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Temporal Utilization of Physical Therapy
Visits After Anterior Cruciate Ligament
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Background: Physical therapy (PT) rehabilitation is critical to successful outcomes after anterior cruciate ligament reconstruction
(ACLR). Later-stage rehabilitation, including sport-specific exercises, is increasingly recognized for restoring high-level knee
function. However, supervised PT visits have historically been concentrated during the early stages of recovery after ACLR.

Purpose/Hypothesis: To assess the number and temporal utilization of PT visits after ACLR in a national cohort. We hypothesized
that PT visits would be concentrated early in the postoperative period.

Study Design: Descriptive epidemiological study.

Methods: The Humana PearlDiver database was searched to identify patients who underwent ACLR between 2007 and 2017. Patients
with additional structures treated were excluded. The mean ± SD, median and interquartile range (IQR), and range of number of PT visits
for each patient were determined for the 52 weeks after ACLR. PT visits over time were also assessed in relation to patient age and sex.

Results: In total, 11,518 patients who underwent ACLR met the inclusion criteria; the mean age was 32.62 ± 13.70 years, and 42.7%
were female patients. Of this study cohort, 10,381 (90.4%) had documented PT postoperatively; the range of PT visits was 0 to 121. On
average,patients had 16.90 ± 10.60 PT visits (median [IQR], 16 [9-22]) after ACLR. Patients completed a meanof 52% of their PT visits in
the first 6 weeks, 75% in the first 10 weeks, and 90% in the first 16 weeks after surgery. Patients aged 10 to 19 years had the highest
number of PT visits (mean ± SD, 19.67 ± 12.09; median [IQR], 18 [12-25]), significantly greater than other age groups (P < .001).

Conclusion: PT after ACLR is concentrated in the early postoperative period. Physicians, therapists, and patients may consider
adjusting the limited access to PT to optimize patient recovery.

Clinical Relevance: As supervised PT visits may be limited, the appropriate temporal utilization of supervised PT visits must be
maximized. Strategies to ensure sessions for later neuromuscular and activity-specific rehabilitation are needed.
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It is estimated that as many as 350,000 anterior cruciate
ligament (ACL) reconstructions (ACLRs) are performed
every year in the United States.7,12,18,37,44 Successful recov-
ery after ACLR is based on several factors, including
patient age, graft ligamentization, functional level before
surgery, and participation in rehabilitation to restore knee
strength and functional control.12,25

Knee rehabilitation after ACLR can occur under
the supervision of the physical therapist,2 as a home-
rehabilitation program,14,25 or via telehealth options.10 His-
torically, post-ACL rehabilitation guidelines recommended
early, accelerated courses of rehabilitation with patients

generally cleared to return to unrestricted sports within
6 months.19,36 However, with improved understanding of
the entire biological and biomechanical recovery process
after ACLR, this critical return-to-sport timepoint has been
questioned.12 Recently, the time to return to unrestricted
sport has been proposed to take much longer, with times
ranging from 9 months16 to 2 years.5,9

Justification for this delay comes from evidence that the
biomechanical aspects of recovery, such as normalization of
knee joint mechanics, proprioception, and strength, are
critical to the biological process of graft ligamentization
during this time and are known to continue to improve for
at least the first 2 years after reconstruction.1,13,20,32,42

Delaying return to sport has been shown to reduce ACL
reinjury rates, with studies9,18 demonstrating that ACL
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reinjury rates decrease by 51% each month for up to 9
months after ACLR.

With increased attention paid to the restoration of the
biomechanical function of the surgical leg, the importance
of an appropriate postoperative rehabilitation program nec-
essarily follows. While there is currently no consensus
regarding some of the rehabilitation specifics,12 there are
evidence-based guidelines regarding the goals of each
phase as well as the measurements and assessments that
may be applied to determine progression.40

