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The European Agency for Safety and Health at Work (EU-OSHA) has
conducted a large worker survey, the Workers’ Exposure Survey on cancer risk
factors in Europe (WES), in six EU Member States: Germany, Ireland, Spain,

France, Hungary and Finland.

The aim of this first publication is to present initial findings from the survey
and provide an overview of the type of information that can be obtained from

WES. Future publications will go deeper into detailed data analysis.

WES estimates probable exposure of workers during the last working week to
24 known cancer risk factors, including industrial chemicals, process-
generated substances and mixtures, and physical risk factors. Many of these
risk factors are addressed in European worker protection legislation. WES
data complement other data sources, such as workplace measurements, and
provide information on the workers exposed and the most frequent
circumstances of exposure, to enable better prevention at workplaces. WES
results will provide additional valuable data in the context of future
amendment proposals to the carcinogens, mutagens or reprotoxic substances
at work directivel and thereby contribute to the fight against work-related
cancer. Updated information on occupational exposures to selected cancer risk
factors, comparable across countries, will also support one of the key

objectives of the EU Strategic Framework on Health and Safety at Work 2021-

Wi 55 8y 22 AR (EU-OSHA) 1%, EU M DR 6 71 [E TR 5718
FIRAE TRAONCRBIT DR ALY A7 ERIZBET 5 97@#E X< BaRE (WES), LT
RC.] 2FEMLE: RAY.  TANT L R, ALy TITLA N H Y —,
T4 T RTHD,

ZDOEMOEREIO BRI, AENOEONTERYOMALER T L, WES 5
BONDIEROFBEOMEARMET L 2L Th D, SBOHMW TIE, X
IR T =AW EIT) TETH D,

WES 1%, FEXFWE., TR TRET 2WE K NESWDIE NIRRT Y X 7 K
TaELe, BEROD 24 DR A Y A7 KF-~D 55873 O st 7781317 2 HEE X
SBEEZHET D, ZNDHDY AZRTDO% 1L, BINOFH B &L THRbh
TWb, WES F—4 1%, {EEBREERED X 5 ethoT — 2 HEMe L, 1E< &
T K ONE < 88 O b BRI 2 WA RIS 5 2 & TS ICB T
5 &0 RWTBEAREICT 5,

WES OfERIT, WaHITB T 2HMNAMME, F2IRE BFFH W E T AT F Y
BiEs (HE D 1S3 2R OUWERZEOFEEICB N T, SHICEERT —X
ML, TS X o TREICEET 203 A L ORIVWIZEBRT 5,

F 7o, EFEHE T FTRE R FFE DB A ) A7 R ~ORREE < BIZET 5 cbilh
Wi, EEBERE, RSB ADOTISEEICEYT 5 EU © [958 k1) 5 %2
AN B D IS RO 2 2021-2027) OFEERFED 1 SESER L, BRIND [ A




2027 on improving the prevention of work-related diseases, in particular
cancer, and will contribute to Europe’s Beating Cancer Plan and the EU

Roadmap on Carcinogens initiative.
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1 Main findings2
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1.1 Most common exposures
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The most frequent assessed occupational exposures among the 24 cancer risk
factors considered in the survey were: solar ultraviolet (UV) radiation, diesel
engine exhaust emissions, benzene, respirable crystalline silica (RCS) and
formaldehyde, followed by hexavalent chromium, lead and its inorganic
compounds, and wood dust. RCS, diesel engine exhaust emissions and wood
dust stand out with higher proportions of workers probably exposed to these

risk factors at a high level, as Figure 1 shows.
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Figure 1: Percentage of workers probably exposed to the 24 cancer risk factors included in WES, by level of exposure (% of all workers)
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B probable exposure at a high level
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probable exposure at a low or medium level
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WES also provides information on workers’ exposure to several risk factors
assessed in the survey during the last working week. Workers probably
exposed to at least two cancer risk factors were considered as having multiple
exposures, although exposures may not necessarily occur at the same time
and through the same work process.

The majority of the workers were not exposed to any of the 24 cancer risk
factors considered in WES (52.6%) in their last working week, while 21.2%
were assessed to be exposed to one of them and 1.9% to more than five (Figure
2). Among the workers exposed to one cancer risk factor, 14% worked in
manufacturing activities NACE C), 14% worked in wholesale and retail trade
(NACE (), and 13% worked in the human health and social work activities
(NACE Q).
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Base: all workers in the six countries, WES 2023, EU-OSHA.

