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Point-of-care ultrasonography has been shown to have pervasive clinical and
educational utility in medicine. The need to provide medical students with
training in point-of-care ultrasonography has been recognized by an increasing
number of osteopathic and allopathic medical schools. A 4-year integrated
ultrasonography curriculum was implemented at Rocky Vista University
College of Osteopathic Medicine in 2015. A review of the curriculum design,
content, educational methods, and student feedback are described. Barriers to
curriculum implementation and lessons learned, unique to integrating point-
of-care ultrasonography into the osteopathic curriculum, are also discussed.
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oint-of-care ultrasonography (POCUS) is increasingly used by clinicians across

numerous specialties to aid in both diagnosis and procedural guidance.' As

portable ultrasound technology continues to advance, it becomes ever more
readily available to providers in increasingly diverse clinical settings.' In addition to the
early acquisition of clinically relevant POCUS skills and techniques, ultrasonography in
medical education (USMED) has been shown to improve medical student learning of
anatomy, physiology, and physical examination.'™ Given the pervasive clinical and
educational utility of POCUS, the need for USMED integration into medical school
curricula has been recognized and implemented by a growing number of medical
schools in the United States and internationally.*® In a 2016 survey of all 173 US
medical schools, only 48 schools, 45 allopathic and 3 osteopathic, reported having a
required integrated ultrasonography curriculum.'® Although there is a growing body of
literature describing USMED in allopathic education, literature specifically related to
USMED in osteopathic education is lacking. Kondrashova et al® found that a clinical
ultrasonography elective in the second year of osteopathic medical school was effective
in providing students with a review of key anatomical concepts. Syperda et al'' showed
that preclinical osteopathic medical students can attain a limited degree of proficiency

with POCUS after performing 40 hours of organ-specific scanning spread over 20
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weeks. Although several osteopathic medical schools
have used USMED in a limited capacity, few have
developed an integrated curriculum.'®

In 2015, Rocky Vista University College of
Osteopathic Medicine (RVUCOM) began to integrate
USMED into the Gross Anatomy (year 1) and
Principles of Clinical Medicine (year 2) courses. The
purpose of this article is to describe the first- and
second-year USMED curriculum at RVUCOM and the
experience gained thus far. To our knowledge, this
is the first description of a 4-year vertical USMED
curriculum implemented at an osteopathic medical

school.

USMED Curriculum

The general medical school curriculum at RVUCOM is
systems based. Therefore, effort was made to include
the appropriate ultrasonography module during each
system block. The general layout of the curriculum is

shown in the Figure.

Year 1

Six ultrasonography laboratory sessions are synchro-
nized with the anatomy systems blocks in the first-year
curriculum. The USMED laboratories were designed to
complement the anatomy being covered in the dissec-
tion laboratory to reinforce normal anatomical con-
cepts. For example, the laboratories are spaced
throughout the year so that students cover musculoskel-
etal ultrasonography during the musculoskeletal
anatomy blocks and cardiac and pulmonary ultrasono-
graphy during the thoracic anatomy blocks. Laboratory
sessions occur at the beginning of each block so that
students have adequate time to integrate the material
into their learning. To accommodate all first-year stu-
dents, each ultrasonography laboratory is split into
2-hour sequential sessions over a 4-hour period, with
students split into group A or group B. During each
2-hour session, they receive a short demonstration by
the instructor and then spend the remainder of the

period scanning each other.
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First Year?

Ultrasound Physics and Introduction

Musculoskeletal Parts | &I

Cardiac Ultrasound

Thoracic and Pulmonary Ultrasound

Abdominal Ultrasound

Head and Neck Ultrasound

Second Year®

Ultrasound Physics and Introduction

Cardiovascular Ultrasound

Focused Abdominal Sonography in Trauma Ultrasound

Abdominal Ultrasound

Musculoskeletal Ultrasound

Resuscitative Ultrasound

Figure.

