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Abstract

While the intention of Integrative Medicine (IM) is whole person medicine, it has for the most part remained driven by individual
modalities. Like the practice of IM itself, IM research too has been driven primarily by studies on individual modalities. There are
significant challenges to moving research on whole systems medicine forward, with funding being at the top of the list. Historically,
NIH has not been receptive to supporting research on whole systems, preferring instead to support studies that are more
individual modality driven so that mechanisms can be identified. Purely mechanistic research, however, assumes unidirectional
causality and linear responses yet clinical responses to whole systems approaches are more often multidirectional and dynamically
unpredictable. The concept of emergence is applicable here. Whole systems approaches suggest that by incorporating therapies
into holistic treatment programs we not only treat symptoms but accomplish more by activating the body’s inherent self-
organizing healing mechanisms and treat the root cause of illnesses as well as associated symptoms. Given that interest in
integrative therapies with the general public and medical community is steadily increasing, there is need for more research that
explores intact whole systems approaches to elucidate the relevant system-wide effects and dynamic interactions related to these

practices.
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Consistent with how traditional Western medicine is most
often practiced, biomedical research too has historically been
reductionist, with the focus being almost exclusively on
examining a single treatment to discover its potential efficacy
for a specific symptom and/or disease.'** A primary purpose
of the biomedical literature is to inform the direction of med-
ical practice, and limitations in research methodologies
greatly limits potential advances in medicine. The degree to
which the reductionist approach to biomedical research has
impeded discovery of a sustainable health care model in the
United States is an open question.>*

Integrative medicine is most often defined as the integration
of complementary practices and therapies such as meditation,
yoga, and/or acupuncture within the allopathic medical setting
for the purposes of alleviating illness and creating health.” The
converse also applies in that Western biomedical approaches
have been integrated into hospitals and clinics of traditional
medical systems from where the many complementary prac-
tices and therapies originated.®”® Both these integrative
approaches present challenges to the existing systems™® With

regard to the latter model, for example, pressure in Lhasa Tibet
to integrate Western-oriented biomedicine into traditional
Tibetan medicine hospitals has led to standardized policies
such as administering antibiotics to all inpatients, policies that
trump the traditional practices and have undermined traditional
Tibetan physician’s diagnostic and therapeutic methods.®
While the intention of integrative medicine is whole person
medicine, it has for the most part remained driven by individual
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modalities.'®!" That is, the ideals of traditional whole systems
approaches like ayurvedic, Tibetan, and traditional Chinese
medicine,®” as well as naturopathic,'*'> anthroposophic,'*
and Native American medicine,'> among others, are not yet
being fully realized among most integrative practices.

Like the practice of integrative medicine itself, integrative
medicine research too has been driven primarily by studies on
individual modalities. This has been recognized for many
years, with calls to advance the conduct of truly integrative
research.'®'® The most recent such call by the Academic Con-
sortium for Complementary and Alternative Health Care pre-
sented consensus recommendations to the National Center for
Complementary and Integrative Health (NCCIH).'® In addition
to recommendations for NCCIH to expand its funding for col-
lection of outcome data related to costs and furthering support
for capacity building within complementary and integrative
health disciplines, the consensus statement presented a strong
case to prioritize research based on whole disciplines.'®

Granted, much of the growth and success of integrative med-
icine has been the result of the impressive accumulating body of
evidence-based literature on individual complementary practices
and therapies across a broad range of medical needs.'”?! Despite
this advance, however, few integrative studies have actually taken
a truly integrative, whole systems approach.

To demonstrate this, the table below presents results of a Pub
Med.gov search of a number of single complementary practices
and therapies that are typically found in the whole medical system
Ayurveda. Ayurveda is a traditional medicine system for which
there are numerous studies demonstrating effectiveness of indi-
vidual treatment modalities.®**” The column on the left shows
the search term of each respective individual modality, while the
column on the right shows the observed number of publications
for that individual modality (search conducted August 2017).

Modality Number of Publications
Meditation 4493
Yoga 4072
Massage 13417
Therapeutic herbs 5003

What happens when we repeat the search, but this time
incrementally combine each single modality together? As
shown in the table below, with each incremental step, the num-
ber of citations decreases drastically, indicating an absence of
research publications reporting on the integrity of the whole
system as it was intended to be practiced.

Combining Modalities Number of Publications

Meditation 4493
Meditation and yoga 895
Meditation and yoga and massage 65
Meditation and yoga and massage 2

and therapeutic herbs

Note that we do acknowledge that potential limitations in the
keywords used in some published articles could lead to their
omission from the search. Even with that consideration, however,
the trend would be clear. When we repeated the search and added
the search term “acupuncture,” a component of traditional Chi-
nese and traditional Tibetan medicine, the significant diminish-
ment in respective numbers of publications are much the same.

