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Abstract

Introduction: Osteoporosis affects nearly half of the U.S. population. Screening methods are improving but remain inadequate,
leaving the disease underdiagnosed and undertreated. The purpose of this study is to determine the effectiveness of an EMR imple-
mented system that identifies patients at risk for osteoporosis via an OST (osteoporosis screening tool) score in prompting patients
toward osteoporosis evaluation. Methods: OST scores are generated on every patient 50 years of age and older that is admitted to
the Penn State Hershey Medical Center (PSHMC) and recorded in their electronic medical record. An OST score < 2 indicates that a
patient has a potential risk for osteoporosis. Information Technology (IT) implemented the EMR OST calculation, which currently
generates a daily filtered list of all patients with an OST score <2; patients with an OST score < 2 are then mailed letters
approximately 3 months after their admission informing them of their risk for osteoporosis and suggesting that they schedule a
follow-up appointment with a physician for further evaluation. To test the effectiveness of this system in prompting patients toward
osteoporosis evaluation, approximately 3 months after letters were mailed, the patients were contacted via telephone and asked a
series of questions to determine if the patients had sought osteoporosis evaluation. Results: In the intervention group, 67 (58.26%)
of 115 did not schedule a follow-up, while the remaining 48 (41.74%) did seek a follow-up. Thus, the patient follow-up response
rate improved with letter intervention using the OST score as an indicator (P <.0001) compared to historical controls (14.29%).
Conclusion: Implementing an EMR OST score which identifies patients at risk for osteoporosis, which generates an automatic
letter to the patient, significantly promotes patient driven osteoporosis evaluation compared to historical controls.
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Introduction for: 1) women age 65 and older and men age 70 and older, 2)
postmenopausal women and men above age 50-69, based on
risk factor profile, and 3) postmenopausal women and men age
50 and older who have had an adult age fracture, to diagnose
and determine the degree of osteoporosis.*> Screening meth-
ods remain inadequate, however, leaving the disease under-
diagnosed; a prior report noted only 12% of patients

Osteoporosis, a systemic skeletal disease resulting in the
deterioration of the micro architecture of bone tissue, affects
an estimated 10.2 million adults in the U.S.,' while another
43.4 million adults have low bone mass.'” The diagnosis of
osteoporosis established by the World Health Organization
(WHO) is based on the occurrence of adulthood hip or vertebral
fragility fracture in the absence of major trauma, or by central
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receiving a correct diagnosis of osteoporosis after a fracture,
leaving the disease grossly underdiagnosed.*®

There are many barriers to the implementation of care of
osteoporosis that involve lack of knowledge from both the phy-
sician and the patient.” Some of these include the perception by
the orthopedic surgeon that the osteoporosis diagnosis and treat-
ment is not their responsibility,” low rates of referral to an appro-
priate osteoporosis service,® the cost of therapy, side effects of
medication, poor patient follow up, non-adherence to medication
regimen, patient’s fear of treatment side effects,” and multiple
medical comorbidities.” Due to these barriers, the quality of life
of these patients suffers. In addition, there is a high cost of
treatment and management of fragility fracture that occurs due
to osteoporosis. As an example, in 2005, the direct cost of fra-
gility fractures alone were US$17 billion.'® Annually, there are
about 1.5-2 million fractures in the US. Worldwide, osteoporosis
causes more than 8.9 million fractures annually, resulting in an
osteoporotic fracture every 3 seconds.'' This number is expected
to rise as the WHO estimates that 6 million hip fractures alone
will occur each year worldwide by the year 2050, when 1 in
every 5 individuals will be over 50.'%!2

One osteoporosis screening method available is the Osteo-
porosis Self-Assessment Tool (OST) which has demonstrated
good predictive values in terms of sensitivity and specificity in
multiple populations.'* OST was first developed using data of
postmenopausal women from 8 Asian countries. The final algo-
rithm only selected age and body weight as the predictors,
creating the formula: OSTA score = (body weight in kg — age
in years) x 0.2.'* It was developed for Asian women and later
validated for European and North American white women and
men, 131516

