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Abstract

Purpose In using an emergency medical service heli-

copter with an emergency medicine doctor on board

(doctor–helicopter), transporting all patients to the Uni-

versity Hospital (base hospital for the helicopter) could

cause a chronic bed shortage at the University Hospital. It

is also disadvantageous for patients from distant areas. We

investigated whether appropriate hospital selections are

being carried out in Fukushima Prefecture.

Methods The subjects of the study were patients who

were transported by doctor–helicopter since the services

started. We investigated the medical conditions of patients

at emergency scenes, whether they were transported to a

hospital inside or outside the region, the means of trans-

portation, and the final destination hospital.

Results There were 450 flights, of which 295 were to

emergency scenes, involving 307 patients. The majority

were trauma patients (191 patients, 62.2%). The final

destination hospital was the University Hospital for 104

patients (33.9%); 99 patients (30.3%) were transported to

three emergency and critical care medical centers (EC-

CMCs) in other regions. Most patients were transported to

appropriate hospitals in the respective regions. The means

of transportation from the emergency scene was by doctor–

helicopter in the largest number of cases (223 patients,

72.6%), and the final destination hospital was ECCMCs in

81.6% of cases.

Conclusion Patients from emergency scenes are trans-

ported by doctor–helicopter to appropriate hospitals in the

region, and hospitals in each region are cooperating with

the doctor–helicopter operations.

Keywords Helicopter emergency medical services �
Trauma � Final destination hospital � Rural areas �
Emergency scene

Introduction

Fukushima Prefecture, located in the northern part of

Japan, lies within 200 km of Japan’s capital, Tokyo. The

prefecture stretches 166 km from east to west and 133 km

from north to south. It is the third largest prefecture in

Japan in land area, with many rural and isolated areas

(Fig. 1). It has a land area of 13,782 km2 and a population

of 2,079,808. The population density is 151 people/km2,

and the percentage of young people (\15 years old/entire

population) is 14.5%. Thus, Fukushima Prefecture is a

sparsely populated prefecture with many elderly people.

The prefecture is divided into four regions based on

geography, culture, and living sphere: Central Northern

(Kenpoku) Region (area of region, 1,753 km2; main city,

Fukushima City), Central Center/Central Southern (Ken-

chu/Kennan) Region (area of region, 3,639 km2; main city,

Koriyama City), Mountain (Aizu) Region (area of region,

5,421 km2; main city, Aizuwakamatsu City), and Coastal

(Hamadori) Region (area of region, 2,969 km2; main city,

Iwaki City). In each core city, there is an emergency and

critical care medical center (ECCMC). Each of these

regions has three fire departments (FDs) that conduct pre-

hospital care in the regions. These ECCMCs must cover

such a wide area that in the case of patients with serious
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conditions in distant areas from the cities, much time is

needed to transport the patient to the ECCMC, and the

possibility that the patient’s condition may worsen is

anticipated in some cases.

An emergency medical service (EMS) helicopter with an

emergency medicine-trained doctor on board (doctor–heli-

copter) operates in Fukushima Prefecture; however,

depending on the area to which the doctor–helicopter is

dispatched, it can actually take a longer time to transport a

patient to the base hospital (Fukushima Medical University

Hospital, University Hospital) that operates the helicopter

than to an appropriate regional facility. Moreover, if most

patients were brought to the University Hospital, the EC-

CMC at the University Hospital would have a chronic bed

shortage. From this perspective, it is advantageous to have

serious cases hospitalized at regional ECCMCs. Hospital-

ization in a regional hospital also has advantages for the

patient. In addition, for patients with cardiopulmonary arrest

(CPA) with no prospect of recovery, transport to a nearby

hospital rather than to a regional ECCMC is theoretically

preferred. Taking these factors into consideration, critically

ill patients should be transported to an ECCMC in each

region, and moderately ill patients to an appropriate regional

hospital according to his or her condition. Fukushima

Medical University Hospital (base hospital) is the ECCMC

in the Central Northern region and accepts all patients who

cannot be treated in other hospitals in this program.