RIL . 6 7 EO2FEE. WES 2023, EU-OSHA,
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1 Directive 2004/37/EC. See: https://eur-lex.europa.eu/eli/dir/2004/37

1 2004/37/EC 54 % 21 : https'//eur-lex.europa.eu/eli/dir/2004/37

2 All results presented in this section are weighted, meaning that the sample
of respondents has been weighted to be representative of the working
population of the six countries together. For additional details on the
weighting, see Occupational cancer risk factors in Europe — summary of the
of the Worker's

(https://osha.europa.eu/en/publications/occupational-cancer-risk-factors-

methodology FExposure Survey
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Figure 2: Distribution of workers by number of probable exposures to the 24 selected cancer risk factors (% of all workers)
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More than 60% of the workers had multiple exposures in the mining and
quarrying activities NACE B) and in the construction activities (NACE F), as
well as in 10 out of the 50 job categories defined in the survey, namely mine
and quarry workers, petrol and gas station workers, road construction and
maintenance workers, upholstery industry workers, forestry and wood
workers, welders and boilermakers, construction trade workers, firefighters,
drivers and transport workers, and rubber and plastic industry workers.
While the results may be linked to the risk factors selected in WES for the
concerned sectors and jobs, the fact that multiple exposures were frequent
among these categories of workers gives rise to concern. Addressing multiple
exposures seems to be an important issue for prevention of exposures to cancer

risk factors.
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Figure 3 shows the estimated occurrence of multiple exposures to cancer risk
factors at work, with combined exposure to both chemical (including process-
generated substances and mixtures) and physical risk factors that may
warrant very different prevention measures at the workplace level. Protection
from exposure to solar UV radiation, for example, calls for very different

measures than the prevention of exposure to diesel engine exhaust emissions.
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Figure 3: Most frequent probable combined exposures (% of all workers)
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1.2 Circumstances of exposure

1.2 X< BRI

WES provides information on the groups of workers exposed but also on the
different circumstances of exposure to each cancer risk factor in the last
working week. For five of the most frequent occupational exposures assessed
in WES, some details about the population and the circumstances of exposure

are provided below.

20.8% of workers were assessed to be exposed to solar UV radiation (including
ocular exposure), which is the most common exposure among the respondents
of the survey (Figure 1). Exposure was spread across all types of jobs, in
particular among outdoor workers such as construction trade workers, farm
workers, drivers and transport workers, and protective service workers.
Working with or near the snow without eye protection (such as sunglasses) in
the last working week is a circumstance resulting in a probable exposure to

solar UV radiation at a high level.

One out of five workers was assessed to be exposed to diesel engine exhaust
emissions, most of them at a low level (Figure 1). The majority of the petrol
and gas station workers, mine and quarry workers, road construction and
maintenance workers, and drivers and transport workers were probably
exposed to this cancer risk factor (from 76% to 99% of each job category). The
main circumstances resulting in probable exposure to diesel engine exhaust
emissions at a high level include driving diesel vehicles as part of the work
inside a building (or underground in a mine) and not using appropriate
protection measures when maintaining a diesel vehicle (for example, not

attaching a hose to the exhaust pipe of the vehicle to lead the exhaust fumes
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outside).

13% of workers were assessed to be exposed to benzene (Figure 1). Many of
the petrol and gas station workers (98%), road construction and maintenance
workers (68%), and firefighters (51%) were probably exposed to this cancer
risk factor. The main circumstances resulting in probable exposure to benzene
were fuelling vehicles with petrol as part of the work, performing maintenance
work on vehicles using petrol (such as tune-ups, exhaust pipe work, or engine
overhauls, and/or draining fuel tanks or changing fuel filters), followed by

working near petrol-powered vehicles with their engine running.

