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Abstract

Background: In most countries in the EU, national surveys are used to monitor working conditions and health.
Since the development processes behind the various surveys are not necessarily theoretical, but certainly practical
and political, the extent of similarity among the dimensions covered in these surveys has been unclear. Another
interesting question is whether prominent models from scientific research on work and health are present in the
surveys – bearing in mind that the primary focus of these surveys is on monitoring status and trends, not on
mapping scientific models. Moreover, it is relevant to know which other scales and concepts not stemming from
these models have been included in the surveys. The purpose of this paper is to determine (1) the similarity of
dimensions covered in the surveys included and (2) the congruence of dimensions of scientific research and of
dimensions present in the monitoring systems.

Method: Items from surveys representing six European countries and one European wide survey were classified
into the dimensions they cover, using a taxonomy agreed upon among all involved partners from the six countries.

Results: The classification reveals that there is a large overlap of dimensions, albeit not in the formulation of items,
covered in the seven surveys. Among the available items, the two prominent work-stress-models – job-demand-
control-support-model (DCS) and effort-reward-imbalance-model (ERI) – are covered in most surveys even though
this has not been the primary aim in the compilation of these surveys. In addition, a large variety of items included
in the surveillance systems are not part of these models and are – at least partly – used in nearly all surveys. These
additional items reflect concepts such as “restructuring”, “meaning of work”, “emotional demands” and “offensive
behaviour/violence & harassment”.

Conclusions: The overlap of the dimensions being covered in the various questionnaires indicates that the
interests of the parties deciding on the questionnaires in the different countries overlap. The large number of
dimensions measured in the questionnaires and not being part of the DCS and ERI models is striking. These
“new” dimensions could inspire the research community to further investigate their possible health and labour
market effects.
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Background
The working conditions of different European countries
are monitored by national and EU wide surveys. National
as well as European politicians use the results from these
surveys for their decision making on issues regarding
working conditions and work-related outcomes. In this
paper, two issues regarding the monitoring of working
conditions at the national level and the EU level are inves-
tigated. First, the dimensions of the psychosocial working
environment monitored in these surveys and the degree
of European consensus are examined. Second, the extent
of overlap between these dimensions and dimensions of
the most prominent psychosocial models on work and
health is investigated.

Monitoring of working conditions
Surveys on working conditions aim at studying status
and trends in working conditions and at identifying risk
groups. Surveillance of the work environment needs to
include assessments being both cross-sectional – in order
to point out vulnerable groups – and longitudinal – in
order to allow the follow-up of trends [1]. A necessary
prerequisite for a meaningful interpretation of the data is
the usage of exactly the same items in each wave of the
survey. For consecutive surveys it is always a dilemma to
either improve an item and the fact that a change in ques-
tioning hinders trend analysis. In addition to following
trends, surveys are aimed at grasping new, emerging is-
sues. Hence, the purpose of national surveys is more de-
scriptive than aetiological.
In recent decades of monitoring working conditions,

psychosocial working conditions have gained increasing
attention in these surveys [2], reflecting the changing
world of work and the concern for potential adverse
health outcomes caused by psychosocial hazards. The
latter are defined as “those aspects of work design and
the organisation and management of work, and their so-
cial and environment contexts, which have the potential
for causing psychological or physical harm” ([3], in: [4],
p.129 f.). Indeed, psychosocial working conditions consti-
tute a large part of these surveys [5,6]. The importance
of this issue in politics is reflected in recommendations
by the European Agency for Safety and Health at Work
(EU-OSHA, [7]).
In the development of these monitors, there has been

little coordination between the countries because these
large national surveys are managed and financed by
different national institutions, e. g. ministries and stat-
istical bureaus, and other parties such as the social
partners (Employers’ and employees’ organizations).
Hence, the aim of the different surveys with regard to
possible occupational safety and health (OSH) risks
and risk groups has been defined in national contexts.
E.g. in Denmark, monitoring is carried out by the National
Research Centre for the Working Environment on behalf
of the Danish Working Environment Authority, and the
content of the surveillance programme is negotiated with
the social partners. In Germany, monitoring is carried
out by the Federal Institute for Occupational Safety and
Health (BAuA) together with the Federal Institute for
Vocational Education and Training (BIBB).
As a consequence, the content of the questionnaires in

each of these surveys is specific to the different countries
[6]. Additionally, even if the same concepts are measured,
specific concepts might be measured in different ways,
making comparisons across countries difficult. In order to
derive valid conclusions from comparisons, measurements
must be identical [8].