There are, fortunately, a growing number of studies attempt-
ing to more comprehensively assess whole medical systems
effects. For example, a pilot study in a small cohort of patients
with coronary heart disease examined the effects of an ayurve-
dic intervention program that included diet, herbs, yoga, med-
itation, and breathing exercises?® and reported improvements
in low-density lipoprotein cholesterol, triglycerides, and arter-
ial pulse wave velocity. The study also reported that a majority
of hypertensive patients in the trial were able to reduce or
eliminate their antihypertensive medications. Other such stud-
ies examining intact ayurvedic programs report improvements
in wellbeing and metabolomics pathways, including phospho-
lipid biosynthesis and lipoprotein metabolism.>*~° Other stud-
ies not focused on traditional medical systems per se include
Zeng et al*' who reported on outcomes of 2 intensive lifestyle
modification programs (the Cardiac Wellness Program of the
Benson-Henry Mind Body Institute and the Ornish Program for
Reversing Heart Disease) on cardiac patients and demonstrated
significant reductions of 43% on average medical costs. Reduc-
tions in cardiac and noncardiac hospitalization rates and a trend
toward lower mortality were also demonstrated.>' Bredesen
et al**?? provided evidence for an integrative approach com-
prised of customized nutrition and dietary supplements, oral
hygiene, meditation, and yoga practice that improved cognition
and memory in individuals with Alzheimer’s disease. Oberg
et al'® and Bradley et al'? reported on naturopathic medicine’s
whole systems approach, which emphasized patient-centered
health promotion and routine use of clinical counseling on
wellness and prevention, improving outcomes for individuals
with type 2 diabetes.

There are significant challenges to moving this type of
research forward, with funding being at the top of the list.
Historically, the National Institutes of Health has not been
receptive to supporting research on whole systems approaches,
preferring instead to support studies that are more individual
modality driven so that mechanisms can be identified. This
individual modality mechanism approach is in contrast to
whole systems research where the focus is not to examine the
effects of each of separate practice and/or therapy but rather an
evaluation of the impact of the system in its entirety. NCCIH,
which exists to support scientific research on “diverse medical
and health care systems, practices, and products that are not
generally considered part of conventional medicine” does not
support research on whole systems. While there has been
efforts in the past for NCCIH to support whole systems
research (then the National Center for Complementary and
Alternative Medicine),'® these efforts did not gain traction
within the agency. In a recent interview, NCCIH director Jose-
phine Briggs, MD, expressed that we have not yet quite figured
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out what right experimental approaches are needed to research
systems.***> Dr Briggs also recently noted, “those interested in
whole systems need to develop standardized, multimodality
protocols to domesticate the wildness of integrative
personalization”.!” NCCIH’s 2016 Strategic Plan, while
addressing strategies to develop “new and improved research
methods and tools for conducting rigorous studies of comple-
mentary health approaches and their integration into health
care,” does not place emphasis on whole systems research
(https://nccih.nih.gov/about/strategic-plans/2016).

More whole systems studies need to be conducted to exam-
ine the potential beneficial, multidimensional effects of these
approaches to healing. Mechanistic research assumes unidirec-
tional causality and linear responses; however, clinical
responses to whole systems approaches are often multidirec-
tional and dynamically unpredictable. The concept of emer-
gence, or that the whole is greater than the sum of its parts as
a result of self-organization, is applicable here.*®’

Given that a primary purpose of the biomedical literature is
to inform the direction of medicine, in order to fully inform the
practice of integrative approaches, the research itself will need
to become increasingly more integrative. This requires an
experimentally rigorous yet integrative approach to empirically
identify markers of both health and disease and to describe the
behavior of the system and environmental interactions. Such
research on intact whole systems often requires strong colla-
borations across a broad range of disciplines. Organizations
such as the Academic Consortium for Complementary and
Alternative Health Care and health care provider organizations
like the Academy for Integrative Health and Medicine could
help further advance this work by educating its members on
practice-based research methodologies, and encourage
research on the whole systems approaches within their respec-
tive organizations.

In summary, the era of integrative medicine has already
dawned and substantial evidence exists to support probing
more deeply into its holistic potential, which has yet to be fully
determined. But if indeed the whole is greater than the parts,
the public deserves to know if the current benefits of integrative
medicine can be greatly expanded into more whole systems
approaches to well-being.'® Whole systems approaches suggest
that by incorporating therapies into holistic treatment programs
we not only treat symptoms, but accomplish more by activating
the body’s inherent self-organizing healing mechanisms and
treat the root cause of illnesses as well as associated symp-
toms.>® Thus, given that interest in integrative therapies with
the general public and medical community is steadily increas-
ing, there is a need for studies that explore whole systems
research approaches to elucidate the relevant system-wide
effects and dynamic interactions related to these practices.

