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Abstract

Background Hospital care of patients with hip fractures

often is managed primarily by either a medicine or ortho-

paedic service, depending on the institution. Whether

complication rates, length of stay, or time to surgery differs

on different services is unknown.

Questions/purposes We therefore determined whether (1)

perioperative complication rates, and (2) length of stay and

time to surgery for patients undergoing surgical

management of hip fractures differed by the specialty of

the primary service.

Patients and Methods We performed a retrospective

cohort study at a university-based academic hospital of

patients undergoing surgery for hip fracture admitted to

medicine and orthopaedic services during 2006. Of the 98

patients included in the analysis, 34% were managed by

a medicine service and 66% by orthopaedics. Using

multivariable regression models to adjust for patient char-

acteristics and comorbidities, we determined whether

service designation predicted the likelihood of severe or

intermediate perioperative complications, length of stay, or

time to surgery.

Results The rate of severe or intermediate complications

for patients undergoing surgical management of hip frac-

tures was 30%. Patients with medicine or orthopaedic

services did not differ in the rate of severe or intermediate

complications or length of stay in adjusted analysis.

However, time to surgery was longer in patients managed

by the medical service in adjusted analysis.

Conclusions In our patient cohort, the likelihood of per-

ioperative complications occurring among patients with hip

fractures did not differ by service designation in adjusted

analysis.

Level of Evidence Level II, prognostic study. See

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Although in-hospital mortality rates for hip fracture have

declined by a third within the last 15 years [1, 4], hip

fracture remains the most common injury requiring

Each author certifies that he or she has no commercial associations

(eg, consultancies, stock ownership, equity interest, patent/licensing

arrangements, etc) that might pose a conflict of interest in connection

with the submitted article.

Each author certifies that his or her institution approved the human

protocol for this investigation and that all investigations were

conducted in conformity with ethical principles of research.

This work was performed at Penn State College of Medicine/Milton

S. Hershey Medical Center, Hershey, PA, USA.

C. H. Chuang

Division of General Internal Medicine, Penn State College

of Medicine, Hershey, PA, USA

C. H. Chuang, C. S. Hollenbeak

Department of Public Health Sciences, Penn State College

of Medicine, Hershey, PA, USA

G. J. Pinkowsky, A. D. Armstrong

Department of Orthopaedics, Penn State College of Medicine,

Hershey, PA, USA

C. S. Hollenbeak

Department of Surgery, Penn State College of Medicine,

Hershey, PA, USA

C. H. Chuang (&)

Penn State Milton S. Hershey Medical Center, 600 Centerview

Drive, A210, Hershey, PA 17033, USA

e-mail: cchuang@psu.edu

123

Clin Orthop Relat Res (2010) 468:2218–2223

DOI 10.1007/s11999-010-1290-z



hospitalization among persons 65 years and older [2].

Posthospital institutionalization rates are high with 41% of

patients discharged to nursing homes [11]; life expectancy

is estimated to be reduced by 25% after hip fracture with an

average of 24% of patients older than 50 years with hip

fractures dying during the year after the fracture [6, 11].

Hip fracture management is also costly with annual hos-

pital costs reaching nearly $9.2 billion and annual overall

costs exceeding $20 billion per year in the United States [3,

6]. Thus, surgical and hospital care of patients with hip

fractures should focus on reducing morbidity and mortality

in a cost-effective manner.

Huddleston et al. reported that a multidisciplinary

approach with hospitalist-orthopaedic comanagement for

elective hip and knee arthroplasty hospital care reduces

overall medical complication rates compared with

traditional care [8]. The same group also found the

establishment of a hospitalist care model involving

comanagement by a teaching orthopaedic surgery service

and hospitalist service for elderly patients with hip frac-

tures was associated with decreased time to surgery and

length of stay without differences in 30-day readmission or

1-year mortality rates [5, 9]. Vidan et al. reported a daily

multidisciplinary geriatric intervention (consisting of daily

geriatrician, rehabilitation specialist, and social work

involvement) reduced mortality and major medical com-

plications in patients hospitalized for hip fracture [12].

