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Some experts have argued that patients should rou-
tinely be told the specific magnitude and absolute
probability of potential risks and benefits of screening
tests. This position is motivated by the idea that
framing risk information in ways that are less precise
violates the ethical principle of respect for autonomy and
its application in informed consent or shared decision-
making. In this Perspective, we consider a number of
problems with this view that have not been adequately
addressed. The most important challenges stem from
the danger that patients will misunderstand the infor-
mation or have irrational responses to it. Any initiative
in this area should take such factors into account and
should consider carefully how to apply the ethical
principles of respect for autonomy and beneficence.
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INTRODUCTION

When a patient is considering whether to undergo a preventive
service such as a screening test, the relevant information to
guide a decision includes the probability of risk and benefit."
Some have argued that all patients considering preventive
services should be given this information in the form of
absolute probabilities, presented numerically or graphically.>™
This claim is based on the worry that failing to give patients
this type of risk information violates the ethical principle of
respect for autonomy,'° since without this information patients
are unable to make a fully informed decision.

In this Perspective, we point to a number of problems with
this view that have not been adequately addressed. Most
important is the danger that statements of absolute risk and
benefit will confuse many patients, leading to negative effects on
patient autonomy and health outcomes. Although various steps
could be taken to offset these problems, we argue that there is a
significant chance that such steps would be inadequate. There
are also important questions about how to apply respect for
autonomy and other ethical principles in this area.
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Any initiative to provide absolute risk and benefit informa-
tion to patients must take these issues into account. We limit
our discussion to recommended screening tests such as
mammograms, but similar issues arise when considering
patient understanding of any preventive test or treatment.

PATIENT UNDERSTANDING AND FRAMING OF RISK/
BENEFIT DATA

Many patients currently are not given adequate information
about recommended screening tests. Research shows that
primary-care providers provide very limited information when
ordering a test, often doing little more than describing its
purpose.''? Similarly, health information about screening
tests provided by brochures or on the Internet often gives
incomplete information and varies widely in quality.'®*
Moreover, the risks of false positives, false negatives, and
over-treatment are rarely described. 13,14 1 addition, research
shows that individuals overestimate the benefits and underes-
timate the possible risks of screening.'>™!”

All these observations suggest that in this area the medical
establishment is failing to respect patient autonomy, one of the
central principles of medical ethics.'® This principle requires,
among other things, that patients guide their health care by
providing informed consent to proposed interventions'® or by
participating in shared decision-making.'®! While the ways
that patients consent for invasive procedures, such as surgery,
often are subjected to more intense scrutiny than for low-risk
interventions, such as mammograms, the same principle
applies.'®?! Unless the patient has an adequate understanding
of the possible benefits, harms, and alternatives to the proce-
dure, he or she cannot give adequate informed consent.'82°

But how much information is enough? Any quantitative
data can be described in many ways, and research shows that
such framing has significant effects on patient understand-
ing.?>?3 Consider the various ways to frame the risks and
benefits of mammograms in women over 50 years old, a test
that is recommended by the US Preventive Services Task
Force.?* The most complete representation is in the form of
natural frequencies, which present the expected probabilities of
various outcomes in a population of 1,000 women undergoing
screening compared to an equivalent population that is not
being screened.” According to one model, out of 1,000 women
who are screened biannually for 10 years, 178 will be called
back for repeat imaging, 64 will have a biopsy, and 33 will be
diagnosed as having breast cancer.?® Over 20 years, there will
be 14 deaths from breast cancer in the unscreened group, and
just 9.1 in the group undergoing mammography.>>
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There are other ways to describe the risks and benefits of
mammograms using absolute probabilities. For instance, the
absolute risk reduction (ARR) is calculated by subtracting
the mortality rate in the screened group from that of the
unscreened group. Thus, the ARR of performing mammogra-
phy regularly for 20 years is 4.9 per 1,000 (or 0.49%), i.e., 14
per 1,000 (1.4%) minus 9.1 per 1,000 (0.91%).2° Another
absolute measure of benefit is the number needed to screen
(NNS), which describes how many people have to be screened
and provided follow-up testing and treatment to save one
person (a slightly modified form of the number needed to treat
(NNT) measure).?® According to the model above, roughly 204
women have to be screened for 20 years to save one from dying
of breast cancer during that time period.?®

