models, so as to provide a
simple summary of annual rate of change, time was included as
a continuous variable; these models estimate the RR for 1 year
relative to the preceding one, assuming that there is a constant
change over time; the average annual change is shown as RR-1.

For some schemes there were changes in compensation rules
or reporting methods (tables 1 and 2) at specific dates; these
changes would be expected to result in artefactual changes in
case counts. Where this occurred, an adjusted annual change in
incidence was estimated after including in the analysis a variable
coded 0/1 according to whether data were from before or after
the change in rules. The year to year changes shown in the
Figures remained unadjusted so the impact of such changes can
be clearly seen (figures 1 and 2 and see online supplementary
figures S1-S4 online). These a priori adjustments were made for
the reasons given below:

» Italy: In 2004 changes were made to the list specifying which
ULMSD cases physicians must report to the Local Health
Units. In 2008 changes were made to the national list of
compensated OD relevant to CTS and ULMSD.

» The Netherlands: From 2009 a subset of approximately 170
reporters began reporting to a sentinel scheme within the
National Registry. These reporters receive more training in
the reporting guidelines and cover a defined population.

» Spain: In 2007 legislation promoting OD notification by
physicians was introduced, the national list of ODs was
updated and an electronic reporting system was introduced.

Whether or not data were considered missing depended on
the expectations of the surveillance scheme. In the UK,
physician-reporters were asked to return a report even when no

cases of OD had been seen in that month; if a reporter did not
return a report, that month was excluded from the analysis.
There were no missing data for France (MCP), as a physician
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Figure 2  Estimated annual changes in incidence of occupational
asthma; physician reported (A) and recognised compensation claims (B).

was counted as participating by contributing data. The French
(RNV3P), Italian (Malprof) and the Netherlands centres were
only expected to report if they had seen cases. For RNV3R if no
cases were reported it was assumed that there were zero cases
for that month, that is, no missing data. For the Netherlands, it
was likely the centre had ceased to report, and for Italy there
was no method of establishing whether it was a zero or missing
report. In both countries those centres were excluded from the
analysis for that year. For all compensation schemes cases were
always reported, that is, no missing data.

RESULTS

The estimated annual change in incidence for each country and
OD spanning the time period for which each country had data
available is shown in table 3. The annual mean number of cases
shown in table 3 is to inform the interpretation of the results
and is not intended to reflect the absolute incidence of OD
within each country. Eight countries were able to provide data
spanning 2001 to 2010, allowing direct comparisons between
Belgium, the Czech Republic, France, Italy, the Netherlands,
Spain, Switzerland and the UK, as shown in table 4. The annual
changes for CD and asthma relative to 2007 are shown in
figures 1 and 2 and for allergic and irritant CD, NIHL, CTS
and ULMSD in online supplementary figures 1-4 (online only).
Data collection within the Norwegian National Institute of
Occupational Health began in 2009 and the UK audiologist
reporting scheme ended in 2006; therefore, these data are not
included in the Figures that show change relative to 2007.

There was a significant decline in incidence of physician-
reported and of recognised compensation claims for CD in most
countries (tables 3 and 4, figure 1); exceptions are Norway,
where there appeared to be an increase, (table 3), and France
and the Netherlands, where there were mixed messages. The
Norwegian data collection is still being established and the
results may reflect instability during the start-up period. In
France, recognised compensation claims and reporting by MCP
physicians show a declining trend but reporting by RNV3P phy-
sicians shows no change. In the Netherlands, dermatologists
reported a declining trend whereas OP reported no change. For
some countries, cases of allergic and irritant CD were available
and generally both show a declining trend (tables 3 and 4, see
online supplementary figure S1). In the UK and the Czech
Republic there is a decline in allergic but not irritant CD.

There is no evidence of increasing incidence of asthma
(tables 3 and 4, figure 2). In France and the UK, the decline in
physician-reported asthma occurred mainly before 2007
(figure 2A). The sharp increase in recognised compensation
claims during 2007 in Spain (figure 2) was likely due to the
changes in legislation and reporting methods described above as
well as to a new classification of occupational asthma that
included cases previously reported in other categories; after
adjusting for this change there was a non-significant decline in
incidence (-3.7; —8.4 to 1.3, table 3). Countries with more
than one dataset spanning 2001 to 2010 (Italy, the Netherlands,
the UK compared with GB) did not show differences in direc-
tion of the trend between schemes within the same country
(table 4, figure 2), although not all changes were statistically
significant.