Although these nontraditional approaches to hospital hip

fracture management reportedly reduce postoperative

complications, they require establishment of new multi-

disciplinary services and resource allocation that may not

be available to all institutions.

At our institution, patients with hip fractures historically

have been admitted to the orthopaedic surgery service with

medicine consultation when deemed necessary. A few

years ago these admission strategies were questioned

because patients seemed to be more medically complex as

the prevalence of chronic disease has been increasing [7].

Therefore in 2005, the Departments of Medicine and

Orthopaedics instituted guidelines directing patients with

hip fractures deemed to have active medical issues to be

admitted to the medicine service with the orthopaedic

service providing consultation for surgical services. The

new guidelines were disseminated passively; therefore,

interpretation and adherence to these guidelines were

highly variable, depending on the individual emergency

medicine, internal medicine, and orthopaedic staff, result-

ing in patients with a range of medical complexities on

both services.

We therefore asked whether (1) perioperative compli-

cation rates differed by primary service after adjustment for

patient characteristics and comorbidities; and (2) length of

stay or time to surgery differed by primary service.

Patients and Methods

We retrospectively reviewed the charts of all 151 patients

undergoing surgery in 2006 for fractures of the femoral

head/neck, intertrochanteric, or subtrochanteric regions at

the Penn State Milton S. Hershey Medical Center. We

excluded patients managed nonoperatively. Patients

admitted to services other than orthopaedic surgery, inter-

nal medicine, or family medicine also were excluded; this

resulted in 32 being excluded, most of whom were

admitted to trauma surgery. Additionally, we excluded

patients younger than 50 years (n = 10), those with other

major concomitant trauma (n = 2), suspected pathologic

fractures (n = 4), bilateral hip fractures (n = 0), or pre-

vious fracture or surgery at the current fracture site

(n = 1). An additional four patients met multiple exclusion

criteria. The remaining 98 patients were included in the

analysis, of whom 65 were admitted to orthopaedic surgery

and 33 were admitted to medicine. There were nine

patients initially admitted to the orthopaedic surgery ser-

vice who were transferred to the medicine service during

the hospitalization; because we were interested in the affect

of the admitting service, these patients were analyzed as

orthopaedic surgery patients. Of the 65 orthopaedic surgery

patients, 53 received a medicine consultation. Four patients

died between 2 and 11 days postoperatively. The study was

approved by the Penn State College of Medicine’s Insti-

tutional Review Board.

All patient data were obtained from the medical records.

Data for demographics (gender, age, race/ethnicity, marital

status), preadmission residence (private residence versus

assisted living/nursing home), and functional status

(ambulatory without aids versus cane/walker/wheelchair-

dependent) were collected. The admission history, progress

notes, consultant notes, and discharge summary were used

to determine medical history of previously diagnosed

dementia, chronic obstructive pulmonary disease (COPD)/

chronic lung disease, congestive heart failure, coronary

artery disease/myocardial infarction, diabetes, stroke/tran-

sient ischemic attack, end-stage renal disease/renal

transplant, thromboembolic disease (deep vein thrombosis

or pulmonary embolism), peripheral vascular disease,

current smoking, and current alcohol use. We acknowledge

that medical records are not always complete, and that the

medical comorbidities of interest may have been present

but not documented. We presumed these medical comor-

bidities were absent if they were not specifically

documented in the aforementioned areas of the medical

record. Type of hip fracture (femoral neck, intertrochan-

teric, or subtrochanteric) and the type of surgical procedure

(arthroplasty, internal fixation by percutaneous pinning

with cannulated screws, internal fixation with dynamic hip

screw, or internal fixation with intramedullary nail) also
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was noted. The sample was entirely of the White race,

which is reflective of the central Pennsylvania population;

the majority of the study population were residents of

Dauphin, Lebanon, Lancaster, Cumberland, and Schuylkill

counties, where the population is 91% White [10]. The

orthopaedic and medicine patients differed in several

baseline characteristics (Table 1). The patients on the

medicine service were more likely to need ambulatory aids,

have dementia, COPD/chronic lung disease, congestive

heart failure, coronary artery disease, end-stage renal dis-

ease, and peripheral arterial disease than patients on the

orthopaedic service. All patients received antibiotic pro-

phylaxis before surgery.