We propose that an automated osteoporosis intervention
program using an OST score as an identifier and generating a
letter to the patient can address this care gap in an efficient,
automated fashion to reduce health care costs and improve
patient quality of life. Using the OST score as an identifier of
high risk patients, we can advise high-risk patients to schedule
a follow-up with a health care professional in order to ascertain
if a bone measurement test is necessary. The US Preventive
Services Task Force (USPSTF) agrees that bone measurement
tests are accurate for detecting osteoporosis and predicting
osteoporotic fractures in women and men.'®'” Using a mailed
letter system, we will reach more patients that are at risk for
osteoporosis, prompting them to seek osteoporosis evaluation.

The purpose of this study is to determine the effectiveness of
an electronic medical record (EMR) implemented system that
identifies patients at risk for osteoporosis (OST (osteoporosis
screening tool) score) in prompting patients toward osteoporo-
sis evaluation.

Materials and Methods

This was a prospective study that was reviewed by our interna-
tional review board committee and qualified for exemption. OST
scores are generated on every patient 50 years of age and older
that is admitted to the Penn State Hershey Medical Center

(PSHMC) and recorded in their electronic medical record. The
patient list and the corresponding OST scores are already col-
lected as a part of routine quality practice. The OST formula is
(body weight in kilograms — age in years) x 0.2. An OST score <
2 indicates that a patient has a potential risk for osteoporosis.
Information Technology (prod0063 1) currently generates a report
daily on all inpatients with an OST score. Patients with an OST
score <2 are mailed letters approximately three months after their
admission informing them of their risk for osteoporosis and
suggesting that they schedule a follow-up appointment with a
physician for further evaluation (Appendix A Figure 1).
Approximately 3 months after these letters are mailed, the
patients were contacted via telephone and asked a series of ques-
tions to determine if patients have sought further follow-up. A
developed phone script was used in this process, and patients were
subsequently telephoned by a research associate 3 months after
receiving the letter, and each was asked about his or her response
to the letter and current plan for follow-up (Appendix A: Form 1).

One hundred and fifteen patients provided consent for par-
ticipation and qualified for the study with OST score < 2 had
phone screenings completed and were included in the analyses.
47% of the patients were female.

For the control group, our previously published historical
control was used (Varacallo, 2013): 645 billing records span-
ning 275 days (July 18, 2010-April 19, 2011) were reviewed. In
all, 234 candidates were identified, and the final control group
after screening was comprised of 98 patients.'® In order to keep
the time to phone call consistent between the 2 groups, these
individuals were contacted via telephone approximately 6
months after their departure from the ED to determine whether
or not they had any current or future follow-up planned after
being treated for their fracture (Appendix A: Form 2).

Patients were excluded if they were deceased, a repeat in the
database (ie, multiple hospital admissions), or unable to be
contacted for various reasons (phone disconnected/out of ser-
vice, patient admitted to nursing home, or having dementia).

We defined osteoporosis follow-up as a patient actively sche-
duling an appointment with one of his or her health care provi-
ders to address the risk of osteoporosis. The percentage response
for both the control group and intervention group were calcu-
lated, and we employed the chi-square test in order to assess the
effectiveness of our automated intervention program.

Results

In the control group, 84 (85.71%) individuals of the total 98 did
not have any osteoporosis follow-up evaluation after being
treated for their fracture, but the remaining 14 (14.29%) had
osteoporosis follow-up evaluation. Similarly, in the interven-
tion group, 67 (58.26%) of 115 did not schedule a follow-up,
while the remaining 48 (41.74%) did seek an osteoporosis
follow-up. Thus, the patient osteoporosis follow-up response
rate improved with letter intervention using the OST score as
an indicator (P <.0001).

Of note, there is a significant association between gender
and follow-up based on receiving the letter (p = 0.029):
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females have a higher percentage of follow-up than males do
(83.33% vs. 58.97%).