First- and second-year ultrasonography curricula

at the Rocky Vista University College of Osteopathic
Medicine. 26 distinct ultrasonography sessions
coordinated with the body system anatomy curriculum.
b6 distinct sessions coordinated with the Primary Care
Medicine curriculum to cover clinical applications for
ultrasonography.

Year 2

Clinical correlations and pathologic findings that com-
plement the Principles of Clinical Medicine course are
the focus of the second-year USMED curriculum. The
6 second-year laboratory sessions are spaced equally
throughout the year to correlate with Principles of
Clinical Medicine topics and are scheduled in 2-hour
sequential sessions to accommodate all students in the
same fashion as the first-year laboratory sessions.
Students first review normal anatomy via ultrasono-
graphy of the region being covered and practice scan-
ning the region using each other as models. Students
then review the clinical applications related to the area
being studied and learn to recognize specific pathologic
conditions using recorded clips and images from real

patients.

Years 3 and 4
Third-year students are required to participate in an
8-hour ultrasonography and procedure course before

their surgical rotation. These sessions are scheduled
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the Saturday before each new group of third-year stu-
dents begin their surgery rotation. This course reviews
the FAST (Focused Assessment with Sonography in
Trauma) examination and provides education on
ultrasound-guided central venous access via a simula-
tion experience. Fourth-year students can participate in
clinical ultrasonography rotations based on their

selected specialty choice.

Educational Methods

Video Modules

Before each of the 6 required laboratory sessions,
students are assigned an e-learning module. These
modules were created by ultrasonography instructors at
the University of Colorado (CU) School of Medicine
and are used in the CU School of Medicine USMED
curriculum. These modules were designed to give
students exposure to the physics, theory, and probe
placement for each examination followed by an intro-
duction to the normal anatomy of the body region
being studied and commonly associated pathologic
conditions. This flipped classroom model'? allows
efficient presentation of the ultrasonography basics
before the laboratory sessions, preserving more time
for the hands-on ultrasonography experience. These
modules are available to students throughout the
course, allowing for flexibility in the curriculum and

student ownership of their individual learning.

Laboratory Sessions

The osteopathic manipulation laboratory is used for the
USMED laboratory sessions. Each examination table
and ultrasound machine accommodates 5 students. At
the head of the room are the instructor’s examination
table and ultrasound machine. The equipment is set up
so that the instructor can project a live video feed from
her ultrasound machine as well as live video from a
camera showing the model, probe placement, and tech-
nique on digital displays around the room.
Additionally, a third video input allows the instructor

to project slides with lecture content and examples of

MEDICAL EDUCATION mmm

pathologic conditions. In effect, the instructor has the
ability to facilitate an ultrasonography session with a
large number of students. Faculty and teaching assis-
tants circulate throughout the laboratory to verify
correct technique and answer questions. With the
lecture portions lasting typically 5 to 10 minutes, the
focus of the laboratory is to maximize students’

hands-on scanning time.

Complementary Educational
Opportunities

Ultrasound Interest Group Skills Nights

The RVUCOM and CU School of Medicine ultra-
sound interest groups work collaboratively under the
collective banner “Colorado Ultrasound Interest
Group” to pool resources and increase teamwork. The
group offers numerous activities throughout each
semester. The goal of the Colorado Ultrasound
Interest Group is to have an activity each month that
increases exposure, fuels excitement, and actively
encourages student involvement in POCUS. The
events take various formats, such as structured lectures
with ultrasonography faculty and guest speakers or
open laboratory sessions. The lectures are hands-on
sessions that focus primarily on new techniques or
case studies related to POCUS. All activities aim to
increase students’ time using the ultrasound machines,
which both enhances the USMED curriculum and
fosters the development of ultrasonography skills.