Complications after surgery were divided into three

major categories: severe, intermediate, and minor [5]. Our

main outcome variable was the occurrence of any severe or

intermediate complication during the hospitalization.

Severe medical complications were in-hospital death;

respiratory failure (from any cause necessitating mechanical

ventilation for longer than 24 hours postoperatively or need

for reintubation); acute myocardial infarction (new Q wave,

elevated troponin I level, increase of the CK-MB level);

renal failure (new need for dialysis); cardiac arrest; or pul-

monary embolus (high-probability ventilation-perfusion

scan, positive spiral CT scan, or positive pulmonary angio-

gram). Intermediate medical complications were pneumonia

(infiltrate seen on chest radiograph and symptoms consistent

with pneumonia); congestive heart failure; deep venous

thrombosis; stroke or transient ischemic attack; delirium;

ileus; or gastrointestinal bleeding. Minor complications

were urinary tract infections, postoperative fever (tempera-

ture greater than 38�C on two occasions in a 24-hour period

excluding the first 24 hours postoperatively); electrolyte

abnormalities (any potassium or sodium level outside the

normal institutional normal range); other infections;

arrhythmia; pressure sores; or anemia requiring transfusion.

Secondary outcomes evaluated were length of hospital

stay and time from presentation to surgery. The four

patients who died were excluded from the length-of-stay

analysis.

Patient characteristics and complication rates were com-

pared by service designation (medicine vs. orthopaedics)

Table 1. Baseline characteristics of patients undergoing surgery for hip fracture surgery stratified by service (n = 98)

Characteristic Orthopaedic

service (n = 65; %)

Medicine service

(n = 33; %)

p Value

Female 51 (78%) 21 (64%) 0.11

Age, mean (SD) 78 (11) 82 (10) 0.08

Married 28 (43%) 13 (39%) 0.73

Preadmission residence

Private home 47 (72%) 23 (71%) 0.96

Assisted living/nursing home 18 (28%) 9 (28%)

Preadmission functional status

Ambulatory without aids 37 (57%) 11 (33%) 0.03

Cane/walker/wheelchair 28 (43%) 22 (67%)

Dementia 12 (18%) 14 (42%) 0.01

Chronic obstructive pulmonary disease/chronic lung disease 12 (18%) 13 (40%) 0.02

Congestive heart failure 5 (8%) 13 (39%) 0.0001

Coronary artery disease 9 (14%) 13 (39%) 0.004

Diabetes 14 (22%) 11 (33%) 0.21

Stroke/transient ischemic attack 10 (15%) 8 (24%) 0.28

End-stage renal disease/renal transplantation 1 (2%) 9 (27%) \ 0.0001

Thromboembolic disease 3 (5%) 4 (12%) 0.17

Peripheral arterial disease 3 (5%) 7 (21%) 0.01

Current smoker 8 (12%) 3 (9%) 0.63

Current alcohol use 2 (3%) 1 (3%) 0.99

Type of hip fracture

Femoral neck 33 (51%) 11 (33%) 0.10

Intertrochanteric or subtrochanteric 32 (49%) 22 (67%)

Surgical procedure

Arthroplasty 18 (28%) 5 (15%) 0.17

Internal fixation 47 (72%) 28 (85%)
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using chi square tests and t-tests, where appropriate. To

determine the association between service designation and

the main outcome variable (any severe or intermediate

complication) while controlling for potential confounding

variables, we used a multivariable logistic regression

model. Patient characteristics and comorbidities were

considered potential confounding variables and were

included in the multivariable model if they had at least a

mild bivariate association with the outcome variable,

which we defined as a p value less than 0.2 using a chi

square test. Using these criteria, the multivariable model

testing the association of service designation with any

severe or intermediate complications was adjusted for

gender, congestive heart failure, coronary artery disease,

and thromboembolic disease.