Discussion

Osteoporosis impacts millions of individuals annually and creates
a large burden on society and the health care system.>”*!%3!
Various types of intervention programs have demonstrated a
successful range of increases in osteoporosis follow-up in
high-risk patients.*”%19-** Many of these programs lack stan-
dardization and automation. While nonautomated systems are
subject to human error and could result in failure to identify
certain high-risk patients, it has been shown that an automated
screening process is effective and negates this human error that
would result in the failure to guide this population.'®

Simple letter intervention has already been shown to be an
effective method. Leslie et al conducted a randomized-
controlled trial (RCT) and found that patients more than
50 years of age sustaining a major fracture without prior BMD
testing or treatment for osteoporosis experienced an improved
follow-up rate via letter notification to the patient and/or his or
her physician. The reported absolute increase for the combined
end point of bone mineral density testing or pharmacologic
treatment was 14.9%, and the number needed to notify to
change patient care was 7.2® Additionally, a study by Sugi
et al demonstrated improvement in follow-up rates via basic
telephone intervention following automated fragility fracture
identification using ICD-9 codes.*®

We did experience some limitations in our study. There was
a slight time lag in patient contact (ie, telephone intervention).
However, the time frame for screening and contacting patients
did not exceed 3 months after receiving the computer-
generated letter. Thus, all patients in the intervention group
received the letter up to 3 months after hospital admission, and

all patients in the intervention group were contacted up to
3 months after receiving the letter (ie, approximately 6 months
after hospital admission). This was consistent with our control
group telephone contact period, which was set at approxi-
mately 6 months after fracture treatment.

It is also worth highlighting that given the nature of our
intervention protocol, some individuals with dementia were
unable to be contacted to determine their response to the letter.
In some cases, family members or individuals familiar with
that specific patient’s care were able to respond on his or her
behalf. Patients with dementia pose additional issues such as
polypharmacy, medication noncompliance, multiple medical
comorbidities, increased risk of side effects, and increased fall
risk; these factors hinder follow-up rates and increase the mor-
bidity, mortality, and financial burden for the patient as well as
the entire health care system. The need to reduce the incidence
of repeat fragility fractures in patients with dementia®> must be
balanced with the dangers of placing these older patients on
osteoporosis medications.>

Although there are many barriers to implementing effec-
tive osteoporosis care, these barriers must be addressed to
guarantee long-term success. Effective screening methods
will decrease the burden of osteoporosis on society being
identifying high-risk patients early and improve the quality
of life of those at risk of developing osteoporosis. Further-
more, osteoporosis screening with an automated EMR OST
score upon hospital admission with a subsequent letter inter-
vention, as we have outlined, effectively prompts patients at
risk for osteoporosis to seek further osteoporosis workup from
a health care professional. OST score screening should be
considered an effective tool in identifying patients at risk for
osteoporosis and prompting patients toward osteoporosis eva-
luation in the community.
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Appendix A
Figure 1 (Letter)

ADULT BONE AND JOINT
Mail Code EC140

30 Hope Drive, Bldg. B
Hershey, PA 17033
717-531-5638
717-531-0983 Fax

Adult Reconstruction
Bone and Joint Infection
Foot & Ankle

Hand

Metabolic Bone Disease
Musculoskeletal Oncdogy
Podiatry/Diabetic Foot
Primary Care Sports Medicine
Shoulder & Elbow

Spine

Sports Medicine
Orthopaedic Trauma

PEDIATRIC BONE AND JOINT
Mail Code EC020

30 Hope Drive, Bldg. B
Hershey, PA 17033
717-531-7123

717-531-0385 Fax

STATE COLLEGE LOCATION
1850 E. Park Avenue, Suite 112
State College, PA 16803
814-865-3566

814-863-7803 Fax

General Orthopaedics

Hand

Orthopaedic Sports Medicine
Pediatric Orthopaedics
Primary Care Sports Medicine
Physical Medicine

Physical Therapy

RADIOLOGY / IMAGING SERVICES
717-531-3799
717-531-0381 Fax

THERAPY SERVICES
Mail Code EC130

30 Hope Drive, Bldg. B
Hershey, PA 17033
717-531-8070
717-531-4558

Dear Patient:

Our records show that you have had a recent general admission and/or fracture
evaluation at the Hershey Medical Center, and that you meet criteria for being
at-risk for osteoporosis. Osteoporosis is a skeletal disease characterized by
weak bones that are prone to break.