The early phase of rehabilitation aims to aid in the recov-
ery from the impairments of surgery, namely, reducing pain
and effusion while restoring range of motion and quadriceps
activation.12 The middle phase of rehabilitation focuses on
the restoration of function of the lower extremity, including
strengthening and balance exercises, with the inclusion of
sport-specific exercises when appropriate.2,12,34,40,41 Finally,
the late phase involves neuromuscular training and optimi-
zation of movement patterns and strength, with the goal of
minimizing the risk of reinjury upon return to Level I activ-
ities. Functional assessments to guide progression between
phases generally include tests of quadriceps and hamstring
strength, hop tests, and the limb symmetric
index.4,11,12,19,27,40 These later aspects of rehabilitation have
received greater attention over time and are associated with
better patient-reported outcomes.2,31,41

The issue with focusing physical therapy (PT) visits in the
early postoperative portion of ACLR rehabilitation is that
the number of PT visits is often limited by insurance com-
pany protocols.33 Thus, there is concern regarding “using up”
PT visits early in the recovery process and not having them
available to patients during the important later rehabilita-
tions phases of ACLR care.

The present study sought to determine the temporal uti-
lization of postoperative PT in the 52 weeks after ACLR. It
is hypothesized that the majority of supervised PT visits
after ACLR would be in the earlier part of the postoperative
course and not as focused on the later phases, which are of
greater recent emphasis.

METHODS

Patient Cohort

PearlDiver, the large Humana insurance claims database,
was utilized in this study. This database contains data on

*55 million patients. No specific institutional review board
approval was required for this study, as the database con-
tains only deidentified patient data. The database was que-
ried to identify patients who underwent arthroscopic ACLR
using the Current Procedural Terminology (CPT) code
29888 between 2007 and 2017. Patients who had additional
structures repaired were excluded.

PT Visits

The PT visits for each patient were then identified using
the following CPT codes: 97001, 97005, 97006, 97010,
97014, 97016, 97022, 97032, 97035, 97110, 97112, 97113,
97116, 97124, 97140, 97150, 97161, 97162, 97163, 97164,
97530, and 97750. The total number of visits associated
with these PT codes was then tallied for each week after
ACLR, for a total of 52 weeks.

The mean and median number of PT visits per patient as
well as the range of the number of PT visits for each of the
52 weeks after surgery were calculated. The total number
of PT visits as well as the temporal utilization of PT were
analyzed by age and sex.

Statistical Analysis

Individual patient records are not accessible within Pearl-
Diver to protect patient privacy. However, PearlDiver does
provide descriptive statistics, including the number of
patients, mean, median, range, and interquartile range
(IQR), for the study population under analysis. For the cur-
rent study, a calculation of the mean and standard error of
the mean of PT visits by week was accomplished using
organic PearlDiver analytical tools. The standard error of
the mean was included in this study as it represents how
close the mean number of PT visits of the large population
studied is expected to be relative to the true population
mean.

The distribution of PT visits in the overall study popula-
tion, as well as among men, women, and various age
groups, was assessed for normality using the Shapiro-
Wilk normality test. The Kruskal-Wallis test was used to
detect statistical differences between the number of PT vis-
its among all patients when stratified by age group. The
Mann-Whitney-Wilcoxon test was used to detect differ-
ences in the mean number of PT visits between female and
male patients. Statistical significance was set at P < .05.
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RESULTS

In total, 11,518 patients who underwent arthroscopic
ACLR and met inclusion criteria were identified from the
PearlDiver Humana Orthopaedic data set. The mean age
was 32.6 ± 13.7 years (mean ± SD), and 43.3% were female.

Of the study cohort, 10,381 patients (90.1%) were
documented to have participated in PT in the year after
surgery. The mean number of PT visits was 16.90 ±
10.60 visits per patient (range, 0-121 visits). The median
number of PT visits was 16, and the IQR was 9 to 22. Of
these PT visits, 52% occurred in the first 6 weeks after
surgery, 75% in the first 10 weeks, and 90% in the first
16 weeks (Figure 1). Shapiro-Wilk normality tests per-
formed on the overall study population as well as
cohorts defined as male, female, and by patient age
showed that the number of PT visits were not normally
distributed in each group. Rather, they demonstrated a
positive skew due to the influence of a small number of
patients with a high number of PT visits. As a result,
the mean, median, and IQR of PT visits are reported where
appropriate.

Female patients (n ¼ 4505) attended more PT (median
[IQR]) visits than male patients (n¼ 5,876) (17 [10-23] vs 15
[9-21]; P < .001) (Table 1).