In Fukushima Prefecture, however, patients are accepted

without delay from ambulance to hospital at the first inquiry

in only 84.5% of cases [1], and even with the doctor–

helicopter, not all patients can be accepted without delay.

Therefore, we investigated whether appropriate regional

hospitals are selected as final destination hospitals for

patients, and whether patients are admitted without delay.

Materials and methods

This study investigated the number of flights and patients

transported by the doctor–helicopter in Fukushima Pre-

fecture. The study covered 450 flights since doctor–heli-

copter services were initiated on January 28, 2008. Flights

were divided into those of emergency scenes, hospital

transfers, and cancellations. Of these flights, we focused on

flights to emergency scenes and investigated the condition

of patients at these scenes, whether the transport of patients

was within or outside of the region, the selection of the

means of transport, and the final destination hospital.

Results

Operation status

There were a total of 450 flights during 523 days from

January 28, 2008 to August 31, 2009. Of the 450 flights,

295 were dispatched to an emergency scene, 75 were

hospital transfers, 79 were canceled, and, in 1 case, doctors

were brought in from outside the prefecture during an

earthquake disaster. ‘‘Cancellation’’ was defined as aban-

donment of the flight after the engine was started after

receiving a request. All cancellations were made following

requests for a helicopter dispatch to an emergency scene.

Reasons for the cancellations included the condition of the

patient at the scene was not severe enough to warrant the

use of helicopter; the life of the patient could not be saved

as a consequence of CPA; and poor visibility made it

impossible to fly to the site.

There were many requests for the doctor–helicopter

from Koriyama FD, Sukagawa FD, and Shirakawa FD, in

the Central Center/Central Southern regions (Table 1).

There were also many requests from Soma FD and Futaba

FD in the Coastal region, which have no nearby ECCMCs.

There were few requests from Fukushima FD and Date FD

in the Central Northern region, the Mountain region, and

Iwaki FD in the Coastal region.

Condition of patients at the emergency scenes

and the hospitals to which they were transported

A total of 307 patients were involved in 295 calls to

emergency scenes. The most common condition was

trauma from traffic accidents, occupational accidents, and

Central Northern

Mountain

Central Center/
Central Southern

Soma FD

Minamiaizu FD

Aizuwakamatsu FD

Kitakata FD

Shirakawa 
FD

Koriyama FD

Sukagawa 
FD
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Fukushima 
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Adachi FD
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Iwaki FD

20km
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Fig. 1 Fukushima Prefecture stretches 166 km from east to west and

133 km from north to south. It is divided into four regions: Central

Northern Region, Central Center/Central Southern Region, Mountain

Region, and Coastal Region. Each region has three fire departments

(FD) that provide prehospital care. Each region has one Emergency

and Critical Care Medical Center (ECCMC) (double circles). The

base hospital for the doctor–helicopter is Fukushima Medical

University Hospital (solid circle)
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other reasons (191 patients, 62.2%) (Table 2). CPA was the

next most common condition, at 9.1% (28 patients), fol-

lowed by stroke (8.5%), intoxication (6.2%), and acute

coronary syndrome (ACS) (5.2%). The hospitals to which

the patients were taken were the Fukushima Medical

University Hospital in 104 cases (33.9%) and the other

three ECCMCs (Ohta General Hospital, Iwaki Kyouritsu

Hospital, and Aizu Chuo Hospital) in 99 cases (30.3%)

(Table 3). In other cases, the patients were transported to

appropriate local specialty hospitals. There were no cases

in which an appropriate hospital could not be found or

transport was delayed. Fukushima Medical University

Hospital and Aizu Chuo Hospital have their own heliports,

but other ECCMCs use other heliports or nearby parking

lots as a heliport.

