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Variables Affecting Return to Play
After Anterior Cruciate Ligament Injury
in the National Football League
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Investigation performed at William Beaumont Army Medical Center, El Paso, Texas, USA

Background: Anterior cruciate ligament (ACL) injuries are common in the National Football League (NFL). Limited literature exists
regarding return to play (RTP) and the factors affecting RTP after ACL reconstruction in NFL players.

Purpose/Hypothesis: To determine RTP rates after ACL reconstruction in NFL players and to ascertain which variables affect RTP
in these players. We hypothesized that RTP in this population will be less than in the general population and similar to the limited
studies published previously.

Study Design: Case-control study; Level of evidence, 3.

Methods: A total of 92 NFL athletes who sustained ACL injuries requiring ACL reconstruction from 2013 to 2015 were retro-
spectively studied to determine rate of RTP and the variables affecting RTP.

Results: Sixty-two percent (57/92) of NFL athletes returned to NFL game play prior to the end of the 2015-2016 postseason.
ACL injuries were noted in 10 different player positions, with 81.5% of all injuries as isolated ACL injuries (75/92) and 18.5%
with concomitant knee injuries. A significant difference in ability to RTP was found for players who sustained in-season
injuries compared with those who sustained off-season/preseason injuries (P = .02). No significant differences in RTP were
found for players who played less than 4 years in the NFL compared with those who played longer. The mean draft round of
players who returned was 3.96, with the odds ratio favoring RTP at 4.44 (P = .003) for players drafted in the first 3 rounds of
the NFL draft compared with those drafted in the fourth round or later. No significant differences were found with regard to
playing surface, laterality, concomitant injury, previous ipsilateral or contralateral ACL reconstruction, final outcome of the
game, or contact compared with noncontact injuries.

Conclusion: The RTP rates we reported after ACL reconstruction in NFL players are similar to prior studies; however, running
backs and wide receivers had lower rates of RTP than previously reported. As previously published, quarterbacks were found
to have high RTP rates. Most ACL injuries take place during the preseason or early regular season. Early selection in the NFL
draft was a strong predictor of ability to RTP.
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The unique demands placed on the knees of elite athletes
competing in the National Football League (NFL) require
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a highly competent, ligamentously stable knee. Anterior
cruciate ligament (ACL) injuries are common in sports
involving jumping, pivoting, and cutting such as American
football.2® ACL injuries are among the most common sport-
ing injuries to the knee,’® with data to suggest that as
many as 8% of all participants at the NFL. Combine have
a history of ACL injury.>* The sport of football may place
a player at risk for ACL injury at a rate up to 10 times
higher than other sports.® The ultimate goal of all players
with an ACL injury is to return to their sport at as close
to previous performance level as possible—one that is
becoming more realistic with modern treatment methods,
with some studies reporting a >90% rate of return to
preinjury sporting level in the general population.®*®
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To return to such a level, ACL reconstruction is performed
in an effort to maximize the functional capacity and
stability of the ACL,? with many authors recommending
reconstruction in young athletes desiring to continue
athletic competition.'*

Multiple factors affect the ability to perform in an elite
capacity after ACL reconstruction, including previous
physical conditioning and access to optimal rehabilitation
after surgery.'* In professional sports, other factors such as
roster and personnel needs as well as economic factors such
as salary cap restrictions or costs spent on high-priced free
agents or high draft picks likely also play a role in a player’s
return to the field. Literature regarding the modifying
factors surrounding ACL injury among NFL athletes is
relatively sparse in comparison with data among other
athletes and less competitive football players.?®%12:13
Certain variables, such as the player’s position, concomi-
tant knee injury, draft round, and games played prior to
injury, have been assessed, but many of these studies dis-
cussed limitations due to small sample size.>* The purpose
of this study was to provide a larger cohort from a different
time period and validate previously assessed variables
affecting return to play (RTP) in NFL athletes after ACL
reconstruction. We believed that the RTP rate in this spe-
cial subset of patients will be lower than that of the general
population.

