
Despite a decline in the proportion of the workforce
employed in traditional, physically demanding sectors such
as manufacturing and agriculture, the fourth European
Working Conditions Survey reveals that some physical risks
are still prevalent. It also confirms findings from the
previous surveys that changes in levels of exposure to most
work-related physical risks tend to be small from one survey
to another. Such improvements as there have been in
exposure to some factors tend to be gradual, with
countervailing negative trends.1

One in five workers continues to be exposed to breathing
in smoke, powder or fumes and nearly one in two workers
reports working at least a quarter of the time in painful or
tiring positions. While 15 years is a relatively short period
in terms of evolving employment structure, it might have
been expected that the workplace changes that have taken
place during this time would generate improved working
conditions, especially in terms of a significant decrease in
the overall incidence of workplace physical risks. 

This chapter examines the overall incidence of a number of
individual physical risk factors, including some that have
been included for the first time in the 2005 survey (e.g.

exposure to infectious materials and to workplace tobacco
smoke). It provides a three-way grouping of risk factors
(ergonomic, biological/chemical and noise/temperatures). It
also looks at the extent to which different categories of
workers (by age group, sex and, especially, sector) are
affected by each. Finally, some of the consequences of
increased physical risk exposure in terms of individual
perceptions of job sustainability and work-related health
risks are explored.

As Figure 3.1 shows, trends for most physical risks have
remained within a narrow range across the four surveys
since 1990. The proportion of workers exposed to repetitive
hand or arm movements at least one quarter of the time has
actually increased over the last five years. This is the most
commonly cited physical risk, with 62% of the working
population reporting exposure. 

There has been a small decrease in workers reporting more
or less permanent (all/nearly all of the time) exposure to
radiation, handling of chemical products or substances and
breathing of smoke, fumes, dust or powder. However,
exposure to vibrations and noise has increased since 2000.

New survey questions 

Three new questions relating to physical work factors were
introduced in the 2005 survey, concerning exposure to
tobacco smoke and to infectious materials and the
proportion of working time spent standing or walking. 

Exposure to tobacco smoke 
One in five workers report being exposed to tobacco smoke
from other people at least a quarter of the time (20%,
dropping to 7% for those reporting being exposed all or
nearly all of the time). There was a significant difference
according to the sex of the respondent: 25% of male workers
report exposure at least a quarter of the time compared to
14% of female workers. There is also a wide variation from
country to country, showing the probable effect of national
legislation to restrict or ban smoking in the workplace, with
countries already having such legislation in place showing
the lowest levels. 

Exposure to infectious materials
Nearly one in 10 workers (9%) reports being exposed to
infectious materials (such as waste, bodily fluids and
laboratory materials) at their workplace at least a quarter
of the time, but more women (5%) than men (2%) report a
high level of such exposure (all or nearly all of the time),
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Figure 3.1: Exposure to physical risks,* 1990–2005 (%)

Note: No data is available for 1990 for some of the risks, as questions on

these were only introduced in later waves of the survey.

1 In this chapter, the term ‘physical risks’ refers to physical risks in the broadest sense, encompassing exposure to physical or ergonomic risks (e.g. work
involving painful or tiring positions), biological or chemical risks, as well as to ambient or environmental risk factors (e.g. noise, high/low temperatures). 
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attributable in large part to the higher proportion of women
working in the most exposed sectoral category, health and
social work (where 23% report themselves exposed all or
nearly all of the time).

Work involving standing or walking 
Another new question introduced in 2005 is whether work
involves standing or walking. While standing or walking are
healthy activities in themselves, being subjected to these
activities for extended periods can predispose a worker to
physical risk, in particular musculoskeletal problems or
fatigue. At the other end of the scale, jobs – often office-
based – that are almost completely sedentary can lead to
increased health risks related to physical inactivity (for
example, high blood pressure and obesity).2

The findings reveal that the degree of walking and standing
at work is overall quite high. Almost three quarters (73%) of
respondents carry out their work while standing or walking
at least a quarter of the time while 43% report doing so all,
or nearly all of the time. The youngest age category (under
25 years of age) reports the highest levels of walking and
standing. More women (30%) than men (25%) report that
their work never, or almost never, involves standing. 