The good news is that with early diagnosis and proper treatment, patients can
lead full and active lives. I encourage you to pursue further evaluation to see if
you indeed have osteoporosis by either making an appointment with your
primary care physician, or with us in the Penn State Hershey Bone and Joint
Institute. You can make an appointment to see me in our convenient East
Health Campus (on the east end of the Medical Center grounds) by calling 717-
531-5638.

It is never too late or too early to start intervention for this silent disease. Please
give us a call.

**If you are already being treated for osteoporosis, there is no need to act
on this letter. However, if it has been more than 2 years since your last
DEXA scan, please see your ordering physician about getting an updated
DEXA scan. **

Sincerely,

Ghnd S

Edward J. Fox, M.D.
Professor
Department of Orthopaedics

P.S. You can learn more about osteoporosis by visiting
www.pennstatehershey.org/osteoporosis
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Form 1 (intervention group phone script):

“Hello Mrs./Mr. , My name is from Hershey Medical center. I'm
calling regarding your last admission to the medical center.”

“How are you?” “May I talk to you?”

If no — “May I ask why?”” Not interested, no time, other

“I’m calling you on behalf of the Dept of Orthopaedics to talk about our Osteoporosis Initiative.
You were recently mailed a letter after your admission to the hospital from Dr. Ed Fox here at
the Medical Center. The letter indicated that you might be at risk for osteoporosis. It further
advised you to reach out to your primary care physician to further discuss this and it included a
pamphlet with some further information about osteoporosis.

Do you recall receiving this letter?

If yes No

Std Osteoporosis Script

“Did you do anything?”
Yes No
“What? “Why?”

Didn’t understand letter, cost, time, physical issue,

Std Osteo Script Other
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Standard Osteoporosis Script
1. “Prior to your last admission to the medical center, were you ever dx’d with osteoporosis
or brittle bones?” Y/N

2. “Did you know you were at risk for osteoporosis?” Y/N

a. Ifno, skip to III

b. Ifyes, “Have you ever been treated previously for osteoporosis?” Y/N

i. Ifno: “Why did you not get treated for osteoporosis?”
ii. Ifyes:
1. “Did you take Calcium/Vit D or a Bone Drug such as

Fosamax/Reclast/Boniva/Actonel/Miacalcin/Estrogen/Forteo or
other?”

3. “Have you ever been seen a doctor about a bone fracture?”

a. “When?”

4. “Areyou:
a. A non-smoker
b. A smoker
¢. An ex-smoker”

i. Ifyes, “How many ppd x years”, Quit

5. “Do you have any relatives with osteoporosis?”

a. Ifyes, “Who?”

6. If female, “Are you post-Menopausal?”
a. Ifyes:

i “Atwhat age?”

ii. “Were you started on HRT?”
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Form 2 (Control group phone script):

“Hello , may I speak with (patient name)? My name is from the Penn State Hershey
Medical Center. How are you?

“I’m calling you on behalf of the Dept of Orthopaedics to talk about our Osteoporosis Initiative.
You were recently mailed a letter after your admission to the hospital from Dr. Ed Fox here at
the Medical Center. The letter indicated that you might be at risk for osteoporosis. It further
advised you to reach out to your primary care physician to further discuss this and it included a
pamphlet with some further information about osteoporosis.

May I talk to you? I have just a few brief questions.

If NO, why? (i.e. not interested, no time, etc.) Would there be a better time?

If YES,
1. Prior to this visit, were you evaluated for osteoporosis? Yes or No
2. Prior to this visit, were you diagnosed with either osteoporosis/penia? Yes or No
3. Prior to this visit, were you treated for either osteoporosis/penia?

Yes or No (This does not include Vit D/Calcium)

4. Prior to this visit, did you ever take Vitamin D? Yes or No

5. Prior to this visit, did you ever take Calcium? Yes or No

6. After this visit, were you evaluated for osteoporosis? Yes or No

7. After this visit, were you diagnosed with either osteoporosis/penia? Yes or No
8. After this visit, were you treated for either osteoporosis/penia?

