IJSPT

CLINICAL SUGGESTION

CRITERIA-BASED RETURN TO SPRINTING
PROGRESSION FOLLOWING LOWER
EXTREMITY INJURY
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ABSTRACT
In the terminal phases of athletic rehabilitation, transitioning back to sport is a critical aspect to prepare an
athlete for return to full participation. Numerous interval sport programs have been published in the literature and return to sports guidelines and criteria-based progressions for returning to sport have been published, but no such protocol exists for returning to the task of sprinting. Any field or court athlete must be
able to sprint as part of his/her sport demands. Because of the absence of a specific progression, sports
rehabilitation professionals lack knowledge about objective criteria to progress to sprinting as well as a
progressive program to do so. Given that sports rehabilitation professionals have limited visits to complete
rehabilitation or their athletes have limited financial resources to do so, it is imperative that a structured,
criteria-based progression be available. The purpose of this clinical suggestion is to provide a criteria-based
return to sprinting progression.
Level of Evidence: 5
Keywords: Criteria-based progression, Interval sports program, return to sport, sprinting

1

Lawrence Memorial Hospital/OrthoKansas, Lawrence, KS,
USA
2
Wayne State University, Detroit, MI, USA
The authors have no conﬂicts of interest to disclose.

CORRESPONDING AUTHOR
Daniel Lorenz, DPT, PT, ATC, LAT, CSCS,
Director of Sports Medicine, Lawrence
Memorial Hospital/OrthoKansas
1112 W. 6th St. Suite 124
Lawrence, KS 66044
E-mail: danielslorenz@gmail.com
815-370-5337

The International Journal of Sports Physical Therapy | Volume 15, Number 2 | April 2020 | Page 326
DOI: 10.26603/ijspt20200326

THE PROBLEM
Return to running and eventually sprinting is an
objective in the terminal phases of rehabilitation after
every lower extremity injury, especially for field and
court sport athletes. Athletes in anaerobic field and
court sports that require interval sprinting should
reach top speed in a controlled, predictable environment prior to engaging in competition. Given that
prior research has shown that up to 19% of athletes
do not return to sport for fear of re-injury after ACL
reconstruction,1 fostering limb confidence by successfully reaching maximum sprint speed may help facilitate improvements in the ability to return to sport.
Criteria-based progressions have been published previously to progress athletes through a rehabilitation
program,2-9 but there remains little agreement and
consistency in the literature about when the appropriate time is to begin jogging,7 and when an athlete
does begin, what specific distances or work:rest ratios
should be completed. There are several papers that
have highlighted work: rest ratios in a number of
sports,10-15 and technological advances have allowed
the rehabilitation professional to use Global Positioning Systems (GPS) to determine distances athletes
run during completion.9,15 Furthermore, numerous
interval sport programs have been published in the
literature,16-19 but no such protocol exists for returning to actual sprinting. There is little guidance for the
rehabilitation professional to utilize when returning
an athlete back to high speed running (sprinting).
Given that many sports rehabilitation professionals have athletes with reduced or minimal visits in
the terminal phases of rehabilitation and that, to the
author’s knowledge, no return to sprinting progression has been published to date, a structured program
for both the rehabilitation professional and the athlete is necessary. The purpose of this clinical suggestion is to provide a criteria-based return to sprinting
progression. In circumstances where an athlete will
be performing more self-guided workouts due to lack
of financial resources, insurance limitations, or any
inability to continue supervised rehabilitation, the
program will help minimize the guesswork that often
transpires in the terminal phases of rehabilitation.
THE SOLUTION
The first step in considering readiness to begin
the return to sprinting progression is to ensure a