METHODS

After receiving exempt status from our institutional
review board, data were gathered from player databases
on publicly accessible websites such as www.NFL.com,
www.CBSSports.com, and www.ESPN.com, as well as
post-game summaries on the same publically accessible
websites. Information regarding each player’s age, years
played in NFL, draft position, date of injury, site of injury,
field surface, mechanism of injury, concomitant injury, pre-
vious reconstructions, player position, time of injury rela-
tive to game situation, and outcome of game on date of
injury was also found on these websites. For inclusion in
this study, each athlete was required to be an active mem-
ber on an NFL roster at the time of injury, and the injury
must have occurred after the 2013 Super Bowl, between the
offseason/preseason prior to the 2013-2014 season, and the
end of the 2014-2015 NFL postseason. For the purposes of
this study, similar to previous investigations, return to play
was defined as playing at least 1 down in a regular-season
NFL football game during the 2013-2014, 2014-2015, or
2015-2016 NFL seasons after ACL reconstruction,'* and
at least 1 full NFL season had elapsed since reconstruction
for all athletes included in this study. Athletes who sus-
tained injuries or underwent ACL reconstruction after the
2014-2015 NFL season were excluded from this study
because of insufficient follow-up time regarding RTP sta-
tus. In cases in which sufficient data regarding variables
for this study were unable to be found on the 3 websites
provided, supplemental usage of NFL team websites and
publicly accessible, reputable news sources such as online
newspaper articles from individual cities and reports from

The Orthopaedic Journal of Sports Medicine

TABLE 1
Return to Play by Position®
Position RTP/Total, n RTP Rate, %
Linebacker 8/15 53.3
Offensive line 7/12 58.3
Defensive line 11/16 68.7
Cornerback 5/9 55.5
Wide receiver 13/19 68.4
Tight end 1/4 25.0
Fullback 0/1 0.0
Quarterback 4/4 100.0
Safety 4/4 100.0
Running back 4/8 50.0

“RTP, return to play.

NFL writers from ESPN, CBS Sports, NBC Sports, and
FOX Sports were used to obtain data points.

Statistical analysis was done using logistic regression
with SAS software (version 9.4; SAS Institute).

RESULTS

A total of 92 NFL players met the inclusion criteria for this
study. Seventy-four of these athletes (80.4%) sustained
ACL injuries requiring ACL reconstruction early in the
season, which was defined as the preseason through week
8 of the NFL season. Eighteen athletes (19.6%) sustained
ACL injuries late in the season, defined as week 9 through
the end of the NFL playoffs. Concomitant knee injuries
were seen in 17 players (18.5%), while the other 75 NFL
players (81.5%) were reported as having sustained isolated
ACL injuries. Two players sustained ACL injuries in both
seasons studied, 1 of whom was able to return to the field
for the 2015-2016 season while the other was not. Both
players sustained ipsilateral ACL injuries, with the second
injury occurring to their previously reconstructed ACL.

The mean age of the 92 NFL athletes was 25.96 years at
time of reconstruction, and the mean years played in the
NFL prior to reconstruction was 3.89 years. Among our 92
athletes, ACL injuries were noted in 10 different player
positions, with the greatest representation seen in wide
receivers (WRs) at 19 (20.6%), representing a 5.3% inci-
dence of injury among all NFL WRs; defensive linemen
(DLs) at 16 (17.4%), a 4.6% incidence; linebackers (LBs)
at 15 (16.3%), a 4% incidence; and offensive linemen (OLs)
at 12 (13.6%), a 2.9% incidence (Table 1).

Of the 92 NFL players, 57 (62%) were able to return to
the field during the allotted time period. All positions had a
>50% RTP rate except for fullbacks (FBs) (0/1, 0%) and
tight ends (TEs) (1/4, 25%). The greatest RTP percentage
was seen among quarterbacks (QBs) and safetys (4/4, 100%
for both), followed by DLs (11/16, 68.7%) and WRs (13/19,
68.4%), OLs (7/12, 58.3%), cornerbacks (CBs) (5/9, 55.5%),
and LBs (8/15, 53.3%) (Table 1). There was no statistically
significant difference in RTP rates whether the injury
occurred during offensive, defensive, or special teams play.
In addition, there were no significant differences in RTP
rates between early-game injuries (those occurring in the
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TABLE 2
Comparison Between RTP and non-RTP groups®