We took a similar approach to test our secondary out-

come variables, which were length of stay and time from

presentation to surgery. These outcomes were modeled

using linear regression with covariates selected from

patient characteristics and comorbidities with at least a

mild bivariate association with the outcome. The length of

stay regression model was adjusted for dementia, conges-

tive heart failure, coronary artery disease, end-stage renal

disease, thromboembolic disease, and type of hip fracture.

Finally, the time to surgery regression model was adjusted

for gender, congestive heart failure, coronary artery dis-

ease, end-stage renal disease, and peripheral vascular

disease.

As stated previously, we determined whether patient

comorbidities were present based on medical chart review.

Medical comorbidities were assumed to be absent if they

were not documented in the hospital record. As medical

records are not always complete, there may be instances

when we assumed a comorbidity to be absent when it

actually was just not documented. We assume that the

quality of the medical documentation was equal by the

medical and orthopaedic providers, so our method of using

imputed values for missing values would not affect the

main results through differential misclassification. All

analyses were two-tailed. All data were analyzed using

SAS for Windows 9.1 (SAS Institute Inc, Cary, NC). Our

sample size allowed 80% power to detect a 30% difference

in complication rates between services at an alpha value of

0.05.

Results

There was no difference in the likelihood of severe or

intermediate complications by service designation after

adjusting for patient characteristics and comorbidities.

There were a total of seven severe, 26 intermediate, and 67

minor complications occurring among the 98 patients

studied (Table 2). In the adjusted analysis, patients with the

medicine service did not differ (odds ratio [OR], 1.17; 95%

confidence interval [CI], 0.35–3.89; p = 0.80) from

patients with the orthopaedic service regarding likelihood

of a severe or intermediate complication (Table 3). The

presence of coronary artery disease was the only predictor

of severe or intermediate complications (adjusted OR,

13.47; 95% CI, 3.61–50.28; p = 0.0001).

The median length of stay was similar (p = 0.42) on the

two services in the adjusted analysis. Patients on the

orthopaedic surgery service had a shorter (p = 0.04)

median time to surgery (Table 4); the median time to

surgery on the orthopaedic service was 12.0 hours versus

18.5 hours in the adjusted analysis.

Discussion

Hip fracture is a common injury in older persons that can

lead to increased morbidity and mortality. Hospital man-

agement of patients with hip fractures should address

effective and efficient care to reduce perioperative com-

plications. However, it is not known whether primary

assignment to an orthopaedic team versus a medical team

affects likelihood of perioperative complications or lengths

of stay for patients undergoing surgery for hip fractures.

We therefore determined whether the primary service

(orthopaedic surgery versus medicine) caring for the

patient predicted (1) perioperative complication rates; or

(2) length of stay and time to surgery.

We acknowledge several limitations in this study. First,

we attempted to compare the outcomes of two groups of

patients that were inherently different. Patients were more

likely to be triaged to the medicine service if they had more

baseline comorbidities. We attempted to control for those

differences in our logistic regression analysis, but it is

possible risk adjustment was not fully robust. One way to

address the covariate imbalance would have been to per-

form a propensity score analysis, but our limited sample

size hindered our ability to draw adequate matches.

Additional study with larger samples would be informative.

Second, this was a retrospective cohort study using patient

chart review, so the data were limited to the quality of chart

documentation. Specifically, medical comorbidities were

determined by chart abstraction; we assumed that patients

did not have a specific comorbidity if it was not explicitly

documented, but there likely was missing information.

However, we assumed this would not bias our results as we

presumed the quality of chart documentation was similar

by primary service. Third, this analysis was limited to the

experience of one academic institution and therefore may

not be generalizable beyond our hospital. Finally, it is

possible small differences in perioperative complications
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by the specialty of the primary service do exist and our

sample size was not large enough to detect them.

Based on our adjusted analyses we observed no differ-

ence in the likelihood of severe or intermediate

perioperative complications when comparing surgical

patients with hip fractures assigned to orthopaedic versus

medicine services. Although multidisciplinary approaches

to hospital management of surgical patients with hip frac-

tures have resulted in reduced complication rates as

reported in other studies [5, 9, 12], our study suggests

simply shifting the primary management from the surgical

team to the medical team (or vice versa) does not.