8.4% of workers were assessed to be exposed to respirable crystalline silica
(RCS) (see Figure 1). Among all workers probably exposed to RCS, more than
two out of five were construction trade workers. More than 90% of the mine
and quarry workers and road construction and maintenance workers were
probably exposed to RCS during the last working week, as well as 79% of the
ceramics production workers. The main circumstances resulting in probable
exposure to RCS at a high level were inappropriate ways of cleaning sand dust
at the work site, mixing concrete or cement, working with artificial stone
(cutting, grinding, etc.), and inappropriate protection measures when working

with natural stone, concrete or bricks (cutting, grinding, etc.).

6.4% of workers were assessed to be exposed to formaldehyde (Figure 1). More
than two out of five workers in the following job categories were probably
exposed to formaldehyde: upholstery industry workers (62%); florists (50.7%);

firefighters and workers manufacturing/repairing shoes or finished leather
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goods (both 45.3%); and rubber, rubber goods, plastic or resin manufacture
workers (42.5%). The main circumstances resulting in probable exposure to
formaldehyde were the use of epoxy two-part or plastic resin wood glues, and
working with plywood, particle board, marine ply or medium-density
fibreboard (MDF).

F v 7 AIHNERE T B (42.5%), BV LT AT E RIS 6 Ei5 ATREHED
EWERRDUT, =R XY 2 WRLT T AT v 7 IR O AR F$E Al off
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1.3 Exposure and working conditions

Q )

Considering exposure versus no exposure, workers in a micro or small-sized
workplace (with fewer than 50 workers) were 1.3 times more likely to be
exposed to one or more cancer risk factor than workers in medium-sized or

large workplaces (Figure 4).
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Figure 4: Percentage of workers probably exposed to no, one or at least two cancer risk factors, by workplace size (% within each category)
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While workers working part-time (fewer than 30 hours a week) had fewer
multiple exposures than the average, the proportion of workers with multiple
probable exposures increased considerably for those working more than 50

hours a week (Figure 5).
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Figure 5: Percentage of workers probably exposed to no, one or at least two cancer risk factors, by weekly number of working hours (%
within each category)
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Base: all workers in the six countries, WES 2023, EU-OSHA RAL - 6 HEORTEHFE . WES 2023, EU-OSHA
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2 Profile of interviewed workers In total,

2 RV RAEZToIHBEOT 74—, 2T

In total, 24,402 respondents replied to the survey questions. Interviews were
distributed in the six participating countries according to fixed targets defined
beforehand, considering the different sizes of the working population: from

2,500 respondents in Ireland to 7,486 in Germany3.

The survey population included individuals working in all sectors of economic
activity during the week preceding the interview, aged 15 years or more, and
whose usual place of residence and employment was in the territory of the

country where the survey took place.

Almost 62% of the respondents were male workers, and 38% female. A small
proportion of participants described their gender in another way (0.1%). The
unbalanced gender distribution may be due to some extent to a limitation of
the survey: many of the 24 cancer risk factors addressed by WES were mainly
relevant to male-dominated industrial jobs and sectors (see Figure 1 for the
list of the cancer risk factors). All working age categories are represented in
WES, as described in Table 1. However, respondents between 15 and 17 years
old represented the smallest age group in the survey (0.1%).4 Most of the
respondents were born in the country where they were interviewed, 5% of

them in another EU Member State and 8% in a country outside the EU.
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Table 1: Age distribution of WES respondents (in %)

& 1: WES BIEEOFEDm (HAL: %)

Age category Share of WES respondents
(G2 i) (WESOREIZEEDOFIE (%) )
15-24 years old 4.4%

25-34 years old 21.9%
35-44 years old 29.6%
55-64 years old 14.6%
65 years old or over 1.1%
Total 100.0%

Base: all workers in the six countries, WES 2023, EU-OSHA

RAL : 6 HEoO2TEE . WES 2023, EU-OSHA

The respondents spread over the different sets of questions,5 which were
especially adapted to the EU context and reflected 50 different categories of
jobs. The job categories gathering most of the respondents were health
workers, construction trade workers, and food-related jobs (such as cooks,
bakers, butchers, food processing plant workers and food retail outlet
workers). Some of the least common job categories were mine and quarry
workers, production workers in the foundry or metal casting industry, and

florists.

