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Abstract

Background: Active participation in patients’ own care is essential for success after Lapidus procedure. Poor health lit-
eracy, comprehension, and retention of patient instructions may be correlated with patient participation. Currently, there is
no objective measure of how well patients internalize and retain instructions before and after a Lapidus procedure. We
performed this study to assess how much of the information given to patients preoperatively was able to be recalled at the
first postoperative visit.

Methods: All patients between ages |8 and 88 years undergoing a Lapidus procedure for hallux valgus by the senior author
between June 2016 and July 2018 were considered eligible for inclusion. Patients were excluded if they had a history of
previous bunion surgery or if the procedure was part of a flatfoot reconstruction. Patients were given written and verbal
instructions at the preoperative visit. Demographic and comprehension surveys were administered at their first visit
approximately 2 weeks postoperatively. A total of 50 patients, of which 42 (84%) were female and 43 (86%) had a bachelor’s
degree or higher, were enrolled.

Results: Mean overall score on the comprehension survey was 6.2/8 (+ 1.2), mean procedure subscore was 1.8/3 (+0.64),
and mean postoperative protocol subscore was 4.4/5 (4 0.8). The most frequently missed question asked patients to identify
the joint fused in the procedure.

Conclusion: Although comprehension and retention of instructions given preoperatively was quite high in our well-
educated cohort, our findings highlight the importance of delivering clear instructions preoperatively and reinforcing
these instructions often.

Level of Evidence: Level Il, prospective cohort study.

Keywords: Lapidus, health literacy, patient education, comprehension, recall

information and instructions given to make informed deci-
sions."!"'*!3 Inadequate health literacy is one potential bar-
rier to successful preoperative education, is a problem widely

Introduction

Successful orthopedic procedures depend not only on surgical
expertise but on patients thoroughly understanding the recov-
ery process and taking an active role in their own postopera-
tive care.'*' Preoperative patient education and written

instructions are crucial in facilitating this involvement.'%'?
However, in order to succeed, patients must be able to com-
prehend the instructions given. Unfortunately, patients fre-
quently do not fully understand the procedures they are
undergoing and are likely to forget what they are told during
preoperative visits.**'> Health literacy is vital to a patient’s
involvement in his or her own health and can be defined as
one’s ability to obtain and understand basic health
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prevalent in orthopedic surgery patients, and may be directly
linked to negative health outcomes.'>!!

Patient understanding of postoperative protocols and
instructions is both crucial and particularly challenging in
foot and ankle surgery.'> Complex anatomy may be difficult
for patients to comprehend, and postoperative restrictions
(necessary to protect wounds, arthrodesis, tendon transfers,
and soft tissue repairs) can be difficult to follow. This holds
particularly true for the Lapidus procedure, which requires
patients to protect their wounds, take medication to prevent
deep vein thrombosis, remain nonweightbearing while
allowing for bony healing, follow progressive weightbearing
instructions, and perform range of motion exercises among
other tasks required for a good recovery. Although every
effort is made to educate patients on the procedure, recovery,
and potential risks involved, we do not currently have an
objective measure of how well patients internalize and retain
this information after a Lapidus procedure. The aim of our
study was to assess how much of the information given at the
preoperative visit were patients able to recall at their first
postoperative visit.

Methods

All study materials and activities were institutional review
board—approved under a minimal-risk exemption from
informed consent. All consecutive patients 18 years and
older undergoing a Lapidus procedure for hallux valgus by
the senior author from June 2016 to July 2018 were consid-
ered eligible for inclusion. Patients were excluded if English
was not indicated as a first language in order to limit the
effect of language preference on health literacy. Patients
were also excluded if they had a history of previous bunion
surgery as they likely would have additional understanding
of the recovery based on that experience, or if the Lapidus
procedure was part of a flatfoot reconstruction given the
increased magnitude and different nature of that procedure.