The distribution of PT visits is shown in Figure 2 after
separating the study population into 10-year age groups.
Patients aged 10 to 19 years had a significantly higher
number of PT visits (mean, 19.67 ± 12.09 years; median,
18 years; IQR, 12-25 years) than all other age groups stud-
ied (P< .001). The number of PT visits was not significantly
different when comparing patient age groups between 20
and 79 years (P ¼ .097).

DISCUSSION

The current study found that, after arthroscopic ACLR, the
mean number of PT visits was 16.90 ± 10.60 per patient.
The median number of PT visits was 16 (IQR, 9-22 visits).
More than 50% of those visits occurred in the first 6 weeks
after surgery, 75% in the first 10 weeks, and 90% in the first
16 weeks (4 months).

There is consensus in contemporary sports medicine lit-
erature that the optimal rehabilitation protocol progresses
through phases defined by functional goals.2,8,11,16,18,40,41

The above-noted findings indicate that patients are receiv-
ing the majority of their PT in the early postoperative
period after ACLR, when the primary goals of rehabilita-
tion include increasing range of motion, decreasing knee
effusion, and quadriceps activation exercises.2,17,30,39

Based on typical rehabilitation guidelines, and data from
previous studies2,12,41 detailing rehabilitation after ACLR,
this distribution of PT visits suggests that later-stage ther-
apy goals (sports-specific training) may not be sufficiently
addressed.

Historically, the most common return to sport timeline
has been 6 months9,19; however, recent literature18,21,40 has
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Figure 1. The mean number of physical therapy visits each week
in the 52 weeks after arthroscopic anterior cruciate ligament
(ACL) reconstruction (N ¼ 10,411). Bars represent the mean
number of visits per patient, and error bars represent SEM.

TABLE 1
Difference in Physical Therapy Visits Between Female and

Male Patientsa

Median (IQR) Mean ± SD P (t test)

Physical therapy visits <.001
Male patients (n¼ 5876) 15.0 (9.0-21.0) 15.9 ± 10.1
Female patients
(n ¼ 4505)

17.0 (10.0-23.0) 17.9 ± 11.1

aIQR, interquartile range.
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Figure 2. Mean number of physical therapy (PT) visits in the
52 weeks after arthroscopic anterior cruciate ligament recon-
struction. Patients aged 10 to 19 years had significantly more
PT visits than other studied age groups (P < .001). The num-
ber of PT visits did not vary significantly among patients aged
20 to 79 years (P ¼ .097). Error bars represent SEM.

The Orthopaedic Journal of Sports Medicine Physical Therapy After ACLR 3



suggested that the majority of patients do not “pass” func-
tional testing at 6 months, and thus, timelines of greater
than 6 months will decrease reinjury rates. Herbst et al21

compared age-matched controls with patients who under-
went ACLR with a functional testing protocol and found
that the majority of patients who underwent ACLR have
measurable functional deficits 8 months after surgery.
These results are consistent with studies demonstrating
benefits to patient-reported outcomes when rehabilitation
extends from 6 to 12 months3; and that ACL reinjury rates
decreased until 9 months after ACLR.17,18 The results of
the current study suggest that patients receive only 10%
of their total PT (*1-2 visits) between 4 and 12 months
after surgery. Therefore, patients may not have access to
PT late in the rehabilitation timeline when return-to-sport
clearance is expected.

The factors contributing to reinjury after ACLR, a devas-
tating complicationin this population, are complex and mul-
tifactorial.4,17,23,34,35,38,40,43 Effective PT aims to reduce
reinjury by addressing modifiable factors, such as neuro-
muscular control of the lower extremity. There is evidence
that faulty movement patterns developed during recovery
from ACLR may lead to increased rates of reinjury to both
the surgical knee and the contralateral ACL.23,29,38 These
undesirable biomechanical changes can be corrected in PT,
suggesting the value a physical therapist can have during
the later phases of rehabilitation.22

Ideally, all patients would have as many supervised PT
sessions as they need to completely recover all motion,
strength, and return to prior level of function after an
ACLR. However, as a result of multiple factors, patients
are often limited in their access to PT. Therefore, the tem-
poral use of PT sessions should be optimized when possible.

