
Filling the Void: Defining Invasive

Bedside Procedural Competency for

Internal Medicine Residents

Joshua D. Lenchus, DO

Cristiane Mocelin Carvalho, MD

Kaitlyn Ferreri, BS

Jill Steiner Sanko, MS, ARNP-BC

Kristopher L. Arheart, EdD

Maureen Fitzpatrick, MSN, ARNP-BC

S. Barry Issenberg, MD

Editor’s Note: The online version of this article contains

the performance checklist used in the study.

Introduction

In an effort to improve patient safety, residency programs

are seeking new methods of teaching invasive bedside

procedures.1–3 Studies confirm that simulation-based train-

ing,4,5 use of ultrasound,6,7 adherence to a checklist,8 team

training,9 and direct observation10 decrease complication

rates, thereby improving safe practices.

In 2007, the American Board of Internal Medicine

(ABIM) ceased to mandate technical competency for some

procedures, while it recommended active participation in a

predetermined number of procedures subsequent to
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Abstract

Background Residents perform invasive bedside
procedures in most training programs. To date, there is
no universal approach for determining competency and
ensuring quality and safety of care.

Objective We developed and implemented an
assessment of central venous catheter insertion
competency for internal medicine and internal
medicine–pediatrics residents, using measurements for
knowledge, skill, and attitude and linking them to
procedural outcomes.

Methods We conducted a cohort study of a 4-week,
resident-run procedure service from July 2007 through
June 2011 at a large academic medical center. Knowledge
was assessed by using a written test, technical skill by
using a checklist, and attitude by self- and supervisor
assessments of residents’ confidence and capability.
Competence was defined as (1) a minimum written test
score (70%); (2) a perfect checklist score; (3) a resident’s

self-assessed confidence and capability scores of 4 or 5
of 5; and (4) faculty rating of the resident’s confidence
and capability as 5 of 5. A composite success rate was
based on procedural outcomes (eg, completed
procedures, less than 3 forward needle passes, and
complication rate) and was compared to the checklist
scores.

Results A total of 148 internal medicine and medicine–
pediatrics residents inserted 639 catheters, and 53 (36%)
achieved competence by the end of 4 weeks. Residents
judged to be competent by checklist scores had a higher
composite success rate than those deemed not
competent.

Conclusions Our multi-factorial criteria used to define
central venous catheter insertion competency effectively
discriminated between residents judged to be
competent and those judged not competent, using data
from procedural outcomes.
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simulation-based learning.11 Despite the relative infre-

quency of internists performing procedures posttraining,12

some academic programs may continue to rely on residents

to do so as a component of their training. In the absence of

endorsed criteria for measuring competency, some training

programs devised their own systems. Smith et al3 created a

medical procedure service and evaluated patient outcomes

but did not specifically define a competency threshold.

Dong et al2 and Huang et al8 provided validity evidence for

a central line checklist by using a task trainer but did not

link the learner’s skill to patient outcomes. Studies suggest

that to provide a comprehensive assessment of trainees’

abilities, a range of tools should be used.13

The purpose of our study was to build on the work of

others in developing and evaluating new criteria for

procedural competency that included knowledge, skill, and

attitude coupled with the assessment of procedural

outcome measures.

Methods

Setting

In 2007, we implemented a simulation-based, blended

curricular approach to invasive bedside procedural educa-

tion at Jackson Memorial Hospital (JMH), a 1500-bed,

tertiary care, urban academic medical center affiliated

primarily with the University of Miami Miller School of

Medicine.

Participants

Our study included 171 internal medicine and internal

medicine–pediatrics residents at JMH from July 2007

through June 2011. Complete data were collected for 148

residents (86.5%). Participants provided written informed

consent prior to the collection of baseline data. A total of

117 residents (79%) were in postgraduate year (PGY)-2, 30

residents (20%) were in PGY-3, and 1 (, 1%) was in PGY-

4. Annually, the internal medicine training program enrolls

40 categorical residents, whereas the internal medicine–

pediatrics program enrolls 4 residents.

