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Abstract

Objective Physicians are exposed to a range of work-

related risk factors that may result in occupational diseases.

This systematic review aims at shedding light on the

prevalence and incidence of musculoskeletal complaints

among hospital physicians.

Methods A systematic literature search was performed in

Pubmed and EMBASE (1990–2010), and methodological

quality criteria were applied. A search was done for mus-

culoskeletal complaints.

Results Five medium-quality studies and three high-

quality studies were included in this review. The definitions

and assessment used in the studies for musculoskeletal

complaints were different. In short, the frequently reported

prevalence for hand and wrist pain was 8–33 and 0%, 17%

for shoulder pain, and 9–28% for neck pain. Moreover, the

annual prevalence of low back pain was between 33 and

68%.

Interpretation The limited number of studies makes it

difficult to draw conclusions, and the results should be

intepreted with care. In conclusion, musculoskeletal com-

plaints may be work-related complaints in hospital physi-

cians, which need future attention.

Keywords Hospital � Physicians � Musculoskeletal

complaints

Introduction

Work-related complaints have become a major concern for

employees, employers and governments because of their

negative impact on the health and productivity of the

employees (Fulton-Kehoe et al. 2000). In 2005, a total of

23% of EU27 workers reported work-related muscular pains

in shoulders, neck and/or upper/lower limbs (EFILWC

2007). For nonfatal occupational injuries in the United

States, 18.6% of all new cases occurred in the health care and

social assistance sectors; hospitals even topped the list of

nonfatal injuries and illnesses per year (US labour statistics

2005). Moreover, for the health care and social work pro-

fessions, 50% of the absences due to sickness are caused at

work or by work (European Communities 2004).

Health care workers are exposed to several factors that

can explain the heightened risk for illnesses and sick leave.

For example, the awkward work postures and manual

material handling of hospital staff lead to an increased risk

for occupational musculoskeletal injuries (e.g., Waters

et al. 2007).

Currently, it is difficult to provide adequate prevention

of work-related diseases in physicians because most

reviews reporting on diseases and disorders are based on all

health care workers and do not differentiate for physicians

(Joshi et al. 2006; Bousquet et al. 2006). Physicians are

exposed to factors at the workplace that may cause a broad

range of psychological, biological, physical and chemical

disorders and diseases.

One risk among hospital physicians is due to multiple

physical exposures, e.g. in the operation room because of
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new working techniques like laparoscopy (Stomberg et al.

2010) or duration of keeping awkward postures or because

of walking distance during work (Conzett-Baumann et al.

2009). These factors may lead to different complaints of

the musculoskeletal system that are known to be related to

hospital work. For example, complaints of the musculo-

skeletal system can occur in the upper extremities among

surgeons as a result of precision work in an awkward

position (Berguer et al. 1999). In time, this may lead to

musculoskeletal disorders.

An overview of the incidence and the prevalence of

musculoskeletal complaints among hospital physicians

may lead to more adequate prevention of work-related

diseases and consequently provide a safer and healthier

environment for the physicians. This systematic review

aims at gaining insight into the prevalence and incidence of

musculoskeletal complaints among hospital physicians.

Methods

Search strategy

The literature search included a computerized database

search and a reference search. The computerized literature

search was conducted in Pubmed and EMBASE. The

search strategy aimed at identifying all available published

studies that reported data on the incidence and prevalence

of work-related complaints among hospital physicians. The

key words for the search were the following: (1) physicians

and accompanying specialism (e.g., dermatologist, inter-

nist, physiatrist and oncologist), (2) musculoskeletal, (3)

prevalence, incidence, and (4) medical center, hospital. To

avoid many studies about patients, the key word patient

was used in the search as a limitation. Subsequently, the

reference results were examined for additional studies. One

reviewer (KOH) screened the obtained titles and abstracts

for eligibility. Studies were eligible when all the inclusion

criteria were met. When inclusion or exclusion could not

be made on the title or abstract, the full article was

retrieved to decide of the article was eligible for the review.

Inclusion criteria

Given the large number of papers, the first reviewer (KOH)

narrowed the selection of the papers used by applying the

following inclusion criteria:

• musculoskeletal complaints were defined as musculo-

skeletal complaints, musculoskeletal symptoms or

musculoskeletal disorders.

• the study should be published in English.

• the study was published between January 1990 and

January 2010.

Methodological quality assessment

All the articles were selected on the basis of six inclusion

criteria: (1) positive when a description and clarification

was given for a disorder or disease; (2) description of the

setting and location of the hospital (e.g. city of the hospital,

type of hospital, size of hospital); (3) description of the

physicians; (4) and (5) description of the instruments and

statistics; (6) positive when the response rate was at least

50%. These criteria were selected as important to make a

proper comparison between the papers and the population.