&5 1E, FRIC EU ORPUCHES S, 50 DR D Z M S 7z, SE&
£EM b5y MIE LT, I BIRIEFRNZ Do T, ERICSHE, ik
R RO R BERE GHELA, SUA. WE, Sl LTS5 @E kO
a/NEIE A DX D7) ThoTl,

bVl TR, SRIL - BAS @ i - &REREEDEFETEE K
EERTH -T2,

(BE)

3 In this section the tables and figure present the survey respondents of the

3 KtV varoRKOKIL, EALTHIO 6 DEOFHEREEEZ KL TV
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six countries, before weighting. For additional details on the sampling and
weighting, see Occupational cancer risk factors in Europe — summary of the
the Worker's

(https://osha.europa.eu/en/publications/occupational-cancer-risk-factors-

methodology of Exposure Survey

europe-summary-methodology-workers-exposure-survey) and future

publications.

Do FHH KO EAAF T OFEMIZ OV T, BRINZI T DREEMERS AU 2 7 BIA-
AT < BRI

(https://osha.europa.eu/en/publications/occupational-cancer-risk-factors-

europe-summary-methodology-workers-exposure-survey ) D JFIEHDOER &

WEBOHR A SO Z &,

4 Young people tend to be underrepresented in telephone surveys, as described
in the EU-OSHA Feasibility study on the development of a computer-assisted
telephone survey to estimate workers’ exposure to carcinogens in the

European Union (2017).

4EU-OSHA ® TEU (ZBUT DB AME~DOIEHE DX B2 HEET 57200
32— S SR RREIRA OB IC B9 5 I AR MR ) (2017 4F) ICRE#E S
NTWD X DI, BEEMHA TIIHEE OFEMEWEIICZH 5,

5 The survey questionnaire is operationally divided into specific sets of
questions (or modules): 50 job modules and 41 task modules, which include
simple and factual questions about the tasks that workers carry out in their
day-to-day jobs, supporting the assessment of potential exposure of workers

to the selected cancer risk factors.

b A EEIE, EH k. FrEOERE Y b CUITERER]) (2o b6 TS @ 50
DR KL O 41 OVEETZRE TR S, T8 703 B 2 DAL TIT > TV 51k
EICHAT M CTHEEFICHESWIZEMNEG S BIRS N B Y X7/ F~D
i BE OBERNT < TEOFHE 2 X E T 5,

S IETE H FEAR D IEFRIF LD A AFERGR AR OEIE (%)
Professional status, type of contract & D Hi s Share of WES respondents (WES®D[aIZ 35 DHE|
)
Self-employed ER-e =5 14.4%
Employed, including: RO 72 CE < FHAEF L TTWERE | 85.6%
Contract of unlimited duration
Contract of limited duration HIRD B S Hf] T < ig A+ 11.4%
A temporary employment agency contract AFIRIE =54 2.3%
An apprenticeship or other training scheme | FEBSHIE IXZ OO HHER LK 1.0%
contract
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https://osha.europa.eu/en/publications/occupational-cancer-risk-factors-europe-summary-methodology-workers-exposure-survey
https://osha.europa.eu/en/publications/occupational-cancer-risk-factors-europe-summary-methodology-workers-exposure-survey

Other situations (other or unknown type of contract, | & DOfOIRIL (F DD T ARB 72 KT HE) 1.2%
Total =i 100.0%

Base: all workers in the six countries, WES 2023, EU-OSHA

R . 6 TEOEFEE,. WES 2023, EU-OSHA

Almost 70% of the respondents were employed workers with a contract of
unlimited duration, 14.4% were self-employed and 11.4% were employed with
a contract of limited duration. The survey population also included employed
workers with a different type of contract, as Table 2 shows. More than two-
thirds of the respondents worked in micro and small-sized workplaces, as

Figure 6 shows.

2 D T0% < NEHIREZK OWIEME TH Y | 14.4% 0 HEZE, 11.4%08H
HIRZ DR E Th - T,

F2HPRT LT, REREMICIT, B b 2 A4 T O ERE AT D TER 78
FZHLEENTNS, K6 08RT Loz, FEFHED 35D 2 LI EAEM - /NG
DG T TV T,
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Figure 6: Distribution of WES respondents by workplace size (in %)

X 6 : WES [BI&F ORAGHAER A (BEAL%))

¢

m Works alone

= Micro-sized workplace (2-9 workers)

= Small-sized workplace (10-49 workers)