However, patients are rarely given such absolute measures
of possible benefit. In one study, just 22% of brochures
concerning mammography quantified the benefit at all, and
those that did only provided the relative risk reduction (RRR). 13
RRR is calculated by dividing the decrease in morbidity or
mortality by the baseline rate. Using the same model as above,
mammograms performed over 20 years provide a RRR of 36%,
i.e., 4.9 per 1,000 decrease in death from breast cancer divided
by the baseline rate (in the unscreened group) of 14 per 1,000.%°
In this case as in others, the RRR (36%) is a much larger number
than the ARR (0.5%), and so it is not surprising that brochures
that aim to encourage patients to get regular mammograms
generally present RRR if numbers are given at all.'® Research
confirms that patients are more likely to accept a preventive
intervention when its benefit is described in terms of RRR than
ARR and are least likely to accept when NNT is given.>?

Other screening tests offer similar levels of risk reduction, so
the same framing issues arise. For example, colon cancer
screening with annual fecal occult blood testing over 18 years
produces an ARR of dying of colon cancer over this period of
just 4.6 per 1,000 (0.46%).2” In other words, 217 patients
must undergo annual screening for 18 years to prevent one
death from colon cancer. But the RRR is 31%, obtained by
dividing the ARR by the baseline rate of death from colon
cancer during this time period (roughly 15 per 1,000).

ARGUMENTS FOR PROVIDING ABSOLUTE RISK
AND BENEFIT DATA

A number of experts argue that patients should always be given
information about risks and benefits using absolute probabili-
ties.>™® Some favor natural frequencies,®® while others are
comfortable with other absolute measures, such as ARR or
NNS.2672 As mentioned above, this position is motivated by
the worry that giving less information violates the ethical
principle of respect for autonomy, since such patients will not
have enough information to make an adequately informed
decision.'®?! For example, a patient who is told just the RRR of
mammography may fail to understand the small number of
patients who will benefit or the large number who must be
screened to prevent one death from breast cancer. In addition,
without information about absolute risk reduction, it is impossi-
ble to compare the value of different available preventive services
or to fully weigh the chance of benefit against the risk of harm.?

Some argue that interactive computer programs—often
called patient decision aids (PtDAs)—could do a good job of

providing such complete information.>®® There is a growing
body of literature on introducing PtDAs into preventive medi-
cine,%?® and a recent set of guidelines states that they should
provide data in terms of absolute probabilities.® According to
these guidelines and other discussions, providing just RRR or
failing to give numbers at all is not an acceptable level of
disclosure,>+6-29

PROBLEMS WITH PROVIDING ABSOLUTE RISK
AND BENEFIT DATA

While this position is motivated by important ethical princi-
ples, we believe that there are significant difficulties that have
not been adequately discussed. The biggest problems stem
from the danger that patients will not understand the infor-
mation provided or will use the information in irrational ways.
Research shows that a large percentage of adults in the USA
have difficulty understanding numerical concepts in general
and that they have particular difficulty with probability state-
ments.’*>* And although these problems with numeracy
impact the understanding of RRR numbers as well, research
shows that patients have a better understanding of this
measure than ARR, NNT, or a combination of different ones.*?
Studies also have shown limitations in the ability of physicians
to interpret statistics in this area.®®

While some theorists advocate using graphs rather than
numbers to convey absolute risk and benefit data,>° research
shows that patients also have significant problems under-
standing charts, tables, and other illustrations.®3” For exam-
ple, a chart of 1,000 stick-figures printed in various colors to
denote different outcomes, a popular way to graphically convey
information about natural frequencies, can be difficult for
patients to interpret and apply to a personal decision whether
to be screened.®>”

Psychological research shows, further, that even well-educated,
intelligent people do a poor job making decisions based on small
probabilities. Irrational parts of human cognition—referred to as
heuristics or biases by psychologists—may lead people to assign
excessive importance to events that are quite unlikely (e.g.,
according to Prospect theory®®), or to underestimate the impor-
tance of such events (e.g., because of the optimism bias®®™*! or the
threshold bias*?). In any particular case, the way that the
information about absolute risks or benefits is presented may
determine the patient’s perception as much as the data them-
selves, depending on which heuristics come into play.**> These
aspects of human cognition have led some theorists to conclude
that numbers do not play a key role in human decisions about
how to act in the face of risk.*>4*