Ultrafest

Colorado Ultrafest is a free, 1-day annual symposium
on POCUS hosted by the Colorado Ultrasound Interest
Group. The event is available to medical students from
any medical school. The idea for Ultrafest originated at
the University of California Irvine School of Medicine
in 2012 and has since been adopted at multiple institu-
tions in the United States and internationally.'®> The
primary goal of Ultrafest is to develop students’ ultra-
sonography skills through hands-on practice on volun-

teer models with close clinician instruction. Students

The Journal of the American Osteopathic Association  July 2017 | Vol 117 | No.7

453



s MEDICAL EDUCATION

are placed into their choice of 5 of 8 small-group
sessions, including musculoskeletal, ocular, FAST,
cardiac, pulmonary, vascular access, and SonoSim,
Inc, training. Sessions are held in individual classrooms
with 6 to 8 stations and run for 45 minutes. Each
session begins with a brief instructional video from 5
Min Sono (http:/5minsono.com) followed by breakout
hands-on learning provided by roaming volunteer
physicians and medical student peer instructors. Over the
lunch hour, students have the opportunity to participate in
a friendly competition similar to Sonogames (Academy
of Emergency Ultrasound of SAEM) that tests their
ability to recognize pathologic conditions, as well as the

speed and accuracy of their ultrasonography techniques.'*

Assessment of Student Knowledge
and Course Evaluations

One of the weaknesses of the initial implementation of
USMED at RVUCOM was a lack of measured
outcomes. Although students were observed to obtain
a limited degree of proficiency with POCUS, individual
scanning proficiency was not measured objectively.
The students were tested directly in the form of written
questions containing ultrasonographic images that were
included in their systems tests.

Qualitative feedback regarding the USMED curricu-
lum was obtained from students after each systems
course. Some of the course evaluation questions were
specific to the new USMED content. Common themes
in students’ feedback were a desire for smaller work
groups to allow increased individual hands-on practice;
additional teaching assistants to provide feedback and
instruction; an admiration of the early exposure to
ultrasonography techniques before clinical training;
appreciation for the repetition of concepts resulting
from the integration of hands-on ultrasonography with
anatomy concurrently covered in the systems courses;
and enjoyment of the clinical correlations provided by
the instructor.

In the future, more quantitative analysis will be used

to continue enacting beneficial changes and will be
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framed in a more succinct format. Additionally, we
hope that as the RVUCOM program grows and finds
additional resources, objective evaluation of scanning

proficiency will be implemented.

Confronting Barriers

A 2014 survey of US allopathic medical school leaders
found a general consensus regarding the need for ultra-
sonography to be integrated into medical school
curriculum.'® About a quarter of medical schools have
integrated ultrasonography into their curriculum since
then. Dinh et al'® found that funding, finding faculty to
teach, and scheduling within the current curriculum are
the primary barriers to establishing a new ultrasonography
curriculum. These barriers may be even more difficult for
some osteopathic medical schools given limited access to
faculty trained in ultrasonography. In addition, the osteo-
pathic curriculum has unique time constraints, given the
need for osteopathic manipulative medicine laboratories

along with the general medical school curriculum.

Funding

Medical schools may find success negotiating educa-
tional packages with major companies for ultrasound
machines; however, RVUCOM began with “off-brand”
machines. These machines are used during ultrasonog-
raphy laboratories only and not in the clinical setting.
Imaging quality proved more than sufficient to train
medical students while drastically decreasing the
per-unit price. This could be a solution for a medical
school seeking to start a USMED curriculum with
limited funding. Also, instead of using expensive
models or hiring standardized patients, medical stu-
dents scan each other during laboratories, taking turns
as ultrasonographer and patient. This approach was
well received by students and has been used success-

fully in other programs.'¢
Faculty and Near-Peer Instructors

Currently, 2 faculty members serve as the primary
USMED instructors, supported by other RVUCOM
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faculty familiar with ultrasonography. Although not a
universal solution, osteopathic medical schools search-
ing for faculty trained in ultrasonography can look to
nearby medical schools; emergency medicine pro-
grams, especially those with an EM ultrasonography
fellowship or faculty trained in ultrasonography; and
community emergency medicine groups for additional
instructors. There are physician instructors with
POCUS experience from almost any specialty.