Table 2. Perioperative complications by orthopaedic versus medicine service (n = 98)

Complication Orthopaedic service

(n = 65; %)

Medicine service

(n = 33; %)

p Value*

Any severe or intermediate complication 15 (23%) 14 (42%) 0.05

Any severe complication 1 (2%) 6 (18%) 0.003

In-hospital death 0 (0%) 4 (12%)

Respiratory failure 0 (0%) 4 (12%)

Acute myocardial infarction 1 (2%) 1 (3%)

Renal failure requiring dialysis 0 (0%) 1 (3%)

Cardiac arrest 0 (0%) 4 (12%)

Pulmonary embolism 0 (0%) 1 (3%)

Any intermediate complication 14 (22%) 12 (36%) 0.13

Pneumonia 0 (0%) 1 (3%)

Congestive heart failure 1 (2%) 0 (0%)

Deep venous thrombosis 2 (3%) 1 (3%)

Stroke/transient ischemic attack 0 (0%) 0 (0%)

Delirium 7 (11%) 5 (15%)

Ileus 0 (0%) 0 (0%)

Gastrointestinal bleeding 0 (0%) 0 (0%)

Arrhythmia 2 (3%) 3 (9%)

Pressure sore 6 (9%) 6 (18%)

Any minor complication 41 (63%) 26 (79%) 0.11

Urinary tract infection 9 (14%) 4 (12%)

Fever 9 (14%) 7 (21%)

Electrolyte abnormalities 26 (40%) 22 (67%)

Other infection 1 (2%) 3 (9%)

Anemia requiring transfusion 24 (37%) 17 (52%)

*Chi square tests.

Table 3. Likelihood of severe and intermediate perioperative complications* (n = 97)

Characteristic Adjusted odds ratio 95% confidence interval p Value

Admitting Service

Orthopaedic surgery Reference Reference 0.80

Medicine 1.17 0.35–3.89

Gender

Male Reference Reference 0.27

Female 0.52 0.16–1.66

Congestive heart failure 0.68 0.14–3.33 0.63

Coronary artery disease 13.47 3.61–50.28 0.0001

Thromboembolic disease 6.69 0.90–49.81 0.06

*Only covariates associated with likelihood of severe/intermediate postoperative complications (p \ 0.2) in bivariate analysis were included in

this model.

2222 Chuang et al. Clinical Orthopaedics and Related Research1

123



We also compared the effect of the primary service on

the secondary outcomes of length of stay and time to sur-

gery. In adjusted analyses, there was no difference between

services for length of stay, but patients on the medicine

service had a longer time until surgery. Longer time to

surgery on the medicine service may be explained by

inadequate adjustment for case mix; these patients may

have required more preoperative evaluation or stabilization

before surgery. Delays also may have resulted from extra

time needed to coordinate the medicine service with the

orthopaedic surgical team. Decreased time to surgery and

decreased length of stay were observed by Phy et al. [9],

who studied the effect of a hospitalist care model consisting

of a teaching orthopaedic surgery service with comanage-

ment by a hospitalist service. Like with the primary

outcome of perioperative complications, comprehensive

multidisciplinary models may be needed to generate

improvement in length of stay and time to surgery.

We found no difference in the severe and intermediate

complication rates of surgical patients with hip fractures

assigned to medical or orthopaedic services. Additional

study with larger samples to determine effects of service

designation are needed. Previous reports have suggested

improved outcomes in patients with hip fractures with

establishment of novel multidisciplinary care teams [5, 9,

12]; it may be that dedicated services such as those are

required to see improved outcomes and simply shifting

patients to traditional medical services is not sufficient.

However, establishment of these multidisciplinary care

teams specifically for surgical patients with hip fractures

requires cost and resource allocation that is not widely

available, especially at smaller hospitals that have lower

surgical volume. Whether lower-volume institutions would

see the same benefits as larger institutions is also unknown.