All these observations raise important questions about the
value of providing absolute risk and benefit data to patients
considering recommended screening tests such as mammog-
raphy. If a given type of data will not help patients do a better
job of making decisions reflecting their values and desires,
then it will not further their autonomy.*>

DISCUSSION

Advocates of disclosure of absolute risks and benefits may
respond to evidence about possible misunderstanding or
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misuse of the information by arguing that health-care provi-
ders simply need to do better a better job educating patients.
Initiatives could aim at improving numeracy and counter-
acting irrational heuristics and could seek to present informa-
tion that integrates risk and benefit data about multiple
screening tests.

But this proposal must be evaluated in light of the
challenges of educating patients sufficiently and the resources
that would be required to do so. Doctor visits are already
overcrowded with managing acute problems and chronic
diseases and instituting an ever-growing list of preventive
steps.*® While some of the education could be done by other
health-care providers, such as nurses or other staff, limita-
tions in availability and expertise would have to be ad-
dressed.”” Also, although PtDAs could play a key role in
informing patients, there would most likely still need to be
dedicated efforts by doctors or others to answer questions and
provide follow up discussion.*” Finally, all these activities
would incur expense for an uncompensated activity in a
health-care system whose costs are already growing beyond
all bounds.

Balancing these issues—the possible advantages of disclos-
ing absolute risk and benefit against the resources required to
do it right—requires careful examination of the relevant ethical
principles. And while respect for autonomy is central to health-
care ethics, it can be difficult to clarify what level of disclosure
or understanding is necessary for a specific patient in a
specific situation. Different patients, with varying interests,
goals, and levels of education, may well need different levels of
information to adequately consent to a medical interven-
tion. 8454849 This variability supports an approach where
patients are given a standard body of information and are then
given an opportunity to ask questions or request more
information. Research confirms that people want varying
amounts of information concerning their medical care.*®>!

Ethical principles provide little guidance on whether data
about absolute risks and benefits should be part of the
standard disclosure or should be seen as additional informa-
tion that some may want. One precept requires that each
patient be given any information that a reasonable person
would want to know."® And although absolute risk and benefit
data are certainly relevant to a complete consideration, it
seems possible that this sort of data—which is confusing to
many and may not play a central role in human cognition—
may be something that would be desired by some reasonable
patients but not by others. In addition, some have argued that
low-risk, well-supported interventions may require significant-
ly less disclosure and discussion than other interventions.52-53

These issues emphasize the challenge of articulating the
ideal of patient autonomy and balancing it against other
medical goals, such as beneficence (doing what is best for the
patient).'® While there has been a long tradition in western
medical ethics of focusing on autonomy, that prioritization has
now been critiqued.*®>* And there is clearly an issue of
beneficence involved when health-care providers give informa-
tion that may lead their patients to reject preventive services
that have been proven to reduce morbidity or mortality. For
many interventions, patient uptake drops when additional
information concerning risk and benefit is provided, even when
those data generally support the intervention.?>°%%¢ Admit-
tedly, if a certain sort of information is central to decision-
making, then its disclosure is mandatory despite any effect on

well-being. For example, it would be unethical (and illegal) to
withhold information about the risks of operative complica-
tions from heart surgery. But this is not the case for data about
absolute probabilities of risk and benefit in screening tests.
Benefit and harm of such tests must be discussed, for
instance, but it is much less clear what level of precision is
necessary.

Hearing this, some will sense paternalism and reject such
considerations out of hand. And while this concern is impor-
tant—nobody wants a return to doctor-knows-best—it should
not lead us to disregard the concerns raised above. The simple
fact is that medicine has multiple goals, not just providing any
and all information that might be relevant.*>* In almost all of
our daily decisions, and even in most medical contexts,
absolute risk and benefit data are not available or supplied.