In addition to faculty instructors, RVUCOM uses the
near-peer teaching model to help decrease faculty
burden during ultrasonography laboratories. The near-
peer teaching model is also used at CU School of
Medicine and in a plethora of USMED programs
throughout the country.'®'”2° During the 2015-2016
school year, third- and fourth-year medical students
familiar with POCUS volunteered as teaching assistants
during all of the ultrasonography laboratories. These
students served as rotating facilitators among groups to
help students obtain images, verify correct technique,
and answer questions. Student feedback included
suggestions to increase the number of rotating
instructors and to develop a student program to

address this need.

Scheduling

To fit USMED within the already full osteopathic cur-
riculum, strategic scheduling of laboratories is required.
A flipped classroom approach that uses web-based
lectures, videos, and other electronic resources assigned
to students before laboratories maximizes the efficiency
and efficacy of the scanning sessions. This approach
has been validated and is used commonly in
USMED.?! The combination of short demonstrative
lectures during the laboratories has also proved to be

time efficient.

Conclusion
The USMED curriculum follows the systems-based
curriculum at RVUCOM and changes each year to

correlate with the anatomy and pathology of the

MEDICAL EDUCATION mmm

current block. We hope that this model and our lessons
learned can help other medical schools integrate ultra-

sonography into their curricula.

References

1. Fox JC, Schlang JR, Maldonado G, Lotfipour S, Clayman RV.
Proactive medicine: the “UCI 30," an ultrasound-based clinical initiative
from the University of California, Irvine. Acad Med. 2014;89
(7):984-989. doi:10.1097/ACM.0000000000000292

2. Brown B, Adhikari S, Marx J, Lander L, Todd GL. Introduction of
ultrasound into gross anatomy curriculum: perceptions of medical
students. J Emerg Med. 2012;43(6):1098-1102. doi:10.1016
lj.jemermed.2012.01.041

3. Kondrashov P, Johnson JC, Boehm K, Rice D, Kondrashova T.
Impact of the clinical ultrasound elective course on retention of
anatomical knowledge by second-year medical students in preparation
for board exams. Clin Anat N Y N. 2015;28(2):156-163. doi:10.1002
/ca.22494

4. Hoppmann RA, Rao VV, Poston MB, et al. An integrated ultrasound
curriculum (iUSC) for medical students: 4-year experience. Crit
Ultrasound J. 2011;3(1):1-12. doi:10.1007/s13089-011-0052-9

5. Hoppmann RA, Rao VV, Bell F, et al. The evolution of an
integrated ultrasound curriculum (iUSC) for medical students: 9-year
experience. Crit Ultrasound J. 2015;7(1):18. doi:10.1186/s13089
-015-0035-3

6. Soucy ZP, Mills LD. American Academy of Emergency Medicine
Position Statement: Ultrasound Should Be Integrated Into
Undergraduate Medical Education Curriculum. J Emerg Med. 2015;49
(1):89-90. doi:10.1016/j.jemermed.2014.12.092

7. Bahner DP, Adkins EJ, Hughes D, Barrie M, Boulger CT, Royall NA.
Integrated medical school ultrasound: development of an ultrasound
vertical curriculum. Crit Ultrasound J. 2013;5(1):6. doi:10.1186/2036
-7902-5-6

8. Rao S, van Holsbeeck L, Musial JL, et al. A pilot study of comprehensive
ultrasound education at the Wayne State University School of Medicine:
a pioneer year review. J Ultrasound Med. 2008;27(5):745-749.

