Alb\ 11™ IyrerNATIONAL CONFERENCE s js%a
ASOCIAZIONE

Iﬁ%Suﬁe
- 5?3;’9 f ne
A oN HAND-ARm VIERATION plghmgighre

APPLICATION OF VIBRATION DIRECTIVE
IN 6 EUROPEAN COUNTRIES

P. Donati (1), M. Schust (2), D. Reinert (3), Eagfi6ler (3), J. Szopa (4),
J. Starck (5), E. Gil (6), N. Lavin Ortiz (6), Lujl (6), R. Op de Beeck (7),
K. Van den Broek (7), W. Cockburn (8)

(1) INRS, Département Ingénierie des EquipementBrdeail (France)
(2) BAUA (Germany)

(3) BGIA (Germany)

(4) CIOP (Poland)

(5) FIOH (Finland)

(6) INSHT (Spain)

(7) Prevent (Belgium)

(8) European Agency for safety and Health at W@k)

Abstract

The Vibration Directive 2002/44/EC [1] seeks tar@atuce minimum protection
requirements for workers when they are exposedsks rarising from vibration. It
has been implemented in most European countrieg sinly 2005. Although it is a
well known risk, it is of increased importance sirtbe application of the directive
and there are important new challenges for entpyiregulators and legislators.
Measurement is complicated and risk assessmentealudtion not simple. The ob-
jective of this article is to provide an overview the application of the Directive in
6 European countries, this to assist head staffcofipational prevention organiza-
tions to develop management procedures for theept®n of hand arm transmitted
vibration hazards. For that purpose, nine questivas on the different aspects of
vibration prevention were elaborated and completedxperts from these countries.

1. Introduction

The vibration Directive 2002/44/EC of the EuropeRarliament and of the
Council on the exposure of workers to the risksiag from physical agents (vibra-
tion) [1] has been implemented in most Europeamuis since July 2005. It re-
sults in many questions from employers, hygierastd exposed persons on how to
evaluate vibration, what are situations at riskatvre the effects of vibration, how
to reduce vibration, how to develop an action fgtamprevention...?

Therefore the European Agency for safety and HeslfWork has ordered a re-
port to get an overview on human vibration hazamevention in Europe [2]. This
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report is mainly written to assist head staff ofggational prevention organizations
to develop management procedures for the prevenfigibration hazards. It shows
the ways in which they are being addressed acrosspE (overview of policies and
practices in the different EU member countriesdlation to vibration diseases and
recognition, assessment and control of exposunepatticular it emphasizes how
the vibration directive is applied by the differdfdropean countries and the differ-
ent strategies developed. It examines initiatipesyiding a representative coverage
of activities across the EU and to identify sucdassors that can be reported. These
will include solutions, guides, actions and straegt national and sector levels, in-
cluding actions by social partners.

A redactional group composed of half a dozen obRan vibration or hygienist
experts was created. Apart from limited resourdesas not considered useful to
make a comprehensive overview of the situationlli@mmember states, but rather
to present the variety of situations. It was thduthiat the distribution of selected
countries was such it may be representative dhellrest of Europe with one coun-
try (Germany) very active in the field of vibratioeduction, one Scandinavian
country (Finland), one member of Benelux (Belgiuon)e representing East Europe
(Poland) and two Latin countries (France and Spain)

2. Methods
To get the needed information nine questionnaireational practices were
elaborated by the group and completed by expeuts the 6 countries. The main
guestions cover the following topics:
- main sources of vibration and percentage of exposelers;
- main groups at risk with regard to European Dirkexti
- application of European vibration directive in oail regulations;
- evaluation of vibration at work;
- control of application of vibration directive;
- policies and practices in the different Europeamntoes;
- assistances provided by insurance, social partnessarch organizations, manu-
facturers, states;
- success of the actions described above;
- challenges for the future researches.

3. Results
3.1Whoisat risk?

The percentage of “recognized” workers exposedhration varies widely be-
tween countries: 5 to 11 % are exposed to HAV fimand tools. According to the
third European Working Conditions Surveys 2005 (ESY&xposure to vibration is
much more common among men than women (the ratieesls 5 to 1).

About 24% of all European workers interviewed dgrthe EWCS survey re-
ported being exposed to mechanical vibration invtbekplaces of the European Un-
ion. Construction (23% of workers), mining and mi@cturing (20%), agriculture
(18% of workers), transport and communication (14&&ctricity, gas and water
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supply (13%) were the main sectors with the gréa@&posure to vibration from
hand tools, machinery, and vehicles.

