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Background: There is a paucity of literature regarding injury incidence, mechanism, and return to play in National Football League
(NFL) players who have sustained traumatic posterior hip instability.

Purpose: To describe the incidence of traumatic posterior hip instability and the rate of return to play in NFL players across
18 seasons.

Study Design: Descriptive epidemiology study.

Methods: We retrospectively assessed all traumatic posterior hip dislocations/subluxations that occurred during football-related
activities in the NFL seasons from 2000 through 2017. Player demographics and injury data (injury mechanism, season of injury,
treatment, days missed, and return to play time) were collected from all 32 NFL teams prospectively through a leaguewide
electronic health record system. Descriptive statistics are presented.

Results: Across the 18 NFL seasons, 16 posterior hip instability injuries in 14 players were reported, with a maximum incidence
of 4 (25%) in 2013. Posterior hip instability was predominantly sustained by offensive players (64.3%), with tight ends being the
most affected (31.3%). Half of the injuries occurred during the regular season, 43.8% in the preseason, and 6.2% in the off-
season. Of all injuries, 37.5% were noncontact, while 56.3% involved contact (direct or indirect), and 6.2% were of unknown
mechanism. Among noncontact injuries, 66.7% occurred during cutting and change of direction while sprinting. The time of
return to full participation was documented for 11 of the 16 reported injuries (68.8%); among them, the mean time loss was
136.7 ± 83.8 days—143.3 ± 99.6 days if the player underwent surgery (n ¼ 4) and 116.7 ± 76.2 days missed by players without
surgery (n ¼ 6)—the treatment modality was unknown in 1 player.

Conclusion: Although the incidence of traumatic posterior hip instability during the study period was low, all injured athletes
missed time from football activities and competitions. Injuries that required surgery led to more missed time than those that did not.
Ongoing research to understand risk factors and mechanisms of this injury, in conjunction with improvements to prevention and
rehabilitation protocols, is necessary to ensure the safety of professional American football players.
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Lower extremity injuries occur frequently in the National
Football League (NFL), comprising 60% of all injuries and
with a reported single-season risk of 41% per athlete, thus
producing a substantial burden to players and teams.9 Dur-
ing the 2015-2018 NFL seasons,a mean of 2006 lower extrem-
ity injuries resulting in missed playing time were sustained
each season. Of these injuries, 148 (7.4%) affected the hip.9

There are a variety of injuries that can occur about the
hip in professional NFL players, including strains, sprains,
contusions of the surrounding musculature, and intra-

articular injuries, such as labral tears, fractures, and dis-
locations/subluxations. While intra-articular injuries
represented only 5% of all hip injuries in the NFL between
1997 and 2006, they resulted in the most time loss with a
mean of 94.2 days (median, 94 days; range, 3-283 days)
missed.6 Traumatic hip instability events, defined as hip
dislocations or subluxations, can be particularly potentially
devastating because they can result in osteonecrosis and
chondrolysis, predisposing the joint to rapid progression
of osteoarthritis that may eventually require total hip
arthroplasty.2,10,11 Philippon et al11 reported that 100% of
athletes who underwent hip arthroscopy after sustaining a
traumatic hip dislocation presented with chondral defects
and injury to the labrum.
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Among the general public, traumatic posterior hip dislo-
cations are usually sustained in motor vehicle accidents
when the knee hits the dashboard while the hip is both
flexed and adducted, thus resulting in a posteriorly directed
force on the hip.4 A similar injury mechanism and pattern
has been found in American football players, most often
with a flexed and adducted hip impacting either the ground
or another player, resulting in the same posterior force. A
2003 study reported that athletes were primarily diagnosed
with subluxations as opposed to dislocations, which reflects
the lower energy nature of the trauma.10

In order to keep athletes safe, there has been an
increased focus on improving awareness, prevention, and
diagnosis of injuries at all levels of competition. However,
the current literature is lacking in the epidemiology and
outcomes of posterior hip instability—a rare but potentially
devastating injury—in professional American football
players. Consequently, the purpose of this study was to
investigate the incidence, mechanism, and time loss asso-
ciated with posterior hip dislocations/subluxations sus-
tained by NFL players across 18 seasons.