A review of recent literature6,14,15,24,25 on rehabilitation
after ACLR demonstrates that home-based rehabilitation
can be effective for motivated patients in achieving rehabil-
itation goals for range of motion and strength. In addition,
telerehabilitation and similar digital health interventions
have shown patient acceptance and promising results for
ACL rehabilitation.10 These methods have been success-
fully used after total knee arthroplasty and treatment of
acute hip fracture.10,26,28 By taking advantage of other
rehabilitation methods, patients may be able to preserve
access to supervised PT until they are performing complex,
high-intensity neuromuscular retraining that can be
observed and optimized by physical therapists.

There are some limitations associated with this study,
including those inherent with the PearlDiver database and
the retrospective nature of this study. When using Pearl-
Diver, the ability to extract data for analysis is limited to
the queries designed by the research team and the original
patient data that were entered into the medical record.
Moreover, in order to protect patient privacy, granular data
from individual patient records cannot be accessed, which
can limit the types of statistical analyses performed. In
addition, the method of reconstruction and particular tech-
nique used by each surgeon is not specified with CPT codes
and therefore was not used to further stratify or analyze
our study population. Furthermore, the data came from a
single insurance provider, Humana, so selection bias may

exist, and the study population may not accurately repre-
sent the US population. However, the database contains
records on nearly 55 million individuals, and it is thought
to represent a broad spectrum of patients. Finally, we do
not know whether patients had additional sources for PT,
such as team trainers, and we cannot state the specific
reason for discharge because we cannot ascertain the actual
milestones met by patients at the completion of formal PT.

CONCLUSION

The current study describes the temporal utilization of PT
after ACLR with a goal of helping orthopaedic surgeons,
physical therapists, and patients maximize recovery after
surgery. The current study determined that the majority of
the PT visits occur in the first 6 weeks after ACLR. Armed
with this information, those involved in these treatment
pathways may reconsider the temporal use of formal PT
and potentially employ nontraditional therapy methods to
ensure access to the expertise of a physical therapist during
the critical later stages of rehabilitation.

REFERENCES

1. Abrams GD, Harris JD, Gupta AK, et al. Functional performance test-

ing after anterior cruciate ligament reconstruction: a systematic

review. Orthop J Sports Med. 2014;2(1):2325967113518305.

2. Adams D, Logerstedt DS, Hunter-Giordano A, Axe MJ, Snyder-Mack-

ler L. Current concepts for anterior cruciate ligament reconstruction: a

criterion-based rehabilitation progression. J Orthop Sports Phys Ther.

2012;42(7):601-614.

3. 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(3):538-543.

4. Barber-Westin SD, Noyes FR. Factors used to determine return to

unrestricted sports activities after anterior cruciate ligament recon-

struction. Arthroscopy. 2011;27(12):1697-1705.

5. Barber-Westin SD, Noyes FR. Objective criteria for return to athletics

after anterior cruciate ligament reconstruction and subsequent rein-

jury rates: a systematic review. Phys Sportsmed. 2011;39(3):100-110.

6. Beard DJ, Dodd CA. Home or supervised rehabilitation following ante-

rior cruciate ligament reconstruction: a randomized controlled trial.

J Orthop Sports Phys Ther. 1998;27(2):134-143.

7. Davies GJ, McCarty E, Provencher M, Manske RC. ACL return to

sport guidelines and criteria. Curr Rev Musculoskelet Med. 2017;

10(3):307-314.

8. Della Villa F, Andriolo L, Ricci M, et al. Compliance in post-operative

rehabilitation is a key factor for return to sport after revision anterior

cruciate ligament reconstruction. Knee Surg Sports Traumatol

Arthrosc. 2020;28(2):463-469.

9. Dingenen B, Gokeler A. Optimization of the return-to-sport paradigm

after anterior cruciate ligament reconstruction: a critical step back to

move forward. Sports Med. 2017;47(8):1487-1500.

10. Dunphy E, Hamilton FL, Spasic I, Button K. Acceptability of a digital

health intervention alongside physiotherapy to support patients fol-

lowing anterior cruciate ligament reconstruction. BMC Musculoskelet

Disord. 2017;18(1):471.