Psychosocial working conditions & health
The last decades have seen increasing efforts in research
on associations between psychosocial working conditions
and different health outcomes: Poor working conditions
have been shown to be related to incident heart disease
[9-11], development of depressive symptoms [12-14], new
cases of long term sickness absence [15-17] and disability
pensioning [18].
Research on the impact of work on health is – to a

large extent – based on two models, namely the demand-
control-support model (DCS; [19,20]) and the effort-
reward-imbalance model (ERI; [21,22]). In several reviews
and meta-analyses, these dimensions have been related
to health outcomes such as cardiovascular diseases
[10,11,23], musculoskeletal diseases [24] and mental
disorders [12-14,25]. Nonetheless, recent research has
indicated that further psychosocial concepts beyond DCS
and ERI seem to be linked to health outcomes [26-28].
Based on our considerations regarding monitoring of

working conditions in Europe and on the associations of
psychosocial working conditions and health outcomes,
we wish to connect scientific research with practical
realization on two issues in this paper. First, we explore
which dimensions of the psychosocial working environ-
ment are monitored in the surveys in Europe. This com-
parison will point to commonalities as well as to topics
measured only in a few national surveys and allow us to
make inferences on the comparability across countries.
Second, we investigate if the DCS and the ERI, i.e. the
most prominent models on work and health in the scien-
tific literature, are covered and to which extent dimen-
sions outside these models with a possible relation to
health as has been shown in some studies are covered.

Methods
Data
In 2009, six member countries of the “Partnership for
European Research in Occupational Safety and Health
(PEROSH)”, a joint collaboration of European institutes
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on research and development in occupational safety and
health, formed a project group on “Survey development
and cross culture methodology”: Spain, the Netherlands,
Finland, Norway, Denmark and Germany. The group
chose questionnaires used in the recurrent surveillance
systems that – among other aspects – focus on working
conditions and health in their respective countries. Add-
itionally, Eurofound, the European Foundation for the Im-
provement of Living and Working Conditions whose role
is to provide knowledge in the area of social and work-
related policies, was invited to join the group as an associ-
ate partner. For each country, the national survey focusing
on working conditions and health was used as input data.
In effect, the following surveys were included: Spanish
National Working Conditions survey (ENCT), National
Working Condition Survey (NEA) in the Netherlands,
Finnish National work and health survey (FNWHS),
Norway - Survey of living conditions - Working envir-
onment (LKU), Danish Work Environment Cohort
Study (DWECS ), German Labour Force Survey (BIBB/
BAuA) and European Working Conditions Survey (EWCS).
All included surveys are repeated periodically. For each
survey, the latest wave with an authorized English transla-
tion was selected. In some countries, e. g. Denmark, there
has been a new wave with a revised questionnaire; how-
ever, it is not available in English as of yet. The items and
questions were translated from their original language into
English by authorized translators in each country. An ex-
ception was Germany where only the older version of the
survey from 2006 was translated by professional transla-
tors and the items that were new to the latest survey were
translated by two English-speaking scientists from the
field of occupational safety and health.

Analysis
The cooperating partners agreed on a taxonomy to classify
the psychosocial items of all questionnaires by the follow-
ing procedure: In a first step, this taxonomy was based on
the dimensions of the DCS-model [19,20] and the ERI-
model [21,22]. As an enhancement to these models in step
two, the COPSOQ taxonomy [29] was added to cover a
wider field. The COPSOQ is a comprehensive question-
naire based on seven theories in occupational health
psychology covering a large variety of dimensions describ-
ing psychosocial working conditions [29]. Thus, these di-
mensions do not originate from COPSOQ, a number of
dimensions can also be found in other broad instruments
like the QPS Nordic [30]. In step three, we added new di-
mensions based on other specific concepts because it be-
came evident that the dimensions included so far did not
suffice in order to classify all items. In effect, the tax-
onomy contains 34 dimensions. Table 1 gives an overview
from which model (DCS and/or ERI) the dimensions ori-
ginate and/or whether they are part of COPSOQ. A full
table containing all items assessing psychosocial work-
ing conditions that have been used in the surveys and
that were sorted into the 34 dimension can be found in
Additional file 1. All dimensions were sorted into one of
six domains (demands at work, work organization and
job contents, interpersonal relations and leadership,
work-individual interface, values at workplace, offensive
behaviours; [29]).
The dimension “reward” that stems from the ERI-model

combines different aspects: i) money/promotion, ii) esteem,
iii) status control/job security [21,22]. In other theories and
questionnaires, these three aspects are separate constructs.
In order to enhance clarity, we have chosen to follow
this separation. Consequently, our overview does not
contain a combined dimension “reward” but separate
aspects as e.g. “financial rewards”, “career development”
and “job security”.

Ethical approval
Because we analysed the content of questionnaires (and
not participant data) ethical approval was not necessary.

Results
Table 1 gives an overview of the dimensions of psycho-
social working conditions used in the seven surveys. A
more thorough overview of all dimensions and all items
can be found in Additional file 1. 16 out of 34 dimensions
(47%) are used in seven or six of the surveys. Additionally,
9 out of 34 dimensions (26%) are used in either four or
five of the surveys.
Some domains are covered by most surveys, e.g. “demands

at work”, “work organization and job contents”, and
“work-individual interface”. In the domain “demands at
work”, all seven surveys cover the dimensions “emotional
demands” and “quantitative demands”, the latter with both
“work pace” and “amount” items. In the domain “work
organization and job contents”, the dimensions, “degrees
of freedom”, “influence/decision authority”, “possibilities
for development/skill discretion” and “variation/repeti-
tion” are covered in 6 or 7 surveys; and in the domain of
“work-individual interface”, both dimensions “job security”
and “work-life balance” are covered in all seven surveys.
An example of a domain that is more sparsely covered

is the domain of “interpersonal relations and leadership”
where only a minority of dimensions are covered in all
seven surveys (“contact with supervisor/social support
by supervisor”, “contact with co-workers/social support
by co-workers”) or in six surveys (“social community at
work”, “restructuring”). The majority of dimensions from
this domain are only covered in a two or three surveys,
e. g. “role conflict”, “recognition” and “predictability”.
Even though there is great similarity in which dimen-

sions are covered by the individual surveys one can find
a lot of differences in the wording of questions as well as