METHODS

This was a descriptive epidemiology study of all posterior
hip dislocation/subluxation injuries sustained by NFL
players from 2000 through 2017. Per the NFL collective
bargaining agreement, this research was approved through
both the NFL Player Scientific and Medical Research Pro-
tocol8 and our institutional review board. The NFL elec-
tronic health record (EHR) database was utilized for this
study; its use has been previously described.5 The NFL
EHR consists of customized clinical impression codes spe-
cific to American football. The inclusion criteria for this
study required the presence of a clinical impression code
for either a posterior hip dislocation and/or a posterior hip
subluxation, either alone or in conjunction with another
contemporaneous injury. The available data regarding
treatment were limited to surgical treatment via the pres-
ence of the Current Procedural Terminology codes. For con-
sistency, posterior hip dislocation/subluxation injuries will
be referred to as “posterior hip instability injuries” through-
out the paper.

Guidelines for injury reporting into the NFL EHR chan-
ged during the study period. Before 2012, data collection

focused on voluntary reporting of specific injuries and of
any injury that resulted in medical intervention or time loss
from a practice or a game. From 2012 to 2014, injuries that
met a “reportable injury” definition were required to be
entered into the EHR, with an emphasis on those that
missed time. Beginning in 2015, all injuries sustained by
NFL players were mandated to be entered into the EHR,
regardless of missed time.

In this study, posterior hip instability events were eval-
uated based on treatment (operative vs nonoperative man-
agement), circumstances of injury onset (game vs practice,
season, and team activity [eg, 11-on-11, 1-on-1, offense, and
defense]), mechanism (contact vs noncontact), and lateral-
ity. Player-patient characteristics were described (age,
body mass index [BMI], and years of NFL experience at the
time of injury). The position was recorded as the position at
the time the injury was sustained. The BMI was calculated
from the height and the weight taken at the time a player
signed with the team. Game injuries were described by the
quarter of the game in which the injury occurred. Time loss
for each injury was measured in days and calculated as the
number of days that passed from the date of removal from
participation because of the injury until the date the player
returned to full participation in football activities. Football
activities refer to any activity related to practice, condition-
ing, team workouts, or game competition with an NFL
team. Full participation means that the athlete is recovered
from his injury to the extent that he can fully participate in
the team’s football-related activities and is cleared for such
by the medical staff.

Statistical Analysis

Descriptive statistics were calculated to determine the
player- and injury-specific characteristics. Means and stan-
dard deviations were calculated for continuous variables.
Because of the small sample size, a detailed statistical anal-
ysis was not performed. All statistical analyses were per-
formed in SPSS for Mac (Version 23.0; SPSS Inc).

RESULTS

During the 2000-2017 NFL seasons, a total of 16 posterior
hip instability injuries in 14 players were reported, with the
incidence ranging from 0 to 4 per season (Figure 1). Of
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these, 9 (56.3%) were classified as posterior hip dislocations
and 7 (43.7%) as posterior hip subluxations. On average,
the injured athletes were aged 26 ± 3.2 years (range, 21-
31 years), with a BMI of 29.1 ± 5.5 kg/m2 (range, 18.3-38.9
kg/m2). Posterior hip instability was predominantly suf-
fered by offensive players (64.3%), with tight ends being the
most frequently affected (31.3%). Whereas most injuries
occurred during the regular season (50%), 43.8% of injuries
were sustained during the preseason, while only 6.2% and
0% occurred in the offseason and the postseason, respec-
tively. Eleven out of 16 injuries occurred in a game setting
with varying incidence across each of the game quarters
(first quarter: n ¼ 1; second quarter: n ¼ 4; third quarter:
n ¼ 2; and fourth quarter: n ¼ 3), with 72.7% and 27.3%
occurring in the regular season and preseason games,
respectively. Four out of 5 (80%) practice injuries happened
in the preseason, while only 1 (20%) was sustained during
the offseason. Regarding the injury mechanism, 37.5% of
injuries were noncontact, 37.5% were reported as being due
to direct contact, 18.8% were classified as due to indirect
contact (ie, contact not involving the injured extremity),
and 6.2% were of unknown mechanism (Table 1). Cutting
and change of direction was the predominant mechanism
(66.7%) in noncontact injuries.

