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Economic evaluations can inform decisions about the efficiency and allocation of resources to implementation
strategies explicitly designed to inform care providers and patients about the best available research
evidence and to enhance its use in their practices. These strategies are increasingly popular in health care,
especially in light of growing concerns about quality of care and limits on resources. But such concerns have hardly
motivated health authorities and other decision-makers to spend on some form of economic evaluation in their
assessments of implementation strategies. This editorial addresses the importance of economic evaluation in the
context of implementation science  particularly, how these analyses can be most efficiently incorporated into
decision-making processes about implementation strategies.
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Editorial

Introduction

Economic evaluation assesses the efficiency and allocation
of resources to interventions that may improve health care
and health outcomes. Economic evaluation applies not
only to decisions about interventions or services that
directly target patients, like pharmacological treatments
and medical devices, but also to decisions about imple-
mentation strategies, which are explicitly designed to
inform care providers and patients about the best avail-
able research evidence and to enhance its use in their
practices.

Many inefficiencies in health-care delivery result from
overuse of unnecessary services, underuse of beneficial
interventions, or medical errors [1]. In light of the growing
concerns about the quality of care and budgetary pres-
sures, implementation strategies are used to improve ser-
vice delivery and outcomes. Potentially effective strategies
that can promote an uptake of services can be as straight-
forward as clinical decision support, education and financial
incentives or can be as complex as total quality manage-
ment and reforms of health-care systems.
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Empirical studies of the effects of implementation strat-
egies related to behavior change and health outcomes have
become more numerous [2,3]. Many explore how to most
effectively address particular problems of implementation,
a question that may be answered with insights into the
mechanisms by which implementation works and the use
of behavior change theory, from disciplines such as
psychology and sociology [4,5].

But although the prominence of implementation science
in health services is increasing, relatively little attention
has been paid to another important aspect of implementa-
tion strategies: these efforts demand resources, and thus,
have costs. Depending on the perspective of the decision-
maker and their objective(s), the cost of implementation
may include the following: 1) costs associated with execut-
ing implementation strategies; 2) the excess cost of ser-
vice delivery as uptake or implementation changes; 3)
the opportunity cost to providers and patients partaking
in the implementation activities; and 4) research and
development-related expenses resulting from the process
of implementing change in health care. Unless the budget
for implementation is sufficient, not all possible imple-
mentation projects can be supported. Trade-offs must be
made, and these trade-offs merit an analysis that can
compare costs to their benefits and that can identify
the opportunity cost of choices in other words, an
economic evaluation.
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This editorial addresses the importance of economic
evaluation in the context of implementation science in
particular, how these analyses can be most efficiently
incorporated into decision-making processes about imple-
mentation strategies (Figure 1).

Use of economic evaluation

Despite the prevalence of economic evaluation in health
services research, its use is not standard practice in
assessing implementation strategies. Recent reviews re-
vealed fewer than 60 studies of the efficiency of strat-
egies for implementing clinical practice guidance before
2008 [2,6,7], with no substantial progress since then.”
The number of economic evaluations contrasts sharply
with the number of studies on implementation strategies
assessing only their effect on behavior change and health
outcomes.

Why are implementation decisions so seldom guided by
economic evaluation? Some of the more plausible reasons
include divergent views on cost and cost-effectiveness,
limited resources for evaluative research, and the paucity
of data for decision-making.

Views on the appropriate role of economics in evaluat-
ing implementation strategies may differ importantly be-
tween people and over time. Some revert to basic ethical
tenets and moral obligations to discard information on
cost completely; others view, more realistically, consider-
ations of cost as secondary or complementary to other cri-
teria, such as clinical effectiveness. But regardless of the
differences of opinion and how they impact evaluation
and decision-making, particular implementation strategies
do have costs. Simply ignoring these implications can have
undesirable consequences, such as inefficiencies and in-
equities that compromise the accessibility and delivery of
health services the very reason why spending on imple-
mentation of research evidence is considered initially.