Table 1 Dimensions present in the participating surveys - number of surveys and questionnaires/models of origin

Domain Dimensions No. of surveys
in which dimension

is measured

Dimension is part
of DCS model

Dimension is
part of ERI
model

Dimension is
part of COPSOQ

I or II

Other
dimensions

Demands at work Demands - general (work load) 4 √

Quantitative demands - work
pace

7 √ √ √

Quantitative demands - amount 7* √ √ √

Emotional demands 7 √

Demands on hiding emotions 2 √

Cognitive demands 5 √** √

Sensorial demands 2 √

Contact with clients, suppliers etc. 5 √

Interruptions 4 √

Work organization
and job contents

Degrees of freedom 7 √

Influence/decision authority 7 √ √

Possibilities for development/
skill discretion

7 √ √

Variation/repetition 6 √ √

Meaning of work/commitment
to the workplace

6 √

Organizational influence/org.
decision latitude

4 √

Workplace innovation 3 √

Interpersonal relations
and leadership

Contact with supervisor/social
support by manager

7 √ √ √

Contact with co-workers/social
support by co-workers

7 √ √ √

Teamwork/social community
at work

6 √

Quality of leadership 3 √

Predictability 3 √

Recognition 2 √ √

Career development 5 √ √

Role conflict 3 √ √

Role clarity 4 √

Financial rewards 5 √ √

Safety culture 4 √

Restructuring 6 √

Work-individual
interface

Job security 7 √ √

Work-life balance 7 √

Values at workplace Trust 1 √

Justice/discrimination 6 √ √

Offensive behaviour Offensive behaviour/violence
& harassment

6 √

Workplace conflict 2 √

*In Finland, the dimension “quantitative demands – amount” is assessed by asking participants about the number of compensated and non-compensated overtime at work.
**The aspect of “having responsibility” – which is part of “cognitive demands” – is assessed in two countries: the European EWCS and the German BIBB-BAuA.
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answering schemes in the items assessing the dimensions.
For the former, one example are the items assessing “emo-
tional demands”: In Denmark, workers are asked whether
their work is emotionally draining (“Is your work emo-
tionally draining?” [29]), whereas Norwegian workers are
asked how often strong emotional feelings arise at work
(“In your work, to what extent do you need to deal with
strong feelings such as sorrow, anger, desperation, frustra-
tion and so on from customers, clients or other people
who are not employed at your workplace?” [26]). The
former item includes the workers’ evaluation of their
work, whereas the latter item focuses on a description
of a situation.
Similarly, answering schemes between countries partly

differ. In the German survey, workers are not only asked
whether certain work conditions apply to them, but also,
whether this is distressing for them. One such example
is the assessment of “quantitative demands – work
pace”: “How frequently does it occur in your work that
you have to work very fast? Is that stressful for you?”[31].
This second part of the question is not used in any other
country: e. g. in Spain, workers are solely asked “To what
extent does your work imply working very fast?” [32].
Tables 2 and 3 give an overview on the degree to

which the dimensions of the two prominent models on
the psychosocial work environment, i.e. the DCS and the
ERI model, are covered in the seven surveys. According
to the taxonomy used for classifying items, two or three
dimensions make up each of the dimensions from the
models. E.g. “control” from the DCS model includes
three aspects that are separate dimensions in the tax-
onomy: “influence/decision authority”, “possibilities for
development/skill discretion” and “variation/repetition”.
Similar distinctions hold true for the other dimensions
“demand”, “support”, “effort” and “reward”.
Dimensions of the DCS-model are to a great extent

covered in the surveys; it is solely one dimension -
“role conflict” - that is assessed in three surveys only.
Whereas quantitative demands – amount” are assessed
Table 2 The DCS model in the surveys

Dimension of DCS model Dimension in overview

Demand Quantitative demands - work pace

Quantitative demands - amount

Role conflict

Control Influence/decision authority

Possibilities for development/skill discretion

Variation/repetition

Support Contact with supervisor/social support by s

Contact with co-workers/social support by c

Notes: √ = dimension is available in the survey; − = dimension is not available in the
assessed by asking participants about the number of compensated and non-compe
NL = Netherlands; DK = Denmark; NO = Norway; FI = Finland; ES = Spain; DE = Germa
with items asking about work piling up, having too
much to do and working to tight deadlines in six surveys,
the dimension is assessed by asking participants about the
number of compensated and non-compensated overtime
at work in Finland.
For the ERI model, the picture is more diverse: Whereas

the effort dimension is only fully covered in Germany and
Europe, the three aspects of the reward dimension are
fully covered only in Norway. Among the three aspects of
rewards, the Spanish survey doesn’t cover the aspect of
“money and promotion” at all whereas in the other coun-
tries, this aspect is at least partly covered. The aspect “job
security” is fully and the aspect “esteem” at least partly
covered in all seven surveys.
At the same time, our analyses reveal that a variety of