Intervention

Our cohort study of an educational intervention was

limited to central venous catheter (CVC) insertion.

Participants underwent 4-hour training in a single session,

including instruction on the use of real-time ultrasound for

vascular access, and were then assigned to a 4-week

rotation on the procedure team, a resident-run service that,

on consultation, performs procedures throughout the

hospital, details of which have been reported previously

(B O X).14 All procedures were directly supervised by the

attending physician, who documented each CVC placement

by using a skills checklist (provided as online supplemental

material). The content of the skills checklist was created by

local experts but included information similar to that in

previously published checklists,2,8 as well as national

infection control standards and the Institute for Healthcare

Improvement Central Line Bundle for prevention of central

line-associated bloodstream infections.15 In contrast to

other studies,2,8 there was consistent application of the

checklist in the simulation laboratory and at the patient’s

bedside. Those residents who did not score 100% on the

checklist were offered remediation in the simulation

laboratory and were prevented from performing the

procedure independently and without supervision until

their score improved.

Variables for Analysis

Participant baseline characteristics included sex, country

of medical school matriculation, postgraduate year of

What was known

Performing bedside procedures is a common element of residency, yet
there is no universal standard for determining competency.

What is new

Criteria for defining central venous catheter insertion competency,
which combines assessments of knowledge, skill, and attitudes, is
validated using data for procedural outcomes.

Limitations

Participants were evaluated during a 4-week procedure team rotation;
short study period, small sample, and single-site administration limit
generalizability.

Bottom line

One-third of the residents attained competence after 4 weeks of focused
experience. A performance checklist can be used to assess competency
for performing bedside procedures.

B O X 12-STEP CURRICULUM OF PROCEDURAL TRAINING
16

1. Introduction of program and participant roles, responsibilities,
and expectations

2. Written preinstruction test; no feedback or coaching
3. Simulation-based skills check; no feedback or coaching;

assessment via procedural checklist
4. Video instruction of procedure17

5. Informed consent overview
6. Aseptic technique review
7. ‘‘Time-out’’ process briefing
8. Faculty demonstration of procedure using checklist; interactive

with feedback
9. Individual practice; interactive with feedback

10. Procedural documentation summary
11. Postinstruction skills check and written test; answers reviewed

at completion
12. Written procedural module evaluation with respect to CVC

instruction in particular; this step included an ultrasound-
guided vascular access briefing, followed by a dedicated practice
session, before moving to complete central venous catheter
insertion
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training, and prior procedural experience (number of

procedures before training). The anatomic site and accom-

panying checklist scores were also recorded for each CVC

insertion. Finally, a composite success rate was determined.

Baseline knowledge was assessed using a written pretest

consisting of 10 questions that addressed topics such as

indications, contraindications, and relevant anatomy. The test

was based on information from the New England Journal of

Medicine article on central venous catheterization,17 and

underwent content validity by a multidisciplinary group of

local experts. Each participant completed an identical written

post-test immediately after the instructional session. Each

resident’s baseline technical skills were evaluated using a CVC

hands-on training model (item BPH600f, Blue Phantom,

Kirkland, WA) by an attending physician who used the

checklist. Each item was weighted equally, and the attending

physician rated the resident’s performance based on level of

completion (0 5 completely missed; 1 5 incompletely per-

formed or recalled out of order; 2 5 completely performed).

The checklist was also used each time the resident performed

the procedure on a patient (postchecklist).

Supervising faculty were instructors in the simulation-

based component. They performed checklist grading until it

mirrored that of the principal author (J.D.L.). If corrobora-

tion was not accomplished in the simulation center, the

founder (J.D.L.) proctored the supervisor at the bedside,

evaluating each procedure individually until correlation

occurred. Furthermore, scoring was checked routinely in real

time and recalibrated as necessary to ensure similar grading.

After the procedure, the resident and attending physician

assessed the resident’s level of confidence and capability on a

scale of 1 to 5 (1 5 none and 5 5 complete).

The project was approved by the Institutional Review

Board.