Author Contributions

Paul J Mills, Sheila Patel, Tiffany Barsotti, Christine Tara Peterson
and Deepak Chopra helped with the conceptualization and writing of
the manuscript. Paul J Mills managed manuscript revisions. All
authors read and approved the final manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This work
was supported by the University of California, San Diego, Department
of Family Medicine and Public Health, Center of Excellence for
Research and Training in Integrative Health, La Jolla, California.

Ethical Approval

Ethical approval was not needed for the writing of this article.

References

1. Heng HH. The conflict between complex systems and reduction-
ism. JAMA. 2008;300:1580-1581. doi:10.1001/jama.300.13.
1580.

2. Zakim D. Reductionism in medical science and practice. QJM.
2011;104:173-174. doi:10.1093/qjmed/hcq173.

3. Wade DT, Halligan PW. Do biomedical models of illness make
for good healthcare systems? BM.J. 2004;329:1398-1401. doi:10.
1136/bmj.329.7479.1398.

4. Davis JE, Gonzalez AM. To Fix or to Heal: Patient Care, Public
Health, and the Limits of Biomedicine. New York, NY: New York
University Press; 2016.

5. Eisenberg DM, Kaptchuk TJ, Post DE, et al. Establishing an
integrative medicine program within an academic health center:
essential considerations. Acad Med. 2016;91:1223-1230. doi:10.
1097/ACM.0000000000001173.

6. Basler AJ. Pilot study investigating the effects of ayurvedic
abhyanga massage on subjective stress experience. J Altern Com-
plement Med. 2011;17:435-440. doi:10.1089/acm.2010.028]1.

7. Husted C, Dhondup L. Tibetan medical interpretation of myelin
lipids and multiple sclerosis. Ann N Y Acad Sci. 2009;1172:
278-296. doi:10.1196/annals.1393.022.

8. Schrempf M. Proceedings of the Tenth Seminar of the IATS, 2003.
Volume 10: Soundings in Tibetan Medicine: Anthropological and
Historical Perspectives. Leiden, Netherlands: Brill; 2007.

9. Takayama S, Iwasaki K. Systematic review of traditional Chinese
medicine for geriatrics. Geriatr Gerontol Int. 2017;17:679-688.
doi:10.1111/ggi.12803.

10. Martin CM, Felix-Bortolotti M. Person-centred health care: a
critical assessment of current and emerging research approaches.
J Eval Clin Pract. 2014;20:1056-1064. doi:10.1111/jep.12283.

11. Wainapel SF, Rand S, Fishman LM, Halstead-Kenny J. Integrat-
ing complementary/alternative medicine into primary care: eval-
uating the evidence and appropriate implementation. Int J Gen
Med. 2015;8:361-372. doi:10.2147/IIGM.S66290.

12. Bradley R, Sherman KJ, Catz S, et al. Adjunctive naturopathic
care for type 2 diabetes: patient-reported and clinical outcomes
after one year. BMC Complement Altern Med. 2012;12:44. doi:10.
1186/1472-6882-12-44.

13. Oberg EB, Bradley R, Hsu C, et al. Patient-reported experiences
with first-time naturopathic care for type 2 diabetes. PLoS One.
2012;7:e48549. doi:10.1371/journal.pone.0048549.


https://nccih.nih.gov/about/strategic-plans/2016

530

Journal of Evidence-Based Complementary & Alternative Medicine 22(4)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Kienle GS, Kiene H. Complementary cancer therapy: a systematic
review of prospective clinical trials on anthroposophic mistletoe
extracts. Eur J Med Res. 2007;12:103-119.

Moorehead VD, Jr, Gone JP, December D. A gathering of native
American healers: exploring the interface of indigenous tradition
and professional practice. Am J Community Psychol. 2015;56:
383-394. doi:10.1007/s10464-015-9747-6.

Ahn AC, Nahin RL, Calabrese C, et al. Applying principles from
complex systems to studying the efficacy of CAM therapies. J
Altern Complement Med. 2010;16:1015-1022. doi:10.1089/acm.
2009.0593.

Weeks J. Into the light: reflections on whole-systems research
after a case series finds reversal of Alzheimer’s. J Altern
Complement Med. 2016;22:585-587. doi:10.1089/acm.2016.
29008.jjw.

Menard MB, Weeks J, Anderson B, et al. Consensus recommen-
dations to NCCIH from research faculty in a transdisciplinary
academic consortium for complementary and integrative health
and medicine. J Altern Complement Med. 2015;21:386-394. doi:
10.1089/acm.2014.0295.