working conditions outside the two prominent models
on work and stress are actually monitored in large na-
tional surveys: more than half of the dimensions in our
taxonomy stem from other sources than DCS or ERI. A
majority of these dimensions, especially those present in
all or nearly all surveys e. g. “emotional demands” (in all
seven surveys) and “meaning of work” (in six out of
seven surveys), is covered by the COPSOQ as can be
seen in Table 1. Of the five dimensions that are neither
covered by DCS, ERI nor COPSOQ, only one is covered
in six out of seven surveys: “restructuring” The other
four dimensions are only covered in some surveys, e.g.
“workplace innovation” (three out of seven surveys) and
“organizational influence” (four out of seven surveys).

Discussion
This paper aimed at answering two questions regarding
monitoring of working conditions in Europe. First, which
dimensions of the psychosocial working environment are
monitored in six national and one European wide survey
and are comparisons between survey results possible. Sec-
ond, to which extent do these dimensions overlap with
the most prominent models on work and health – the
DCS and the ERI – and to which extent are dimensions
NL DK NO FI ES DE EU

√ √ √ √ √ √ √

√ √ √ √* √ √ √

- √ √ - - - √

√ √ √ √ √ √ √

√ √ √ √ √ √ √

√ √ √ - √ √ √

upervisor √ √ √ √ √ √ √

o-workers √ √ √ √ √ √ √

survey; *In Finland, the dimension “quantitative demands – amount” is
nsated overtime at work.
ny; EU = Europe.



Table 3 The ERI model in the surveys

Dimension of ERI model Dimension in overview NL DK NO FI ES DE EU

Effort Quantitative demands - work pace √ √ √ √ √ √ √

Quantitative demands - amount √ √ √ √* √ √ √

Interruptions - - √ √ - √ √

Cognitive demands √ √ - - √ √ √

Reward - money & promotion Career development √ √ √ √ - - √

Financial rewards √ - √ √ - √ √

Reward - esteem Contact with supervisor/social support by supervisor √ √ √ √ √ √ √

Contact with co-workers/social support by co-workers √ √ √ √ √ √ √

Justice/discrimination √ √ √ √ √ - √

Recognition - √ √ - - - -

Reward - status control & job security Job security √ √ √ √ √ √ √

Notes: √ = dimension is available in the survey; − = dimension is not available in the survey; * In Finland, the dimension “quantitative demands – amount” is
assessed by asking participants about the number of compensated and non-compensated overtime at work.
NL = Netherlands; DK = Denmark; NO = Norway; FI = Finland; ES = Spain; DE = Germany; EU = Europe.
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outside these models with possible relations to health out-
comes covered.
With regard to the first question, we can state that

there is a large overlap of dimensions covered in the
seven surveys. A number of dimensions were measured
in most surveys: quantitative demands (amount and
work pace), emotional demands, degrees of freedom, in-
fluence/decision authority, possibilities for development/
skill discretion, variation/repetition, meaning of work,
social support (co-worker, supervisor), social community
at work, restructuring, job security, work-life balance,
justice/discrimination and offensive behaviour/violence
& harassment. However, the items used to assess these
concepts differ between the surveys – sometimes rather
slightly, and sometimes more profoundly. Furthermore,
different items tap into very different aspects of the same
concept so coverage of the dimensions differs a lot, e.g. the
dimension “possibilities for development/skill discretion”
can be measured by use of available skills, developing avail-
able skills, learning new skills, being creative or attending
trainings. For comparative purposes, e.g. with regard to
prevalence, this poses a problem: It is impossible to say
where differences between two countries that use differ-
ently formulated items stem from.
With regard to the second question, we can state that

both the DCS-model and – to a slightly lesser extent – the
ERI–model are covered in most countries. At the same
time, more than half of the dimensions present in the sur-
veillance systems are not part of these two prominent
models on work and health. The “non-model-dimensions”
being measured in most surveys were: emotional demands,
degrees of freedom, meaning of work/commitment to the
workplace, social community at work, restructuring, work-
life balance and offensive behaviour/violence & harassment.
We found that dimensions assessed in the surveys are

to a large extent the same, indicating that similar themes
are covered within the field of psychosocial working con-
ditions across Europe. Consequently, one can assume that
interests in the countries are to a considerable extent simi-
lar and that the same themes are of relevance for the
social partners.
At the same time, we see a lot of dissimilarities in the

specific formulation of items used to assess these di-
mensions. One example is the dimension ‘quantitative
demands - amount’: Danish workers are asked if they have
an unevenly distributed work burden and if they can ac-
complish their work tasks. In Finland, the dimension is
assessed by asking workers about the number of compen-
sated and non-compensated overtime at work. It is also
interesting to see that in some surveys, the items require a
description of the working conditions whereas in other
surveys, workers are encouraged to report their evaluation
of the impact of their working conditions on them. E.g.
for the dimension “financial rewards”, workers in Norway
are asked whether their salary is appropriate for their ef-
fort and performance at work, whereas workers in
Germany, Finland and the Netherlands are asked if they
are satisfied with their salary. Differences in formulation
are presumably a result of a strong national focus in the
development of the surveys with rather little coordination
between the countries.
We have not investigated the theoretically derivable