It is difficult to get national numbers for toolShere are mainly rotative tools
(grinders, saws...) which are estimated to be 4,5and in Germany and 200 thou-
sands in Finland. Percussive (chipping hammersakers...) and rotopercussive
tools (perforators..) are 3 to 5 times less numgrdhe estimations are respectively
600 and 70 thousands for the above countries.

All the interviewed experts aggreed that operatdmnost main percussive and
rotopercussive tools (such as chipping hammer, &dgom hammer, rock drill,
breaker, impact drill, scabler, rammer, vibratogmmer), of main rotative tools
(e.g. grinder, impact wrench, sander...) and maieréditive tools (jig saw, file...)
will be likely exposed to vibration above actiowéé In addition if percussive and
roto percussive tools are used more than 1 or 2sheway the limit value may be
exceeded. This might also be the case for rotatiwks such as grinders if used more
than 4 hours.

3.2 What say the national regulations?

The directive 2002/44/EC is today implemented ia & European countries
which took part in the survey. Policies in some rtaes include additional or
stricter requirements in comparison with the Direes provisions: e.g. Finland (35
m/s) and Poland have fixed short-term exposure limitg.

The control of the application of the Directive generally done by factory
inspectors who check work stands and minimal folféint of requirements
concerning workers health and safety. Inspectormlyaea measurement reports
which are required by regulations. If there aresooh report they order to perform
risk assessment. But due to recently transpositibo legislation on vibration,
labour inspectorate has done few activities relaethe application of action and
limit levels.

3.3 Who isdoing vibration measurements at work?

Vibration directive requires firstly vibration assenent from employers. Direc-
tive opponents claim this was impossible becausenefsurement high cost and
small number of laboratories able to make thenfatt the Directive does not ask
explicitly employers to measure vibrations but $sess them.

However direct measurements are often a neceswityt as of interest to know
how countries solve the problem of multiplying angations able to make this job.
Some governments (e. g. Poland, Spain) seem todeniged to assist directly com-
panies by equipping a large number of health afetysarganization with vibrome-
ters (see table 1). Other countries (e. g. Fragoekgiders that these organisms
should not interfere with private business. Comesaihiave to manage by themselves
for assessing vibration or pay some private lalooieg to make the measurements.

The development of many new places for the measamewf vibration repre-
sents a real challenge. Generally metrology te¢lmschave previous experience in
noise. If whole body vibration measurements aratinadly simple to be done, this is
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mented. Large errors are common.

Many companies do not apply the Directive becahsg tlo not feel able to as-
sess vibration exposure. Their vibration assessimdrased on figures given by ma-
nufacturers and standardized technical reportdBides of good practices [4], or

data banks [5] Http://vibration.arbetslivsinstitutet.se/eng/wbvhmtassg http://
www.las-bb.de/karla/index_.htmhttp://www.hvbg.de/d/bia/pub/ada/index.hjmas

reported in table 2.

Table 1 - Organisations doing human vibration messents

Belgium | Finland| Francel Germany Poland Spai
Employers |Survey: 55%, |5% with a|Very few [By using emis- |yes no
employers assessubcon- sion values
the risk of tractor measurements
vibrations (n=56)|
Laborato- |Universities 2 health &9 health |20 to 30 +8 4 Healthand |139
ries safety or- |& safety |health & safety |safety organisa-|health
ganiza- |organiza-{organizations [tions, national |and
tions tions, labour inspectorsafety
consult- ate (50 laboratotorganiza:
ants (5 to ries),- 100 tions
10) groups of occu-
pational physi-
cians,-150 labo-
ratories, 50 Cont
sultants
Accredited |Laboratories None None to-| Technical Health
organiza- cgrtjfied by the day bL_Jt survei_lla_nce and
. Ministry of some in |association, safety
tion Labour prepara- |German organiza
Noise and tion institutions for tion
vibrations statutory
specialists accident
certified by the insurance and
Flemish prevention,
government, Consulting
Fund of engineers
Occuptional
Diseases:
measurements
requested by
companies
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Table 2 - Strategy used by employers to assesatidhrexposure