RTP Players Non-RTP Players Odds Ratio
Variable (n=57) (n =35) P Value (95% CI)
In-season injury 33 11 .02 3.00 (1.24-7.28)
Preseason or off-season injury 24 24
Injury occurring on turf, n® 9 6 .88 0.91 (0.29-2.84)
Injury occurring on grass, n® 46 28
Left knee injury, n° 26 11 .33 1.58 (0.63-3.97)
Right knee injury, n° 27 18
Injury occurring with contact, n? 17 9 .57 1.36 (0.46-4.01)
Injury occurring without contact, n® 18 13
Concomitant injury, n 11 6 .80 1.16 (0.39-3.47)
No concomitant injury, n 46 29
Previous ipsilateral ACL reconstruction, n 5 1 .29 3.27 (0.37-29.2)
No previous ipsilateral ACL reconstruction, n 52 34
Previous contralateral ACL reconstruction, n 0 2 .26 0.12 (0.01-4.92)
No previous contralateral reconstruction, n 57 33
Injury occurring early in game (quarter 1 or 2), n° 6 8 .81 0.87 (0.27-2.84)
Injury occurring late in game (quarter 3 or 4), n® 15 9
Injury occurring during special teams play, n’ ) 6 8 .09 0.36 (0.11-1.16)
Injury not occurring during special teams play, n/ 44 21
Injury occurring during offensive play, n® 30 13 .37 1.54 (0.60-3.93)
Injury occurring during defensive play, n® 21 14
Team went on to win game after injury, n” 17 9 >.99 1.00 (0.32-3.14)
Team went on to lose game after injury, n 17 9
Injury occurring early in season (off/preseason-week 8), n 43 31 .13 0.40 (0.12-1.32)
Injury occurring late in season (week 9-postseason), n 14 4
Injury occurring in early draft pick (rounds 1-3), n 30 7 .003 4.44 (1.67-11.82)
Injury occurring in late draft pick (rounds 4-undrafted), n 27 28
Years in NFL prior to injury (<4 y), n 34 19 .61 1.25 (0.563-2.91)
Years in NFL prior to injury (4+ y), n 23 16

“Boldfaced P values indicate statistical significance. ACL, anterior cruciate ligament; RTP, return to play.

Insufficient data regarding 3 injured athletes.
‘Insufficient data regarding 10 injured athletes.
9Insufficient data regarding 34 injured athletes.

“Forty-five injuries did not occur during National Football League game play.

Mnsufficient data regarding 13 injured athletes.
#Insufficient data regarding 15 injured athletes.

Mnsufficient data regarding 5 injured athletes, and 40 injuries did not occur during game play.

first half) and late-game injuries (those occurring in the
second half) or between early-season injuries (preseason
through week 8) compared with late-season injuries (week
9 and beyond). However, when the season was stratified as
preseason compared with in-season injury, players who
sustained an in-season injury were 3 times as likely to RTP
than those who sustained preseason injuries (odds ratio
[OR], 3.0 [95% CI, 1.24-7.28]; P = .02) (Table 2). The mean
number of years played in the NFL for RTP players was
3.84 years, compared with 3.97 years for non-RTP players
(P = .83). Of athletes who played less than 4 years, 64% (34/
53) were able to RTP, compared with 59% (23/39) of those
who played more than 4 years, but no statistically signifi-
cant difference was found between these groups (OR, 0.98
[95% CI, 0.84-1.15]; P = .61) (Table 2). There was a signif-
icant difference found for RTP in terms of whether the
player was an early draft pick (rounds 1-3 of the NFL draft)

compared with a late-round draft pick (rounds 4-7 or
undrafted). Of those drafted in the first 3 rounds of the NFL
draft, 81% were able to RTP, compared with 49% of players
drafted after round 3. Players who were drafted early had
4.44-times rate in RTP ability (OR, 4.44 [95% CI, 1.67-
11.82]; P = .003) (Table 2).

No significant differences in RTP rates were found
with regard to playing surface, laterality, concomitant
injury, previous ipsilateral or contralateral ACL recon-
struction, final outcome of the game, or contact and non-
contact injuries.

DISCUSSION

Similar to previous studies,®”1*% our larger cohort was

able to demonstrate a lower RTP rate among NFL
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players compared with the general population. Predict-
ing and improving the ability to return to previous activ-
ity level after ACL reconstruction can be a powerful tool,
especially in the high-demand, high-stakes environment
of professional football. Previous studies have looked at
different levels of competitive play in different sports,
including football, rugby, soccer, bicycling, skiing, run-
ning, and tennis, with a range of quoted RTP rates from
18% to 100%.1:25- 7111415 Recently, Shah et al** reported
on 49 NFL players who underwent ACL reconstruction
at a single institution and found a 63% rate in RTP abil-
ity. The results in our larger cohort, from a different
time period, are very similar, with an overall RTP rate
of 62%. When evaluating the RTP ability of WRs and
running backs, this subset demonstrated a 63% RTP
rate, while other studies have shown a much higher rate
of 75% to 79%.51* Interestingly, aside from validating
the overall RTP rate among NFL players, we found QBs
to have the highest RTP rate at 100%. This is consistent
with previous studies demonstrating a 92% to 100% rate
in QBs returning to their previous level of competition.
This may reflect the high success rate of ACL reconstruc-
tion and RTP rate of this position, as studies have found
an equal number of QBs at the NFL Combine enter the
league with and without previous ACL injury, and there
are no performance differences between those who have
native or reconstructed ACLs 31114