= Medium-sized workplace (50-249 workers)

= Large workplace (250 workers and over)

Size unknown, or refused to answer

EERHELATE - L7214 6 1100 [HBIRI — ARG 14, KOEBY T, )

® Works alone

HUMESE ST B
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Micro-sized workplace (2-9 workers)

FRIRUEIESYS (2—9 A)

Small-sized workplace (10-49 workers)

USRS (10—49 A)

m Medium-sized workplace (50-249 workers)

hRUEEREY (50—249 N)

= Large workplace (250 workers and over)

KABLESEYS (250 ALLE)

Size unknown, or refused to answer

BB B SR AR A

Total

Bt

More information on the most relevant exposures and combined exposures
will become available through more in-depth analysis of the data. The WES
dataset, including the final assessment of exposure to the 24 cancer risk
factors and demographic and job-related information for all respondents, will

be made publicly available for research purposes in 2024.

b BIEEO BV BROEANRIE BICHET 2 LR BRI, 7—%
XU T A L TRLND L HIC b, WES (7@#E X< &fE) 7
— Xy NI, 24 ONASERKF~D1E < 5B ORAFHM M NERIEH O N DT
FHFHOR B NS B WA B A, 2024 FITHIEHB T A S5 T
ETHD,
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WES methodology in short

WES D 5 ¥ ORI

e WES is a telephone survey, based on the Australian Work Exposures
Study (AWES), that estimates probable exposure of workers during the
last working week to 24 known cancer risk factors, including industrial
chemicals, process-generated substances and mixtures, and physical risk
factors.

e The survey covers a representative selection of the working population
from six European countries: Germany, Ireland, Spain, France, Hungary
and Finland. The questions were translated from English to national
languages. EU-OSHA developed an English glossary of technical terms to
support accurate translation, using the best terminology known to
workers.

¢ A random, population-based sample of workers aged 15 years or more
participated in each country, including both employed and self-employed,
and covering all the occupations and sectors of economic activity,6 as well
as those employed in public administration.

* The sampling strategy was based on a random digit dialling strategy

targeting only mobile phones. In order to over-sample occupations with an

expected higher risk of exposure to the selected cancer risk factors, the agreed
approach was to under-sample the occupations with an expected lower risk

(e.g. office workers), which allows for robust survey estimates across all

occupations, as well as subsequent granular analysis of results.

*  Workers answered detailed questions about the tasks they completed at
work during the last working week and information on the prevention

measures applied. Based on their responses, the probability of exposure

to cancer risk factors was automatically estimated using the Occupational

WES (55f#%# 13 < #23#) 1%, Australian Work Exposures Study (AWES :
F—A b7 U THEEIL BEME) 2 RIC L -EFEHETH O  EETWE.
TR CTRAET2WE K ORI NTHEIN Y 27 K12 &Te, 24 OBEH
DAY AT RF~DEITO G EE O G B DX @O EEZHEET 5
HDTh D,

Z OFET, KIN 6 W EOREHRTBEELEH 2R L LTS FAY,
TANT R AL TITUVANCT)=ROT 4T RTHD,
B RNTHEED DA EFEICHR &7z, EU-OSHA I&, EfZeffiikR% R — b
T 5720, B> T D biEY) 72 M HFEZ AL L 72 955505 M H
FEERZARR LT,

KIED 15 5L E D5 #E 0 b ARSI L7 A O _—Z2A D 7))L T,
A KR OB B EEDOm ST 228G, TR TORER OBFEIEEIE 6 2%
N—L., {TEIZHEF T 2EH L ETe,

T AEIL EREFEOLZ NG L LT 7 v Z DB X A YV B IS
TWD, BIRSNTZBA Y AT R F~DIELEY A7 B@n & PRSI
¥ BENCHIHT 5720, VA BMERNWE PRINDIBE (P70 2 T—F
—E) /NI T A Z L L, ZHUC KD RIS DS
BHEED ATHEIZZR Y | E D% DOREROFEMZR 04T & vWHEIC 2 D,

T L, B ORI T T LIaERE L L S PRAHE ICBE
?‘éfa%& [ZDOWT, FEIZREMICEE LT, Z0RIZICESE, BENRA

T = _X—= 2 XL Talis AT & (OccIDEAST) Y — v ZHWT, BAD
FERRIAFIZIE < 88 SN DRER DY A BAICHEE S iz,
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Integrated Database Exposure Assessment System tool (OccIDEAST).
WES has been thoroughly adapted by EU-OSHA and occupational safety
and health experts from the survey countries, in terms of the questions
and the exposure assessment logics used by OccIDEAS, to be relevant to
the EU context and considering the EU legislation related to the 24 cancer
risk factors.