Belgium Finland | France | Germany| Poland  Spain
Declara{Some. Based on {Using manusldem Using a Idem. Just| Idem
tion of figures given by |facturer’s German to compare
manufacturers  |guide and standard devices to
manu- CEN/TR similar to buy better
facturers 15350:2005 CEN/TR and
[3] 15350: 2005 |cheaper.
EC Yes. Information [No Yes but Yes predomi-{No No but NSHT
guide of passed through INRS guide |nantly. guide in prepa-
articles in e- in prepara- |Information ration
gOOd_ magazines, tion passed
practice [seminars, websitg through inter-
[4] net
Data Employers are Yes Yes Yes Yes but No
bank on|using all kind of F'IOH web Several data |just for _
site banks compari-

information
Internet sources: website [iIncluding developped |sons

[5] of the Swedish |900d
National Institute |Practices.
for Working Life,
legislative texts,
guides of
manufacturers

3.4 Can we successfully reduce vibration?

Controlling the risks from hand arm vibration remsi a set of prevention meas-
ures. The European Directive 2002/44/EC sets auiibasures that have to be ta-
ken by employers to reduce and avoid exposureti@tion based on a risk assess-
ment. The question arises how enterprises carvdthathese issues in practice.

Prevention measures can be taken at three levée qfrocess starting by pref-
erence at the most early stage (see figure 1)iraiion of vibration at its source,
development of vibration reduced machines and ésyiaction on the effects of vi-
bration. Low vibration tools have successfully regd workers' exposures to hand-
arm vibration in the last decades. Nevertheless,ntlarket shares of certain ma-
chines and devices should be further increaseaddiition to technical solutions, or-
ganizational means such as work automation, jodtiost, temporarily limited expo-
sures as well as systematic medical check-ups wgrlemented at work, in order to
further improve the working conditions of employexposed to vibrations.
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Production process design
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Waork
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Avoiding Reducing vibrations Reducing effects
vibrations

Figure 1 - Categorising control measures

Apart from problems with regard to the handlingviffration reduced machines
and devices, higher costs can be seen as an efbgant factor which sometimes
leads to the ignorance of such engineered solutionfact, vibration reduced ma-
chines and devices are sometimes considered agylagmfort which is not to be
related with work. However, most of the time, teichhsolutions are ignored due to
the lack of awareness and knowledge. In operatimséductions, for example, war-
nings related to risks due to vibration can hatiyfound. Therefore and in order to
prevent workers from ill health, more information occupational safety and health
should be passed on to workers in guides of goadtioes, awareness raising cam-
paigns as well as in practical trainings. Espegialsmall and medium enterprises
(SMEs), the lack of know-how, the lack of trainidmut also the lack of measuring
equipment can be seen as main deficits with refgaters not adopting successful
solutions. Moreover, many companies still tendaokle risks which may lead to
severe accidents at first place, neglecting ocoupaithealth issues.

However the market share of hand-arm vibration cedumachines such as
chain saws / saws lies between 50% and 70%. Bardew road breakers, vibra-
tory rams, drills, sanders as well as chipping hansnand grinders the market share
can be found only in between 30% and 50%. Moreav@ghines such as demoli-
tion hammers and rock drills only consist of a nedahare below 30%.

3.5 How to assist employersin the application of Directive?

The innovative approach on vibration is wide arfiedént in each country. The
assessment of risks without measurement which doesquire the use of specific
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apparatus and appropriate methodology, is an iniv@vapproach that must be
more developed using interactive web sites for gatam

Most of software tools are related to exposureatibns which are based on two
main factors; equivalent vibration value and tinxpasure. There are several and
similar kinds of computer tools to evaluate ther&ilon risk and it's a field well de-
veloped. Nevertheless there is a need of low aquteasy to use dosimeter for hand
arm and whole body vibration. The spread of infdiamabout the technological
trends to control the vibration is an importanti@ttto be considered to assist the
employers in selecting low vibration equipments: €&xample: web sites are needed
where one can check the latest novelties to cotiteoéxposure vibrations and its ef-
fectiveness.

Updating activities on vibration is important andlweed the elaboration of
clear national strategies, policies, action plangampaigns. Thus in Belgium the
effort concentrates on the developmentowérall risk assessment procedu(dse
SOBANE risk management strategy) [6]. SOBANE cassid four levels: screen-
ing, observation, analysis and expertise. In theesdng level are the risk factors de-
tected by the workers and their management, andoo®vsolutions are imple-
mented. In the observation level the remaining lenols are studied in more detail
and the reasons and the solutions are discussitail. In the analysis level, an OH
practitioner is called upon to carry out approgriateasurements to develop specific
solutions when necessary. In the expertise lelielassistance of an expert is called
upon to solve a particular problem.