Among players whose return to full participation date was
known (n ¼ 11/16), the mean number of days missed was
136.7 ± 83.8 days. Players who underwent surgery (n ¼ 4)
missed 143.3 ± 99.6 days, on average, compared with 116.7
± 76.2 days missed by players whose injuries were managed
nonoperatively (n ¼ 6). One player returned after 231 days,
but information on the treatment modality was not available.

DISCUSSION

Study results indicated that the incidence of traumatic pos-
terior hip instability in the NFL was low, with only 16
reported cases across 18 NFL seasons. This injury, how-
ever, leads to significant time loss among players, with a
mean of 136.7 ± 83.8 days missed. Nearly 40% of injuries
were sustained during a noncontact situation, of which the
predominant mechanism was cutting and change of direc-
tion. Greater awareness among the medical and coaching

staff can assist in the prevention, prompt recognition, and
appropriate clinical management of this potentially serious
injury in contact athletes.
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Figure 1. Incidence of posterior hip instability injuries in the National Football League: 2000-2017 seasons.

TABLE 1
Player- and Injury-Specific Characteristics of Posterior Hip

Instability Injuries in the NFL From 2000 to 2017,
Stratified by Treatment Modalitya

Surgically Treated

TotalYes No

Injured playersb 6 (37.5) 9 (56.3) 15
Age, y 28.4 ± 2.7 24.8 ± 2.5 26 ± 3.2
BMI, kg/m2 27.8 ± 5.4 31.2 ± 4.7 29.1 ± 5.5
NFL experience,c y 4 ± 2.2 3.4 ± 2.6 3.7 ± 2.3

Injury timing
Offseason 1 (16.7) 0 (0) 1 (6.7)
Preseason 2 (33.3) 4 (44.4) 6 (40)
Regular season 3 (50) 5 (55.6) 8 (53.3)

Team activity
Game 3 (50) 7 (77.8) 10 (66.7)
Practice 3 (50) 2 (22.2) 5 (33.3)

Mechanism of injury
Contact 2 (33.3) 6 (66.7) 8 (53.3)
Direct 2 (100) 4 (66.7) 6 (40)
Indirect 0 (0) 2 (33.3) 2 (13.3)
Noncontact 4 (66.7) 2 (22.2) 6 (40)
Unknown 0 (0) 1 (11.1) 1 (6.7)

Position at time of injury
Quarterback 0 (0) 1 (11.1) 1 (6.7)
Tight end 3 (50) 2 (22.2) 5 (33.3)
Defensive line 1 (16.7) 1 (11.1) 2 (13.4)
Offensive line 0 (0) 1 (11.1) 1 (6.7)
Wide receiver 1 (16.7) 1 (11.1) 2 (13.4)
Running back 0 (0) 1 (11.1) 1 (6.7)
Linebacker 1 (16.7) 0 (0) 1 (6.7)
Defensive secondary 0 (0) 1 (11.1) 1 (6.7)

aData are reported as n (%) or mean ± SD. BMI, body mass
index; NFL, National Football League.

bInformation regarding operative vs nonoperative treatment
was not available for 1 injured player.

cInformation was available for 9 players (56.3%); 4 and 5 players
underwent surgical and nonsurgical treatment, respectively.
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In recent years, hip injuries have received considerably
less attention in the media and among the scientific com-
munity than injuries to the shoulder, the knee, or the
ankle, which are more common and can be more impactful
in NFL prospects and active players.1,9,13 A descriptive
epidemiology study by Mack et al9 analyzed all time loss
from lower extremity injuries that occurred in the NFL
during the 2015-2018 seasons. Of the 8024 lower extrem-
ity injuries sustained in the full NFL season, only 590
(7.4%) involved the hip compared with injuries to the knee
(29.3%), the ankle (22.4%), the thigh (17.2%), and the foot
(9.1%). In 2008, Feeley and colleagues6 assessed the inci-
dence and etiologic factors of intra- and extra-articular hip
injuries in the NFL. Of the 738 hip injuries reported
between 1997 and 2006, 59% were hip strains, and 33%
were classified as contusions. In fact, only 5% of all
included injuries were categorized as intra-articular (ie,
fracture, labral tear, or dislocation/subluxation). How-
ever, with the current reporting mechanisms, it is cer-
tainly possible that hip subluxations may be
underdiagnosed or misdiagnosed as “hip sprains” because
of the transient nature of the pain and symptoms.2,3,10