Outcome Measures

The primary outcome measure was the determination of

competence according to proposed criteria, consisting of

(1) attainment of the minimum passing score (MPS) of 70%

on the written test; (2) achievement of a perfect checklist

score; (3) resident self-assessment of confidence and

capability scores of 4 or 5 of 5; and (4) faculty rating of the

resident’s confidence and capability as 5 of 5. The

secondary outcome measure was the composite success

rate, defined as completion of the procedure with few

attempts (eg, less than 3 forward needle passes), without

ensuing immediate complications (eg, periprocedural and/

or postprocedural within 24 hours; complications included

arterial puncture, hemorrhage, pneumothorax, and tip

malposition on chest x-ray [other than superior vena cava–

right atrial junction]). Any single procedure that did not

meet all the criteria stated above was deemed not

successful. The tertiary aim was to categorize and evaluate

the remainder of the residents as follows:

& Borderline competent—residents who did not attain

MPS but achieved a perfect checklist score, coupled

with confidence and capability ratings of 4 or 5 of 5

from the resident but 4 of 5 from faculty

& Not competent—residents who did not reach MPS

and either did not achieve a perfect checklist score or

received at least 1 rating of 3 or less on the

assessment of confidence and capability scales

Data Analysis

Categorical data were reported as frequency and percentage

and were analyzed with logistic regression. Continuous data

were reported as means and standard errors and analyzed

with a general linear model. Statistical significance was

defined as P value , .05. SAS version 9.3 software (SAS

Institute, Cary, NC) was used for all analyses.

Results

A total of 171 residents participated in the procedure team

rotation. Under direct attending physician supervision,

residents inserted CVCs by using real-time ultrasound

guidance for a variety of clinical indications. Reported

information reflects only those residents with complete data,

defined as postintervention written test, checklist scores, and

attitude ratings needed to evaluate at least 1 CVC attempt.

Excluding the 18 participants with incomplete records and

the 5 who did not perform an insertion, we assessed a total of

148 residents during 639 procedures. Fifty percent of the

patients were referred by medical teaching teams, and the

majority were located on the general medical wards.

The greatest number of CVCs (416 [65%]) were

inserted into the internal jugular vein, followed by 173

(27%) in the femoral and 49 (8%) in the subclavian veins.

Insertion site was missing for 1 procedure. Each site was

chosen based on the clinical indication for the procedure as

well as patient-specific characteristics (eg, patency of the

selected vein).

The sample population of trainees is described in

T A B L E 1A. Applying our criteria to the first procedure in a

patient, only 4 residents began the training with established

competency. Of the 148 residents who completed all

assessments, 53 (36%) ultimately achieved the primary

outcome of competency, 40 residents (27%) were judged to

be borderline competent, and the remaining 55 (37%) were

deemed not competent.

Sixty-nine percent of all procedures were scored as

100% on the checklist. For only 7 (1%) procedures did a

resident rate himself or herself lower than 4 of 5, despite

achieving a 100% checklist score and receiving 5 of 5 from

the supervisor. Five of these 7 residents ultimately achieved
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competency. Conversely, there were 11 (2%) instances of a

resident scoring less than 100% and receiving at least 1

faculty rating below 4 of 5, yet the resident self-assessed 4

of 5 or higher. None of these residents were ultimately

deemed competent.

The data demonstrated significant improvement in the

postintervention written test and checklist scores

(P , .001) within each group. Residents reported per-

forming an average of 7 (range: 0–25) insertions prior to

the simulation-based program; in our study population,

each resident performed an average of 4 (range: 1–12).

Those who had performed a higher number of procedures

before the training were more likely to be assessed as

competent (P 5 .05). However, the number of procedures

performed during the rotation was significantly different

among the groups (P , .001), with those performing the

most procedures categorized as competent and those with

the least number of procedures, not competent.

Procedural outcomes were reviewed individually and as

a composite measure (T A B L E 1B). There was insufficient

evidence to demonstrate a difference in the rate of

completed procedures between groups, but a significant

difference was noted among groups in the rate of multiple

attempts (P 5 .002), favoring the borderline and compe-

tent groups. While the overall difference among groups for

complication rate was not statistically different (P 5 .08),

a significant difference was demonstrated between those

who were not competent and those who were (P 5 .03).