A total of 50 patients, of which 42 (84%) were female,
were enrolled and completed the postoperative comprehen-
sion survey. Forty-one (82%) patients reported their race as
white or white/another race whereas 9 (18%) patients
reported their race as nonwhite. Four (8%) patients reported
Hispanic ethnicity. Forty-three (86%) of patients had a
bachelor’s degree or higher, 24 (48%) patients had a mas-
ter’s degree or higher. Two (4%) patients had no college
education. A detailed breakdown of demographic data is
shown in Table 1.

All patients were seen 1-2 weeks before surgery at a rou-
tine preoperative visit, at which time they were given a stan-
dardized written postoperative instruction sheet (Figure 1).
The written instructions were reviewed with the patient by
the senior author and all questions were answered. The senior
author routinely reviewed the surgery, including anesthesia,
anatomy, the procedure to be performed, as well as the post-
operative recovery, medications, and expected outcome at this
visit. The written instructions summarized this information

Table I. Highest Educational Level Obtained by Survey Respon-
dents (n=>50).

No. (%) of Respondents

Highest Level of Education (N = 50)
Less than high school 1 (2)
High school, no college I (2)
Some college, no degree 5 (10)
Bachelor’s degree 19 (38)
Master’s degree 15 (30)
Doctorate or other advanced degree 9 (18)

and were given to the patient to both review in the office and
take home as a reference.

At the initial (2-week) postoperative visit, patients were
asked to complete a demographic survey and a comprehen-
sion survey regarding information provided in the written
preoperative instructions. These surveys were administered
immediately before patients were seen by their surgeon.
Demographic data collected included age, sex, race, educa-
tion level, and history of prior orthopedic surgery. Also
included were questions regarding patients’ preferences for
instruction format, satisfaction with the instructions, and
whether or not they had read the written instructions. The
comprehension survey consisted of eight multiple-choice,
single-answer questions (Figure 2). These questions were
chosen to address understanding of the basic technical
aspects of the planned procedure, potential complications,
and interventions used to prevent them, and postoperative
protocol and time course. Scores were calculated overall out
of eight, consisting of a procedure subscore out of three, and
a postoperative protocol subscore out of five.

The Mann-Whitney U, or Kruskal-Wallis test when
appropriate, was used to evaluate for differences in the dis-
tribution of the overall score as well as the procedure and
postoperative protocol subscores based on baseline vari-
ables. Bivariate comparison with a cut-off of 55 years was
performed to determine whether scores were affected by age.
This cut-off was chosen based on previous studies in the
literature that have examined health literacy in different age
groups.” 171 Fisher exact test, or chi-square tests when
appropriate, were used to examine relationships between
baseline variables and responses to individual questions.
P values less than .05 were considered statistically
significant.

Results

Nearly a third (30%) of patients reported a history of prior
orthopedic surgery that was not a bunion correction. Most
patients (92%) reported having read the postoperative pro-
tocol instructions before the initial postoperative visit. A
majority (78%) of patients preferred receiving the instruc-
tions in a paper handout form whereas 16% of patients indi-
cated that they would have preferred instructions provided
via a web page. Almost all (92%) patients reported that they
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HOSPITAL

Fog Post-Operative Instruction Sheet for the Lapidus Procedure

SPECIAL
SURGERY

About your surgery

e The modified Lapidus procedure is being performed to address your hallux valgus (bunion)
deformity.

e [tinvolves fusion of the foot’s first tarsometatarsal joint in the area on the top of the footin
order to realign the bunion deformity.

e Bone graft will be taken from your calcaneus (heel) and will be used at the fusion site.

e Other procedures may be performed during surgery to facilitate adequate correction of
your deformity.

¢ Although uncommon, possible complications after surgery include infection, injury to nerves
or tendons, wound healing issues, or deep venous thrombosis (DVT).

Showering/Personal Hygiene

¢ You will be in a splint after surgery.

e The splint should remain dry and should not be changed or removed until seen by your
surgeon approximately 2 weeks after surgery. We want to protect your foot and give your
incisions time to heal.

¢ When showering, you should use a cast cover or sealed garbage bag to protect your splint.

s At your 2 week follow up visit, your splint will be removed and you will be placed in a
removable CAM boot.