Whether the transport of patients was within or outside

the region and the selection of the means of transport

The transport areas from which requests are received are

shown in Table 4. In most cases, the patients were trans-

ported to a hospital in the same region. In the regions of

Central Northern, Central Center/Central Southern, and

Mountain, in particular, nearly all patients (94.3, 84.4, and

86.2%, respectively) were transported to hospitals within

their region. In contrast, many patients who were trans-

ported from outside the region were transported to the

University Hospital, as there was little difference in

transport time with a helicopter, or for reasons such as

difficulty in accepting patients by the regional ECCMC

with high bed occupancy. In some parts of the Coastal

Region, the transport time to the University Hospital was

shorter than to the regional ECCMC, so many patients in

these areas were transported to the University Hospital.

The means of transportation from the emergency scene

was the doctor–helicopter in the largest number of cases

(223 patients, 72.6%), and the final destination hospitals

were four ECCMCs in 81.6% of cases (Table 5). In con-

trast, a doctor rode with the patient in a ground ambulance

in 48 cases (15.6%) and did not ride with the patient in 36

cases (11.7%). These cases included many patients with

CPA or mild conditions, and in either case, few of these

patients were transported to an ECCMC or the main

regional hospital.

Discussion

There are many reports on the utility of helicopters, par-

ticularly in cases of trauma, ACS, stroke, and pediatric

patients [2–9], but there are also studies that did not find

helicopters to be more useful [10–12]. Diaz et al. [12]

studied cases in which ground ambulances and medical

helicopters were dispatched at the same time, and reported

that ground ambulance transport provided the shortest

emergency room arrival time within distances \16 km

from the hospital. However, at distances 16 km or more

from the hospital, air transport was faster [13]. However,

the medical staff members in their helicopter emergency

services consist of paramedics only. In comparison,

because our doctor–helicopter system can start emergency

medical treatment by the doctor at the emergency scene,

the usefulness of medical helicopters may be greater even

within distances under 16 km. Moreover, because medical

specialists perform triage at the emergency scene, it is

considered that there are fewer cases of under-triage in

potentially severe trauma patients. Again for this reason, a

system of objective evaluation may be necessary [14].

In response to requests from the FD within Fukushima

Prefecture, patient placement was decided in an average of

84.5% cases on the first inquiry and 96.2% by the third

inquiry in the entire prefecture in 2006 [1]. However, in

some regions, the placement was between 60 and 70% on

the first inquiry. According to the 2009 Annual Report

issued by the Fire and Disaster Management Agency in

Japan, severe patients are accepted without delay from the

ambulance to hospital on the first call in only 84.3% of

cases in the nation [15]. This finding indicates that even

when a doctor–helicopter is sent to an emergency scene

and a request is made for placement at an appropriate

hospital within the region, the patient is not always

accepted without delay.

Table 1 Fire department making requests for helicopter dispatch and

number of requests

Fire department No of dispatches (%)

(n = 295)

Northern region

Fukushima FD 20 (6.8)

Adachi FD 27 (9.2)

Date FD 18 (6.1)

Center/Southern region

Koriyama FD 65 (22.0)

Sukagawa FD 42 (14.2)

Shirakawa FD 42 (14.2)

Mountain region

Aizuwakamatsu FD 7 (2.4)

Kitakata FD 6 (2.0)

Minamiaizu FD 13 (4.4)

Coastal region

Iwaki FD 3 (1.0)

Soma FD 24 (8.1)

Futaba FD 26 (8.8)

FD, fire department; Northern, Central Northern; Center/Southern,

Central Center/Central Southern
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Because Fukushima Prefecture is large in land area,

when the doctor–helicopter service was started, the travel

time was long in cases where the helicopter was sent to a

remote scene and the patient was transported to an ECCMC

in a distant region or back to the University Hospital.

Therefore, when the doctor–helicopter is sent to an emer-

gency scene, the first choice as the final destination hospital

for patients is an appropriate hospital in the same region as

the emergency scene that is suitable for the patient’s con-

dition. Hospitalization within the region is also thought to

have many benefits for the patient, such as lowering the

financial and psychological burdens. To improve the

understanding of these factors, briefings, lectures, and

flight simulations are actively held for FDs, hospitals, and

government agencies.