11. Engelen-van Melick N, van Cingel RE, Tijssen MP, Nijhuis-van der

Sanden MW. Assessment of functional performance after anterior

cruciate ligament reconstruction: a systematic review of measure-

ment procedures. Knee Surg Sports Traumatol Arthrosc. 2013;21(4):

869-879.

4 Burroughs et al The Orthopaedic Journal of Sports Medicine



12. Flagg KY, Karavatas SG, Thompson S Jr, Bennett C. Current criteria

for return to play after anterior cruciate ligament reconstruction: an

evidence-based literature review. Ann Transl Med. 2019;7(suppl 7):

S252.

13. Gokeler A, Benjaminse A, Hewett TE, et al. Feedback techniques to

target functional deficits following anterior cruciate ligament recon-

struction: implications for motor control and reduction of second

injury risk. Sports Med. 2013;43(11):1065-1074.

14. Grant JA, Mohtadi NG. Two- to 4-year follow-up to a comparison of

home versus physical therapy-supervised rehabilitation programs

after anterior cruciate ligament reconstruction. Am J Sports Med.

2010;38(7):1389-1394.

15. Grant JA, Mohtadi NG, Maitland ME, Zernicke RF. Comparison of

home versus physical therapy-supervised rehabilitation programs

after anterior cruciate ligament reconstruction: a randomized clinical

trial. Am J Sports Med. 2005;33(9):1288-1297.

16. Greenberg EM, Greenberg ET, Albaugh J, Storey E, Ganley TJ. Ante-

rior cruciate ligament reconstruction rehabilitation clinical practice

patterns: a survey of the PRiSM Society. Orthop J Sports Med.

2019;7(4):2325967119839041.

17. Grindem H, Granan LP, Risberg MA, et al. How does a combined

preoperative and postoperative rehabilitation programme influence

the outcome of ACL reconstruction 2 years after surgery? A compar-

ison between patients in the Delaware-Oslo ACL cohort and the Nor-

wegian National Knee Ligament Registry. Br J Sports Med. 2015;

49(6):385-389.

18. Grindem H, Snyder-Mackler L, Moksnes H, Engebretsen L, Risberg

MA. Simple decision rules can reduce reinjury risk by 84% after ACL

reconstruction: the Delaware-Oslo ACL cohort study. Br J Sports

Med. 2016;50(13):804-808.

19. Harris JD, Abrams GD, Bach BR, et al. Return to sport after ACL

reconstruction. Orthopedics. 2014;37(2):e103-e108.

20. Hart HF, Culvenor AG, Collins NJ, et al. Knee kinematics and joint

moments during gait following anterior cruciate ligament reconstruc-

tion: a systematic review and meta-analysis. Br J Sports Med. 2016;

50(10):597-612.

21. Herbst E, Hoser C, Hildebrandt C, et al. Functional assessments for

decision-making regarding return to sports following ACL reconstruc-

tion. Part II: clinical application of a new test battery. Knee Surg

Sports Traumatol Arthrosc. 2015;23(5):1283-1291.

22. Hewett TE, Lindenfeld TN, Riccobene JV, Noyes FR. The effect of

neuromuscular training on the incidence of knee injury in female ath-

letes. A prospective study. Am J Sports Med. 1999;27(6):699-706.

23. Hewett TE, Myer GD, Ford KR, et al. Biomechanical measures of

neuromuscular control and valgus loading of the knee predict anterior

cruciate ligament injury risk in female athletes: a prospective study.

Am J Sports Med. 2005;33(4):492-501.

24. Hohmann E, Tetsworth K, Bryant A. Physiotherapy-guided versus

home-based, unsupervised rehabilitation in isolated anterior cruciate

injuries following surgical reconstruction. Knee Surg Sports Traumatol

Arthrosc. 2011;19(7):1158-1167.

25. Kruse LM, Gray B, Wright RW. Rehabilitation after anterior cruciate

ligament reconstruction: a systematic review. J Bone Joint Surg Am.

2012;94(19):1737-1748.

26. Moffet H, Tousignant M, Nadeau S, et al. In-home telerehabilitation

compared with face-to-face rehabilitation after total knee arthro-

plasty: a noninferiority randomized controlled trial. J Bone Joint Surg

Am. 2015;97(14):1129-1141.