Taken together, the composite success rate showed a

significant difference among all groups (P 5 .001).

T A B L E 2A shows outcomes by final self-assessment

regardless of checklist score. There was a significant

T A B L E 2 A Procedural Outcomes by Final Resident Self-Confidence Group, Regardless of Checklist Score

All Ratings Rating 1, 2, or 3 Rating 4 or 5 na
P Value Between
Groups

No. of ratings 148 49 99

Team experience, mean (SE) 4.3 (0.2) 3.7 (0.3) 4.6 (0.2) 148 .02

Procedural outcomesb

Completion rate, % (SE) 93 (1) 92 (2) 94 (1) 147 .48

Multiple attempt rate, % (SE) 18 (2) 24 (4) 14 (3) 147 .02

Complication rate, % (SE) 6 (1) 10 (2) 5 (2) 147 .07

Composite success rate, % (SE) 76 (2) 70 (4) 79 (3) 147 .05

Abbreviation: SE, standard error.
a n , 148 indicates missing information for the given variable.
b Incident rates per participant.

T A B L E 2 B Procedural Outcomes by Final Resident Self-Confidence Rating, Regardless of Checklist Score

Rating 2 Rating 3 Rating 4 Rating 5 na
P Value Among
Ratings

No. of ratings 10 39 60 39 148

Team experience, mean (SE) 3.1 (0.7) 3.8 (0.3) 4.0 (0.3) 5.6 (0.3) 148 , .001

Procedural outcomesb

Completion rate, % (SE) 92 (4) 92 (2) 94 (2) 94 (2) 147 .91

Multiple attempt rate, % (SE) 33 (8) 22 (4) 15 (3) 14 (4) 147 .09

Complication rate, % (SE) 14 (5) 8 (2) 6 (2) 3 (2) 147 .16

Composite success rate, % (SE) 63 (8) 72 (4) 77 (3) 82 (4) 147 .13

Abbreviation: SE, standard error.
a n , 148 indicates missing information for the given variable.
b Incident rates per participant.
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difference in team experience (P 5 .02) and multiple

attempt rate (P 5 .02), favoring those with higher ratings.

T A B L E 2B demonstrates the breakdown of outcomes based

on individual self-assessed rating. Similarly, T A B L E 3A

reports outcomes by faculty rating. Those whom the faculty

rated highest performed more procedures while on the team

than those not rated as highly (P , .001). More impor-

tantly, those rated highest by the faculty demonstrated a

higher composite success rate (P 5 .02). T A B L E 3B lists

the breakdown of outcomes based on faculty rating.

Discussion

To date, there has been no universal standard for

determining that residents are competent to perform

invasive bedside procedures.3,18–20 The approach we devel-

oped combines objective assessments of knowledge and

skill with subjective assessments of attitude, ultimately

linking them to procedural outcomes. While others have

reported the utility of a similar assessment instrument,8

historically, self-assessments of performance have been

challenged.21,22 Our project builds on prior work that called

for clearer standards to define competency.3

The prior experience average in our sample was higher

than the recent ABIM numerical threshold, yet only 4

residents were competent at the outset. These results

support work that has found that prior experience is not a

sufficient predictor for competency.2 Of note, the number

of procedures performed while on the team demonstrated

an association between procedure team experience and

attainment of competence. Perhaps the number of proce-

dures is not quite as important as the educational process.