The sector in which people work has a more decisive impact
than either sex or age on the extent to which work involves
standing or walking. At one end of the scale, those working
in financial intermediation – primarily desk and office-
based jobs – report comparatively low levels. At the other
end, four out of five workers in the hotel and restaurants
sector report having to stand or walk in their main paid job
all, or almost all of the time.

Gender dimension of physical risk factors

In general, more men than women report being subjected to
traditional physical work risks (such as noise and
vibrations), although there are exceptions to this rule. In
particular, ergonomic risks (for example repetitive hand or
arm movements, work involving painful or tiring positions)
tend to be more gender-neutral, especially in terms of the
proportion of workers exposed all or nearly all of the time.
For certain risks (exposure to infectious materials, jobs
involving lifting or moving people) prevalence is higher
amongst female workers, reflecting at least in part the
segregation of the sexes in specific sectors, notably the
health and social work sector. 
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Figure 3.2: Gender differences in exposure to physical
risk, with a male higher risk (%)

2 See for example Expert Forecast on emerging physical risks related to OSH, http://riskobservatory.osha.eu.int/risks/forecasts/physical_risks/

Vi
br

at
io

ns

N
oi

se

H
ig

h 
te

m
ps

Lo
w

 te
m

ps

Br
ea

th
in

g 

Va
po

ur
s

H
an

dl
in

g

Ra
di

at
io

n

To
ba

cc
o 

In
fe

ct
io

us
 

Ti
rin

g 
/ p

ai
nf

ul
 

M
ov

in
g,

H
ea

vy
 

St
an

di
ng

Re
pe

tit
iv

e 
ha

nd
 /

sm
ok

e,
 fu

m
es

ch
em

ic
al

s

sm
ok

e

po
sit

io
ns

 

m
at

er
ia

ls

ar
m

 m
ov

em
en

ts

lif
tin

g 
pe

op
le

lo
ad

s

w
al

ki
ng

Table 3.1: Physical risks exposure (% exposed quarter of time or more)

EU country rank

 Most 1 HU 34.2 PL 41.6 RO 45.0 EL 39.0 RO 29.1 LT 17.5 FI 23.3 MT 8.5 EL 37.2 RO 19.0 EL 66.2 ES 12.4 RO 45.1 LT 80.4 FI 79.6
exposed

2 EE 33.6 SI 40.1 EL 44.5 RO 38.6 SK 28.5 CZ 16.6 LT 19.9 SI 7.8 PT 29.0 FI 15.8 RO 61.5 SE 12.1 LT 41.9 PT 80.0 RO 77.2

3 PT 33.3 LT 40.0 CY 36.7 CY 32.7 LV 27.9 SK 16.3 SI 19.8 DE 6.8 LV 28.9 SE 14.5 CY 59.6 FI 11.4 LV 41.4 FI 79.4 EL 76.8

4 LT 31.8 EE 39.4 MT 32.5 LT 30.6 EE 27.5 ES 14.7 EL 18.2 SE 6.8 ES 28.2 MT 13.1 PT 57.1 RO 11.3 EL 41.3 RO 78.8 PT 74.2

5 LV 31.7 HU 38.2 RO 32.0 ES 28.6 EL 27.3 FI 14.4 PL 17.8 FI 6.2 DK 27.5 LT 13.1 HU 53.2 UK 11.1 PL 40.8 SE 77.6 LT 69.3

Least 24 DK 16.8 IT 23.9 LT 17.7 BE 16.4 IE 14.2 IE 6.3 LU 10.5 LU 3.3 FI 11.3 PL 6.2 IE 31.6 LV 4.5 DK 29.8 LU 64.7 LU 54.1
exposed

25 NL 15.9 UK 23.7 UK 16.4 AT 15.8 NL 13.7 SE 6.2 DK 10.2 BE 3.3 IT 9.1 CY 5.6 UK 30.6 IT 3.9 IT 28.5 CY 62.1 BE 52.4

26 UK 15.4 LU 23.4 IE 14.6 IE 15.3 DK 13.2 UK 6.0 CY 9.6 IT 3.1 SE 6.7 BG 5.0 CZ 30.0 BG 3.6 LU 25.6 CZ 59.6 IE 51.5

27 SE 15.1 NL 20.0 EE 14.0 IT 13.6 UK 11.7 DK 4.5 NL 8.7 UK 3.1 IE 5.8 IT 3.7 NL 24.8 PL 3.1 NL 22.0 NL 59.1 MT 51.1
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Measurement of exposure to combined physical risks
In order to identify those categories of workers with the
greatest exposure to a combination of different types of risk
factor, data indicating the average exposure of respondents
to a variety of related workplace physical risk factors can
be used. 