Limits on research capacity and appropriate data seem
plausible reasons for decision-makers not to base imple-
mentation decisions on some form of economic evaluation,
but in fact conceal a paradox: implementation decisions
need economic evaluations that produce good-quality data
for these decisions to be well-informed; economic evalua-
tions need decisions that utilize their results for these eval-
uations to be supported.
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Methods of economic evaluation

Methods cost/cost-consequences analysis, cost-effective-
ness/utility analysis, or cost-benefit analysis do not need
to pose a burden to performing economic evaluation of
implementation strategies. The approach is similar to the
economic evaluation of the services being implemented,
while explicitly accounting for the resources used in devel-
oping and executing implementation strategies as a cost
of ensuring appropriate service delivery [8,9]. Determining
which method to use requires weighing potential uses in
resource-allocation decision-making versus its demand of
information and computational complexity (Table 1).

Cost and cost-consequences analysis

Common to all forms of economic evaluation is the ana-
lysis of cost. Properly conducted collecting adequate data
on the use of all relevant resources on implementation
and assigning appropriate tariffs or prices to those re-
sources cost analysis can help decision-makers address a
not unimportant question: How much more will it cost to
pursue implementation efforts? (Depending on the ques-
tion and the purpose of the cost information, costing may
require detailed analysis and such accuracy-focused meth-
odology as micro or activity-based costing.) But informa-
tion from cost analysis, such as budget impact analyses or
patient level cost-minimization studies, generally is insuffi-
cient to determine whether intervening in implementation
problem(s) makes economic sense. Unless the potential
alternative strategies are certain to have the same
health outcomes across provider and patient practices
over time which is unlikely implementation decisions
will require a joint comparison of costs and outcomes by
full economic evaluation.

At the simplest level, economic evaluation entails the
mere listing of all cost/benefit implications of each po-
tential choice, as in cost-consequences analyses [10].
This form of economic evaluation was applied in a trial-
based study of task substitution for diagnosing fibro-
myalgia in inpatients [11]. Compared to a specialist-led
process, a nurse-led process was reported to have higher
patient satisfaction scores, equivalent health outcomes,
and lower consumption of care and other resources.

Analyses like these have distinct uses. They provide
information for spending decisions to address problems
in health care, when possible implementation strategies

implementation science.
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Table 1 Overview of forms of economic evaluation
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Form of evaluation Use for decision making

Measurement of health effects

Economic summary measure

Cost-consequences
analysis

Comparison of implementation
strategies that have disparate
outcomes

Any measure

Cost-effectiveness
analysis

Comparison of implementation
strategies that produce a common
outcome

Cost-utility analysis ~ Comparison of implementation
strategies that have morbidity and

mortality outcomes

Cost-benefit analysis  Comparison of implementation
strategies with different units of

outcome (health and nonhealth)

Cost analysis Comparison of net cost of
implementation strategies with

equivalent outcomes

Not applicable

Process measures (e.g., professional guidance
adherence, patient compliance to medication)

or health effects (intermediate or final), measured
in natural units

Final health outcomes, including health status,
patient preferences, utilities

Monetary units

Not applicable

Cost-effectiveness ratio (e.g., cost per
case averted, cost per life-year saved),
at patient or population level

Cost per quality-adjusted life-year, at
patient or population level

Net health benefit or net monetary
benefit, at patient or population level

Net cost or cost of illness, at patient
or population level

are expected to have outcomes that are too disparate to
be combined meaningfully. Cost-consequences analyses
permit value judgments without having to fully specify a
relation between all the different measures of outcomes.
And vyet listing the cost/benefit implications of imple-
mentation strategies alone fails an important objective of
economic evaluation to make explicit the opportunity
costs of alternative resource uses.

Cost-effectiveness and cost-utility analyses

These opportunity costs can be assessed directly using
other forms of economic evaluation: cost-effectiveness or
cost-utility analyses. Incremental cost-effectiveness ratios
are established by dividing the difference in costs of various
implementation strategies by the corresponding difference
in health outcomes. Again, the measure(s) of outcomes
most appropriate for ratio calculations depends, to an im-
portant extent, on the objective of decision-making and
the perspective of analysis. Common metrics typically used
include incremental cost per life-year gain or per quality-
adjusted life-year (QALY).