This may provide further support for the ‘‘progression of

competency.’’19,20 Compared to those judged not compe-

tent, the competent group had a significantly higher

T A B L E 3 A Procedural Outcomes by Final Faculty Rating of Confidence Group, Regardless of Checklist Score

All Ratings Rating 1, 2, 3, or 4 Rating 5 na P Value Between Groups

No. of ratings 148 85 63 148

Team experience, mean (SE) 4.3 (0.2) 3.6 (0.2) 5.3 (0.3) 148 , .001

Procedural outcomesb

Completion rate, % (SE) 93 (1) 93 (1) 94 (2) 147 .66

Multiple attempt rate, % (SE) 18 (2) 21 (3) 13 (3) 147 .06

Complication rate, % (SE) 6 (1) 8 (2) 4 (2) 147 .07

Composite success rate, % (SE) 76 (2) 71 (3) 82 (3) 147 .02

Abbreviation: SE, standard error.
a n , 148 indicates missing information for the given variable.
b Incident rates per participant.

T A B L E 3 B Procedural Outcomes by Final Faculty Rating of Confidence, Regardless of Checklist Score

Rating 2 Rating 3 Rating 4 Rating 5 na
P Value Among
Ratings

No. of ratings 2 34 49 63 148

Team experience, mean (SE) 2.5 (1.4) 3.5 (0.4) 3.6 (0.3) 5.3 (0.3) 148 , .001

Procedural outcomesb

Completion rate, % (SE) 100 (10) 95 (2) 91 (2) 94 (2) 147 .58

Multiple attempt rate, % (SE) 33 (18) 24 (5) 18 (4) 13 (3) 147 .17

Complication rate, % (SE) 17 (11) 8 (3) 8 (2) 4 (2) 147 .28

Composite success rate, % (SE) 67 (19) 70 (5) 73 (4) 82 (3) 147 .13

Abbreviation: SE, standard error.
a n , 148 indicates missing information for the given variable.
b Incident rates per participant.
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composite success rate. Data support the contention that

multiple attempts result in a higher complication rate.3,23

That no differences in the overall complication rates among

groups were noted was not surprising given the low overall

incidence rate (6%). However, the competent group had a

significantly lower rate than those who were not compe-

tent.

With respect to subjective assessments, a rate of lower

multiple attempts was noted for individuals who rated

themselves higher on their self-assessment, and a higher

composite success rate was found for the group rated

highest by the faculty.

One limitation of our study is that participants were

evaluated during a brief 4-week experience on the

procedure team rotation, and it is possible that if the

evaluation period had continued after their time on the

team, others might have met the criteria necessary to be

judged competent. Second, the proposed definition was

used during a single procedure, CVC insertion. Third, our

sample size was small. A more robust sample size may

demonstrate an association between procedural outcomes

and self-assessment. Finally, the study was conducted with

internal medicine and medicine–pediatrics residents at a

single institution. Further study is needed to evaluate

generalizability to other institutions and specialties.

Conclusion

We have demonstrated that the application of our multi-

faceted definition (assessments of knowledge, skill, and

attitude coupled with procedure-specific outcomes) can

result in the determination of an individual’s competency

for a particular procedure in a short time frame. During our

brief 4-week study period, slightly more than one-third of

residents achieved the threshold for competency, yet most

did not. We offer this new model to other training

programs that are challenged to define invasive bedside

procedural competency and as a beginning of further work

to define the optimal training model and training length to

ensure competence and safe and effective patient care.

References

1 Barsuk JH, Cohen EC, Feinglass J, McGaghie WC, Wayne DB. Use of
simulation-based education to reduce catheter-related bloodstream
infections. Arch Intern Med. 2009;169(15):1420–1423.

2 Dong Y, Suri HS, Cook DA, Kashani KB, Mullon JJ, Enders FT, et al.
Simulation-based objective assessment discerns clinical proficiency in

central line placement: a construct validation. Chest. 2010;137(5):1050–
1056.

3 Smith CC, Gordon CE, Feller-Kopman D, Huang GC, Weingart SN, Davis RB, et al.
Creation of an innovative inpatient medical procedure service and a method to
evaluate house staff competency. J Gen Intern Med. 2004;19(5, pt 2):510–513.

4 Issenberg SB, McGaghie WC, Petrusa ER, Gordon DL, Scalese RJ. Features
and uses of high-fidelity medical simulations that lead to effective
learning: a BEME systematic review. Med Teach. 2005;27(1):10–28.