Studies were classified as high (5–6 criteria), medium (3–4

criteria) or low quality (1–2 criteria). Low-quality studies

were excluded from this systematic review.

Results

Study selection

The computer-generated search resulted in 160 references

in Pubmed and 157 references in EMBASE. After exclu-

sion of the duplicated references, all titles and abstracts

were checked for inclusion or exclusion. The most

important reasons for exclusion were: (1) the study did not

distinguish between health care workers in their study and

(2) the study was reporting the prevalence of musculo-

skeletal disorders among patients instead of physicians.

After selection based on the title and on the abstract, 13

articles were selected. After reviewing the whole paper, a

total of five articles were included. Screening the reference

list of the included articles provided an extra three studies.

Finally, a total of eight studies were selected for this review

(Fig. 1).

Reviewing the whole manuscript   
(n=13) 

Studies excluded based on title and 
abstract (n= 304) 

Studies included after computerized 
search (n= 5) 

Studies excluded (n= 8) 

Studies included in the systematic review 
(n= 8) 

Studies included based on the reference 
list (n= 3) 

Electronic search of 2 databases (317) 

Pubmed (n= 160) and EMBASE (n=157) 

Fig. 1 Flowchart of selection process
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Methodological quality assessment

Table 1 showed the methodological quality assessment of

the eight studies (Berguer et al. 1999; Cunningham et al.

2006; Failde et al. 2000; Johnston et al. 2005; Karahan

et al. 2009; Smith et al. 2006; Szeto et al. 2009; Wolf et al.

2000). Five medium-quality studies (Berguer et al. 1999;

Failde et al. 2000; Johnston et al. 2005; Karahan et al.

2009; Wolf et al. 2000) and three high-quality studies

(Cunningham et al. 2006; Smith et al. 2006; Szeto et al.

2009) about the prevalence of musculoskeletal complaints

in the upper extremities or in the back were included

(Table 1). No studies were found on the incidence of

musculoskeletal disorders among hospital physicians.

Study characteristics

Four studies reported musculoskeletal complaints among

surgeons, three studies reported musculoskeletal com-

plaints among all doctors and one study reported muscu-

loskeletal complaints among urologists (Table 2). It should

be noted that Johnston et al. (2005) reported an effect of

two subgroups according to tasks performed in the oper-

ating room, hand-assisted laparoscopy and standard lapa-

roscopy. The number of participants varied from 18 to 286.

The studies have been conducted in the United States of

America (Berguer et al. 1999; Johnston et al. 2005; Wolf

et al. 2000), Ireland (Cunningham et al. 2006), Spain

(Failde et al. 2000), Turkey (Karahan et al. 2009) and

China (Smith et al. 2006; Szeto et al. 2009).

Different definitions were used in the studies for mus-

culoskeletal complaints. Cunningham et al. (2006) used the

most broad definition of musculoskeletal complaints as

they defined complaints as ache, pain or discomfort. Three

other studies (Karahan et al. 2009; Smith et al. 2006; Szeto

et al. 2009) defined musculoskeletal complaints as dis-

comfort in the investigated body regions, whereas one

study defined musculoskeletal complaints in term of pain

(Berguer et al. 1999). Pain or muscular injury was used as a

definition in another study (Johnston et al. 2005). Two

studies reported no clear definition of musculoskeletal

complaints (Failde et al. 2000; Wolf et al. 2000). Different

types of prevalences have been assessed: point prevalence,

annual prevalence and lifetime prevalence.

Besides different definitions used, musculoskeletal

complaints were also assessed in different ways. Three

studies used existing questionnaires: two of these studies

used the Standardized Nordic Questionnaire (Smith et al.

2006; Szeto et al. 2009) and one study used the health and

back pain survey (Cunningham et al. 2006). A self-for-

mulated questionnaire was used in three studies (Berguer

et al. 1999; Johnston et al. 2005; Karahan et al. 2009),

whereas two studies (Failde et al. 2000; Wolf et al. 2000)

did not report about the questions used.

Prevalence of musculoskeletal complaints

First, three medium-quality studies reported about the

prevalence of hand and wrist pain. The results for the

frequently reported prevalence of hand and wrist pain were

found between 8 (Berguer et al. 1999) and 33% (Johnston

et al. 2005), and the occasionally reported prevalence of

hand and wrist pain were 36 (Berguer et al. 1999) and 67%

(Wolf et al. 2000). Only Johnston et al. (2005) examined

the frequently reported prevalence for forearm pain (25 and

4%). Wolf et al. (2000) found an occasionally reported

prevalence of elbow pain of 11%.

Next, two medium-quality studies and two high-quality

studies reported shoulder pain. Two studies found a fre-

quently reported prevalence between 0 (Johnston et al.