9. Afonso N, Amponsah D, Yang J, et al. Adding new tools to the black
bag—introduction of ultrasound into the physical diagnosis course.
J Gen Intern Med. 2010;25(11):1248-1252. doi:10.1007/s11606-
010-1451-5

10. Dinh VA, Fu JY, Lu S, Chiem A, Fox JC, Blaivas M. Integration of
ultrasound in medical education at United States medical schools: a
national survey of directors’ experiences. J Ultrasound Med. 2016;35
(2):413-419. doi:10.7863/ultra.15.05073

11. Syperda VA, Trivedi PN, Melo LC, et al. Ultrasonography in preclinical
education: a pilot study. J Am Osteopath Assoc. 2008;108(10):601-605.

12. Prober CG, Khan S. Medical education reimagined: a call to action.
Acad Med. 2013;88(10):1407-1410. doi:10.1097/ACM
.0b013e3182a368bd

13. Connolly K, Beier L, Langdorf MI, Anderson CL, Fox JC. Ultrafest:
a novel approach to ultrasound in medical education leads to
improvement in written and clinical examinations. West J Emerg
Med. 2015;16(1):143-148. doi:10.5811/westjem.2014.11.23746

14. Lewiss RE, Hayden GE, Murray A, Liu YT, Panebianco N, Liteplo AS.
SonoGames: an innovative approach to emergency medicine resident

The Journal of the American Osteopathic Association  July 2017 | Vol 117 | No.7

455



s MEDICAL EDUCATION

456

ultrasound education. J Ultrasound Med. 2014;33(10):1843-1849.
doi:10.7863/ultra.33.10.1843

. Bahner DP, Goldman E, Way D, Royall NA, Liu YT. The state of

ultrasound education in U.S. medical schools: results of a national
survey. Acad Med. 2014;89(12):1681-1686. doi:10.1097/ACM
.0000000000000414

. Blickendorf JM, Adkins EJ, Boulger C, Bahner DP. Trained simulated
ultrasound patients: medical students as models, learners, and teachers.

J Ultrasound Med. 2014;33(1):35-38. doi:10.7863/ultra.33.1.35

. Jeppesen KM, Bahner DP. Teaching bedside sonography using peer

mentoring: a prospective randomized trial. J Ultrasound Med. 2012;31
(3):455-459.

. Knobe M, Miinker R, Sellei RM, et al. Peer teaching: a randomised

controlled trial using student-teachers to teach musculoskeletal

20.

21.

ultrasound. Med Educ. 2010;44(2):148-155. doi:10.1111/j.1365
-2923.2009.03557 .x

. Naeger DM, Conrad M, Nguyen J, Kohi MP, Webb EM.

Students teaching students: evaluation of a “near-peer” teaching
experience. Acad Radiol. 2013;20(9):1177-1182. doi:10.1016/j.acra
.2013.04.004

Ahn JS, French AJ, Thiessen MEW, Kendall JL. Training peer
instructors for a combined ultrasound/physical exam curriculum.
Teach Learn Med. 2014;26(3):292-295. doi:10.1080/10401334.
2014.910464

Fox JC, Chiem AT, Rooney KP, Maldonaldo G. Web-based lectures,
peer instruction and ultrasound-integrated medical education. Med
Educ. 2012;46(11):1109-1110. doi:10.1111/medu.12039

© 2017 American Osteopathic Association

What's on Your Mind?

The Journal of the American Osteopathic Association invites readers to submit personal
reflections, essays stories, poetry, and perspectives to its humanities section, “In Your Words.”
For submission requirements, visit http://jaoa.org/ss/authors.aspx.

The Journal of the American Osteopathic Association  July 2017 | Vol 117 | No.7



	Integrating Point-of-Care Ultrasonography Into the Osteopathic Medical School Curriculum
	Abstract
	USMED Curriculum
	Year 1
	Year 2
	Years 3 and 4

	Educational Methods
	Video Modules
	Laboratory Sessions

	Complementary Educational Opportunities
	Ultrasound Interest Group Skills Nights
	Ultrafest

	Assessment of Student Knowledge and Course Evaluations
	Confronting Barriers
	Funding
	Faculty and Near-Peer Instructors
	Scheduling

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