Our study demonstrates that injury tends to occur early
in the league year, with 80% occurring prior to week 8 of the
season, similar to the recent study by Shah et al** in which
the majority of injuries in that cohort also occurred during
the preseason or early regular season. This may be a result
of inadequate preseason conditioning versus players play-
ing harder to earn positions that are more fluid in the pre-
season or early season. While an ACL injury is essentially a
season-ending event, the early timing of the injury relative
to an individual season allows a greater likelihood of read-
iness for the upcoming season.'®!! The ability to RTP
within 1 year has been reported clinically in multiple stud-
ies as well as basic science research.®1%1%* Clinically, no
differences in graft rupture risk compared with contralat-
eral native rupture have been found at 12 months postop-
eratively; additionally, histologic studies have shown
changes in grafts over this time as they mature and begin
to resemble the native tissues.®'%'%1* We found statistical
significance in RTP ability if the injury happened during
the season compared with the preseason or off-season as
well as in those players drafted in the early rounds of the
NFL draft. Though several potential reasons for this dis-
parity exist, one explanation is that some of the injuries
that occurred during the preseason involved players who
were later released. The injury may have affected these
players’ abilities to earn a roster spot, as their recovery time
did not allow them to compete with other players at their
position. Higher drafted players also represent a larger
investment for teams, making rehabilitation for these
players more of a priority rather than looking for a replace-
ment. The mean draft round of RTP players was 3.96 com-
pared with 5.51 for non-RTP players. This compares
favorably with previously reported draft rounds of 3.4 in
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players able to return and 6.4 in players who did not.'* RTP
rates could be affected in these individuals due to financial
commitment and overall investment made to higher draft
picks by various teams rather than actual surgical out-
comes of the ACL reconstruction. Though this significant
finding was reported in previous literature, the reason for
greater RTP rates in early round draft picks is likely highly
individualized and multifactorial. Therefore, this finding
cannot be completely explained by the data alone without
other context. Similar to Shah et al,'* the mean number of
seasons played in the RTP group compared with the non-
RTP group was 3.84 and 3.97, respectively, with no statis-
tical significance.

We found no significant difference in players with con-
comitant injuries or previous ipsilateral or contralateral
reconstruction. Our rates of concomitant injury are low
compared with previous publications. This finding is likely
due to underreporting of intraoperative findings or more
complex injury patterns by the publicly accessible data we
queried. As such, we were not able to stratify the concom-
itant injury or the treatment for said injury. This lack of
significant difference in RTP rates between players with
and without concomitant injury is similar to the findings
of Shah et al,** in which 75% of their cohort had concomi-
tant injuries addressed at the time of reconstruction, with
no significant difference in RTP rate for those who had an
isolated ACL reconstruction.

Most of our injuries occurred on a grass playing field
(83%), despite nearly half (48%) of NFL stadiums using
artificial turf. This is in contrast to previous studies that
have reported an increased risk of ACL tear on artificial
surfaces. There was no significant association with RTP
ability and playing surface.®®

Our study does have inherent weaknesses that may
affect our findings. Unlike previous studies in which all
procedures were performed at a single institution with
access to specific patient and procedure information, our
data were based solely on public information available on
the Internet.'* Thus, we do not know whether concomitant
procedures were performed on these athletes. These may
include, but are not limited to, cartilage restoration, differ-
ing techniques for ACL reconstruction, and concomitant
injuries. As a result, this likely underreporting of concom-
itant injuries is conceded by the authors. Previous publica-
tions allowed a minimum of 2 full seasons to evaluate for
potential RTP, while this study considered only the subse-
quent year for those players who were injured during the
2014-2015 NFL season. Because of this limitation, our
study may underestimate the total number of athletes who
are able to RTP.'* We also did not report on longevity after
reconstruction and were limited to a 2-year time frame.
Previous studies, however, have found similar length of
careers in the NFL with and without ACL reconstruction.*
Although Shah et al'* reported differences in the number of
games and seasons played before and after injury, con-
founding is present. Injured players have already played
a portion of their careers, and thus the lesser number of
seasons and games played after surgery may be due to the
natural process of players retiring at the end of their
careers and not to inferiority of their reconstructed knees.
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One of the strengths of our study is the large size of the
cohort studied, nearly doubling the number of players
available for review compared with prior reports. With 92
players available for review compared with 49 and 31 in
previous studies dedicated to NFL athletes, we were able
to validate previous findings, specifically the overall RTP
rate among all positions, the high RTP rate for QBs, the
lack of association between concomitant injuries or proce-
dures with RTP ability, the high incidence of injury early in
the season, and the RTP ability of early draft picks.?1%11:14
Our study, besides having increased power, is also more
inclusive as all positions were evaluated and multiple sur-
geons and sports medicine teams were involved in treating
these injuries, thus avoiding selection bias.