27. Narducci E, Waltz A, Gorski K, Leppla L, Donaldson M. The clinical

utility of functional performance tests within one-year post-ACL

reconstruction: a systematic review. Int J Sports Phys Ther. 2011;

6(4):333-342.

28. Ortiz-Pina M, Salas-Farina Z, Mora-Traverso M, et al. A home-based

tele-rehabilitation protocol for patients with hip fracture called @cti-

vehip. Res Nurs Health. 2019;42(1):29-38.

29. Paterno MV, Schmitt LC, Ford KR, et al. Biomechanical measures

during landing and postural stability predict second anterior cruciate

ligament injury after anterior cruciate ligament reconstruction and

return to sport. Am J Sports Med. 2010;38(10):1968-1978.

30. Peebles LA, O’Brien LT, Dekker TJ, et al. The Warrior Athlete Part 2—

return to duty in the US Military: advancing ACL rehabilitation in the

tactical athlete. Sports Med Arthrosc Rev. 2019;27(3):e12-e24.

31. Risberg MA, Holm I, Myklebust G, Engebretsen L. Neuromuscular

training versus strength training during first 6 months after anterior

cruciate ligament reconstruction: a randomized clinical trial. Phys

Ther. 2007;87(6):737-750.

32. Roewer BD, Di Stasi SL, Snyder-Mackler L. Quadriceps strength and

weight acceptance strategies continue to improve two years after

anterior cruciate ligament reconstruction. J Biomech. 2011;44(10):

1948-1953.

33. Rogers MJ, Penvose I, Curry EJ, DeGiacomo A, Li X. Medicaid health

insurance status limits patient accessibility to rehabilitation services

following ACL reconstruction surgery. Orthop J Sports Med. 2018;

6(4):2325967118763353.

34. Rosso F, Bonasia DE, Cottino U, et al. Factors affecting subjective

and objective outcomes and return to play in anterior cruciate liga-

ment reconstruction: a retrospective cohort study. Joints. 2018;6(1):

23-32.

35. 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(8):

948-957.

36. Shelbourne KD, Nitz P. Accelerated rehabilitation after anterior cruci-

ate ligament reconstruction. J Orthop Sports Phys Ther. 1992;15(6):

256-264.

37. Sugimoto D, LeBlanc JC, Wooley SE, Micheli LJ, Kramer DE. The

effectiveness of a functional knee brace on joint-position sense in

anterior cruciate ligament-reconstructed individuals. J Sport Rehabil.

2016;25(2):190-194.

38. Sward P, Kostogiannis I, Roos H. Risk factors for a contralateral ante-

rior cruciate ligament injury. Knee Surg Sports Traumatol Arthrosc.

2010;18(3):277-291.

39. van Grinsven S, van Cingel RE, Holla CJ, van Loon CJ. Evidence-

based rehabilitation following anterior cruciate ligament recon-

struction. Knee Surg Sports Traumatol Arthrosc. 2010;18(8):

1128-1144.

40. van Melick N, van Cingel RE, Brooijmans F, et al. Evidence-based

clinical practice update: practice guidelines for anterior cruciate liga-

ment rehabilitation based on a systematic review and multidisciplin-

ary consensus. Br J Sports Med. 2016;50(24):1506-1515.

41. Villa FD, Ricci M, Perdisa F, et al. Anterior cruciate ligament recon-

struction and rehabilitation: predictors of functional outcome. Joints.

2015;3(4):179-185.

42. Webster KE, Feller JA, Wittwer JE. Longitudinal changes in knee joint

biomechanics during level walking following anterior cruciate liga-

ment reconstruction surgery. Gait Posture. 2012;36(2):167-171.

43. Webster KE, McPherson AL, Hewett TE, Feller JA. Factors associated

with a return to preinjury level of sport performance after anterior

cruciate ligament reconstruction surgery. Am J Sports Med. 2019;

47(11):2557-2562.

44. Zhang JY, Cohen JR, Yeranosian MG, et al. Rehabilitation charges

associated with anterior cruciate ligament reconstruction. Sports

Health. 2015;7(6):538-541.

The Orthopaedic Journal of Sports Medicine Physical Therapy After ACLR 5



<<
  /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