The number of flights in the prefecture (450) was fewer

than predicted. One reason may be that, in the early months

after the start of the service, there was insufficient aware-

ness of the effectiveness of the doctor–helicopter. It has

also been suggested that the doctor–helicopter is not used

as often because a doctor–car service is operated in

Mountain Region; however, the largest number of requests

in the prefecture is from Koriyama FD, which also operates

a doctor–car service. The dispatcher at Fukushima FD is

thinking only of transportation time, and not of emergency

treatment that the doctor–helicopter can provide at the

scene, and as a result the dispatchers are not fully aware of

the usefulness of medical helicopters because Fukushima

FD is located close to the University Hospital. However, it

is reported that the mortality rate within 6 h in seriously ill

patients who received initial medical treatment by doctors

on site is significantly decreased when initial treatment by a

doctor is done directly on site [16]. In Fukushima FD, there

might be many cases in which the doctor–helicopter could

have been more effective than the ambulance. A thorough

understanding of the doctor–helicopter service and educa-

tion are needed.

An investigation of conditions at doctor–helicopter

emergency scenes revealed that approximately two-thirds

of patients were trauma victims, and, in briefings, the

usefulness of the doctor–helicopter for cases of trauma has

also been emphasized [2, 3]. However, there were few

requests for endogenous diseases, such as ACS [6] and

stroke [7, 8], that require treatment soon after occurrence;

establishment of a system to identify these conditions at an

early stage in telephone calls to emergency services and

quick request for a helicopter is an issue for future study.

In transporting patients from emergency scenes by

doctor–helicopter, there are ‘‘U-turn’’ flights, in which

patients are transported back to the base hospital, and

‘‘J-turn’’ flights, in which patients are transported to other

appropriate hospitals within the region of the emergency

scene. In general, it is thought that, after the doctor–heli-

copter arrives at a scene, the patient is given initial treat-

ment and then transported to the base hospital, where

further fundamental treatment is provided [17]. In the

Table 2 Breakdown of patient condition at time of helicopter dispatch

Patient condition No. of patients (%) Means of transportation

Heli (%) Amb D (%) Amb P (%)

Trauma

Traffic accident 93 (30.3) 69 (74.2) 10 (10.8) 14 (15.1)

Occupational accident 54 (17.6) 42 (77.8) 8 (14.8) 4 (7.4)

Other trauma 44 (14/3) 34 (77.3) 6 (13.6) 4 (9.1)

CPA 28 (9.1) 5 (17.9) 12 (42.9) 11 (39.3)

Stroke 26 (8.5) 24 (92.3) 2 (7.7) 0

Intoxication 19 (6.2) 15 (78.9) 1 (5.3) 3 (15.8)

ACS 16 (5.2) 14 (87.5) 2 (12.5) 0

Burn 7 (2.3) 4 (57.1) 3 (42.9) 0

Great artery disease 4 (1.3) 4 (100) 0 0

Others 16 (5.2) 11 (68.8) 4 (25) 1 (6.3)

Heli, doctor–helicopter; Amb D, ambulance with doctor; Amb P, ambulance with paramedic; CPA, cardiopulmonary arrest; ACS, acute coronary

syndrome

Table 3 Final destination hospital and number of patients trans-

ported at times of helicopter dispatch

Destination hospital No. of patients (%)

(n = 307)

University Hospitala 104 (33.9)

Ohta General Hospital 56 (18.2)

Iwaki Kyouritsu Hospital 22 (7.2)

Aizu Chuo Hospital 21 (6.8)

Others 104 (33.9)

a Fukushima Medical University Hospital (base hospital)

444 J Anesth (2010) 24:441–446

123



present study, most of the patients were taken to hospitals

within the region. When patients were transported outside

the region, the reason was convenience related to the

geographical area. In other cases of transport outside the

region, an appropriate hospital was selected considering

such things as the severity of the patient’s medical condi-

tion, living area, and distance. ‘‘U-turn’’ cases in which

emergency scene patients were brought back to the Uni-

versity Hospital accounted for 33.9% of cases. This figure

is thought to indicate that medical organizations in all

regions of the prefecture are cooperating smoothly.