screening of other potential lower extremity impairments has been performed and any limitations or
deficits have been addressed. Secondly, physician
clearance should be obtained. Prior to initiation of
the return to sprint progression, the author suggests
athletes complete a four-week return to jogging program. For many patients, it might be reasonable to
expect readiness to return to running around the
8th–16th postoperative weeks,7 provided they have
physician clearance, meet testing criteria, and have
no effusion or pain. While a number of these return
to running progressions are available online, there
have been some published in the literature.20,21
Essentially, all of these programs involve walk: jog
intervals that progressively reduce time walking
and increase time jogging, most of them up to about
thirty minutes of jogging. The authors are not aware
of any research comparing these programs to determine the ideal time frame with associated walk:jog
ratios. The purpose completing a walk:jog interval
program is to build an aerobic base to prepare for
more intense runs in the return to sprinting program.
A previous review has proposed guidelines to begin
return to running and it is suggested the clinician
consider strength and performance-based criteria
including hamstring and quadriceps limb symmetry
index (LSI) and quadriceps LSI>70% evaluated by
isometric assessments and hop test LSI>70%. The
addition of a single-leg squat or step-up assessment
performed without increase in knee valgus may also
be considered. Return to running decision-making
should be individualized for each athlete/patient.7
It is advised to perform a general warm-up to increase
blood flow, which can consist of a light jog, cycling,
elliptical, or calisthenics for 5-10 minutes or until
the athlete breaks a sweat. Following the general
warm-up, a more specific/dynamic warm-up should
take place consisting of activities including but not
limited to walking lunges, “toy soldiers”, skipping,
bounding, high knees, “butt kickers”, ankling, and
other similar activities to potentiate more explosive
activities. The return to sprinting program should be
performed on alternating days. Progression/regression should be based on soreness and effusion,8 as
well as the athlete’s ability to complete all runs in
the specified work:ratio. If the athlete is unable to
complete the specified runs due to fatigue, the step
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should be repeated without progression until they are
able to do so. If an athlete completes the prescribed
runs in the specified work:rest ratio but they have
yet to achieve criteria to advance stages, the authors
suggest repeating the runs at the same intensity, but
shorter work:rest ratio. For example, if the athlete
has completed all Stage 2 runs but has yet to achieve
strength and hop testing criteria to advance to Stage
3, start back over at Step 1 and do the same runs in a
1:4 or 1:3 work:rest ratio. The rationale for this is that
the athlete will have a greater overall fitness as the
same volume was achieved but in less time.
There are a few potential limitations of this program
that are worth noting. Tolerance of running volume
will likely be athlete-specific. The program outlined
may have too much volume and can be adjusted
accordingly. For example, the volume may be
adjusted down for an offensive tackle in American
football, but may be increased for a soccer athlete.
Similarly, distance of runs can be decreased based
on sport and position. An American football wide
receiver or defensive back may have run distances
that cover >30 yards, while a defensive lineman may
have more runs that cover <30 yards. The sports
rehabilitation professional should ensure that the
volumes are systematic and progressive and allow
the athlete to match work:rest ratios prescribed. The
objective is to build tolerance to sprinting and to
achieve top speeds with specific rest times to replicate sport demands. Secondly, the program does
not involve any change of direction, nor any perceptual or decision-making tasks. Most anaerobic sports
require cutting/change of direction at top speeds
and in unpredictable environments. Clearly, these
activities will need to be incorporated into a comprehensive rehabilitation/return to sport program.
The return to sprinting program be completed at full
speed before an athlete attempts achieves full speed
in change of direction tasks as sprinting is a single
plane activity and change of direction involves multiple planes. That being said, change of direction tasks
at lower speeds can be completed concurrently with
the return to sprinting progression. To build in more
change of direction movement, the rehabilitation
professional might consider performing the drills
over the provided distances in the program, but put
in cones for cutting tasks. During these later stages,

athletes will likely be returning to participation with
team activities or individual drills. This program can
be done after sport-specific drills are complete with
team activities. Any explosive or power-based activities take priority over completion of this program,
except for the final stage which is approaching or at
maximum effort.
Return to Sprint Progression: Stage 1
(Appendix A)
Criteria to begin: Completion of a four week walk:jog
program for 30 minutes, strength testing of quadriceps and hamstrings at least 70% of the uninvolved
side, hop testing at least 70% of the uninvolved, no
pain, no effusion.
Objectives: Build work capacity for higher intensity
runs, build overall fitness
Athlete cue: “Run about 50% of your maximum effort”
In Stage 1, the athlete begins building intensity during the runs. Rather than long-slow distance as in
the return to jogging programs, the athlete is asked
to keep a 1:3 work:rest ratio. The program says
“untimed” in steps 1 and 2 to leave the athlete and
rehabilitation professional the ability to adjust the
program should the individual fitness levels not tolerate the demands of the work:rest ratio. Note that
both volume of runs and overall distance increases
as Stage 1 progresses to build anaerobic endurance
due to specific work:rest ratios, rather than untimed
runs. Distances are moderate to high. It is advised
that the athlete achieve the runs with the work:rest
ratio suggested to ensure appropriate fitness base for
later phases. While the amount of runs may seem
high, even at the peak distance, the athlete has not
even run ¾ of a mile.
Return to Sprinting Progression: Stage 2
Criteria to begin: Completion of Stage 1, all strength
and functional testing 80-85% or better, full passive
flexion restored.
Objectives: Continue building sport-specific work:rest
ratios, build repeated sprint ability.
Athlete cues: “Don’t reach top gear, but go harder
than you did in Stage 1,” or “Run about 75% of your
maximum effort”
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Because intensity is increasing, rest periods will
increase. The athlete should focus at this time on
running technique. Full passive flexion of the knee
is critical to allow the leg to complete the recovery cycle and to promote proper sprint mechanics.
The rehabilitation professional can test this with
the prone knee bending test.22 While the athlete is
prone, the rehabilitation professional places one
hand on the posterior pelvis and the other on the
ankle. The knee is passively flexed to end range or
when the athlete reports pain or discomfort. Symmetry in range of motion and soft tissue compliance
should be symmetrical. While the rehabilitation
professional can measure this with a goniometer,
assessment of this involves more “feel” comparing side-to-side passive mobility. The effort for the
rehabilitation professional to reach full passive flexion should feel the same as well as the resistance
from the athlete’s knee and/or soft tissues. Volume
and distance decreases significantly compared to
Stage 1. Distances are more moderate and distances
>60 yards will be emphasized less. Total yardage
decreases as this stage progresses because intensity
should be increasing and rest periods should be followed. Fatigue will likely become more a factor as
intensity increases, so total distance is decreased.
This phase also involves building repeated sprint
ability (RSA). RSA describes the ability of an athlete to recover and maintain maximal effort during
subsequent sprints, an attribute considered important to team sports. It is often trained and measured
via high-intensity sprints, interspersed with brief
recovery bouts (≤30 seconds). Most strength and
conditioning coaches agree that for validity and correspondence to the actual sport, the RSA training
session or testing protocol should resemble the work
to rest ratio of the sport in question. Because of this,
it is important that the athlete achieve prescribed
repetitions with prescribed rest periods.23
Return to Sprinting Progression: Stage 3
Criteria to Begin: Completion of Stage 2, all strength
and functional testing 90% or better. No effusion or
pain.
Objective: Achieve maximum effort, normal mechanics, improve limb confidence, prepare for sport-specific work: rest ratio