In the end, numerous considerations should come into play
when deciding whether absolute risk and benefit data will be
presented to patients, and in what form, when discussing
recommended screening tests. Similar issues will come up in
other settings of preventive care, such as when patients are
considering long-term preventive treatments such as taking
medication for high blood pressure or choosing to have less
well-supported tests. In all these areas, decisions about how
much information should be disclosed to all patients must be
made in light of careful consideration of patient understanding
and possible impacts on uptake and well-being, using all
applicable ethical principles.

Acknowledgements: The authors would like to thank Thomas
Imperiale, MD, and Greg Sachs, MD, for helpful comments on earlier
drafts of this paper. We would also like to thank audiences who
participated in discussion of earlier versions of this work at the
Seminars in Medical Humanities and Bioethics, Medical Humanities
Program, Indiana University School of Medicine, Indianapolis, IN,
USA and at the Poynter Health Care Ethics Seminar, Indiana
University, Bloomington, IN, USA.

The authors were supported in part by grants from the Indiana
Genomics Initiative, which is funded by the Lilly Endowment (PHS,
EMM), and from the Richard M. Fairbanks Foundation to the Indiana
University Center for Bioethics (PHS, EMM).

Conflict of Interest: Dr. Meslin serves as a consultant to Eli Lilly
and Company, Indianapolis.

Corresponding Author: Peter H. Schwartz, MD, PhD; Indiana
University Center for Bioethics, 410 W. 10th St., Suite 3100,
Indianapolis, IN 46202, USA (e-mail: phschwar@iupui.edu).

REFERENCES

1. General Medical Council. Seeking patients’ consent: the ethical con-
siderations. [Internet]. London; ¢1998-2006. Accessed 7 March 2008.
Available from: http://www.gmc-uk.org/guidance/current/library/
consent.asp#33.

2. Thornton H, Edwards A, Baum M. Women need better information about
routine mammography. BMJ. 2003:327(7406):101-3, (July 10, 2003).

3. Gigerenzer G. Why does framing influence judgment? J Gen Intern Med.
2003;18(11):960-1, (Nov).

4. Gigerenzer G, Edwards A. Simple tools for understanding risks: from
innumeracy to insight. BMJ. 2003;327(7417):741-4, (Sep 27).

5. Paling J. Strategies to help patients understand risks. BMJ. 2003;327
(7417):745-8, (Sep 27).

6. Barratt A, Trevena L, Davey HM, McCaffery K. Use of decision aids to
support informed choices about screening. BMJ. 2004;329(7464):507-
10, (Aug 28).


http://www.gmc-uk.org/guidance/current/library/consent.asp#33
http://www.gmc-uk.org/guidance/current/library/consent.asp#33

Schwartz and Meslin: Absolute Risk Reduction and Screening

JGIM

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Thomson R, Edwards A, Grey J. Risk communication in the clinical

consultation. Clin Med. 2005;5(5):465-9, (Sep-Oct).

. Trevena LJ, Davey HM, Barratt A, Butow P, Caldwell P. A systematic

review on communicating with patients about evidence. J Eval Clin
Pract. 2006;12(1):13-23, (Feb).

. Elwyn G, O’Connor A, Stacey D, Volk R, Edwards A, Coulter A, et al.

Developing a quality criteria framework for patient decision aids: online
international Delphi consensus process. BMJ. 2006;333(7565):417,
(August 26).

Beauchamp T, Childress J. Principles of biomedical ethics, 5th ed.
Oxford: Oxford University Press; 2001:472.

Braddock CH, Fihn SD, Levinson W, Jonsen AR, Pearlman RA. How
doctors and patients discuss routine clinical decisions informed decision
making in the outpatient setting. J Gen Intern Med. 1997;12(6):339-45.
Braddock CH III, Edwards KA, Hasenberg NM, Laidley TL, Levinson
W. Informed decision making in outpatient practice: time to get back to
basics. JAMA. 1999;282(24):2313-20, (December 22).

Slaytor EK, Ward JE. How risks of breast cancer and benefits of
screening are communicated to women: analysis of 58 pamphlets. BMJ.
1998:317(7153):263-4, (July 25).

Jorgensen KJ, Gotzsche PC. Presentation on websites of possible
benefits and harms from screening for breast cancer: cross sectional
study. BMJ. 2004;328(7432):148, (January 17, 2004).