As all the variables are measured using the same seven-
point scale (from 1 ‘all of the time’ to 7 ‘never’), the average
exposure on a scale of 1–7 can be calculated for three
composite variables representing exposure to different types
of risk: ergonomic, biological/chemical and noise/
temperatures. The greater the exposure to multiple risks and

the more intense the nature of the exposure to individual
risks, the higher an individual’s combined risk score will be.3

To facilitate interpretation, a standardised score (z-score)
was calculated across the distribution: 0 represents median
exposure, a positive score is greater than median exposure
and a negative score is less than median exposure,
measured in standard deviation units. In general, a positive
score indicates higher exposure to risk and can therefore be
considered negative from a working conditions or health
and safety perspective.

What emerges is that men, especially younger men, report
themselves more exposed than women to physical risk
factors at the workplace (see Figure 3.5). Exposure to
physical risk factors diminishes for men as they grow older
but even in the most senior of the three age categories (age
50+), men still have a slightly greater-than-average level of
exposure to the composite indicators for biological/chemical
and noise/temperatures. For women, the pattern is more
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Figure 3.4: Gender differences in exposure to physical
risks, with a female higher risk (%)
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3 Composite physical risk factors were constructed as follows: ergonomic risks = combined exposure to painful/tiring positions, vibrations, lifting or moving
people, carrying heavy loads, standing or walking, repetitive hand/arm movements (Cronbach’s alpha = 0.73); biological/chemical and radiation risks =
combined exposure to breathing in smoke, fumes, powder or dust, breathing in vapours such as solvents and thinners, handling chemical products, radiation,
handling infectious materials (Cronbach’s alpha = 0.72); ambient risks = combined exposure to noise, high temperatures and low temperatures (Cronbach’s
alpha = 0.71). Cronbach's alpha is a statistical measure that assesses the reliability of a rating summarising a group of survey answers which measure some
underlying factor (i.e. in this example, ergonomic risks, etc). Cronbach’s alpha scores of 0.7 or above are generally taken to indicate a reliable rating

Figure 3.3: Gender differences in exposure to physical
risk, with similar levels of risk (%)

Figure 3.5: Exposure to combined physical risks, by sex
and age (mean z-score for composite risk indicators)

Note:  +/- < 0.25 = small deviation from mean exposure

+/- 0.25-0.5 = substantial deviation from mean exposure

+/- >0.5 = very substantial deviation from mean exposure
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stable in general with less than average exposure to each
set of risk factors across all age groups.

Occupational and sectoral dimension of physical
risk factors 

There is a strong correlation between working in specific
occupations and sectors and exposure to physical risks, as
Figures 3.6–3.8 illustrate. By occupation, the most exposed
groups are craft and related trades workers, plant and
machine operators and skilled agricultural and fishery
workers – in this respect there is a clear differentiation in
terms of blue-collar and white-collar jobs. 

In terms of sectors, the construction sector reports the
highest level of exposure to each set of risks, with the
agriculture and manufacturing sectors also reporting higher-
than-median exposure. The financial intermediation and
real estate sectors are those in which the lowest exposure is
reported for each set of risks. The hotel and restaurants and
the health sectors are the only sectors in which there are
marked differences between levels of exposure to the three
sets of risks. Workers in the hotel and restaurants sector
report high levels of ergonomic risk but relatively low levels
of biological and chemical risk. In the health sector, workers
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Figure 3.6: Type of exposure to ergonomic risk factors,
by sector and occupation (average standardised (z)
score)