Ratios of cost-effectiveness absolute and relative can
vary considerably across targeted providers, patients,
behaviors, practices, and services. A sample of cost-
effectiveness studies and calculated incremental cost-
effectiveness ratios are found in Table 2. These results
indicate that actively promoting and implementing
clinical guidance may provide an inefficient use of re-
sources, yield life-years or QALYs at additional cost,
or may even be cost-saving.

Wide variation in outcomes is not uncommon given the
many types of information inputs used in cost-effectiveness
studies. One obvious and important determinant is the
cost of implementation; economies of scale and scope may
apply as implementation strategies target larger groups
of providers and patients, and multiple behaviors and

practices. But the cost-effectiveness of such strategies also
depends critically on the effect they have on provider and
patient behaviors as measured by guideline adherence
and patient compliance and on the differential outcomes
of care between services being implemented. The greater
the difference in expected outcomes between usual care
and the change being implemented, and the more wide-
spread the implementation, the more likely a strategy is to
be cost-effective.

Translating cost-effectiveness ratios into resource allo-
cation decisions can be difficult even when potential im-
plementation projects are comparable in scale and scope,
and information about all the analysis inputs is so precise
that the outcomes can be regarded as certain. Strategies
that improve health and lower costs should be accepted;
rejected should be those that worsen outcomes at higher
costs. But what if a strategy is expected to improve
(worsen) health outcomes but also cost more (less)?

In such cases, health or safety gains from implementa-
tion strategies need to be valued in monetary units,
reflecting the budget constraints and opportunity cost
of alternative resource uses. Common thresholds for
choices of pharmacological treatments and other health
services range from 20,000 to 80,000 per life-year or
QALY and similar threshold values may well apply to
accept-reject decisions in an implementation context. Yet
the critical question is: Do current thresholds fully incorp-
orate the cost of implementation of cost-effective health
services?

Cost-benefit analysis

When assigned appropriate thresholds, cost-effectiveness
data can be transformed to a more comprehensive meas-
ure of implementation strategy efficiency the net bene-
fit. As earlier applications of this concept suggested
[14,15], the barriers to using so-called cost-benefit analysis
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Table 2 Examples of incremental cost-effectiveness ratios and suggested decisions about implementation strategies

Study Comparison of
implementation

strategies

Intervention
considered for
implementation

Incremental
cost-effectiveness
ratio

Suggestions for
implementation
decision

Mason et al. 2005 [12] Specialist-nurse led

clinics versus usual care

Scheeres et al. 2008 [13]  Multifaceted strategy, including
health professional and patient
education and instruction, versus

usual care

Walker et al. 2009 [14] Financial incentives to primary

care practices versus usual care

Hoomans et al. 2009 [15] Audit and feedback to primary

care physicians versus usual care

Lipid control in patients
with diabetes versus no
lipid control

Cognitive behavior therapy
of chronic fatigue syndrome
versus regular counseling

Use of ACE inhibitor and
other quality indicators
versus conventional care

Intensive control of blood
glucose in patients with type

$19,950 per
quality-adjusted
life-year

5,320 per recovered
patient

5,623 per
quality-adjusted
life-year

Use of specialist-nurse led clinics
for implementing lipid control is
cost-effective

Use of multifaceted strategy
for implementing cognitive
behavior therapy is cost-effective

Use of financial incentives for
implementing ACE inhibitor
and other quality indicators
is cost-effective

2 diabetes versus

25,640 per Use of audit and feedback for
quality-adjusted implementing intensified control
life-year of blood glucose is cost-effective

conventional control

Choudhry et al. 2011 [16] No co-payments for patients

VErsus co-payments

Mortimer et al. 2013 [17]  Multifaceted strategy targeting
primary care physicians, including
interactive workshops, versus

guideline dissemination alone

Gillespie et al. 2014 [18]  Structured patient education
with group follow-up versus

individual follow-up care

Preventive medication after
myocardial infarction versus
no preventive medication

Evidence-based care for
acute low back pain versus
convention

Self-management in type 1
diabetes versus conventional

$54 per nonfatal
vascular event or
vascularization
averted (cost-saving)

—AUS108 per x-ray
referral avoided
(cost-saving)

Use of no co-payments for
implementing preventive
medication is cost-effective

Use of multifaceted strategy for
implementing evidence-based
care is cost-effective

19,300 per
quality-adjusted life
year (cost-saving)

Use of structured patient
education with group for
implementing self-management
is not cost-effective

(information-intensive, computationally complex) may often
be overcome by the analytic benefits it has to offer: i) direct
comparison of implementation projects of varying scale and
scope, and ii) detailed assessment of uncertainty in
implementation decision outcomes.