Bauer BA, Tilburt JC, Sood A, Li GX, Wang SH. Comple-
mentary and alternative medicine therapies for chronic pain.
Chin J Integr Med. 2016;22:403-411. doi:10.1007/s11655-
016-2258-y.

Myers JS. Review complementary and integrative interventions
for cancer-related cognitive changes. Asia Pac J Oncol Nurs.
2015;2:215-226. doi:10.4103/2347-5625.162825.

Sampaio CV, Lima MG, Ladeia AM. Meditation, health and sci-
entific investigations: review of the literature. J Relig Health.
2017;56:411-427. doi:10.1007/s10943-016-0211-1.

Kumar S, Dobos GJ, Rampp T. The significance of ayurvedic
medicinal plants [published online October 5, 2016]. J Evid Based
Complementary Altern Med. doi:10.1177/2156587216671392.
Downey LA, Kean J, Nemeh F, et al. An acute, double-blind,
placebo-controlled crossover study of 320 mg and 640 mg doses
of a special extract of Bacopa monnieri (CDRI 08) on sustained
cognitive performance. Phytother Res. 2013;27:1407-1413. doi:
10.1002/ptr.4864.

Mehta CS, Dave AR, Shukla VD. A clinical study of some Ayur-
vedic compound drugs in the assessment quality of life of patients
with eka kushtha (psoriasis). Ayu. 2011;32:333-339. doi:10.4103/
0974-8520.93909.

Furst DE, Venkatraman MM, McGann M, et al. Double-blind,
randomized, controlled, pilot study comparing classic ayurvedic
medicine, methotrexate, and their combination in rheumatoid
arthritis. J Clin Rheumatol. 2011;17:185-192. doi:10.1097/RHU.
0b013e31821c0310.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Kessler CS, Pinders L, Michalsen A, Cramer H. Ayurvedic inter-
ventions for osteoarthritis: a systematic review and meta-analysis.
Rheumatol Int. 2015;35:211-232. doi:10.1007/5s00296-014-3095-y.
Jawanjal H, Rajput MS, Agrawal P, Dange V. Pharmacological
evaluation of fruits of Terminalia belerica Roxb. for antiulcer
activity. J Complement Integr Med. 2012;9:article 9. doi:10.
1515/1553-3840.1556.

DuBroff R, Lad V, Murray-Krezan C. A prospective trial of ayur-
veda for coronary heart disease: a pilot study. Altern Ther Health
Med. 20156;21:52-62.

Mills PJ, Wilson KL, Pung MA, et al. The self-directed biological
transformation initiative and well-being. J Altern Complement
Med. 2016;22:627-634. doi:10.1089/acm.2016.0002.

Peterson CT, Lucas J, John-Williams LS, et al. Identification of
altered metabolomic profiles following a panchakarma-based
ayurvedic Intervention in healthy subjects: the Self-directed Bio-
logical Transformation Initiative (SBTI). Sci Rep. 2016;6:32609.
doi:10.1038/srep32609.

Zeng W, Stason WB, Fournier S, et al. Benefits and costs of
intensive lifestyle modification programs for symptomatic coron-
ary disease in Medicare beneficiaries. Am Heart J. 2013;165:
785-792. doi:10.1016/j.ahj.2013.01.018.

Bredesen DE. Reversal of cognitive decline: a novel therapeutic
program. Aging (Albany NY). 2014;6:707-717. doi:10.18632/
aging.100690.

Bredesen DE, Amos EC, Canick J, et al. Reversal of cognitive
decline in Alzheimer’s disease. Aging (Albany NY). 2016;8:
1250-1258. doi:10.18632/aging.100981.

Weeks J. The New USA NIH Strategic Plan for Complementary
and Integrative Health: Interview with Josephine Briggs, MD. J
Altern Complement Med. 2016;22:765-767. doi:10.1089/acm.
2016.29011 jjw.

Weeks J. The New USA NIH Strategic Plan for complementary
and integrative health: interview with Josephine Briggs, MD. J
Altern Complement Med. 2016;22:680-683. doi:10.1089/acm.
2016.29009.jjb.

Bell IR, Koithan M, Pincus D. Methodological implications of
nonlinear dynamical systems models for whole systems of com-
plementary and alternative medicine. Forsch Komplementmed.
2012;19(suppl 1):15-21. doi:10.1159/000335183.

Lawenda BD, Friedenthal SA, Sagar SM, Bardwell W, Block KI,
Mills PJ. Systems modeling in integrative oncology. Integr Can-
cer Ther. 2012;11:5-17. doi:10.1177/1534735411400316.

Hsu C, Bluespruce J, Sherman K, Cherkin D. Unanticipated ben-
efits of CAM therapies for back pain: an exploration of patient
experiences. J Altern Complement Med.2010:16:157-163. doi:10.
1089/acm.2009.0188.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /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
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