factorial structure of the dimensions underlying the items
used in the seven surveys. Therefore, we cannot know for
certain that the items of e.g. the DCS represent three dis-
tinct factors. This could be considered a limitation of our
study. However, we did not carry out such an analysis be-
cause of the large differences in the formulation of items
in the surveys included in the present paper (see previous
paragraph).
Comparisons between countries could be facilitated by

aligning the formulation of items – however, changes in
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the formulation of items would make it impossible to
analyse trends per country as such an analysis requires
the usage of the same item over time. Apart from that,
because in each country different partners have a say in
the design of the surveys, changes cannot be easily imple-
mented. In the end, one has to find a balance between
comparability between and within countries.
It is surprising to see how much the two prominent

models on work and health are covered in the surveys
when bearing in mind that the primary aim of monitoring
is not to measure scientific concepts. From our analyses
we can conclude that the DCS-model is indeed very well
covered in the surveys: For the dimension “demand”, two
out of three aspects (quantitative demands - work pace &
amount) are available in all countries; for the dimension
“control”, two out of three aspects – the core aspects: pos-
sibilities for development/skill discretion and influence/
decision authority – are available in all countries; and for
the dimension “support”, both aspects (supervisor and
co-worker) are available in all countries.
Coverage is not as large but still satisfactory for the

ERI-model: The dimension “effort” is at least partly
covered in all countries as is one of the three aspects of
“reward – esteem”. Another aspect, “reward – job security”,
is covered across all countries. The third aspect “reward –
money and promotion” is only fully covered in four surveys
and not covered at all in one country. Nevertheless, conclu-
sions about relations of ERI dimensions and health out-
comes can be drawn from the surveys.
In the scientific community, especially the DCS-model

and the ERI-model have dominated research on “work
stress”. Consequently, a large number of studies are
available on DCS’ and ERI’s relations to health outcomes.
Fewer studies are available on the psychosocial dimen-
sions outside these two models; an example is the re-
search on risk factors for ischemic heart disease and
mental health [9,12,13]. Our analyses reveal that a var-
iety of working conditions outside these two models are
actually monitored in large national surveys, constituting
more than half of the dimensions covered altogether.
Some of these dimensions are present in nearly all surveys.
They present therefore an opportunity for new research if
linked to health outcomes.
At the same time, not all aspects inherent in the two

prominent models are covered in all surveys, as is for
example the case for “role conflict” (see Table 2), an as-
pect of demands in the DCS assessed with one item
[33]. Role conflict has in recent papers been reported
to be prospectively associated with health outcomes
[34,35], indicating that this dimension is important to
measure in the surveys.
Norway covers all core concepts included (see Tables 2

and 3) except “cognitive demands”. This is supposedly
based on the fact that the questionnaire was revised in
2009, now including new dimensions based on the review
on surveillance systems provided by Dollard, Skinner,
Tuckey and Bailey [5]. Hence, a systematic approach to
survey revision seems to lead to a wider coverage of
dimensions – established ones as well as emerging ones.
The overview in the present paper might give input to
planning of new and revisions of existing surveys as well.

Methodological challenges
For some items, it proved to be challenging to sort them
into one specific category. These were items that refer to
two or more dimensions of the taxonomy, tapping differ-
ent aspects at the same time and usually very specific for
one country. The latter can be regarded as an indication
of these items being genuine in trying to capture emer-
ging risks that have only recently gained interest of the
social partners or the scientific community and have not
become established concepts yet. One such example is
the Norwegian item “Do you sometimes have to perform
tasks that you do not feel adequately trained to do?”.
This item could be regarded as assessing a very specific
demand – a “learning demand” – not assessed in any
other country. We did not find it feasible to include a
large number of very specific dimensions just available
for one country into the taxonomy as this posed a risk to
a parsimonious structure allowing comparisons between
surveys. In difficult cases like this, we agreed upon one di-
mension. The aforementioned item was placed under the
dimension “role conflict” after consideration of possible
other dimensions, e.g. “predictability”. Hence, our proced-
ure could potentially have led us to establishing too few
dimensions in our overview.
Apart from the EWCS study, we have mainly analysed

surveys from the northern and western European coun-
tries based on our restriction to studies carried out in
the member countries of the PEROSH group “Survey
development and cross culture methodology” with Spain
as the only country from southern Europe. It is possible
that in other European countries - as well as in other
countries outside Europe - further working conditions
have a stronger impact on the workers’ health as for ex-
ample assessed in a scale on precarious work developed
by Vives, Amable, Ferrer, Moncada, Llorens, Muntaner,
Benavides & Benach [36], depending e.g. on the welfare
systems in the countries. First results supporting this point
were presented by Dragano, Siegrist & Wahrendorf [37].
Prospective scientific studies in a large number of coun-
tries are needed in order to evaluate which dimensions are
important for health.