This might be even more relevant when considering that
players with posterior hip instability often initially pre-
sent with limited range of hip motion because of the sig-
nificant pain but have a concentrically reduced hip joint
and no concomitant injuries.10

In a case series of 8 traumatic hip subluxations in Amer-
ican football players across a 9-year study period, Moorman
et al10 analyzed the injury mechanism and intra-articular
injuries that were associated with the subluxation event.
Six of the 8 players (75%) fell on a flexed knee with the hip
adducted and flexed, which is the most frequently reported
mechanism of injury for posterior hip instability in ath-
letes.2,6,7,10 As hips with traumatic posterior dislocation
typically present with morphologic features of anterior fem-
oroacetabular impingement,11 Steppacher et al12 theorized
that with increasing flexion and internal rotation, the
prominent femoral head-neck junction (cam type) and
the prominent acetabular rim (pincer type) come into con-
tact and act as a fulcrum, thus pushing the femoral head
posteriorly. The finding in this study that nearly 40% of
all traumatic posterior hip instability events in the NFL
since 2000 occurred in a noncontact mechanism may sup-
port the hypothesis that some players may be prone to
injury because of anatomical predisposition. Because the
impingement position is sensitive to intra-articular injury,
Feeley et al6 suggest to routinely evaluate flexion, internal
rotation, and adduction in NFL athletes, especially when
considering the proposed influence of anterior femoroace-
tabular impingement on the risk of traumatic posterior hip
instability.12

In the absence of serious concomitant injuries, NFL
players who sustained a traumatic posterior hip instability
injury are initially treated nonoperatively with activity
modification and toe-touch weightbearing using crutches
for 6 weeks.2,10 In the cohort reported by Moorman
et al,10 the 6 patients in whom osteonecrosis did not develop
returned to full activity at a mean of 13 weeks after being
instructed to use crutches and toe-touch weightbear for 6

weeks. This return to full participation is sooner than the
mean 116.7 days of time loss experienced by the NFL
players who were treated nonoperatively in our study. A
previous study, analyzing hip injuries and labral tears in
the NFL from 1997 to 2006, reported that the mean return
to sport for 9 players with hip dislocation/subluxation was
126 days, with a range between 16 and 283 days.6 This
mirrors the results presented in our study, with an overall
mean return to the full participation of 136.7 days (range,
20-283 days). Considering both studies covered a time of
over 10 years, the return to sport after traumatic hip
instability has not changed despite the more frequent uti-
lization of sophisticated diagnostic tools, such as mag-
netic resonance imaging. As previously mentioned, this
might stem from delayed medical attention because of the
often subtle symptoms after a traumatic hip instability
event.2,3,10

The major strength of this study is the description of the
mechanism and onset of this rare injury in the NFL over a
course of almost 20 years utilizing the NFL’s injury data-
base, including robust data from the electronic health
record (EHR) that was implemented in 2014. The NFL EHR
employs thorough data quality efforts, including regularly
scheduled audits and queries for both completeness and
accuracy.5 Comprehensive and accurate reporting of inju-
ries is essential to make reliable conclusions about the inci-
dence, risk, burden, return to play estimates, and long-term
sequelae. Consequently, studies based on public sources of
injury data are likely to result in substantial levels of miss-
ing data and can thus reach invalid conclusions.9

We acknowledge that there are limitations to this study.
Although comprehensive and accurate data reporting is a
strength of this study, some data were unavailable because
of changes in reporting requirements of the NFL EHR over
the course of the study period. This study was limited to the
stratification of injury mechanism into contact and noncon-
tact categories—the data that are reported by team athletic
trainers based on in game observations and not centrally
provided by video reviews. Variance and misclassification
are possible. Future research could include very specific
video reviews of injury onset, allowing for more detailed
clinical assessment of the injury mechanism. Further,
imaging data and treatment/rehabilitation progress were
not included in this study. Because of the low incidence and
the relatively small sample size, the current study focused
on the epidemiologic description rather than the perfor-
mance of the statistical testing. Last, the metrics presented
here may underestimate the entire burden of posterior hip
instability in the NFL because of the players leaving the
NFL or the timing of the in-season injury. While the mean
number of days missed due to posterior hip instability was
136.7 ± 83.8 days, this metric of days missed from NFL
activities may not truly reflect the burden of this injury to
individual players in terms of pain, long-term sequelae,
subsequent surgeries, and potential reinjury.10 However,
the primary goal of this research is to describe injury inci-
dence, mechanism, and return to play, which may inform
injury prevention efforts and further research on the occur-
rence and management of these injuries.
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CONCLUSION