Modest increases in NIHL were reported in the Netherlands,
Belgium and Switzerland, with a larger increase in Spain. All
other countries reported a significantly declining trend (tables 3
and 4, see online supplementary figure S2).

The incidence of recognised compensation claims for CTS is
increasing in Belgium, the Czech Republic, France, Spain and
decreasing in Great Britain (the UK excluding Northern
Ireland); elsewhere there was no significant change. On the
other hand, physician-reported CTS is not changing or declining
except in Italy (tables 3 and 4, see online supplementary figure
S3). In France, the increase in recognised compensation claims
is in the opposite direction to downward trends in physician-
reporting (table 3). Similarly, in the UK, the early trend
(pre-2003) of increasing recognised compensation claims for
CTS (GB) was not observed in the physician-reported CTS;
however, the decline post 2003 occurred in recognised compen-
sation claims as well as in physician-reported data (see online
supplementary figure S3).

Changes in the reported incidence of ULMSD varied greatly
in direction as well as magnitude (tables 3 and 4, see online sup-
plementary figure S4). Physician-reported trends showed a
decreasing trend in the UK and the Netherlands, with no
change in France (MCP), but Italy and France (RNV3P) showed
increasing trends particularly post 2007 that were matched in
the recognised compensation claims. Switzerland and Finland
showed a decreasing trend in ULMSD whereas there was no sig-
nificant change in the Czech Republic.

DISCUSSION

We have presented direct comparisons of the trends in incidence
of physician-reported and recognised compensation claims for
OD between European countries for the first time (table 4). To
do so, we had to develop a statistical methodology that would
be flexible enough to encompass the diverse data structures and
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Table 3 Estimated annual percentage change (RR-1)% in incidence for physician-reported and recognised compensation cases, 95% Cls and annual mean number of reported cases

Physician-reported—annual % change 95% Cl (annual mean number of cases)

Allergic contact

Irritant contact

Noise-induced

Carpal tunnel

Upper limb musculoskeletal

Country Years Contact dermatitis  dermatitis dermatitis Asthma hearing loss syndrome disorders
Physician-reported—annual % change 95% CI (annual mean number of cases)
France (RNV3P) 2001-2012 0.1 1.0 -23 -13.6 -6.5 -1.7 12.6

—1.0 t0 0.7 (575) 0.0 to 2. 0 (374) —3.5to —1.0 (201) —14.7 to —12.4 (209) —7.8 to —5.0 (194) —3.0to 0.3 (137) 11.2 to 14.0 (378)
France (MCP) 2007-2012 -7.5 - - -2.6 -17.0 —6.5 0.3

—11.9 to —2.9 (148) —12.3 t0 8.2 (28) —20.8 to —13.1 (247) —9.3 to —3.5 (396) —2.3 to 1.7 (1424)
Italy 2000-2010 -7.8 - - =27 -5.4 6.1 14.6

—9.6 to —6.0 (171) —4.8to —1.6 (41) —7.2 to —3.6 (1697) 3.2 t0 9.1 (256) 7.3 to 22.4 (287)
The Netherlands (clinical 2001-2012  -9.2 - - —5.7 -13.8t0 3.3 (21) - - -
specialist) —11.4 to —7.0 (498)
The Netherlands (OP) 2000-2012 -0.6 - - -0.9 1.8 0.5 -2.6

—1.9 to 0.7 (145) —3.7 10 2.0 (25) 0.5 to 3.1 (1982) —1.5t0 2.6 (61) —3.2 to —2.0 (1452)
Norway 2010-2012 333 - - -16.5 - - -

11.4 t0 59.7 (62) —25.4 to —6.6 (170)
UK (clinical specialist) 2000-2012  -3.0 —6.2 -0.5 -7.6 -20.4* —6.2t —6.9t

—3.9 to —2.1 (780) —7.3 to —5.0 (409) —1.7 to 0.7 (475) -9.3to0 5.9 (115) —24.3to —16.2 (110) —10.6 to —1.6 (40) —10.6 to —3.0 (157)
UK (OP) 2000-2012 —6.9 - - -7.2 - —0.6 -54