5 Ma IW, Brindle ME, Ronksley PE, Lorenzetti DL, Suave RS, Ghali WA. Use of
simulation-based education to improve outcomes of central venous
catheterization: a systematic review and meta-analysis. Acad Med.
2011;86(9):1137–1147.

6 Leung J, Duffy M, Finckh A. Real-time ultrasonographically-guided internal
jugular vein catheterization in the emergency department increases
success rates and reduces complications: a randomized, prospective study.
Ann Emerg Med. 2006;48(5):540–547.

7 Miller AH, Roth BA, Mills TJ, Woody JR, Longmoor CE, Foster B. Ultrasound
guidance versus the landmark technique for the placement of central
venous catheters in the emergency department. Acad Emerg Med.
2002;9(8):800–805.

8 Huang GC, Newman LR, Schwartzstein RM, Clardy PF, Feller-Kopman D,
Irish JT, et al. Procedural competence in internal medicine residents:
validity of a central venous catheter insertion assessment instrument.
Acad Med. 2009;84(8):1127–1134.

9 Salas E, Almeida SA, Salisbury M, King H, Lazzara EH, Lyons R, et al. What
are the critical success factors for team training in health care? Jt Comm J
Qual Patient Saf. 2009;35(8):398–405.

10 Singh H, Thomas EJ, Petersen LA, Studdert DM. Medical errors involving
trainees: a study of closed malpractice claims from 5 insurers. Arch Intern
Med. 2007;167(19):2030–2036.

11 American Board of Internal Medicine. Internal medicine policies. http://
www.abim.org/certification/policies/imss/im.aspx#procedures. Accessed
April 25, 2013.

12 Wigton RS, Alguire P. The declining number and variety of procedures done
by general internists: a resurvey of members of the American College of
Physicians. Ann Intern Med. 2007;146(5):355–360.

13 VanHeest A, Kuzel B, Agel J, Putnam M, Kalliainen L, Fletcher J. Objective
structured assessment of technical skill in upper extremity surgery. J Hand
Surg. 2012;37(2):332–337.

14 Lenchus J, Issenberg SB, Murphy D, Everett-Thomas R, Erben L, Arheart K, et
al. A blended approach to invasive bedside procedural instruction. Med
Teach. 2011;33(2):116–123.

15 Institute for Healthcare Improvement. How-to guide: prevent central line-
associated bloodstream infections. Cambridge, MA. 2012. www.ihi.org.
Accessed April 25, 2013.

16 Lenchus JD. End of the ‘‘see one, do one, teach one’’ era: the next
generation of invasive bedside procedural instruction. J Am Osteopath
Assoc. 2010;110(6):340–346.

17 Ortega R, Song M, Hansen CJ, Barash P. Video in clinical medicine.
Ultrasound-guided internal jugular vein cannulation. N Engl J Med.
2010;362:e57.

18 Barsuk JH, McGaghie WC, Cohen ER, O’Leary KJ, Wayne DB. Simulation-
based mastery learning reduces complications during central venous
catheter insertion in a medical intensive care unit. Crit Care Med.
2009;37(10):2697–2701.

19 Frank JR, Mungroo R, Ahmad Y, Wang M, De Rossi S, Horsley T. Toward a
definition of competency-based education in medicine: a systematic
review of published definitions. Med Teach. 2010;32(8):631–637.

20 Leach DC. Competence is a habit. JAMA. 2002;287(2):243–244.
21 Gordon M. A review of the validity and accuracy of self-assessments in

health professions training. Acad Med. 1991;66(12):762–769.
22 Wayne DB, Butter J, Siddall VJ, Fudala MJ, Wade LD, Feinglass J, et al.

Graduating internal medicine residents’ self-assessment and performance
of advanced cardiac life support skills. Med Teach. 2006;28(4):365–369.

23 Epstein RM, Hundert EM. Defining and assessing professional
competence. JAMA. 2002;287(2):226–235.

ORIGINAL RESEARCH

612 Journal of Graduate Medical Education, December 2013

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-28 via free access



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