When the helicopter was sent to emergency scenes, the

means of patient transport was by the doctor–helicopter for

223 (72.6%) of 307 patients. Most of these patients were

transported to ECCMCs, and they were thought to be

serious cases. Other than ECCMCs, some patients were

often taken to central hospitals or hospitals specializing in

cardiovascular medicine or neurosurgery. Conversely, in

27.4% of transport cases, the patient was transported to a

regional hospital by ambulance. CPA patients and mild

cases were basically transported by ambulance and taken to

neighbor hospitals near the scene, as well as clinics. It is

possible that helicopter transport also includes many

patients with mild conditions who could be transported in

ambulances [18, 19], and further investigation is needed to

clarify this.

In conclusion, when the doctor–helicopter was dis-

patched, there were cases in which appropriate regional

hospitals were selected as the destination hospital for

patients, while patients were also transported to the Uni-

versity Hospital in about one-third of all cases.

References

1. Thomas SH, Harrison TH, Buras WR, Ahmed W, Cheema F,

Wedel SK. Helicopter transport and blunt trauma mortality: a

multicenter trial. J Trauma. 2002;52:136–45.

Table 4 Transport areas for each dispatch area

Dispatch area No. of patients (%)

(n = 307)

Transport area No. of patients (%)

(n = 307)

Northern Region 70 (22.8) Northern 66 (94.3)

Center/Southern 3 (4.3)

Coastal 1 (1.4)

Center/Southern region 154 (50.2) Center/Southern 130 (84.4)

Northern 20 (13.0)

Mountain 2 (1.3)

Coastal 2 (1.3)

Mountain region 29 (9.4) Mountain 25 (86.2)

Northern 3 (10.3)

Center/Southern 1 (3.4)

Coastal region 54 (17.6) Coastal 27 (50)

Northern 27 (50)

Northern, Central Northern; Center/Southern, Central Center/Central Southern

Table 5 Means of transport from emergency scene and destination hospital

Means of transport No. of patients (%)

(n = 307)

Destination hospital No. of patients (%)

(n = 307)

Helicopter 223 (72.6) ECCMCs (%) 182 (81.6)

Regional center hospitals (%) 9 (4.0)

Others (%) 32 (14.3)

Ground ambulance (doctor) 48 (15.6) ECCMCs (%) 12 (25)

Regional center hospitals (%) 8 (16.7)

Others (%) 28 (58.3)

Ground ambulance (no doctor) 36 (11.7) ECCMCs (%) 9 (25)

Regional center hospitals (%) 4 (11.1)

Others (%) 23 (63.9)

ECCMCs, emergency and critical care medical centers

J Anesth (2010) 24:441–446 445

123



2. Jacobs LM, Gabram SG, Sztajnkrycer MD, Robinson KJ, Libby

MC. Helicopter air medical transport: ten-year outcomes for

trauma patients in a New England Program. Conn Med.

1999;63:677–82.

3. Shatney CH, Homan SJ, Sherck JP, Ho CC. The utility of heli-

copter transport of trauma patients from the injury scene in an

urban EMS setting. J Trauma. 2002;53:817–22.

4. Biewener A, Aschenbrenner U, Rammelt S, Grass R, Zwipp H.

Impact of helicopter transport and hospital level on mortality of

polytrauma patients. J Trauma. 2004;56:94–8.

5. Henry TD, Sharkey SW, Burke MN, Chavez IJ, Graham KJ,

Henry CR, Lips DL, Madison JD, Menssen KM, Mooney MR,

Newell MC, Pedersen WR, Poulose AK, Traverse JH, Unger BT,

Wang YL, Larson DM. A regional system to provide timely

access to percutaneous coronary intervention for ST-elevation

myocardial infarction. Circulation. 2007;116:721–8.