—9.2 to —4.5 (90)

Recognised compensation—annual % change 95% Cl (annual mean number of cases)

Belgium 2000-2012
The Czech Republic 2000-2012
Finland 2005-2011
France 2004-2012
Italy 2000-2010
Spain 2000-2011
Switzerland 2000-2011
Great Britain (UK data n/ 2000-2011

a)

—4.7

—6.8 to —2.5 (245)
-9.8

—12.1 to —7.4 (441)
—6.9

—8.0 to —6.2 (954)
-10.7

—11.6 to —9.8 (350)

-7.0

—8.1 to —5.8 (754)
-11.6

—13.7 to —9.5 (140)

-1.7

—9.2 to —6.2 (196)
-93

—11.9 to —6.6 (203)
—6.9

—7.8 to —6.0 (917)

-7.2
—8.8 to —5.5 (420)

-0.5

—3.4 t0 2.6 (49)
-9.2

—11.8 to —6.6 (203)
-10.1

—14.1 to -5.9 (37)

-7.0
—8.6 to —5.4 (334)

—11.5to —2.7 (22)

—1.7

—4.6 to 1.3 (49)
-1.7

—17.0 to 2.7 (127)
—6.8

—8.4 to —5.1 (318)
5.1

—7.3 t0 —2.8 (115)
-3.7

—8.4 10 1.3 (336)
-3.8

—5.6 to —2.1 (156)
-4.7

—7.7 to —1.5 (80)

2.4

0.9 to 3.9 (692)
-3.8

—6.6 to —0.9 (34)
-8.7

—13.2 to —3.9 (1026)
=38

—4.7 to —2.9 (1145)
=52

—8.2 to —2.0 (1429)
9.8

4.2 to 15.6 (766)
3.2

1.6 to 4.9 (514)
=53

—7.8 to —2.7 (235)

—5.0 to 4.1 (23)

5.9

2.6 t0 9.3 (697)
2.9

(1.1 to 4.6) (348)
3.8

—3.810 11.9 (24)
10.5

9.6 to 11.4 (18141)

3.9
1.0 to 7.0 (2300)

=5.1
—8.7 to —1.5 (604)

—7.0 to —3.7 (192)

1.9

—0.1 to 4.0 (159)
—-16.5%

—18.2 to —14.8 (358)
12.0

11.1 to 12.9 (1806)
18.3

16.3 t0 20.4 (2116)

-11.5
—12.5 to —10.6 (351)

*UK audiologist 2000-2006.
tUK rheumatologist 2000-2009.
tFinland ULMSD excludes shoulder problems.

MCP, Maladies a Caractere Professionnel; RR, rate ratio; ULMSD, upper limb musculoskeletal disorders.
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Table 4 Estimated annual percentage change (RR-1)% in incidence for physician reported and recognised compensation cases, 95% Cls from 2001 to 2010

=
)
~—*
>
o
o
o
o
Q
<

Upper limb

Contact Allergic Contact Irritant Contact Noise-induced Carpal tunnel musculoskeletal
Country dermatitis dermatitis dermatitis Asthma hearing loss syndrome disorders
Physician-reported—annual % change 95% Cl
France (RNV3P) 0.1 1.8 -3.1 -14.8 -2.1 -1.4 14.7

—09t0 1.1 0.6 t0 3.0 —461t0-1.6 —16.1 to —13.5 —3.8t0 -0.5 -3.1100.2 129 t0 16.5
Italy -84 - - -3.7 -5.9 71 13.9

—10.5 to —6.4 —6.0t0 1.3 —7.9to -3.9 3.91t010.5 5.9 to 22.6
The Netherlands (clinical -10.8 - - -9.1 - - -
specialist) -13.3t0 -8.3 —19.0 to 2.1
The Netherlands (OP) -0.3 - - -0.8 3.0 0.6 -34

-2410138 —5.6t0 4.3 1.0t0 5.0 —2.8104.2 —4410 -2.4
The UK (clinical specialist) -3.0 -6.3 -0.2 -9.1 - - -