Important Considerations for After Surgery

s Elevating your foot above your heart will help control swelling. A swollen foot can give the
sensation of having a “tight bandage” or increase pain in the extremity.

¢ You will be non-weight bearing on your operative foot for approximately 6 weeks. This will
help your wounds heal and increase the chances for a successful outcome because it takes
this amount of time for the bone to heal.

e Crutches, a walker, and/or a knee scooter will help you get around.

e You will begin physical therapy at about 6 weeks after surgery, and will begin to place some
weight on your foot at that time in a CAM boot.

e The transition from partial to full weight bearing will occur over 4 weeks in a CAM boot. You
will than transition from the CAM boot into sneakers.

e Low impact activities (eg, walking, stationary bike, elliptical) can begin at approximately 3
months.

s You will be allowed to do all activities as tolerated at approximately 6 months.

Post-Operative Prescriptions
¢ You will receive prescriptions for:
o A pain medication
o Ananti-nausea medication
o Ananti-inflammatory medication (NSAID)
o Aspirin
e Aspirin is used to decrease the risk of developing a blood clot.
e |f your surgeon thinks you have a greater than normal risk for developing a blood clot, you
will receive a different type of medication to reduce your risk (Lovenox® or Xarelto®).

Figure |. Handout of the postoperative instructions following the Lapidus procedure.

were overall satisfied with the instructions given to them
preoperatively.

Mean overall score on the comprehension survey was
6.2 (+1.2) out of 8 points. Mean procedure subscore was
1.8 (£0.6) out of 3 points, and mean postoperative protocol
subscore was 4.4 (+0.8) (Table 2). Notably, the most fre-
quently missed question was question 1, which is included

in the procedure subscore. This question asked patients to
identify the joint fused in the procedure, and only 10% of
patients (n=5) answered correctly. The second most fre-
quently missed question was question 7, which asked patients
to recall the amount of time needed before returning to low-
impact activity, which 66% of patients (n=33) answered
correctly (3 months postoperatively) (Table 3).
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1. What joint was fused as part of your procedure?

() Metatarsophalangeal
(O Calcaneocuboid

O Tarsometatarsal

O Subtalar

Ol don't know

2. Where was the bone graft obtained during the procedure?

() Calcaneus
QHip
QOkKnee

O 1don't know

3. What will your foot be placed in at today’s visit?

(O Aremovable CAM haat

O Asplint

() Aspecial post-operative shoe
(O 1don't know

4. Although there are many different types of complications and having any one of them is rare

"

after the Lapidus procedure, what are some of the possible post-op 7

Infection

. Injury to nerves or tendans
Wound healingissues

. Deep venous thrombosis
A&B

B&C

. All of the above

. ldon't know

TOomTMmMOoON® >

5. What is the total length of time you will remain non-weight bearing after your surgery?

O Approximately 1 week
() Approximately 2 weeks
O Approximately 4 weeks
() Approximately 6 weeks
O I don’t know

. What is the total length of time you will remain non-weight bearing after your surgery?

O Approximately 1 week
() Approximately 2 weeks
(O Approximately 4 weeks
(O Approximately 6 weeks
O don't know

. When will you begin physical therapy?

(O After today’s visit (approximately 2 weeks after surgery)
(O At approximately 4 weeks after surgery

O At approximately 6 weeks after surgery

O At approximately 8 weeks after surgery

O don't know

. When can you begin low-impact activities (eg, walking, stationary bike, elliptical) after
surgery?

(O Within the first week

(O At approximately 6 weeks
(O At approximately 3 months
(O At approximately 6 months
(1 don't know

. Why is aspirin (or in some cases Loyenox® or Xarelto®) prescribed after surgery?

O To improve healing

(O To reduce the risk of infection

(O To decrease pain

(O To try and lower the risk of a blood clot (DVT)
(O don’t know

Figure 2. Comprehension survey questions. The procedure subscore consists of 3 questions: questions |, 2, and 4. The postoperative
protocol subscore consists of 5 questions: questions 3, 5, 6, 7, and 8.