Yes or No (This does not include Vit D/Calcium)

9. After this visit, did you ever take Vitamin D? Yes or No

After this visit, did you ever take Calcium? Yes or No




Geriatric Orthopaedic Surgery & Rehabilitation

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) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Taylor Johnson, BS

https://orcid.org/0000-0002-2920-6198

References

1.

10.

11.

Wright NC, Looker AC, Saag KG, et al. The recent prevalence of
osteoporosis and low bone mass in the United States based on
bone mineral density at the femoral neck or lumbar spine. J Bone
Miner Res. 2014;29(11):2520-2526. doi:10.1002/jbmr.2269

. Ekman E. The role of the orthopaedic surgeon in minimizing

mortality and morbidity associated with fragility fractures. J Am
Acad Orthop Surg. 2010;18(5):278-285.

. Kanis JA, Melton LJ III, Christiansen C, Johnston CC, Khaltaev

N. The diagnosis of osteoporosis. J Bone Miner Res. 1994;9(8):
1137-1141.

. Cosman F, de Beur SJ, LeBoff MS, et al. Clinician’s guide to

prevention and treatment of osteoporosis. Osteoporos Int. 2014;
25(10):2359-2381.

. Nelson HD, Haney EM, Chou R, Dana T, Fu R, Bougatsos C. U.S.

Preventive Services Task Force Evidence Syntheses, Formerly
Systematic Evidence Reviews. Screening for Osteoporosis: Sys-
tematic Review to Update the 2002 U.S. Preventive Services Task
Force Recommendation. Agency for Healthcare Research and
Quality (US); 2010.

. Feldstein AC, Nichols GA, Elmer PJ, Smith DH, Aickin M,

Herson M. Older women with fractures: patients falling through
the cracks of guideline-recommended osteoporosis screening and
treatment. J Bone Joint Surg Am. 2003;85(12):2294-2302.

. Bogoch ER, Elliot-Gibson V, Beaton DE, Jamal SA, Josse RG,

Murray TM. Effective initiation of osteoporosis diagnosis and
treatment for patients with a fragility fracture in an orthopaedic
environment. J Bone Joint Surg Am. 2006;88(1):25-34.

. Marsh D, Akesson K, Beaton DE, et al. Coordinator-based sys-

tems for secondary prevention in fragility fracture patients. Osteo-
poros Int. 2011;22(7):2051-2065.

. Switzer JA, Jaglal S, Bogoch ER. Overcoming barriers to osteo-

porosis care in vulnerable elderly patients with hip fractures.
J Orthop Trauma. 2009;23(6):454-459.

Burge R, Dawson-Hughes B, Solomon DH, Wong JB, King A,
Tosteson A. Incidence and economic burden of osteoporosis-
related fractures in the United States, 2005-2025. J Bone Miner
Res. 2007;22(3):465-475. doi:10.1359/jbmr.061113

Johnell O, Kanis JA. An estimate of the worldwide prevalence
and disability associated with osteoporotic fractures. Osteoporos
Int. 2006;17(12):1726-1733.

. U.S. Census Bureau. An Aging Nation: the Older Population in

the United States. Population Estimates and Projections; 2014.

14.

15.

16.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Updated 2014. Accessed March 2020. https://www.census.gov/
prod/2014pubs/p25-1140.pdf

. Subramaniam S, Ima-Nirwana S, Chin KY. Performance of osteo-

porosis self-assessment tool (OST) in predicting osteoporosis—a
review. Int J Environ Res Public Health. 2018;15(7):1445. doi:10.
3390/ijerph15071445

Koh LK, Sedrine WB, Torralba TP, et al. A simple tool to identify
Asian women at increased risk of osteoporosis. Osteoporos Int.
2001;12(8):699-705. doi:10.1007/s001980170070.