Note: +/- < 0.25 = small deviation from mean exposure

+/- 0.25-0.5 = substantial deviation from mean exposure

+/- >0.5 = very substantial deviation from mean exposure

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

Financial intermediation

Real estate

Education

Public administration and defence

White-collar occupations

Transport and communication

Wholesale and retail trade

Other services

Electricity, gas and water

Health

Manufacturing

Hotels and restaurants

Blue-collar occupations

Agriculture

Construction

Figure 3.7: Exposure to biological and chemical risk
factors, by sector and type of occupation (average
standardised (z) score)

Note: +/- < 0.25 = small deviation from mean exposure

+/- 0.25-0.5 = substantial deviation from mean exposure

+/- >0.5 = very substantial deviation from mean exposure
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Figure 3.8: Exposure to noise/temperatures, by sector
and type of occupation (average standardised (z) 
score)

Note: +/- < 0.25 = small deviation from mean exposure

+/- 0.25-0.5 = substantial deviation from mean exposure

+/- >0.5 = very substantial deviation from mean exposure
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report substantial levels of biological and chemical risk, but
very low levels of risks from noise/temperatures.

Impact of increased exposure to physical risks

The survey sought to identify the correlation between
exposure to physical workplace risks and a worker’s
perception of health risks arising from work and also on
their perception of work sustainability. Persons who report
a high level of exposure to physical risk are more likely to
report that their health is at risk as a result of their work.
They also do not think they will be able to carry out their
current main job at the age of 60. Of the three sets of
physical risks (ergonomic, biological/chemical and
noise/temperatures), increased exposure to ergonomic risk
has the most significant impact on a respondent’s
perception of their ability and/or willingness to carry out
their current job when they are 60 (Figure 3.9).

The most commonly reported physical risk at work is
repetitive hand or arm movements (62% exposed a quarter
of the time or more). The survey confirms a correlation
between the level of exposure to this risk and health
problems such as muscular problems in the shoulder, neck
or limbs, and backache. Repetitive hand/arm movement is
only one of several factors contributing to work-related
musculoskeletal problems and there is clearly a wide
variation in the nature of the relationship from one
individual to another. While the incidence of backache and
musculoskeletal problems has been found to rise with
increased exposure to repetitive movements, nonetheless
the majority of those workers with the greatest exposure (‘all

of the time’) do not report that they suffer from each of the
related health problems. On the other hand, the likely
presence of a ‘healthy worker effect’ may serve to reduce
the reported levels. In other words, workers for whom
repetitive movements have a major negative health impact
may no longer be in the workforce. 

Information about workplace risks and use of
protective equipment 

In addition to measuring exposure to a variety of physical
risk factors, the survey also asked respondents whether they
considered themselves to be well-informed about the health

4 Note: Quartiles are values that divide a sample into four equal parts while terciles divide a sample into three equal parts.
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Figure 3.9: Ability to do same job at the age of 60, by
level of ergonomic risk exposure (z-score quartiles)4 (%)

Note: The survey question on work sustainability was, ‘Do you think you will

be able to do the same job you are doing now when you are 60 years old?’
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Figure 3.10: Lack of information on workplace risks, by
company size (%)

0

2

4

6

8

10

12

14

16

18

One-person
company

Micro
enterprise

(2–9 
employees)

Small 
enterprise

(10–49 
employees)

Medium
enterprise
 (50–249 

employees)

Large 
enterprise 

(250+ 
employees)

not very well informed not at all well informed

Figure 3.11: Lack of information on workplace risks, by
employment status and occupational type (%)
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and safety risks related to the performance of their job and
also whether their job necessitated the wearing of personal
protective equipment. 

Workers in the new Member States declare themselves to
be better informed regarding workplace risks than their
EU15 counterparts: 15% of EU15 workers report
themselves not very well informed or not at all informed
regarding workplace risks, compared to 9% of NMS
workers. There has been a relatively significant increase
(five percentage points) in the proportion of EU15 workers
reporting themselves not well-informed over the last five
years.

There was an increase in the proportion of EU15 workers
wearing protective equipment in 2005 (32%) compared to
2000 (28%). 

There is a significant correlation between company size and
contract status with level of information regarding
workplace risks. Workers in bigger organisations consider
themselves generally to be well informed about workplace
risks. Workers on indefinite contracts consider themselves
to be better informed about risks than those with a less
permanent attachment to their main job. Among the self-
employed, those working alone are twice as informed about
workplace risks (16%) as those with employees (8%).