6. Silliman SL, Quinn B, Huggett V, Merino JG. Use of a field-to-

stroke center helicopter transport program to extend thrombolytic

therapy to rural residents. Stroke. 2003;34:729–33.

7. Conroy MB, Rodriguez SU, Kimmel SE, Kasner SE. Helicopter

transfer offers a potential benefit to patients with acute stroke.

Stroke. 1999;30:2580–4.

8. Letts M, McCaffrey M, Pang E, Lalonde F. An analysis of an air-

ambulance program for children. J Pediatr Orthop. 1999;19:240–6.

9. Schiller WR, Knox R, Zinnecker H, Jeevanandam M, Sayre M,

Burke J, Young DH. Effect of helicopter transport of trauma

victims on survival in an urban trauma center. J Trauma.

1988;25:1127–34.

10. Larson JT, Dietrich AM, Abdessalam SF, Werman HA. Effective

use of an air ambulance for pediatric trauma. J Trauma.

2004;56:89–93.

11. Chappell VL, Mileski WJ, Wolf SE, Gore DC. Impact of dis-

continuing a hospital-based air ambulance service on trauma

patient outcomes. J Trauma. 2002;52:486–91.

12. Diaz MA, Hendey GW, Bivins HG. When is the helicopter fas-

ter? A comparison of helicopter and ground ambulance transport

times. J Trauma. 2005;58:148–53.

13. Purtill MA, Benedict K, Hernandez-Boussard T, Kritayakirana K,

Sherck JP, Garland A, Spain DA, Brundage SI. Validation of a

prehospital trauma triage tool: a 10-year perspective. J Trauma.

2008;65:1253–7.

14. Tase C. Actual state and problem in region—emergency health

care system in Fukushima Prefecture (in Japanese). Chiryogaku

(Biomed Ther). 2008;42:1313–8.

15. Syobo Hakusyo (Annual Report on Fire and Disaster Manage-

ment Agency). Current situations in accepting patients at medical

institutions involving emergency transfers (in Japanese). Tokyo:

Ministry of Internal Affairs and Communications; 2009. http://

www.fdma.go.jp/html/hakusho/h21/h21/index.html. Accessed 17

Dec 2009.

16. Schmidt U, Frame SB, Nerlich ML, Rowe DW, Enderson BL,

Maull KI, Tscherne H. On-scene helicopter transport of patients

with multiple injuries-comparison of a German and an American

system. J Trauma. 1992;33:548–53.

17. Mashiko K, Matsumoto H, Takuhiro K, Hara Y, Morita R, Ka-

mikawa Y, Sakamoto Y, Takei K, Ueno Y, Tomita Y, Abe K. A

significance of doctor helicopter for establishing trauma care

system: from the viewpoint of unexpected survival (in Japanese).

Nihon Koku Iryo Gakkai Zashi (J Jpn Soc Aeromed Serv).

2004;5:12–7.

18. Eckstein M, Jantos T, Kelly N, Cardillo A. Helicopter transport of

pediatric trauma patients in an urban emergency medical services

system: a critical analysis. J Trauma. 2002;53:340–4.

19. Bledsoe BE, Wesley AK, Eckstein M, Dunn TM, O’Keefe MF.

Helicopter scene transport of trauma patients with nonlife-

threatening injuries: a meta-analysis. J Trauma. 2006;60:1257–65.

446 J Anesth (2010) 24:441–446

123

http://www.fdma.go.jp/html/hakusho/h21/h21/index.html
http://www.fdma.go.jp/html/hakusho/h21/h21/index.html

	Investigation of final destination hospitals for patients  in helicopter emergency medical services (doctor--helicopter)  in Fukushima Prefecture
	Abstract
	Purpose
	Methods
	Results
	Conclusion

	Introduction
	Materials and methods
	Results
	Operation status
	Condition of patients at the emergency scenes  and the hospitals to which they were transported
	Whether the transport of patients was within or outside the region and the selection of the means of transport

	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