Chamot E, Perneger TV. Misconceptions about efficacy of mammogra-
phy screening: a public health dilemma. J Epidemiol Community Health.
2001;55(11):799-803, (November 1).

Domenighetti G, D’Avanzo B, Egger M, Berrino F, Perneger T,
Mosconi P, et al. Women’s perception of the benefits of mammography
screening: population-based survey in four countries [see comment]. Int
J Epidemiol. 2003:32(5):816-21, (Oct).

Schwartz LM, Woloshin S, Fowler FJ Jr, Welch HG. Enthusiasm for
cancer screening in the United States. JAMA. 2004;291(1):71-8, (Jan 7).
Faden RR, Beauchamp TL. A history and theory of informed consent.
New York: Oxford University Press; 1986:408.

Frosch DL, Kaplan RM. Shared decision making in clinical medicine:
past research and future directions. Am J Prev Med. 1999;17(4):285-94,
(Nov).

Sieber WJ, Kaplan RM. Informed adherence: the need for shared
medical decision making. Control Clin Trials. 2000;21(5 Suppl):233S-
408, (Oct).

Sheridan SL, Harris RP, Woolf SH. Shared decision making about
screening and chemoprevention. A suggested approach from the U.S.
Preventive Services Task Force. Am J Prev Med. 2004:26(1):56-66, (Jan).
Misselbrook D, Armstrong D. Patients’ responses to risk information
about the benefits of treating hypertension [see comment]. Br J Gen
Pract. 2001;51(465):276-9, (Apr).

Edwards A, Elwyn G, Covey J, Matthews E, Pill R. Presenting risk
information—a review of the effects of “framing” and other manipulations
on patient outcomes. J Health Commun. 2001;6(1):61-82, (Jan-Mar).
Agency for Healthcare Research and Quality (AHRQ). U.S. Preventive
Services Task Force (USPSTF). [Internet] Rockville, MD; 2008 [updated
2008; cited 2008 March 7]; Available from: http://www.ahrq.gov/clinic/
uspstfix.htm

Barratt A, Howard K, Irwig L, Salkeld G, Houssami N. Model of
outcomes of screening mammography: information to support informed
choices. BMJ. 2005;330(7497):936, (April 23).

Rembold CM. Number needed to screen: development of a statistic for
disease screening. BMJ. 1998:317(7154):307-12, (Aug 1).

Mandel JS, Church TR, Ederer F, Bond JH. Colorectal cancer
mortality: effectiveness of biennial screening for fecal occult blood. J
Natl Cancer Inst. 1999;91(5):434-7, (Mar 3).

O’Connor AM, Rostom A, Fiset V, Tetroe J, Entwistle V, Llewellyn-
Thomas H, et al. Decision aids for patients facing health treatment or
screening decisions: systematic review. BMJ. 1999;319(7212):731-4,
(September 18, 1999).

Skolbekken JA. Communicating the risk reduction achieved by choles-
terol reducing drugs [see comment]. BMJ. 1998;316(7149):1956-8, (Jun 27).

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Schwartz LM, Woloshin S, Black WC, Welch HG. The role of numeracy
in understanding the benefit of screening mammography. Ann Intern
Med. 1997;127(11):966-72, (Dec 1).

Vahabi M. The impact of health communication on health-related
decision making: A review of evidence. Health Educ. 2007;107(1):27-41.
Sheridan SL, Pignone MP, Lewis CL. A randomized comparison of
patients’ understanding of number needed to treat and other common
risk reduction formats. J Gen Intern Med. 2003;18(11):884-92, (Nov).
Lipkus IM, Samsa G, Rimer BK. General performance on a numeracy
scale among highly educated samples. Med Decis Mak. 2001;21(1):37-
44, (Jan-Feb).

Woloshin S, Schwartz LM, Welch HG. The effectiveness of a primer to
help people understand risk: two randomized trials in distinct popula-
tions. Ann Intern Med. 2007;146(4):256-65, (February 20, 2007).
Hoffrage U, Gigerenzer G. Using natural frequencies to improve
diagnostic inferences. Acad Med. 1998;73(5):538-40, (May).