2005) and 17% (Wolf et al. 2000). Two studies reported

about the annual prevalence for shoulder pain of 38 (Smith

et al. 2006) and 58% (Szeto et al. 2009). The occasionally

and frequently reported prevalence of shoulder/arm pain

was 43 and 12%, respectively (Berguer et al. 1999).

Furthermore, neck pain was described by four studies

(two medium-quality studies and two high-quality studies).

They found frequently reported prevalences of 9 and 28%

and an occasionally reported prevalence of 43%. The

annual prevalences of neck pain were 42 and 83%.

Lastly, two medium-quality studies and three high-

quality studies reported a prevalence for back pain. Failde

et al. (2000) found a prevalence for low back pain (LBP) of

80%. Cunningham et al. (2006) reported a point prevalence

for LBP of 24%, an annual prevalence of 33% and a life-

time prevalence of 67%. Compared to the annual preva-

lence for LBP of Cunningham, three other studies showed

prevalences between 44 and 68% (Karahan et al. 2009;

Smith et al. 2006; Szeto et al. 2009). Wolf et al. (2000)

reported an occasional prevalence of LBP of 33%. Next to

LBP, Smith et al. (2006) and Szeto et al. (2009) also

Table 1 Methodological criteria

Quality criteria

1 2 3 4 5 6 Score Quality label

Berguer (1999) ? - ? ? ? - 4 MQ

Cunningham (2006) ? - ? ? ? ? 5 HQ

Failde (2000) ? ? - - ? - 3 MQ

Johnston (2005) ? - ? - ? ? 4 MQ

Karahan (2009) ? - - ? ? ? 4 MQ

Smith (2006) ? - ? ? ? ? 5 HQ

Szeto (2009) ? ? ? ? ? - 5 HQ

Wolf (2000) ? ? ? - - - 3 MQ

HQ high quality, MQ medium quality
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presented the annual prevalences of the upper back and this

was 29 and 53%.

Discussion

This review focused on the incidence and prevalence of

musculoskeletal complaints among hospital physicians.

The review resulted in a broad range of prevalence of

musculoskeletal complaints among different body regions.

This could possibly be explained by the differences in the

usage of different definition and questionnaires to assess

musculoskeletal complaints. To illustrate, the study of

Berguer et al. (1999) reported musculoskeletal complaints

as pain, whereas Szeto et al. (2009) defined musculoskel-

etal complaints as discomfort. The different definitions and

questionnaires that were used in both studies might be an

explanation for the findings. Only three of the eight studies

used existing questionnaires. Future research should focus

on using validated questionnaires.

Musculoskeletal complaints seemed high. However, no

comparison with the working population could be made

because the case definitions of data from the general pop-

ulation were not assessed in similar ways over the different

countries where the studies were executed. Clearly defined

timeline was used in most of the studies included.

The information that was found in this review may form

part of a base of knowledge in the specific groups of

doctors examined, which is needed to prevent participation

problems of medical doctors. Such a knowledge base

should be based on valid assessment techniques and be

useful in creating effective measures to: (1) keep workers

healthy in their jobs; (2) increase the safety of (co)workers;

and (3) optimize the person–job interaction (Sluiter and

Frings-Dresen 2007; Sluiter 2006). Workers’ Health Sur-

veillance should be performed with the following purposes

in mind for employees: (1) to identify individuals on a

regular basis who may have developed a susceptibility to a

known hazard in the workplace; (2) to screen out workers

whose present health hinders them from performing their

job as safely as other employees, thereby endangering

themselves or others; or (3) to screen out those who are

unlikely to perform satisfactorily due to a developed health

problem (Sluiter and Frings-Dresen 2007).

It is important to note that the present review has limi-

tations. First, some articles may have been missed by the

chosen search strategy. Secondly, there were two factors

that possibly lead to an underestimation of the prevalence

or incidence of musculoskeletal complaints. First, studies

only examining the physicians in their work setting and

therefore sick-listed physicians were not included in the

results. Second, junior doctors and residents who previ-

ously quit working due to their disorder or diseases were

also not included in the results.