Table 2. Summary of Postoperative Comprehension Survey
Scores, Including Overall Score, Procedure Subscore, and Post-
operative Protocol Subscore.

Mean Score
(%) sD
Overall 6.2/8 (77) 1.2
Procedure (questions 1, 2, and 4) 1.8/3 (59.3) 0.6
Postoperative protocol (questions 3, 5, 6,7,  4.4/5(87.6) 0.8

and 8)

There were no significant differences in overall score or
either subscore when analyzed by age group (>55 years vs
<55 years), gender, race, ethnicity, education level, instruc-
tion format preference, or satisfaction with the instructions.
Overall, the differences in scores did not reach statistical
significance in association with reported reading of the
instructions before the initial postoperative visit.

When questions were analyzed individually, question 7
regarding time to return to low impact activity was missed
by men significantly more frequently (6/8, 75%) than by
women (11/42,26.2%) (P = .008). Question 7 was also missed
more frequently by patients with a bachelor’s degree or
higher (17/43, 39.5%) vs patients with less than a bachelor’s
degree (0/7) (P < .001); however, patients with less than a
bachelor’s degree made up only 14% of the cohort.

Discussion

One of the challenges in foot and ankle surgery is that each
procedure is vastly different, with varying anatomy, goals,
and postoperative recovery. We therefore chose to focus on
evaluating comprehension in a single condition, the Lapidus
procedure, because it is commonly performed at our institu-
tion and requires a rather lengthy recovery. In this cohort we
found that recall of instructions given preoperatively was
overall quite high in patients who underwent a Lapidus pro-
cedure. Given the generally high level of education and
mostly Caucasian cohort, our results seem to corroborate
with previously published findings by both Rosenbaum
et al and Noback et al, who demonstrated that patients with
less than a college-level education and non-Caucasian race
were associated with decreased health literacy as measured
using the Literacy in Musculoskeletal Problems (LiMP)
questionnaire.®'* A study by Crepeau and colleagues used
a postoperative questionnaire to survey how much informa-
tion patients recalled from preoperative informed consent.
The authors reported that on average patients only recalled
59.5% of that information at the first postoperative visit
following elective orthopedic surgery.® Although recall rates
in our study were higher overall, our cohort had far fewer
patients with no college education.

Interestingly, the most frequently missed questions were
regarding anatomy (asking patients to name the joint fused
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Table 3. Correct Responses for Each of the Comprehension Survey Questions (N = 50).
Q4: Qé: Q7 Qs:
Ql: Q2: Q3: Potential Q5s: Time to Time to low-impact  Aspirin
Joint fused Bone graft site  CAM boot complications NWAB time beginning PT activity indication
No. correct 5 41 48 43 45 44 33 49
% correct 10 82 96 86 90 88 66 98

Abbreviations: CAM, controlled-ankle motion; NWB, nonweightbearing; PT, physical therapy.

in the procedure) and about a specific time period to return to
low-impact activity. It is well accepted that the use of med-
ical terminology can be confusing to patients, and while
there is no way to definitively say whether recall that the
first tarsometatarsal joint was fused relates to outcomes, it is
a good example of a detail that may be easily forgotten
because it is an unfamiliar term to most patients.” Similarly,
recall of the time to resumption of low-impact activity may
have been diminished because “6 weeks” may sound arbi-
trary to patients and “low-impact activity” is a broad cate-
gory compared to a specific action such as “being
nonweightbearing” or “beginning physical therapy.” This
suggests that the addition of other methods of reinforcing
this information, such as web-based materials and videos,
may be beneficial.