Toward efficient use of economic evaluation

Once the methods for evaluation (including cost-effective-
ness thresholds) are agreed upon, economic evaluation
becomes a useful tool in the studying and planning of
strategies for implementing change in health care. The
question then becomes as follows: How can economic
evaluation be performed most efficiently?

Limited collection of economic data

Economic evaluations are more efficient if data collection
on outcomes is limited. One approach is to confine the
study to the measures of the care process, say cost per
change in professional guidance adherence or patient com-
pliance to medication, instead of measuring actual health
outcomes. For example, in a Dutch quasi-experiment
on the use of financial incentives as an implementation
strategy [19], incentivizing primary care providers was
found to reduce prescriptions of targeted drugs, saving
costs in comparison to usual care. Because there was
also good evidence that denying patient medication did

not have (long-term) effects on health outcomes, the
incentive plan was likely to be a cost-effective strategy
to implement more conservative prescribing practices
in primary care.

Other ways to improve efficiency by limiting data collec-
tion include shortening the length of patient or provider
follow-up or by relying on studies of less rigorous design
for data collection.

However, limiting data collection can have undesirable
consequences, such as reducing confidence in the accur-
acy of the conclusions drawn from the analysis. Consider
the Dutch study of financial incentives [19]: can the estab-
lished cost-effectiveness ratios be considered the same
across all targeted care providers and prescription drugs?
Or do these ratios actually vary by provider, drug, baseline
prescriptions rate, or by some other source of heterogen-
eity? Has enough information been collected to ascertain
whether incentivizing providers prescribing practices will
have spillover effects to non-targeted behaviors and prac-
tices? Limiting the collection of economic data can in-
crease evaluative efficiency, but the potential biases in the
assessment of strategies need be carefully considered.

Use of decision analytic models
Practical considerations suggest yet another approach to
economic evaluation and efficiency improvement: the use
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of decision analytic models. In modeling studies, eco-
nomic data on implementation strategies may be synthe-
sized from a range of sources, including theory on
behavioral change, rather than from a single trial or obser-
vational study. For example, in a Dutch study of the im-
plementation of intensified glycemic control in type 2
diabetes, the comparison of audit and feedback to primary
care providers versus usual care was based on an eco-
nomic model [15]. The model permitted establishing esti-
mates of incremental cost per QALY ratios by linking
behavior change to health-related outcomes using a simu-
lation of experiments.

Decision analytic models have many more uses along
these lines for example, they can provide estimates of
the expected value of information to form a basis for de-
ciding whether additional data collection is necessary
[20,21]. Despite apparent benefits, the use of models in
economic evaluation and implementation choices re-
mains uncommon.

Early assessment of implementation decisions
The greatest gain in efficiency for implementation deci-
sions may not be the method of economic evaluation
but rather the timing. Economic evaluations are typically
being performed ex-post after some inefficiency has
been identified as a problem of implementation and after
designing and testing a set of strategies.

Instead of carrying out economic evaluations after the
fact, a 3-step ex-ante process of evaluation and decision-
making is potentially much more efficient:

Step 1: Assess the expected returns (as measured by
net benefit on a monetary or health scale) from
promoting the implementation of research evidence or
any further change in clinical management or health
policy through the use of value of implementation
analysis [15,20,21].

Step 2: Make predictions of the implementation cost,
which may include research and development-related
expenses and the opportunity cost of care providers
and patients partaking in the implementation activities.
Step 3: Set [1] against [2] before pursuing a more
elaborate process of evaluation and decision-making
regarding implementation strategies.