3.6 What kind of research is needed?

A questionnaire was sent by BAUA to all Europeauantdes regarding their re-
cently finished, current or planned research infiglel of human exposure to vibra-
tion. Twenty out of 25 Member States have answeFable 3 categorizes the main
responses.

In many countries there seems to be an insufficiets base concerning vibra-
tion exposure at different branches and machinadeuseveral working conditions
considering maintenance and age of machinery. @blyip measurements in field
studies are required, which contribute to the idfieation of branches, machines
and conditions with the most detrimental effecten€zrning the hand arm vibra-
tion, some countries advocate the development afdstrdized and reproducible
measurement methods for several classes of machirgsvorking conditions. In
particular, the effectiveness of anti-vibration\gs should be determined with stan-
dardized methods. More research is needed to dhmeckalidity of the frequency
weighting network and take into account co factuwesh the coupling between the
hand and tool.

Joint projects of EU Member States should be ermgerd to bundle the scien-
tific resources in this field.
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Table 3 - Categorised responses regarding needeldran vibration research

Field studies HAV

Exposure measurements; data base; identification
problem branches, machines and conditions (inclu
ing age of machines, effects of anti-vibration gisy

of Austria, Denmark,
d- Germany, Slovenia

Comparison of measured and predicted A(8)

France

Testing of new measurement equipment (dosimeter) ande;, Germany,
Poland

Laboratory studies HAV

Anti-vibration gloves (effectiveness, eligibilityite- Germany,

ria), effects of HAV reduction techniques

The Netherlands

Cold water provocation test Austria
X Determination of evaluation values (aside from ac Italy
celeration)

Epidemiological studies HAV

Association between HAV and health effects consid- Germany,

ering HAV-frequency, coupling forces, age, length
rest periods, repeated shocks, intervention studies

o The Netherlands

Modelling HAV

Modelling the effects of vibration on cells (muscle
blood, neuronal) by means of animal studies

Finland

Measurement methods HAV

Standardisation, reproducibility (classes of mae&jn
working conditions, anti-vibration gloves), measgyi
uncertainty (incertitude)

Czechia, France, Greec
Ireland, Spain, UK

Measurement of coupling forces France
Reduction techniques / measures HAV

Active attenuation, wireless data transfer, fasirhy- Finland

lic valves?

Development of low vibration tools France
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4. Conclusion: isvibration an increasingly important hazards?

Certainly not if we consider the risk by itself and number of persons exposed to
high level. The number of persons exposed to hamdteansmitted vibration con-
siderably increases with the development of medmanVibration syndrome (Ray-
naud vascular disease) was firstly described ab#ytnning of XX century. Vibra-
tion exposure is always coupled with efforts neette@perate the tools, or poor
posture imposed by the tasks. Today machines asevibrating but they are also
less heavy and generally better designed for thenemics. Therefore it is likely
that the number of exposed persons to severe midegniif vibration is decreasing as
well as the number of workers who are demandedckéot great physical efforts to
operate tools and machines.

Certainly yes if we consider the total number of persons exposed (according to
the country between 5 and 11 % are exposed to HAW hand tools). More people
are concerned because of the systematic replacevheminual tasks by machines.
In addition this population is aging i.e. more ®ible to complain of vibration ex-
posure and suffer from musculo skeletal or neuszutar problem.

Certainly yes if we consider law requirements. The EC vibration directive has
boosted the demand of information from employer®s Whve up to now generally
neglected vibration hazards. In many cases theatir level is above the action
values. So employers have to develop a contralegtyawhich will often consist in
phoning to the machine manufacturers to get lowagibn equipment. This in turn
boosted the concern of these latter (the demaradlafyer is a priority). Manufac-
turers needed the help of vibration consultantsnjorove their machines. They all
needed measuring instruments and new tools andat@s for better assessment of
vibration at the workplace or to evaluate the pennce of a device to cut vibration
emission... So new instruments appeared on the markparallel more researches
are done by organizations. Recent technologies opédacilitate new areas of re-
search e.g. dynamic modelling of human or machéspanses to vibration excita-
tion.

So if we cannot said that vibration is an incregdiazards it is definitely an in-
creasing preoccupation for deciders and today aerging business. Hoping this
will significantly improve the machine operator citions of work.
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