Although details of the surgery, including the postopera-
tive instruction sheet, were carefully discussed at the preo-
perative visit between the senior author and each patient, we
chose to test comprehension of instructions at a singular time
point. At the conclusion of the preoperative visit, patients
were asked if they understood the details of their surgery and
were encouraged to ask questions if further clarification was
needed. We did not administer the survey at this time point
as this was felt to test immediate recall, and instead chose to
administer this survey at the first postoperative visit (2
weeks), after patients had time to participate in their post-
operative management. This methodology is identical to a
previous study by Kadakia et al of 146 orthopedic trauma
patients undergoing fracture fixation, in which patient com-
prehension was assessed using a comprehension survey at
the first postoperative visit (2-3 weeks following surgery).®
The authors not only reported a similar comprehension score
of 2.54 (£1.27) out of 5 possible points, but also noted
similar trends in knowledge deficits in which only 47.9%
of patients who knew the bone they fractured and only
18.5% knew the expected healing time.® The results of the
current study, although assessed using a different compre-
hension survey with different questions, further highlights
potential areas of patient comprehension that can be
improved. Additionally, other variables of interest, such as
the presence of family members at the visit, may be worth
investigating in order to better understand how we can
improve patient understanding of their operative procedures.

Our study has some limitations. First is the homogeneity of
the cohort and that no power analysis was performed, which
may contribute to a lack of statistical power. We strove to

mitigate this effect by keeping exclusion criteria minimal and
approaching all consecutive patients who had undergone a
Lapidus procedure. However, the cohort reflects the practice
of the senior author who participates in the majority of com-
mercial insurances in a large metropolitan area. A further
potential limitation is that the instrument used to measure com-
prehension/recall has not been validated, and the instrument
may not be universally applicable given the variability in post-
operative protocols between other surgeons. Despite this, we
feel that this instrument does effectively address important
details of the preoperative patient instructions, and could be
easily modified to accommodate different details of the post-
operative plan while retaining the same overall format. It could
also be adjusted for different types of procedures with different
postoperative protocols. Future directions for this study should
seek to evaluate comprehension and retention in other common
foot and ankle procedures, such as total ankle replacement and
ankle arthrodesis, flatfoot reconstruction, and first metatarso-
phalangeal surgeries. Future studies to correlate measures of
comprehension with metrics for operative outcomes, such as
patient-reported outcomes and postoperative complications,
are needed to more rigorously assess these relationships.

In conclusion, our findings demonstrate that while infor-
mation and instructions given preoperatively are often well
comprehended and retained, particularly among well-
educated patients, patients will frequently forget isolated
details about the procedure and the postoperative plan.
While these may seem like trivial points that get lost in the
shuffle as a patient prepares for surgery, our findings serve
as a reminder of the importance of providing clear instruc-
tions in simple language during preoperative planning and
counseling, and continuing to reinforce instructions at suc-
cessive postoperative visits.

Ethics Approval

Ethical approval for this study was obtained from the Hospital for
Special Surgery IRB (ID: 2015-397).

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.
ICMIE forms for all authors are available online.

Funding

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



Foot & Ankle Orthopaedics

ORCID iD

Jonathan H. Garfinkel, MD,

009

Jonathan Day, MS,
Andrew Roney, BA,
Mackenzie Jones, BA,
Scott J. Ellis, MD,

https://orcid.org/0000-0001-5884-3

https://orcid.org/0000-0003-1106-3042
https://orcid.org/0000-0002-5812-7819
https://orcid.org/0000-0001-9286-505X
https://orcid.org/0000-0002-4304-7445

References

1.

Berkman ND, Sheridan SL, Donahue KE, et al. Health literacy
interventions and outcomes: An updated systematic review.
Evid Rep Technol Assess (Full Rep). 2011;199:1-941.

. Cosic F, Kimmel L, Edwards E. Patient comprehension of

common orthopedic terminology. Health Literacy Res Pract.
2019;3(3):e187-e193.

. Crepeau AE, McKinney BI, Fox-Ryvicker M, Castelli J, Penna

J, Wang ED. Prospective evaluation of patient comprehension
of informed consent. J Bone Joint Surg Am.2011;93(19): el 14.

. Giudici K, Gillois P, Coudane H, Claudot F. Oral information

in orthopaedics: how should the patient’s understanding be
assessed? Orthop Traumatol Surg Res. 2015;101(2):133-135.

. Hadden KB, Prince LY, Bushmiaer MK, Watson JC, Barnes

CL. Health literacy and surgery expectations in total hip and
knee arthroplasty patients. Patient Educ Couns. 2018;101(10):
1823-1827.