Early economic assessment can help eliminate cost-
ineffective implementation studies early on, allowing re-
sources to be directed toward problems in care where
intervening is likely to be more beneficial. Knowledge of
the practicality of health service implementation is es-
sential. If valid and meaningful estimates of resource allo-
cation requirements for implementation can be made, the
cost of implementation could be considered much sooner
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in the health-care decision-making process namely, when
the decisions about care components are being made [22].

Conclusions

Performing economic evaluations is not rocket science.
Already commonly used in the assessment of health ser-
vices, economic evaluation is a potentially useful tool for
making decisions on strategies for implementing re-
search knowledge into clinical practice, management, or
health policy. Confronted with a problem of implemen-
tation, decision-makers who wish to derive the greatest
benefits from available resources must spend on some
form of economic evaluation. Only by comparing each
potential choice across both costs and benefits can the
opportunity cost of implementation strategies be
assessed. As more economic evaluations are performed
and decision-makers leverage analytic techniques such
as modeling and value of implementation analysis, the
contribution of economic evaluation to decision-making
processes will increase. The question is #ow economic
evaluation can most efficiently be incorporated into im-
plementation decisions, not whether it should.

Endnote

®A comprehensive search in PubMed for English lan-
guage publications from 1 January 2008 to 1 July 2014,
using the terms (in all fields): economic eval* OR cost-
effect*, implementation strateg* OR quality improv*, re-
vealed 284 records, most of which recorded publications
of studies that did not report any cost of implementation
or that refrained to perform an economic evaluation of
the reported implementation or quality improvement
strategy in terms of cost of implementation.

Author details

'Institute of Health Policy & Management, Erasmus University Rotterdam,
Rotterdam, The Netherlands. “Section of Hospital Medicine, Department of
Medicine, University of Chicago, Chicago, USA. *Institute of Medical
Technology Assessment (iMTA), Erasmus University Rotterdam, Rotterdam,
The Netherlands.

Received: 8 August 2014 Accepted: 18 September 2014
Published online: 18 December 2014

References

1. McGlynn EA, Asch SM, Adams J, Keesey J, Hicks J, DeCristofaro A, Kerr EA:
Glyn the quality of health care delivered to adults in the United States.
N Engl J Med 2003, 348(26):2635 2645.

2. Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR, Vale L, Whitty
P, Eccles MP, Matowe L, Shirran L, Wensing M, Dijkstra R, Donaldson C:
Effectiveness and efficiency of guideline dissemination and
implementation strategies. Health Technol Assess 2004, 8(6)iii iv, 1 72

3. Grol R, Wensing M, Eccles M, Davis D: Improving Patient Care. The
Implementation of Change in Clinical Practice. 2nd edition. Chichester West
Sussex: Wiley-Blackwell; 2013.

4. Grol R, Bosch MC, Hulscher ME, Eccles MP, Wensing M: Planning and
studying improvement in patient care: the use of theoretical
perspectives. Milbank Q 2007, 85(1):93 138.

5. Davies P, Walker AE, Grimshaw JM: A systematic review of the use of
theory in the design of guideline dissemination and implementation



Hoomans and Severens Implementation Science 2014, 9:168
http://www.implementationscience.com/content/9/1/168

strategies and interpretation of the results of rigorous evaluations.
Implement Sci 2010, 5:14. doi: 10.1186/1748-5908-5-14.

6. Vale L, Thomas R, MacLennan G, Grimshaw J: Systematic review of
economic evaluations and cost analyses of guideline implementation
strategies. Fur J Health Econ 2007, 8(2):111 121.

7. Hoomans T, Evers S, Ament A, Hbben M, Van der Weijden T, Grimshaw J,
Severens J: The methodological quality of economic evaluations of
guideline implementation into clinical practice: a systematic review of
empiric studies. Value Health 2007, 10(4):305 316.

8. Mason J, Wood J, Freemantle N: Designing evaluations of interventions to
change professional practice. J Health Serv Res Policy 1999, 4(2):106 111.
Erratum in: J Health Serv Res Policy 1999 Jul:4(3):192.

9. Sculpher M: Evaluating the cost-effectiveness of interventions designed
to increase the utilization of evidence-based guidelines. Fam Pract 2000,
17(Suppl 1):526 S32.