—4.0t0 -1.8 —7.9t0 -4.7 —-1.7t 1.4 —11.2 to -5.9
The UK (OP) -6.7 = = -11.9 = -43 —-6.2

-9.9to -3.5 —17.6 to —5.8 —-10.5t0 2.2 —8.4 to —4.0
Recognised compensation—annual % change 95% Cl (annual mean number of cases)
Belgium - - - - 1.5 1.2 -

—0.8t03.9 -281t054

Czech Republic -4.8 -8.1 =11 -1.7 -1.1 4.7 45

-8.0to —-1.5 —10.1 to —6.0 —5.41t035 —5.6t02.4 —5.0t0 2.9 (2.3 t0 7.0) 1.5t 7.6
Italy -10.5 = = -3.8 -1.8 = 19.0

—11.6 to 9.4 —6.1t0 -1.5 —3.3t0 03 16.7 to 21.5
Spain = = = -3.1 9.5 1.8 =

-9.5 10 3.7 2110174 -13105.0

Switzerland —-6.0 —6.1 —6.5 -3.2 4.7 - -11.6

—6.7 to —5.3 —7.51t0 -4.7 —8.2to —4.6 -5.11t0-1.3 2.9 10 6.6 —12.7 to -10.6
Great Britain (UK data NA) -12.5 - - -3.7 —6.0 -79 -

—15.2 to -9.8 —74100.3 —-8.3to 3.2 —11.5 to —4.1

NA, not applicable; RR, rate ratio.
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availabilities of denominator adjustments in 20 data sets from
10 European countries. Our central tenet is that, in principle,
valid comparisons of the change in incidence of OD can be
made without complete harmonisation of the methods of data
collection, provided careful attention is paid to potential biases
(see below). As anticipated, the number of actual reports from
each data scheme varied widely (table 3). Precise population
denominators to allow estimates of incidence were rarely avail-
able and comparisons between the numbers of reported cases
are not meaningful, rather they are included to give an indica-
tion of the reliability of the estimates.

Preventative interventions—or lack of—by national agencies
would be expected to lead to consistency of trends within coun-
tries, as was observed for most ODs, although not necessarily
between countries. An important question is whether European
legislation to reduce exposures has had an effect across member
states. For the ODs with short latency, that is, CD and asthma,
the temporal coincidence between the decline in incidence and
legislation targeting exposure to chemical agents®” *° is consist-
ent with a positive impact, but these data do not directly
support any causal relationship. We cannot make any inferences
regarding legislation to reduce exposure to physical agents, for
example, noise,>! due to the indeterminate lag between expos-
ure and OD.

We have adjusted for a priori changes in the compensation
or reporting rules in the regression model but nonetheless
interpretation of these trends should be cautious. There are
several sources of bias to consider when forming an opinion
about whether or not these changes in reported incidence are a
proxy for changes in #rue incidence. An increasing trend may
well indicate improved case ascertainment, improvements in
legislation to protect workers that often require improved
health surveillance, campaigns to draw attention to OD or
simply a reporting scheme becoming established, as for the
Norwegian dataset. Conversely, a decreasing trend could indi-
cate a reduction in surveillance or access to healthcare, workers
choosing not to seek advice due to poor job security or
reporter fatigue as well as a genuine reduction in incidence.
Additionally, changes in knowledge and opinions about OD
among physicians and patients over time can impact in either
direction.

Reporter fatigue occurs when voluntary reporters lose enthu-
siasm for reporting over time and has been observed in the
UK,' and is thought to occur in the Netherlands. Schemes
where voluntary reporting is more integrated into routine care,
such as in France, or part of a larger process of mandatory
reporting, as in Italy, may be less prone to this bias. An indica-
tion of this problem would be if several distinct ODs originating
from the same group of reporters show similar downward
trends as observed in the UK OP reporting here.

‘Harvesting” of cases can occur when new reporters enthusi-
astically report cases first diagnosed in the past; for schemes
with monthly reports it was considered in the model (UK and
France). Alternatively, it can occur when an incentive to
report emerges. For example, in Italy in 2008, changes to the
national list made it easier to claim for CTS and MSD, result-
ing in a harvesting of existing cases of CTS and ULMSD. It
may also occur when changes in the healthcare system indir-
ectly affect reporting. In the Netherlands in 2009, the con-
struction industry changed their procedures for periodic
health examinations, allowing for the reporting of codiag-
nosed OD potentially prompting harvesting, for example,
NIHL might be a frequent secondary diagnosis in construc-
tion workers.