Because relatively few studies were found on the prev-

alence and no studies were found on incidence of work-

related musculoskeletal complaints among hospital physi-

cians, more research over time is needed to have a more

complete overview of all relevant musculoskeletal diseases

and disorders. In addition, research should determine

Table 2 Eight studies that assessed frequently reported prevalence of musculoskeletal complaints. The study parameters of study design, sample

size, type of doctors, country and prevalence are presented

First author N Type Country Prevalence (%)

Hand/

wrist

Forearm/

elbow

Shoulder Shoulder/

arm

Neck Upper

back

LBP

Berguer (1999) 149 Surgeons USA Occasional 36 43 43

Frequent 11 12 9

Cunningham (2006) 21 Physicians Ireland Point 24

Annual 33

Lifetime 67

Failde (2000) 94 Physicians Spain NA 80

Johnston (2005) 25 (HAL) Surgeons USA Frequent 33 25 10

25 (SL) Surgeons Frequent 8 4 0

Karahan (2009) 90 Physicians Turkey Annual 63

Smith (2006) 286 Physicians China Annual 38 42 29 44

Szeto (2009) 135 Surgeons China Annual 58 83 53 68

Wolf (2000) 18 Urologists USA Occasional 67 11 33

Frequent 17 28

HAL hand-assisted laparoscopy, SL standard laparoscopy, NL the Netherlands, LBP low back pain, NA not applicable

118 Int Arch Occup Environ Health (2011) 84:115–119

123



differences between medical specialties. Distinguishing

between physicians could lead to a more specific overview

and therefore to better prevention.

In conclusion, musculoskeletal complaints may be

work-related complaints because of specific risk factors for

hospital physicians, which need future attention as well.
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The daily walking distance of young doctors and their body mass

index. Eur J Int Med 20(6):622–624

Cunningham C, Flynn T, Blake C (2006) Low back pain and

occupation among Irish health service workers. Occup Med

56:447–454

EFILWC (2007) Fourth European working conditions survey. Euro-

pean Foundation for the Improvement of Living and Working

Conditions, Dublin. ISBN 92-897-0974-X

European Communities (2004) Work and health in the EU, a

statistical portrait. European Communities

Failde I, Gonzalez JL, Novalbos JP, Casais F, Marı́n J, Elorza J

(2000) Psychological and occupational predictive factors for

back pain among employees of a university hospital in southern

Spain. Occup Med 50:591–596

Fulton-Kehoe D, Franklin G, Weaver M, Cheadle A (2000) Years of

productivity lost among injured workers in Washington State:

modeling disability burden in workers’ compensation. Am J Ind

Med 37:656–662

Johnston WK, Hollenbeck BK, Wolf JS (2005) Comparison of

neuromuscular injuries to the surgeon during hand-assisted and

standard laparoscopic urologic surgery. J Endourol 19(3):

377–381

Joshi R, Reingold AL, Menzies D, Pai M (2006) Tuberculosis among

health care workers in low-and middle-income countries: a

systematic review. PLoS Med 3:e494

Karahan A, Kav S, Abbasoglu A, Dogan N (2009) Low back pain:

prevalence and associated risk factors among hospital staff.

J Adv Nurs 65:516–524

Labour statistics (2005) Workplace injuries and illnesses in 2005.

Department of labour, United States

Sluiter JK (2006) High-demand jobs: age-related diversity in work

ability? Appl Ergon 37:429–440

Sluiter JK, Frings-Dresen MH (2007) What do we know about ageing

at work? Evidence-based fitness for duty and health in fire

fighters. Ergonomics 50:1897–1913

Smith DR, Wei N, Zhang YJ, Wang RS (2006) Musculoskeletal

complaints and psychosocial risk factors among physicians in

mainland China. Int J Indus Ergon 36:599–603

Stomberg MW, Tronstad SE, Hedberg K, Bengtsson J, Jonsson P,

Johansen L, Lindvall B (2010) Work-related musculoskeletal

disorders when performing laparoscopic surgery. Surg Laparosc

Endosc Percutan Tech 20:49–53

Szeto GP, Ho P, Ting AC, Poon JT, Cheng SW, Tsang RC (2009)

Work-related musculoskeletal symptoms in surgeons. J Occup

Rehabil 19:175–184

Waters TR, Nelson A, Proctor C (2007) Patient handling tasks with

high risk for musculoskeletal disorders in critical care. Crit Care

Nurs Clin N Am 19:131–143

Wolf JS Jr, Marcovich R, Gill IS, Sung GT, Kavoussi LR, Clayman

RV, McDougall EM, Shalhav A, Dunn MD, Afane JS, Moore

RG, Parra RO, Winfield HN, Sosa RE, Chen RN, Moran ME,

Nakada SY, Hamilton BD, Albala DM, Koleski F, Das S, Adams

JB, Polascik TJ (2000) Survey of neuromuscular injuries to the

patient and surgeon during urologic laparoscopic surgery.

Urology 55:831–836

Int Arch Occup Environ Health (2011) 84:115–119 119

123


	The prevalence and incidence of musculoskeletal symptoms among hospital physicians: a systematic review
	Abstract
	Objective
	Methods
	Results
	Interpretation

	Introduction
	Methods
	Search strategy
	Inclusion criteria
	Methodological quality assessment

	Results
	Study selection
	Methodological quality assessment
	Study characteristics
	Prevalence of musculoskeletal complaints

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