Conclusions
We believe we with the present study have given a needed
overview over OSH-monitoring in Europe. We hope the
overview will provide input to the revisions and updates
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of individual countries’ surveys. Our study also found that
the dimensions of DCS and ERI are covered in most sur-
veys plus a large variety of psychosocial dimensions not
covered in these models. We believe the latter provide en-
couraging possibilities for research on possible health ef-
fects of psychosocial working conditions not being part of
the DCS and ERI models but of interest to political stake-
holders as for example “emotional demands” and “restruc-
turing”. The surveys we have compared and the data that
is collected by means of these questionnaires offer a basis
for analysing the potential impact of these working condi-
tions on the workers’ health in large samples with a pro-
spective design. One option would be to investigate the
predictive validity of dimensions not covered by the clas-
sical models over a long period of time in those surveys
with a longitudinal design where the development in
health or labour market participation can be followed
in individuals, either through questionnaires [38,39] or
in registers [40]. Another option would be the develop-
ment of job exposure matrices (JEM) based on the na-
tional data on working conditions. Linking the combined
exposure information with longitudinal health information
via occupational codes would allow for an estimation of
the dimensions’ long-term impact on the workers’ health,
based on the condition that there is sufficient variation in
working conditions between the occupations. The moni-
toring and the scientific community could benefit from
one another by combining their efforts in the research
of possible health effects of these dimensions, yielding a
more comprehensive picture of the psychosocial work
environment.

Additional file

Additional file 1: Overview of all dimensions and items assessing
psychosocial working conditions in the seven surveys.

Abbreviations
DCS: Demand-control-support-model; ERI: Effort-reward-imbalance-model;
OSH: Occupational safety and health; BAuA: Federal Institute for Occupational
Safety and Health (Germany); BIBB: Federal Institute for Vocational Education
and Training (Germany); PEROSH: Partnership for European Research in
Occupational Safety and Health; ENCT: Spanish National Working Conditions
survey; NEA: National Working Condition Survey in the Netherlands;
FNWHS: Finnish National work and health survey; LKU: Norway - Survey of
living conditions - Working environment; DWECS: Danish Work Environment
Cohort Study; BIBB/BAuA: German Labour Force Survey; EWCS: European
Working Conditions Survey; COPSOQ: Copenhagen Psychosocial Questionnaire;
QPS Nordic: General Nordic Questionnaire for Psychological and Social Factors
at Work; NL: Netherlands; DK: Denmark; NO: Norway; FI: Finland; ES: Spain;
DE: Germany; EU: Europe; JEM: Job exposure matrix.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
All authors have provided data. IH did the first analyses, HB and MF re-analysed
the data, consulting all authors in all steps. A first draft of the paper was written
by IH; this draft was thoroughly revised by HB and MF and commented on by
all authors in detail. All authors have given final approval of the version to
be published. All authors agree to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or integrity of any
part of the work are appropriately investigated and resolved.
Acknowledgements
We thank Beate Beermann, Anke Siefer and Hans Martin Hasselhorn for
supplying information on the German BIBB-BAuA questionnaire and for
valuable feedback on the draft of the manuscript. The work of the group
has not been funded by outside partners, but was a part of all the participating
institutes’ ordinary activities.

Author details
1Bundesanstalt für Arbeitsschutz und Arbeitsmedizin (Federal Institute for
Occupational Safety & Health), Department “Work & Health”, Nöldnerstraße
40-42, 10317 Berlin, Germany. 2Statens arbeidsmiljøinstitutt (National Institute
of Occupational Health), Gydas vei 8, Majorstuen, Oslo, Norway. 3Det
Nationale Forskningscenter for Arbejdsmiljø (National Research Center for
the Working Environment), Lersø Parkallé 105, 2100 København Ø, Denmark.
4Työterveyslaitos (Finnish Institute of Occupational Health), Topeliuksenkatu
41 a A, 00250 Helsinki, Finland. 5Instituto Nacional de Seguridad e Higiene en
el Trabajo (National Institute of Safety and Hygiene at Work), Calle de
Torrelaguna 73, 28027 Madrid, Spain. 6European Foundation for the
Improvement of Living and Working Conditions (Eurofound), Wyattville Road,
Loughlinstown, Dublin 18, Ireland. 7TNO, Postbus 3005, 2301, DA Leiden,
Netherlands.

Received: 26 June 2014 Accepted: 10 November 2014
Published: 9 December 2014
References
1. Burr H, Bjorner JB, Kristensen TS, Tuchsen F, Bach E: Trends in the Danish

work environment in 1990–2000 and their associations with labor-force
changes. Scand J Work Environ Health 2003, 29(4):270–279.

2. Burr H, Ploug N: How to measure trends in the work environment - a
workshop at the international NAM-NIVA summer school 2007. Scand J
Work Environ Health Suppl 2008, 5:22–26.

3. Cox T, Griffiths A, Cox S: Work-Related Stress in Nursing: Managing the Risk.
Geneva: International Labour Organization; 1995.

4. Cox T, Griffiths A: Assessment of Psychosocial Hazards at Work. In
Handbook of Work and Health Psychology. Edited by Schabracq MJ,
Winnubst JAM, Cooper CL. Chichester: Wiley & Sons; 1996:127–143.

5. Dollard M, Skinner N, Tuckey MR, Bailey T: National surveillance of
psychosocial risk factors in the workplace: an international overview.
Work Stress 2007, 21(1):1–29.