Edwards A, Elwyn G, Mulley A. Explaining risks: turning numerical
data into meaningful pictures. BMJ. 2002;324(7341):827-30, (April 6).
Hoffman JR, Wilkes MS, Day FC, Bell DS, Higa JK. The roulette wheel:
an aid to informed decision making. PLoS Medicine. 2006;3(6), June 1.
Kahneman D, Tversky A. Prospect theory: an analysis of decision under
risk. Econometrica: J Econom Soc. 1979;47(2):263-92, (Mar).

Bowling A, Ebrahim S. Measuring patients’ preferences for treatment
and perceptions of risk. Qual Health Care. 2001;10(Suppl 1):i2-8, (Sep).
Weinstein ND. Unrealistic optimism about future life events. J Pers Soc
Psychol. 1980:39:806-20.

McKenna FP. It won't happen to me: unrealistic optimism or illusion of
control? Br J Psychol. 1993;84(1):39-50.

Baron J. Thinking and deciding, 3rd ed. Cambridge: Cambridge
University Press; 2000:570.

Reyna VF. How people make decisions that involve risk. A dual-
processes approach. Curr Dir Psychol Sci. 2004;13(2):60-6.

Lloyd AJ. The extent of patients’ understanding of the risk of treat-
ments. Qual Saf Health Care. 2001:10:14i-8, (September 1).

O’Neill O. Autonomy and trust in bioethics. Cambridge: Cambridge
University Press; 2002:228.

Yarnall KSH, Pollak KI, Ostbye T, Krause KM, Michener JL. Primary
care: is there enough time for prevention? Am J Public Health. 2003;93
(4):635-41, (April 1).

Woolf SH, Chan EC, Harris R, Sheridan SL, Braddock CH 3rd, Kaplan
RM, et al. Promoting informed choice: transforming health care to
dispense knowledge for decision making. Ann Intern Med. 2005;143
(4):293-300, (Aug 16).

Manson NC, O’Neill O. Rethinking informed consent in bioethics.
Cambridge: Cambridge University Press; 2007:226.

Schneider CE. The practice of autonomy: patients, doctors, and medical
decisions. New York: Oxford University Press; 1998, (307).

Say R, Murtagh M, Thomson R. Patients’ preference for involvement in
medical decision making: a narrative review. Patient Educ Couns.
2006:60(2):102-14, (Feb).

Ende J, Kazis L, Ash A, Moskowitz MA. Measuring patients’ desire for
autonomy: decision making and information-seeking preferences among
medical patients. J Gen Intern Med. 1989:4(1):23-30, (Jan-Feb).
Whitney SN. A new model of medical decisions: exploring the limits of
shared decision making. Med Decis Mak. 2003:23(4):275-80, (July 1).
Whitney SN, McGuire AL, McCullough LB. A typology of shared
decision making, informed consent, and simple consent. Ann Intern
Med. 2004;140(1):54-9, (January 6).

Tauber AI. Patient autonomy and the ethics of responsibility. Cam-
bridge: MIT Press; 2005, P. (328).

Adab P, Marshall T, Rouse A, Randhawa B, Sangha H, Bhangoo N.
Randomised controlled trial of the effect of evidence based information
on women’s willingness to participate in cervical cancer screening. J
Epidemiol Community Health. 2003:57(8):589-93, (August 1).

Wolf AMD, Schorling JB. Does informed consent alter elderly patients’
preferences for colorectal cancer screening? Results of a randomized
trial. J Gen Intern Med. 2000;15(1):24-30.


http://www.ahrq.gov/clinic/uspstfix.htm
http://www.ahrq.gov/clinic/uspstfix.htm

	The Ethics of Information: Absolute Risk Reduction and Patient Understanding of Screening
	Outline placeholder
	INTRODUCTION
	PATIENT UNDERSTANDING AND FRAMING OF RISK/ BENEFIT DATA
	ARGUMENTS FOR PROVIDING ABSOLUTE RISK <?A3B2 show $6#?>AND BENEFIT DATA
	PROBLEMS WITH PROVIDING ABSOLUTE RISK <?A3B2 show $6#?>AND BENEFIT DATA
	DISCUSSION
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice




