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Prevalence of Posttraumatic Stress Disorder
Symptoms Among Young Athletes After
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Background: The risk of depression and the fear of reinjury were documented in recent investigations of patients after anterior
cruciate ligament (ACL) ruptures. The extent of psychological trauma accompanying these injuries among young athletes, how-
ever, has never been assessed.

Hypothesis: Posttraumatic stress disorder (PTSD) symptoms after ACL injury are present among young athletes with high athletic
identities.

Study Design: Case series; Level of evidence, 4.

Methods: Patients <21 years of age who had suffered an acute ACL rupture were consecutively recruited at a tertiary care center.
Patients completed the Horowitz Impact of Event Scale - Revised (IES-R) to analyze for PTSD symptomatology, the Athletic
Identity Measurement Scale, and an athlete specialization instrument created at the authors’ institution.

Results: A total of 24 patients were consecutively recruited. The mean patient age was 14.5 £ 2.7 years, and 50% of patients were
male. More than 87.5% of patients experienced avoidance symptoms, 83.3% acknowledged symptoms of intrusion, and 75% had
symptoms of hyperarousal. Patients aged 15 to 21 years incurred a higher severity of PTSD symptoms than younger patients (P =
.033). Female patients experienced greater emotional trauma than male patients (P = .017). Finally, patients with high athletic
identities experienced greater emotional trauma than those with lesser athletic identities, but this finding was not statistically
significant (P = .14).

Conclusion: Following ACL rupture, young athletes experience significant emotional trauma, including symptoms of avoidance,
intrusion, and hyperarousal. High school and college athletes, female athletes, and patients with high athletic identities may be
most susceptible.

Keywords: ACL rupture; pediatric sports medicine; psychological trauma

Anterior cruciate ligament (ACL) ruptures represent one of
the most common American sports injuries, with >300,000
reported per year.'12%3% While the optimal surgical tech-
nique for reconstruction has been a focus of sports medicine
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research for decades, identifying the psychological impact
of ACL ruptures has gained attention only in recent
years.'%!3 These investigations revealed that the incidence
of depression after diagnosis and of fear of reinjury can be
as high as 40% and 50%, respectively.'®2?

Patients have reported lower quality-of-life scores imme-
diately after receiving the diagnosis of a serious knee
injury.2®2* The psychosocial impact of an ACL injury was
found to be even greater than that of a concussion.'® While
decreased knee function likely contributes to this emotional
disturbance,'? McCullough et al?2 showed that psychologi-
cal factors, including fear of injury, are present in approx-
imately half of patients. Subsequent studies have
corroborated that a fear of reinjury persists among athletes
after ACL rupture and that this fear may contribute to as
many as 60% of these athletes not returning to their pre-
injury level of play.2431:3% These findings have led to
increased attention regarding the importance of counseling
in the recovery of these athletes.'%2%34
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Boykin et al® demonstrated a strong correlation between
knee function and psychological health among pediatric
patients with ACL tears. Importantly, young athletes with
a strong athletic identity were shown to correlate their self-
worth and image with their sports involvement.”?! While
depressive symptoms can be found in approximately 4% of
the pediatric population at baseline,?® the constellation of
symptoms experienced after an ACL rupture may extend
beyond dysthymia and depression.

Given the high impact of serious injuries on susceptible
pediatric athletes, posttraumatic symptomatology may exist
among young athletes after ACL rupture. Posttraumatic
stress disorder (PTSD) has a lifetime incidence of approxi-
mately 2% to 3%’ and presents with symptoms of avoidance
(keeping away from harmful triggers), hyperarousal (height-
ened baseline alertness with problems sleeping and concen-
trating), and intrusion (troubling flashbacks and memories
regarding the event) after experiencing or witnessing a trau-
matic event.>*1® The diagnosis consists of exposure to a
severe event causing the aforementioned symptoms, lasting
for at least 1 month and causing a change in the patient’s
quality of life.> While depressive symptoms after ACL rupture
have been demonstrated,”'%3 the full extent of symptomatol-
ogy remains unclear.

The goal of this study was to examine the psychological
trauma, including potential PTSD symptomatology, follow-
ing ACL rupture among young athletes. We hypothesized
that feelings of avoidance, hyperarousal, and intrusion would
be present among young athletes after suffering an ACL rup-
ture. We also hypothesized that higher levels of athletic iden-
tity would correlate with increased severity of symptoms.

METHODS

Institutional review board approval was obtained at the
tertiary care center in which this prospective study was
conducted. Written consent for all patients and parental
consent for patients <18 years old were obtained. Patients
aged <21 years who had acutely suffered an ACL rupture
met the inclusion criteria. Patients were excluded from the
study if they sustained significant concomitant injuries (eg,
spinal cord injury, knee dislocation) and if they had previ-
ously injured the ipsilateral knee (recurrent ACL rupture,
meniscal injury, etc). All patients who met inclusion
criteria were consecutively recruited from the senior
author’s (C.A.P.) office. Patients were asked to participate
on the visit following the initial diagnosis, given the often
emotional reactions they experienced immediately upon
diagnosis.2* All responses remained entirely anonymous.
Patients who eventually underwent ACL reconstructions
completed the instruments prior to operative intervention.
All patients who agreed to participate completed identical
survey instruments, including a demographics section and 3
surveys assessing athletic identity, level of sports specializa-
tion, and PTSD symptoms. Demographics included age, sex,
concurrent knee injuries, history of prior knee injuries, and
surgical history. All survey instruments selected were previ-
ously utilized in pediatrics/sports medicine research.®17-28
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Athletic identity—or the extent to which a patient correlates
self-identity with sports participation and success—was mea-
sured with the Athletic Identity Measurement Scale
(AIMS).'" This scale was selected because it represents the
athletic identity assessment tool previously used in ACL
investigations™® and pediatric sports medicine as a
whole.}"25

Youth athlete specialization, as defined by the American
Orthopaedic Society for Sports Medicine, consists of 3
items: playing a single sport >8 months per year, playing
that sport to the exclusion of other sports, and beginning
this specialization process by age 12 years.'® The speciali-
zation score utilized in this study was developed at our
institution by an interdisciplinary team of orthopaedic
surgeons, physical therapists, athletic trainers, and acad-
emy instructors. The tool includes a self-assigned level of
specialization and 15 items analyzing intrinsic enjoyment,
extrinsic pressures, burnout, and overall time invest-
ment.2"?8 Neither the athletic identity tool nor the athlete
specialization instrument has yet been validated.

A senior psychiatrist (M.K.P.) was consulted to provide
insight into choosing an optimal validated PTSD screen-
ing tool in the target population. The Horowitz Impact of
Event Scale - Revised (IES-R) was selected, and it consists
of 22 items assessing hyperarousal, avoidance, and intru-
sion—3 major symptoms seen in patients with PTSD. The
IES measures self-reported levels of intrusion and avoid-
ance symptoms after a traumatic event. The instrument
was extensively validated for the adult population'®32 and
has been used in >60 PTSD studies.3®

Statistical Analysis

Responses were collected with independent survey soft-
ware (Qualtrics). We used ¢ tests to analyze IES-R and
AIMS scores between distinct cohorts of players (stratified
by age, sex, level of specialization). A 1-way analysis of
variance determined the correlation between level of spe-
cialization and athletic identity. Findings were deemed sta-
tistically significant at P < .05.

RESULTS

Twenty-seven consecutive patients from the senior author’s
office who met all inclusion criteria were asked to partici-
pate. One patient did not finish the assessment tools and
was excluded from final data analysis. Two patients refused
to partake in the study, resulting in a 92.3% participation
rate. The mean + SD age was 14.5 + 2.7 years; 50% of
patients were male; and 41.7% of patients reported concom-
itant meniscal injuries. Table 1 displays relevant demo-
graphic characteristics.

All patients self-assigned specialization levels and com-
pleted athlete identity questionnaires. Approximately
29.2% of patients played 1 sport only; 58.3% of patients
played multiple sports with a favorite; and 12.5% balanced
their sports equally. Single-sport athletes scored signifi-
cantly higher on the AIMS (mean: single sport, 57.7; multi-
sport, 52.8; P = .043). Additionally, 70.8% of athletes stated
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TABLE 1
Patient Demographics (N = 24)*

Age, y, mean + SD 14.5+2.7
Male 50
Concomitant meniscal tear 41.7
Single-sport athletes 29.2
Play 1 sport >8 mol/y 50.0
Collegiate/professional ambition 70.8

“Values are presented as percentages unless noted otherwise.

that they had collegiate or professional aspirations, and 50%
of athletes played a single sport >8 months per year.

Regarding the prevalence of PTSD symptoms, 87.5% of
patients experienced avoidance symptoms, 83.3% incurred
symptoms of intrusion, and 75% had symptoms of hyper-
arousal (Figure 1). These findings are in contrast to norma-
tive values that Briere and Elliott® established by
surveying 505 patients from the general population with
the original IES and subsequently conducting a robust psy-
chometric analysis. Their study demonstrated that approx-
imately 40% of the population scored 0 to 2 on the total
score of the original 15-item IES.

Analysis of the avoidance questions revealed that 61.5%
of patients attempted to not think about the injury, 37.5%
had feelings of numbness after the injury, and 37.5%
avoided talking about the injury. Concerning intrusion
symptoms, 61.5% of patients had repeated strong waves
of emotions regarding the injury, 50% had trouble staying
asleep, and 41.7% had trouble concentrating. Regarding
hyperarousal, 50% of patients felt on guard, 29.2% felt
jumpy and/or easily startled, and 25% had physical reac-
tions (eg, sweating) when thinking about the injury.

Responses Stratified by Age

Patients aged 15 to 21 years had significantly more psycho-
logical trauma after an ACL rupture than those aged <14
years (mean IES-R: older patients, 55.8; younger patients,
40.2; P = .033). No age-dependent relationship was found
regarding athlete identity score (AIMS: older patients,
54.1; younger patients, 54.5; P = .71). Figure 2 displays
these findings.

Responses Stratified by Sex

When stratified by sex, female patients incurred signifi-
cantly more psychological trauma than male patients
(mean IES-R: female, 58.1; male, 40.3; P = .017). While
female athletes had a higher athletic identity, this finding
was not statistically significant (mean AIMS: female, 56.6;
male, 53.4; P = .092). Figure 3 displays these findings.

Responses Stratified by Specialization
and Athletic Identity

Single-sport athletes suffered lower psychological trauma,
but this finding was not statistically significant (mean IES-
R: single sport, 44.7; multisport, 51.1; P = .34). Patients
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Figure 1. Prevalence of posttraumatic stress disorder symp-
tom subtypes experienced by patients after an anterior cru-
ciate ligament rupture.
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Figure 2. Mean Impact of Event Scale - Revised (IES-R) and
Athletic Identity Measurement Scale (AIMS) scores stratified
by age. Patients aged 15 to 21 years experienced greater
emotional trauma (P = .033).
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Figure 3. Mean Impact of Event Scale - Revised (IES-R) and
Athletic Identity Measurement Scale (AIMS) scores stratified
by sex. Female patients were more likely to suffer greater
emotional trauma (P = .017).
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with athletic identity scores >50 incurred more psycholog-
ical trauma, but this finding was also not statistically sig-
nificant (mean IES-R: high athletic identity, 52.4; low
athletic identity, 41.3; P = .14).

DISCUSSION

The majority of young athletes experienced symptoms con-
sistent with PTSD following ACL rupture. Patients
endorsed 3 major symptoms seen with PTSD: avoidance,
intrusion, and hyperarousal. Female patients and high
school and college athletes experienced more severe psy-
chological trauma than male patients and younger
patients. While athletes with high athletic identity scores
experienced more emotional trauma, this finding was not
significant, likely because of the small sample size.

This study indicates that the level of psychological
trauma experienced by young athletes after ACL injury
may be dramatically greater than previously thought. Pre-
vious investigations demonstrated that fear of reinjury per-
sists among approximately half of patients®*?? and that
depression may affect as many as 40%.'® However, for
young athletes who more directly correlate their identities
with their athleticism,” the emotional impact of suffering a
severe injury likely extends into the spectrum of PTSD.

A pediatric patient may have difficulty reconciling his or
her preinjury health with the concepts of surgery and
missing an extended period of sports participation. These
factors could explain the high rates of difficulty sleeping,
poor concentration, numbness, and difficulty speaking
about the injury demonstrated in this study. The severity
of these symptoms was greatest among female patients,
patients aged >15 years, and patients with high athletic
identities. While the etiology behind sex-specific trauma is
unclear, older patients may be able to comprehend the
reality of surgery and missing a full season of play better
than younger patients. Additionally, patients with greater
athletic identities could be affected more severely because
of the tight association between their self-worth and ath-
letic performance.

These findings indicate that the severity of psychologi-
cal trauma among young athletes after ACL injury is
likely underappreciated in the clinical setting. While the
diagnosis delivered in the office setting is routine for the
physician, the athletes may be experiencing significant
psychosocial trauma. As the role of counseling is further
established in caring for patients after ACL rupture,10:34
this study emphasizes the importance of emotional assess-
ment and treatment in the pediatric population. Further-
more, psychiatric consultation may be warranted to help
treat these patients, although further studies must be con-
ducted to assess this role. The full extent of the young
athlete’s emotional health must be investigated to best
care for patients after ACL rupture.

This study has several limitations. First, it had a small
sample size, given the age-specific inclusion criteria. While
a larger study size may make certain conclusions more gen-
eralizable, the extremely high prevalence of PTSD symp-
toms in this patient population was robustly demonstrated.
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Second, the instrument used to assess psychological
trauma has not been established in the orthopaedic litera-
ture. While this instrument has been extensively validated
in the field of psychiatry, further orthopaedic investiga-
tions are needed to validate this underdiagnosed symptom-
atology in the pediatric orthopaedic population. Finally,
this study did not differentiate the level of athletic compe-
tition among the enrolled patients. While specialization
and athletic identity were assessed, athletes of all compet-
itive levels were enrolled. This component was intentional
to best represent the pediatric orthopaedic population,
although future studies may differentiate competitive and
recreational athletes. Additionally, future studies should
analyze the symptomatology that these young patients
experience over time after they undergo ACL reconstruc-
tion and return to higher levels of function.

CONCLUSION

Young athletes experience a high prevalence of PTSD
symptoms following the diagnosis of an ACL rupture. Ath-
letes experience symptoms beyond fear of reinjury,
including trouble sleeping, poor concentration, numbness,
and avoidance of speaking about the injury. High school
and college athletes, female athletes, and patients with
high athletic identities may be more susceptible to expe-
riencing severe emotional trauma, although further
research is necessary.

REFERENCES

1. Alonso J, Angermeyer MC, Lepine JP; European Study of the Epide-
miology of Mental Disorders Project. The European Study of the Epi-
demiology of Mental Disorders (ESEMeD) Project: an epidemiological
basis for informing mental health policies in Europe. Acta Psychiatr
Scand Suppl. 2004;(420):5-7.

2. Anand BS, Feller JA, Richmond AK, Webster KE. Return-to-sport
outcomes after revision anterior cruciate ligament reconstruction
surgery. Am J Sports Med. 2016;44(3):580-584.

3. Ardern CL, Taylor NF, Feller JA, Whitehead TS, Webster KE. Psycho-
logical responses matter in returning to preinjury level of sport after
anterior cruciate ligament reconstruction surgery. Am J Sports Med.
2013;41(7):1549-1558.

4. Ardern CL, Taylor NF, Feller JA, Whitehead TS, Webster KE. Sports
participation 2 years after anterior cruciate ligament reconstruction in
athletes who had not returned to sport at 1 year: a prospective follow-
up of physical function and psychological factors in 122 athletes. Am
J Sports Med. 2015;43(4):848-856.

5. Bisson JI, Cosgrove S, Lewis C, Robert NP. Post-traumatic stress
disorder. BMJ. 2015;351:H6161.

6. Boykin RE, McFeely ED, Shearer D, et al. Correlation between the
Child Health Questionnaire and the International Knee Documentation
Committee score in pediatric and adolescent patients with an anterior
cruciate ligament tear. J Pediatr Orthop. 2013;33(2):216-220.

7. Brewer BW, Cornelius AE, Sklar JH, et al. Pain and negative mood
during rehabilitation after anterior cruciate ligament reconstruction: a
daily process analysis. Scand J Med Sci Sports. 2007;17(5):520-529.

8. Brewer BW, Cornelius AE, Van Raalte JL, et al. Age-related differ-
ences in predictors of adherence to rehabilitation after anterior cruci-
ate ligament reconstruction. J Athl Train. 2003;38(2):158-162.

9. Briere J, Elliott DM. Clinical utility of the Impact of Event Scale: psy-
chometrics in the general population. Assessment. 1998;5(2):
171-180.



The Orthopaedic Journal of Sports Medicine

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Christino MA, Fantry AJ, Vopat BG. Psychological aspects of
recovery following anterior cruciate ligament reconstruction. J Am
Acad Orthop Surg. 2015;23(8):501-509.

Czuppon S, Racette BA, Klein SE, Harris-Hayes M. Variables associ-
ated with return to sport following anterior cruciate ligament recon-
struction: a systematic review. Br J Sports Med. 2014;48(5):356-364.
Filbay SR, Ackerman IN, Russell TG, Macri EM, Crossley KM. Health-
related quality of life after anterior cruciate ligament reconstruction: a
systematic review. Am J Sports Med. 2014;42(5):1247-1255.

Garcia GH, Wu HH, Park MJ, et al. Depression symptomatology and
anterior cruciate ligament injury: incidence and effect on functional
outcome —a prospective cohort study. Am J Sports Med. 2016;44(3):
572-579.

Gupta MA. Review of somatic symptoms in post-traumatic stress
disorder. Int Rev Psychiatry. 2013;25(1):86-99.

Hembree EA, Foa EB. Posttraumatic stress disorder: psychological
factors and psychosocial interventions. J Clin Psychiatry. 2000;
61(suppl 7):33-39.

Joseph S. Psychometric evaluation of Horowitz's Impact of Event
Scale: a review. J Trauma Stress. 2000;13(1):101-113.

Lamont-Mills A, Christensen SA. Athletic identity and its relationship
to sport participation levels. J Sci Med Sport. 2006;9(6):472-478.
LaPrade RF, Agel J, Baker J, et al. AOSSM early sport specializa-
tion consensus statement. Orthop J Sports Med. 2016;4(4):
2325967116644241.

Mainwaring LM, Hutchison M, Bisschop SM, Comper P, Richards
DW. Emotional response to sport concussion compared to ACL
injury. Brain Inj. 2010;24(4):589-597.

Mall NA, Chalmers PN, Moric M, et al. Incidence and trends of anterior
cruciate ligament reconstruction in the United States. Am J Sports
Med. 2014;42(10):2363-2370.

Martin LJ, Balderson D, Hawkins M, Wilson K, Bruner MW. The influ-
ence of social identity on self-worth, commitment, and effort in
school-based youth sport. J Sports Sci. 2018;36(3):326-332.
McCullough KA, Phelps KD, Spindler KP, et al. Return to high school-
and college-level football after anterior cruciate ligament reconstruc-
tion: a Multicenter Orthopaedic Outcomes Network (MOON) cohort
study. Am J Sports Med. 2012;40(11):2523-2529.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

PTSD Symptoms Prevalent After ACL Tears 5

McGuine TA, Winterstein A, Carr K, Hetzel S, Scott J. Changes in self-
reported knee function and health-related quality of life after knee
injury in female athletes. Clin J Sport Med. 2012;22(4):334-340.
McGuine TA, Winterstein AP, Carr K, Hetzel S. Changes in health-
related quality of life and knee function after knee injury in young
female athletes. Orthop J Sports Med. 2014;2(4):2325967114530988.
McKay C, Campbell T, Meeuwisse W, Emery C. The role of psycho-
social risk factors for injury in elite youth ice hockey. Clin J Sport Med.
2013;23(3):216-221.

Merikangas KR, Nakamura EF, Kessler RC. Epidemiology of mental
disorders in children and adolescents. Dialogues Clin Neurosci. 2009;
11(1):7-20.

Padaki AS, Ahmad CS, Hodgins JL, Kovacevic D, Lynch TS, Popkin
CA. Quantifying parental influence on youth athlete specialization: a
survey of athletes’ parents. Orthop J Sports Med. 2017;5(9):
2325967117729147.

Padaki AS, Popkin CA, Hodgins JL, Kovacevic D, Lynch TS, Ahmad
CS. Factors that drive youth specialization. Sports Health. 2017;9(6):
532-536.

Rosenberger PH, Jokl P, Ickovics J. Psychosocial factors and
surgical outcomes: an evidence-based literature review. J Am Acad
Orthop Surg. 2006;14(7):397-405.

Sanders TL, Maradit Kremers H, Bryan AJ, et al. Incidence of anterior
cruciate ligament tears and reconstruction: a 21-year population-
based study. Am J Sports Med. 2016;44(6):1502-1507.

Shelbourne KD, Benner RW, Gray T. Return to sports and subsequent
injury rates after revision anterior cruciate ligament reconstruction
with patellar tendon autograft. Am J Sports Med. 2014;42(6):
1395-1400.

Sundin EC, Horowitz MJ. Impact of Event Scale: psychometric
properties. Br J Psychiatry. 2002;180:205-209.

Sundin EC, Horowitz MJ. Horowitz’s Impact of Event Scale evaluation
of 20 years of use. Psychosom Med. 2003;65(5):870-876.

te Wierike SC, van der Sluis A, van den Akker-Scheek |, Elferink-
Gemser MT, Visscher C. Psychosocial factors influencing the recov-
ery of athletes with anterior cruciate ligament injury: a systematic
review. Scand J Med Sci Sports. 2013;23(5):527-540.




<<
  /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