CONCLUSION

With a 62% RTP rate in the NFL, the return to previous
activity level is not as high as seen in other sports or other
levels of competitive play.'* Our study provides a broad
look at ACL injuries in the NFL, with associated outcomes
as measured by RTP ability. The ability to return to sports
was significantly associated with higher draft status and
in-season injury. While RTP ability is likely multifactorial,
this finding can be interpreted as players who achieved
RTP both possessing more talent as well as representing
a larger investment by teams. This creates a larger incen-
tive to return to the playing field, both for the athletes
involved and the organizations they represent.

REFERENCES

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

2. Ardern CL, Webster KE, Taylor NF, Feller JA. Return to the preinjury
level of competitive sport after anterior cruciate ligament reconstruc-
tion surgery: two-thirds of patients have not returned by 12 months
after surgery. Am J Sports Med. 2011;39:538-543.

3. Brophy RH, Gill CS, Lyman S, Barnes RP, Rodeo SA, Warren RF.
Effect of anterior cruciate ligament reconstruction and meniscectomy

10.

11.

12.

13.

14.

15.

Return to Play After ACLR in NFL Athletes 5

on length of career in National Football League athletes: a case
control study. Am J Sports Med. 2009;37:2102-2107.

. Brophy RH, Lyman S, Chehab EL, Barnes RP, Rodeo SA, Warren RF.

Predictive value of prior injury on career in professional American
football is affected by player position. Am J Sports Med. 2009;37:
768-775.

. Carey JL, Huffman GR, Parekh SG, Sennett BJ. Outcomes of

anterior cruciate ligament injuries to running backs and wide
receivers in the National Football League. Am J Sports Med.
2006;34:1911-1917.

. Cascio BM, Culp L, Cosgarea AJ. Return to play after anterior cruciate

ligament reconstruction. Clin Sports Med. 2004;23:395-408.

. Daruwalla JH, Greis PE, Hancock R; ASP Collaborative Group,

Xerogeanes JW. Rates and determinants of return to play after
anterior cruciate ligament reconstruction in NCAA Division 1 college
football athletes. A study of the ACC, SEC, and Pac-12 conferences.
Orthop J Sports Med. 2014;2(8):2325967114543901.

. Dragoo JL, Braun HJ, Durham JL, Chen MR, Harris AH. Incidence and

risk factors for injuries to the anterior cruciate ligament in National
Collegiate Athletic Association football: data from the 2004-2005
through 2008-2009 National Collegiate Athletic Association Injury
Surveillance System. Am J Sports Med. 2012;40:990-995.

. Dragoo JL, Braun HJ, Harris AH. The effect of playing surface on the

incidence of ACL injuries in National Collegiate Athletic Association
American football. Knee. 2013;20:191-195.

Erickson BJ, Harris JD, Fillingham YA, et al. Anterior cruciate ligament
reconstruction practice patterns by NFL and NCAA football team
physicians. Arthroscopy. 2014;30:731-738.

Erickson BJ, Harris JD, Heninger JR, et al. Performance and return-
to-sport after ACL reconstruction in NFL quarterbacks. Orthopedics.
2014;37:€728-e734.

Gobbi A, Francisco R. Factors affecting return to sports after anterior
cruciate ligament reconstruction with patellar tendon and hamstring
graft: a prospective clinical investigation. Knee Surg Sports Traumatol
Arthrosc. 2006;14:1021-1028.

Salmon L, Russell V, Musgrove T, Pinczewski L, Refshauge K. Inci-
dence and risk factors for graft rupture and contralateral rupture after
anterior cruciate ligament reconstruction. Arthroscopy. 2005;21:
948-957.

Shah VM, Andrews JR, Fleisig GS, McMichael CS, Lemak LJ.
Return to play after anterior cruciate ligament reconstruction in
National Football League athletes. Am J Sports Med. 2010;38:
2233-2239.

Warner SJ, Smith MV, Wright RW, Matava MJ, Brophy RH. Sport-
specific outcomes after anterior cruciate ligament reconstruction.
Arthroscopy. 2011;27:1129-1134.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile 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

  /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