. Kadakia RJ, Tsahakis JM, Issar NM, Archer KR, Jahangir AA,

Sethi MK, Obremskey WT, Mir HR. Health literacy in an
orthopedic trauma patient population: a cross-sectional survey
of patient comprehension. J Orthop Trauma. 2013;27(8):
467-471.

. Kripalani S, Jacobson TA, Mugalla IC, Cawthon CR, Niesner

KJ, Vaccarino V. Health literacy and the quality of physician-
patient communication during hospitalization. J Hosp Med.
2010;5(5):269-275.

. Noback PC, Seetharaman M, Tantigate D, Strauch RJ, Rosen-

wasser MP, Vosseller JT. Prevalence and risk factors of limited
musculoskeletal health literacy in the outpatient setting: a
logistic regression model. J Am Acad Orthop Surg. 2019;
27(10):e491-e498.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Paasche-Orlow MK, Wolf MS. The causal pathways linking

health literacy to health outcomes. Am J Health Behav. 2007;
31(1):S19-S26.

Prince LY, Mears SC, Watson JC, Hadden KB. Health literacy
evaluation of opioid patient education materials for orthopae-
dic surgery. J Surg Orthop Adv. 2019;28(3):232-236.

Roh YH, Do Koh Y, Noh JH, Gong HS, Baek GH. Effect of
health literacy on adherence to osteoporosis treatment among
patients with distal radius fracture. Arch Osteoporos. 2017,
12(1):42.

Rosenbaum AlJ, Tartaglione J, Abousayed M, et al. Musculos-
keletal health literacy in patients with foot and ankle injuries:
A cross-sectional survey of comprehension. Foot Ankle Spec.
2016;9:31-36.

Rosenbaum AJ, Uhl RL, Rankin EA, Mulligan MT. Social and
cultural barriers: understanding musculoskeletal health lit-
eracy: AOA critical issues. J Bone Joint Surg Am. 2016;
98(7):607-615.

Rosenbaum AJ, Pauze D, Pauze D, et al. Health literacy in
patients seeking orthopaedic care: Results of the literacy in
musculoskeletal problems (LIMP) project. lowa Orthop J.
2015;35:187-192.

Saigal R, Clark AJ, Scheer JK, et al. Adult spinal deformity
patients recall fewer than 50% of the risks discussed in the
informed consent process preoperatively and the recall rate
worsens significantly in the postoperative period. Spine.
2015;40(14):1079-1085.

Serper M, Patzer RE, Curtis LM, et al. Health literacy, cogni-
tive ability, and functional health status among older adults.
Health Serv Res. 2014;49(4):1249-1267.

Smith SK, Dixon A, Trevena L, Nutbeam D, McCaffery KJ.
Exploring patient involvement in healthcare decision making
across different education and functional health literacy
groups. Social Sci Med. 2009;69(12):1805-1812.

Udawatta T, Flesch L, Eng M, Oliphant JE, Kaar SG. Health
literacy and patient reported outcomes in orthopaedic surgery
patients. J Health Dispar Res Pract. 2018;12(3):4.

Wolf MS, Curtis LM, Wilson EA, et al. Literacy, cognitive
function, and health: results of the LitCog study. J Gen Intern
Med. 2012;27(10):1300-1307.


https://orcid.org/0000-0001-5884-3009
https://orcid.org/0000-0001-5884-3009
https://orcid.org/0000-0001-5884-3009
https://orcid.org/0000-0001-5884-3009
https://orcid.org/0000-0003-1106-3042
https://orcid.org/0000-0003-1106-3042
https://orcid.org/0000-0003-1106-3042
https://orcid.org/0000-0002-5812-7819
https://orcid.org/0000-0002-5812-7819
https://orcid.org/0000-0002-5812-7819
https://orcid.org/0000-0001-9286-505X
https://orcid.org/0000-0001-9286-505X
https://orcid.org/0000-0001-9286-505X
https://orcid.org/0000-0002-4304-7445
https://orcid.org/0000-0002-4304-7445
https://orcid.org/0000-0002-4304-7445


<<
  /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