Estimation of exposure in WES is provided in terms of probability of
exposure to the selected cancer risk factors. Probable exposure is further
divided into three categories (high, medium and low levels).

Interviews were conducted by trained local interviewers using CATI
(Computer Assisted Telephone Interviewing) between September 2022
and February 2023. The total interview duration differed for each worker,
as it depends on the job and the specific tasks carried out in the last
working week.

Survey data were subject to several steps of quality control, and they were
weighted to account for the socio-demographic structure and the total
working population of each country included, as well as potential multiple
ownership of mobile phones.

After completion of fieldwork and several quality control stages, weighted
data from 24,402 valid interviews have become available for analysis.
For additional details on the methodology, see Occupational cancer risk
factors in Europe — summary of the methodology of the Worker's Exposure

Survey and future publications.

WES (%, EU-OSHA tifExSREOF L 2EAFEMFIC L - T,
OccIDEAS T fl &M &1 < BRHMIHIEE & 2 EU ORI &
B, 24 ONASERKFICEE TS EU OIEFEEZZE LN S, HIEMICE
BEn,

WES (F7f## 13 < i) 12
KA ~DIEL TBOMER LW S BRI DATOIL TN D

S (EL ARV 2T B Tn D
RECY FAASIE 2022 429 A5 2023 45 2 AT T, iz =T =Bl
R D FHAEF 45725 CATI (Computer Assisted Telephone Interviewing)
Z VTSN L7z, [IER Y A ORI I, B8 & ONELIT oD 57 @l |2 S i =
NI EDIEREIZ K-> TR D720, Frl#E Z LI 2,

BT 52X BOHEEL, %?Réhfm\/uj 4
<BEWERIZEHICS

HET — 213, WS ODDOEBZ R CIWEEH I, FEOLES AN OREF
AR I S O 7 ) N 037 ONC #EHY BB RE OB LT A O rHEME A B8 L CEA
fHF &=,

BUHIER A e NN < OO i BB BB RS A8 T 24,402 R0 A D72 BELY F7
BENDLELNIZER T INTT =2 BRI TE S L 512k o T,
TAEGROFEIZ DWW T, BRINZIIT DIREMER A Y R 7 K- F7 B # 13 <
TREOFIEROERI R OAE %R OTUTESROZ &,
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The European Agency for Safety and Health at Work (EU-OSHA) contributes
to making Europe a safer, healthier and more productive place to work. The
Agency researches, develops, and distributes reliable, balanced, and impartial
safety and health information and organises pan-European awareness raising
campaigns. Set up by the European Union in 1994 and based in Bilbao, Spain,
the Agency brings together representatives from the European Commission,
Member State governments, employers’ and workers’ organisations, as well as

leading experts in each of the EU Member States and beyond.

RRIN B 22 e A (EU-O0SHA) (X, FRINZ L 0 224 CREBERI DD AEFEME D 15
WSS &5 2 LICEBLL TV 5, EU-OSHA I, FEMENE L, NT U ADE
TN 2 R ARG A WFSE, BRFE S OVBCAT L, RN 2 x5 & L= E ik b
Ty o= E LTV D, 1994 4FIZRINES (BU) k> TR s, A
A D NN T AR YU L 55 RSB 1, RN B, IR EEUE, EEE
MR K OS5 & RO EE OI1F 0>, EU MBENAAO EEARFMZE RSN T
W5,

European Agency for Safety and Health at Work
Santiago de Compostela 12

48003 Bilbao, Spain

E-mail: information@osha.europa.eu

https://osha.europa.eu

BRI 55 B 22 = AR i

Yo TaTI T
48003 BN/ AL

aVIRAT—F 19

- A —/V : information@osha.europa.eu

https://osha.europa.eu

m Publications Office

EU ®on =~ —7 K OHUR

27