Because such specialized programs are not attainable for

many institutions, additional study of the effect of primary

service designation in traditional service models would be

important. For the present, hospital admission strategies for

surgical patients with hip fractures will be determined

largely by the resources and experience of individual

hospitals.

References

1. Agency for Healthcare Research and Quality. Trends in Hospital

Risk-Adjusted Mortality for Select Diagnoses and Procedures,

1994–2004. HCUP Statistical Brief #38. Rockville, MD; 2007.

2. Agency for Healthcare Research and Quality. Common Injuries

That Result in Hospitalization, 2004. Available at: www.hcup-

us.ahrq.gov/reports/statbriefs/sb19.jsp. Accessed July 28, 2008.

3. Agency for Healthcare Research and Quality. One in Three Hip

Fracture Patients Has Hip Replacement Surgery. Available at:

www.ahrq.gov/news/nn/nn010406.htm. Accessed July 29, 2008.

4. Bacon WE. Secular trends in hip fracture occurrence and sur-

vival: age and sex differences. J Aging Health. 1996;8:538–533.

5. Batsis JA, Phy MP, Melton LJ, Schleck CD, Larson DR, Hud-

dleston PM, Huddleston JM. Effects of a hospitalist care model

on mortality of elderly patients with hip fractures. J Hosp Med.
2007;2:219–225.

6. Braithwaite RS, Col NF, Wong JB. Estimating hip fracture

morbidity, mortality and costs. J Am Geriatr Soc. 2003;51:

364–370.

7. Fierro MP. Trends Alert—Costs of Chronic Diseases: What Are

States Facing? The Council of State Governments. Available at:

http://www.csg.org. Accessed November 16, 2009.

8. Huddleston JM, Long KH, Naessens JM, Vanness D, Larson D,

Trousdale R, Plevak M, Cabanela M, Ilstrup D, Wachter RM.

Medical and surgical comanagement after elective hip and knee

arthroplasty: a randomized, controlled trial. Ann Intern Med.
2004;141:28–38.

9. Phy MP, Vanness DJ, Melton LJ, Long KH, Schleck CD, Larson

DR, Huddleston PM, Huddleston JM. Effects of a hospitalist

model on elderly patients with hip fracture. Arch Intern Med.
2005;165:796–801.

10. United States Census Bureau. Available at: www.census.gov.

Accessed November 16, 2009.

11. US Congress, Office of Technology Assessment. Hip Fracture
Outcomes in People Age 50 and Over—Background Paper, OTA-
BP-H-120. Washington, DC: US Government Printing Office;

July 1994.

12. Vidan M, Serra JA, Moreno C, Riquelme G, Ortiz J. Efficacy of a

comprehensive geriatric intervention in older patients hospital-

ized for hip fracture: a randomized, controlled trial. J Am Geriatr
Soc. 2005;53:1476–1482.

Table 4. Secondary outcomes by orthopaedic versus medicine service (n = 98)

Outcome Orthopaedic surgery (n = 65) Medicine (n = 33) p Value*

Length of stay (days); median (interquartile range) 4 (3–7) 6 (4–10) 0.50*

Time to surgery (hours); median (interquartile range) 12.0 (8.0–23.0) 18.5 (14.0–33.0) 0.04*

*Significance testing using linear regression models on log-transformed data adjusting for covariates associated (p \ 0.2) with length of stay

(dementia, congestive heart failure, coronary artery disease, end-stage renal disease, thromboembolic disease, and type of hip fracture) and time

to surgery (gender, congestive heart failure, coronary artery disease, stroke, end-stage renal disease, and peripheral vascular disease) were

included in these models.

Volume 468, Number 8, August 2010 Medicine or Orthopaedics for Hip Fracture 2223

123

http://www.hcup-us.ahrq.gov/reports/statbriefs/sb19.jsp
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb19.jsp
http://www.ahrq.gov/news/nn/nn010406.htm
http://www.csg.org
http://www.census.gov

	Medicine versus Orthopaedic Service for Hospital Management of Hip Fractures
	Abstract
	Background
	Questions/purposes
	Patients and Methods
	Results
	Conclusions
	Level of Evidence

	Introduction
	Patients and Methods
	Results
	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