Saravi FD.Osteoporosis self-assessment tool performance in a
large sample of postmenopausal women of Mendoza, Argentina.
J Osteoporos. 2013;2013:150154. doi:10.1155/2013/150154
Skedros JG, Sybrowsky CL, Stoddard GJ. The osteoporosis self-
assessment screening tool: a useful tool for the orthopaedic sur-
geon. J Bone Joint Surg Am. 2007;89(4):765-772. doi:10.2106/
JBJS.F.00347

. US Preventive Services Task Force. Screening for osteoporo-

sis to prevent fractures: US Preventive Services Task Force
Recommendation Statement. JAMA. 2018;319(24):2521-2531.
doi:10.1001/jama.2018.7498

Varacallo MA, Fox EJ, Paul EM, Hassenbein SE, Warlow PM.
Patients’ response toward an automated orthopedic osteoporosis
intervention program. Geriatr Orthop Surg Rehabil. 2013;4(3):
89-98. doi:10.1177/2151458513502039

. Bessette L, Ste-Marie LG, Jean S, et al. Recognizing osteoporosis

and its consequences in Quebec (ROCQ): background, rationale,
and methods of an anti-fracture patient health-management pro-
gramme. Contemp Clin Trials. 2008;29(2):194-211.

Sugi MT, Sheridan K, Lewis L, et al. Active referral intervention
following fragility fractures leads to enhanced osteoporosis
follow-up care. J Osteoporos. 2012;2012:234381.

Salkeld G, Cameron ID, Cumming RG, et al. Quality of life
related to fear of falling and hip fracture in older women: a time
trade off study. BMJ. 2000;320(7231):341-346.

Cumming RG, Nevitt MC, Cummings SR. Epidemiology of hip
fractures. Epidemiol Rev. 1997;19(2):244-257.

Bogoch ER, Elliot-Gibson V, Wang RY, Josse RG. Secondary
causes of osteoporosis in fracture patients. J Orthop Trauma.
2012;26(9):e145-e152.

Byszewski A, Lemay G, Molnar F, Azad N, McMartin SE. Clos-
ing the osteoporosis care gap in hip fracture patients: an opportu-
nity to decrease recurrent fractures and hospital admissions. J
Osteoporos. 2011;2011: 404969.

Edwards BJ, Bunta AD, Anderson J, et al. Development of an
electronic medical record based intervention to improve medical
care of osteoporosis. Osteoporos Int. 2012;23(10): 2489-2498.
Harrington T, Lease J. Osteoporosis disease management for fra-
gility fracture patients: new understanding base on three years’
experience with an osteoporosis care service. Arthritis Rheum.
2007;57(8):1502-1506.

Khan SA, de Geus C, Holroyd B, Russell AS. Osteoporosis
follow-up after wrist fractures following minor trauma. Arch
Intern Med. 2001;161(10):1309-1312.

Leslie WD, LaBine L, Klassen P, Dreilich D, Caetano PA. Clos-
ing the gap in postfracture care at the population level: a rando-
mized controlled trial. CMAJ. 2012;184(3):290-296.


https://orcid.org/0000-0002-2920-6198
https://orcid.org/0000-0002-2920-6198
https://orcid.org/0000-0002-2920-6198
https://www.census.gov/prod/2014pubs/p25-1140.pdf
https://www.census.gov/prod/2014pubs/p25-1140.pdf

Johnson et al

29.

30.

Rozental TD, Makhni EC, Day CS, Bouxsein ML. Improving
evaluation and treatment for osteoporosis following distal radial
fractures. A prospective randomized intervention. J Bone Joint
Surg Am. 2008;90(5):953-961.

Vaile J, Sullivan L, Bennett C, Bleasel J. First fracture project:
addressing the osteoporosis care gap. Intern Med J. 2007;37(10):
717-720.

31.

32.

33.

Johnell O, Kanis JA, Oden A, et al. Fracture risk following an
osteoporotic fracture. Osteoporos Int. 2004;15(3):175-179.
Menzies IB, Mendelson DA, Kates SL, Friedman SM. Prevention
and clinical management of hip fractures in patients with demen-
tia. Geriatr Orthop Surg Rehabil. 2010;1(2):63-72.

Brauner DJ, Muir JC, Sachs GA. Treating nondementia illnesses
in patients with dementia. JAMA. 2000;283(24):3230-3235.




<<
  /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 1.4
  /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