Media campaigns can be a factor in increasing reporting. For
example, in Spain, an increase in NIHL occurred in 2007, par-
ticularly in the Basque region, and may be due to a local
trade-union campaign aiming to promote reporting of NIHL.*?
In France, tackling MSD was prioritised by the government in
the occupational health plan 2005-2009.*> A campaign to
encourage preventative actions and raise awareness of MSD
included setting of targets for employers and a high-profile
national multimedia campaign from 2008 to 2010.**
Furthermore, extensive coverage in the medical press may have
changed physicians’ opinions about MSD and, therefore, their
referral behaviour. This might explain the increase in compen-
sated and physician-reported (RNV3P) ULMSD and CTS
around 2008. Such increases were not observed within the
MCP data, possibly because these do not include recognised
compensation claims and do not include those ODs sufficiently
disabling enough to prevent attendance at work. In general, an
increase in recognised compensation claims without an accom-
panying increase in physician-reported data might be considered
positive; it may reflect improved awareness of risks and entitle-
ment to benefits among workers, even though the true incidence
may not be increasing.

Reporting of recognised compensation claims may arguably
be less susceptible to bias in the diagnosis or attribution to work
than physician-reported disease, since it is subject to well-
defined, consistent rules and any changes to these rules will be
documented. The downside to this accuracy is that it may only
measure the tip of the iceberg, particularly in countries such as
the UK, where general benefits cover everyone and only the
most disabled workers receive additional benefits. However,
changes in the incidence of the worst cases may also reflect
changes overall. In countries where compensation is expected to
cover healthcare costs, the frequency of compensation claims
might also be affected by the removal of other benefits. For
example, the increasing trend in NIHL in Switzerland may have
been due to a reduction in the provision of hearing aids from
other insurers, prompting workers to claim from the Swiss
National Accident Insurance Fund. This is consistent with sur-
veillance of 40 000 exposed employees by the Swiss National
Accident Insurance Fund audiometry programme where there
was no apparent increase in the incidence of NIHL.*®
Furthermore, the willingness of an individual to request com-
pensation may depend on the current economic climate within
that country.

Health surveillance schemes have multiple roles, including
serving as an early warning system of new hazards and tracking
progress towards goals; but even when supported by legislation,
they are rarely comprehensive in coverage. This is especially
true of the diverse combinations of exposures, events and
disease that underlie occupational ill-health. Here and else-
where'? we have argued that this does not rule out reliable esti-
mation of change in incidence if time-related biases are well
understood. As noted earlier, Eurostat has ceased to collect OD
statistics because of lack of harmonisation of diagnoses and
reporting methods. We believe that important questions can be
answered while allowing individuality, and to some extent we
have achieved Eurostat aims.’

Surveillance data may also be used to formally evaluate the
impact of interventions (as in before and after or interrupted
time series studies®® but again the biases need to be understood.
Our data describe the secular trends in OD in Europe during a
period when improving working conditions was given a high
priority but our data and methods could also be used for formal
evaluation of the impact of interventions. For example, in the
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UK, these data were used to show a positive impact of the EU
chromate directive.?” Future work using these Europe-wide data
might provide insight into the impact of the EU vibration direct-
ive*® on vibration-related OD.

The diversity of occupational surveillance systems described
may be of interest to readers in other countries who are consid-
ering the development of new systems. A fuller analysis of the
strengths and weaknesses of the systems—for trends analysis
and as early warning systems—might be useful®® but, in prac-
tice, there will be local constraints (eg, economic) on what can
be achieved and implementing the ‘best’ may not be achievable.
We have shown that a more flexible approach—allowing each
country to provide data that is relevant to their individual occu-
pational healthcare systems and sector profiles—does not rule
out international epidemiological studies. Two of the key stra-
tegic objectives of the EU Strategic Framework on Health and
Safety at Work 2014-2020*° are to improve statistical data col-
lection and simplify existing EU legislation; we believe that this
paper goes some way towards the first objective and may inform
the second objective.
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