6. Weiler A: Working Conditions Surveys – A Comparative Analysis. Dublin,
Ireland: European Foundation for the Improvement of Living and Working
Conditions; 2007.

7. European Agency for Safety and Health at Work: Promoting occupational
safety and health research in the EU. [https://osha.europa.eu/en/
publications/reports/15]

8. Fink A: The Survey Kit. 2nd edition. Thousand Oaks, California: SAGE
Publications; 2002.

9. Eller NH, Netterstrøm B, Gyntelberg F, Kristensen TS, Nielsen F, Steptoe A,
Theorell T: Work-related psychosocial factors and the development of
ischemic heart disease: a systematic review. Cardiol Rev 2009, 17(2):83–97.

10. Backé EM, Seidler A, Latza U, Rossnagel K, Schumann B: The role of
psychosocial stress at work for the development of cardiovascular
diseases: a systematic review. Int Arch Occup Environ Health 2012,
85(1):67–79.

11. Kivimäki M, Nyberg ST, Batty GD, Fransson EI, Heikkilä K, Alfredsson L,
Bjorner JB, Borritz M, Burr H, Casini A, Clays E, De Bacquer D, Dragano N,
Ferrie JE, Geuskens GA, Goldberg M, Hamer M, Hooftman WE, Houtman IL,
Joensuu M, Jokela M, Kittel F, Knutsson A, Koskenvuo M, Koskinen A,
Kouvonen A, Kumari M, Madsen IEH, Marmot MG, Nielsen ML, et al: Job strain
as a risk factor for coronary heart disease: a collaborative meta-analysis of
individual participant data. Lancet 2012, 380(9852):1491–1497.

12. Bonde JPE: Psychosocial factors at work and risk of depression: a
systematic review of the epidemiological evidence. Occup Environ Med
2008, 65(7):438–445.

http://www.biomedcentral.com/content/supplementary/1471-2458-14-1251-S1.pdf
https://osha.europa.eu/en/publications/reports/15
https://osha.europa.eu/en/publications/reports/15


Formazin et al. BMC Public Health 2014, 14:1251 Page 9 of 9
http://www.biomedcentral.com/1471-2458/14/1251
13. Netterstrøm B, Conrad N, Bech P, Fink P, Olsen O, Rugulies R, Stansfeld S:
The relation between work-related psychosocial factors and the development
of depression. Epidemiol Rev 2008, 30:118–132.

14. Nieuwenhuijsen K, Bruinvels D, Frings-Dresen M: Psychosocial work
environment and stress-related disorders, a systematic review.
Occup Med 2010, 60(4):277–286.

15. Burr H, Pedersen J, Hansen JV: Work environment as predictor of long-term
sickness absence: linkage of self-reported DWECS data with the DREAM
register. Scand J Public Health 2011, 39(7 Suppl):147–152.

16. Allebeck P, Mastekaasa A: Swedish Council on Technology Assessment in
Health Care (SBU). Chapter 5. Risk factors for sick leave - general studies.
Scand J Public Health Suppl 2004, 63:49–108.

17. Duijts SF, Kant I, Swaenk GM, van den Brandt PA, Zeegers MP: A meta-analysis
of observational studies identifies predictors of sickness absence. J Clin
Epidemiol 2007, 60(11):1105–1115.

18. Christensen KB, Feveile H, Labriola M, Lund T: The impact of psychosocial
work environment factors on the risk of disability pension in Denmark.
Eur J Pub Health 2008, 18(3):235–237.

19. Karasek R: Job demands, job decision latitude, and mental strain:
Implications for job redesign. Adm Sci Q 1979, 24:285–308.

20. Karasek R, Theorell T: Healthy Work: Stress, Productivity and the Reconstruction
of Working Life. New York: Basic Books; 1990.

21. Siegrist J: Adverse health effects of high-effort/low-reward conditions.
J Occup Health Psychol 1996, 1:27–41.

22. Siegrist J: Soziale Krisen und Gesundheit [Social crisis and health]. Göttingen:
Hogrefe; 1996.

23. Landsbergis PA, Dobson M, Koutsouras G, Schnall P: Job strain and
ambulatory blood pressure: a meta-analysis and systematic review.
Am J Public Health 2013, 103(3):e61–e71.

24. Hauke A, Flintrop J, Brun E, Rugulies R: The impact of work-related psychosocial
stressors on the onset of musculoskeletal disorders in specific body
regions: a review and meta-analysis of 54 longitudinal studies.
Work Stress 2011, 25(3):243–256.

25. Stansfeld S, Candy B: Psychosocial work environment and mental health–a
meta-analytic review. Scand J Work Environ Health 2006, 32(6):443–462.

26. Johannessen HA, Tynes T, Sterud T: Effects of occupational role conflict
and emotional demands on subsequent psychological distress: a 3-year
follow-up study of the general working population in norway. J Occup
Environ Med 2013, 55(6):605–613.

27. Bültmann U, Kant IJ, van den Brandt PA, Kasl SV: Psychosocial work
characteristics as risk factors for the onset of fatigue and psychological
distress: prospective results from the Maastricht Cohort Study. Psychol
Med 2002, 32(2):333–345.