Although the incidence of traumatic posterior hip instabil-
ity during the study period was low, all athletes with this
injury missed time from football activities and competi-
tions. Injuries that required surgery led to more missed
time than those that did not. Ongoing research to under-
stand risk factors and circumstances surrounding the inci-
dence of this injury, in conjunction with improvements in
prevention and rehabilitation protocols, is necessary to
ensure the safety of professional American football players.

ACKNOWLEDGMENT

The authors acknowledge the thoughtful editing sugges-
tions by Dr Gary Solomon, senior advisor to the NFL
Department of Health and Safety.

REFERENCES

1. Beaulieu-Jones BR, Rossy WH, Sanchez G, et al. Epidemiology of

injuries identified at the NFL scouting combine and their impact on

performance in the National Football League: evaluation of 2203 ath-

letes from 2009 to 2015. Orthop J Sports Med. 2017;5(7):

2325967117708744.

2. Cooper DE, Warren RF, Barnes R. Traumatic subluxation of the hip

resulting in aseptic necrosis and chondrolysis in a professional foot-

ball player. Am J Sports Med. 1991;19(3):322-324.

3. Culpepper MI, Niemann KM. High school football injuries in Birming-

ham, Alabama. South Med J. 1983;76(7):873-875, 878.

4. DeLee JC. Fractures and dislocations of the hip. In: Rockwood CAJ,

Green DP, eds. Fractures in Adults. Vol 2. 2nd ed. JB Lipincott; 1984:

1211-1356.

5. Dreyer NA, Mack CD, Anderson RB, Wojtys EM, Hershman EB, Sills

A. Lessons on data collection and curation from the NFL Injury Sur-

veillance Program. Sports Health. 2019;11(5):440-445.

6. Feeley BT, Powell JW, Muller MS, Barnes RP, Warren RF, Kelly BT.

Hip injuries and labral tears in the National Football League. Am J

Sports Med. 2008;36(11):2187-2195.

7. Foulk DM, Mullis BH. Hip dislocation: evaluation and management.

J Am Acad Orthop Surg. 2010;18(4):199-209.

8. Mack C, Matava M, Zeidler K, Sills A, Solomon G. Clinical research in

the National Football League: the Player Scientific and Medical

Research Protocol. Curr Sports Med Rep. 2020;19(5):168-174.

9. Mack CD, Kent RW, Coughlin MJ, et al. Incidence of lower extremity

injury in the National Football League: 2015 to 2018. Am J Sports

Med. 2020;48(9):2287-2294.

10. Moorman CT III, Warren RF, Hershman EB, et al. Traumatic posterior

hip subluxation in American football. J Bone Joint Surg Am. 2003;

85(7):1190-1196.

11. Philippon MJ, Kuppersmith DA, Wolff AB, Briggs KK. Arthroscopic

findings following traumatic hip dislocation in 14 professional ath-

letes. Arthroscopy. 2009;25(2):169-174.

12. Steppacher SD, Albers CE, Siebenrock KA, Tannast M, Ganz R. Fem-

oroacetabular impingement predisposes to traumatic posterior hip

dislocation. Clin Orthop Relat Res. 2013;471(6):1937-1943.

13. Wang D, Weiss LJ, Abrams M, et al. Athletes with musculoskeletal

injuries identified at the NFL scouting combine and prediction of out-

comes in the NFL: a systematic review. Orthop J Sports Med. 2018;

6(12):2325967118813083.

The Orthopaedic Journal of Sports Medicine Traumatic Posterior Hip Instability in the NFL 5


	Epidemiology of Traumatic Posterior Hip Instability in the National Football League
	METHODS
	Statistical Analysis

	RESULTS
	DISCUSSION
	Conclusion
	Acknowledgment
	References



<<
  /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