10.  Mclntosh E: Economic evaluations of guideline implementation
strategies. In Changing Professional Practice: Theory and Practice of Clinical
Guidelines Implementation. Edited by Thorsen T, Makela M. Copenhagen:
Danish Institute for Health Services Research and Development; 1999.

11. Kroese ME, Severens JL, Schulpen GJ, Bessems MC, Nijhuis FJ, Landew RB:
Specialized rheumatology nurse substitutes for rheumatologists in the
diagnostic process of fibromyalgia: a cost-consequence analysis and a
randomized controlled trial. J Rheumatol 2011, 38(7):1413 1422.

12. Mason JM, Freemantle N, Gibson JM, New JP, SPLINT trial: Specialist nurse-led
clinics to improve control of hypertension and hyperlipidemia in diabetes:
economic analysis of the SPLINT trial. Diabetes Care 2005, 28(1):40 46.

13. Scheeres K, Wensing M, Bleijenberg G, Severens J: Implementing cognitive
behaviour therapy for chronic fatigue syndrome in mental health care: a
costs and outcomes analysis. BMC Health Serv Res 2008, 8:175.

14. Walker S, Mason AR, Claxton K, Cookson R, Fenwick E, Fleetcroft R, Sculpher
M: Value for money and the quality and outcomes framework in primary
care in the UK NHS. Br J Gen Pract 2010, 60(574):e213 e220.

15. Hoomans T, Abrams KR, Ament AJHA, Evers SMAA, Severens JL: Modelling
the value for money of changing clinical practice change: a stochastic
application in diabetes care. Med Care 2009, 47(10):1053 1061.

16.  Choudhry NK, Avorn J, Glynn RJ, Antman EM, Schneeweiss S, Toscano M,
Reisman L, Fernandes J, Spettell C, Lee JL, Levin R, Brennan T, Shrank WH:
Post-Myocardial Infarction Free Rx Event and Economic Evaluation (Ml
FREEE) trial. Full coverage for preventive medications after myocardial
infarction. N £ngl J Med 2011, 365(22):2088 2097.

17. Mortimer D, French SD, McKenzie JE, O Connor DA, Green SE: Economic
evaluation of active implementation versus guideline dissemination for
evidence-based care of acute low-back pain in a general practice setting.
PLoS One 2013, 8(10):e75647.

18.  Gillespie P, O Shea E, Hara MCO, Dinneen SF: Cost effectiveness of group
follow-up after structured education for type 1 diabetes: a cluster
randomised controlled trial. Trials 2014, 15(1):227.

19.  Martens JD, Werkhoven MJ, Severens JL, Winkens RA: Effects of a
behaviour independent financial incentive on prescribing behaviour of
general practitioners. J Eval Clin Pract 2007, 13(3):369 373.

20. Fenwick E, Claxton K, Sculpher M: The value of implementation and the
value of information: combined and uneven development. Med Decis
Making 2008, 28:21 32.

21. Hoomans T, Fenwick EA, Palmer S, Claxton K: Value of information and
value of implementation: application of an analytic framework to inform
resource allocation decisions in metastatic hormone-refractory prostate
cancer. Value Health 2009, 12(2):315 324.

22. Hoomans T, Severens JL, Evers SMAA, Ament AJHA: Value for money in
changing clinical practice: should decisions about guidelines and
implementation strategies be made sequentially or simultaneously?
Med Decis Making 2009, 29:207 216.

doi:10.1186/513012-014-0168-y

Cite this article as: Hoomans and Severens: Economic evaluation of
implementation strategies in health care. Implementation Science
2014 9:168.

Page 6 of 6

Submit your next manuscript to BioMed Central
and take full advantage of:

X Convenient online submission

X Thorough peer review

X No space constraints or color Xgure charges

X Immediate publication on acceptance

R Inclusion in PubMed, CAS, Scopus and Google Scholar

X Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Editorial
	Introduction
	Use of economic evaluation
	Methods of economic evaluation
	Cost and cost-consequences analysis
	Cost-effectiveness and cost-utility analyses
	Cost-benefit analysis

	Toward efficient use of economic evaluation
	Limited collection of economic data
	Use of decision analytic models
	Early assessment of implementation decisions


	Conclusions
	Endnote
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /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 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 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 <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 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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