28. Burr H, Albertsen K, Rugulies R, Hannerz H: Do dimensions from the
Copenhagen psychosocial questionnaire predict vitality and mental
health over and above the job strain and effort-reward imbalance
models? Scand J Public Health 2010, 38(Suppl 3):59–68.

29. Pejtersen JH, Kristensen TS, Borg V, Bjorner JB: The second version of the
Copenhagen psychosocial questionnaire. Scand J Public Health 2010,
38:8–24.

30. Dallner M, Elo A-L, Gamberale F, Hottinen V, Knardahl S, Lindström K,
Skogstad A, Oerhede E: Validation of the General Nordic Questionnaire (QPS
Nordic) for psychological and social factors at work. Copenhagen: Nordic
Council of Ministers; 2000.

31. Bundesinstitut für Berufsbildung & Bundesanstalt für Arbeitsschutz und
Arbeitsmedizin [Federal Institute for Vocational Education and Training
& Federal Institute for Occupational Safety and Health]: BIBB/BAuA-
Erwerbstätigenbefragung 2011/2012. [http://www.baua.de/de/
Informationen-fuer-die-Praxis/Statistiken/Arbeitsbedingungen/
Erwerbstaetigenbefragung-2011-2012.html]

32. Instituto Nacional de Seguridad e Higiene en el Trabajo [National Institute
of Safety and Hygiene at Work]: Spanish National Working Conditions
survey (ENCT). [http://www.oect.es/InshtWeb/Contenidos/Documentacion/
FICHAS%20DE%20PUBLICACIONES/EN%20CATALOGO/OBSERVATORIO/
Informe%20%28VII%20ENCT%29.pdf]

33. Karasek R: Job Content Questionnaire and User’s Guide. Lowell, MA: University
of Massachusetts Lowell; 1985.

34. Tynes T, Johannessen HA, Sterud T: Work-related psychosocial and
organizational risk factors for headache: a 3-year follow-up study of
the general working population in Norway. J Occup Environ Med
2013, 55(12):1436–1442.
35. Lund T, Labriola M, Christensen KB, Bultmann U, Villadsen E, Burr H:
Psychosocial work environment exposures as risk factors for long-term
sickness absence among Danish employees: results from DWECS/DREAM.
J Occup Environ Med 2005, 47(11):1141–1147.

36. Vives A, Amable M, Ferrer M, Moncada S, Llorens C, Muntaner C, Benavides FG,
Benach J: The Employment Precariousness Scale (EPRES): psychometric
properties of a new tool for epidemiological studies among waged and
salaried workers. Occup Environ Med 2010, 67:548–555.

37. Dragano N, Siegrist J, Wahrendorf M: Welfare regimes, labour policies and
unhealthy psychosocial working conditions: a comparative study with
9917 older employees from 12 European countries. J Epidemiol
Community Health 2011, 65(9):793–799.

38. Leineweber C, Baltzer M, Magnusson HLL, Westerlund H:Work-family conflict
and health in Swedish working women and men: a 2-year prospective
analysis (the SLOSH study). Eur J Pub Health 2013, 23(4):710–716.

39. Geuskens GA, Koppes LL, van den Bossche SN, Joling CI: Enterprise
restructuring and the health of employees: a cohort study. J Occup
Environ Med 2012, 54(1):4–9.

40. Hanson LL, Leineweber C, Chungkham HS, Westerlund H: Work-home
interference and its prospective relation to major depression and
treatment with antidepressants. Scand J Work Environ Health 2014,
40(1):66–73.

doi:10.1186/1471-2458-14-1251
Cite this article as: Formazin et al.: Dimensional comparability of
psychosocial working conditions as covered in European monitoring
questionnaires. BMC Public Health 2014 14:1251.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.baua.de/de/Informationen-fuer-die-Praxis/Statistiken/Arbeitsbedingungen/Erwerbstaetigenbefragung-2011-2012.html
http://www.baua.de/de/Informationen-fuer-die-Praxis/Statistiken/Arbeitsbedingungen/Erwerbstaetigenbefragung-2011-2012.html
http://www.baua.de/de/Informationen-fuer-die-Praxis/Statistiken/Arbeitsbedingungen/Erwerbstaetigenbefragung-2011-2012.html
http://www.oect.es/InshtWeb/Contenidos/Documentacion/FICHAS%20DE%20PUBLICACIONES/EN%20CATALOGO/OBSERVATORIO/Informe%20%28VII%20ENCT%29.pdf
http://www.oect.es/InshtWeb/Contenidos/Documentacion/FICHAS%20DE%20PUBLICACIONES/EN%20CATALOGO/OBSERVATORIO/Informe%20%28VII%20ENCT%29.pdf
http://www.oect.es/InshtWeb/Contenidos/Documentacion/FICHAS%20DE%20PUBLICACIONES/EN%20CATALOGO/OBSERVATORIO/Informe%20%28VII%20ENCT%29.pdf

	Abstract
	Background
	Method
	Results
	Conclusions

	Background
	Monitoring of working conditions
	Psychosocial working conditions & health

	Methods
	Data
	Analysis
	Ethical approval

	Results
	Discussion
	Methodological challenges

	Conclusions
	Additional file
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