Athlete cue: “You should be very close to or at maximum effort” or “Run at 90-100% of your maximum
effort”
In this phase, maximum effort as well as maximum
recovery should be practiced. While there are more
runs than in Stage 2, the distance of each run is
markedly less, most of which are <30 yards. These
distances can of course be adjusted based on the
athlete’s position or specific work:rest ratio in their
sport. In Steps 1 and 2 of this stage, the rehabilitation professional might allow full subjective recovery between sprints if the athlete’s conditioning
level cannot tolerate the work:rest ratios prescribed.
If the athlete is not able to maintain the prescribed
work:rest ratio in the final two steps, the program
should stop for that workout as there clearly is a
decline in maximum sprint performance and the
quality of the session will be sacrificed. Instead,
the rehabilitation professional can encourage a
“finish” attitude by completing the remaining runs
at a lower intensity, perform lower intensity runs
from previous steps, or perform more sport-specific
drills/activities. The athlete should be reminded
that in this phase, they have to “train fast to be fast.”
Once there is a decline, further attempts at running
at maximum effort in this session will likely not be
beneficial. Much like Stage 2 the volume of runs is
relatively the same, but the total distance decreases
as the stage progresses due to likely increase in
sprinting intensity.
DISCUSSION
A specific progression for the rehabilitation professional in the terminal phases of rehabilitation
to return an athlete to maximum effort sprinting
has not been previously published, to the author’s
knowledge. A progressive, structured program with
specific distances as well as appropriate work:rest
ratios helps take what is often guesswork out of the
late stage rehabilitation programming. What is more,
many rehabilitation professionals are forced to provide programming for self-guided sessions due to
financial or insurance visit limitations. Therefore, a
return to sprinting program is something the rehabilitation professional can provide to their athletes
should more independent, unsupervised workouts
be necessary.
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The rehabilitation continuum is a combination of
science and art. There is so much variability and
individualization of rehabilitation programs based
on a number of factors including but not limited to
injury history, sport, level of sport, residual impairments, and response to training. Providing a specific,
criteria-based progression to return to sprinting is
necessary to provide the rehabilitation professional
and the athlete the ability to follow a structured program in order to help ensure safe return to sport.
Given that recent literature has proposed lengthening the return to release to full sports participation
after anterior cruciate ligament reconstruction specifically,9,24-33 the program suggested here will assist
the sports rehabilitation professional in providing a
structured, criteria-based progression. Furthermore,
it should help the athlete progress back to activity
while at the same time “buy time” to extend and
enhance recovery.
REFERENCES
1. Ardern CL, Webster KE, Taylor NF, Feller JA. Return
to sport following anterior cruciate ligament
reconstruction surgery: a systematic review and
meta-analysis of the state of play. Br J Sports Med.
2011; 45: 596-606.
2. Bizzini M, Hancock D, Impellizzeri F. Suggestions
from the ﬁeld for return to sports participation
following anterior cruciate ligament reconstruction:
soccer. J Orthop Sports Phys Ther. 2012; 42(4): 304-12.
3. Waters E. Suggestions from the ﬁeld for return to
sports participation following anterior cruciate
ligament reconstruction: basketball. J Orthop Sports
Phys Ther. 2012; 42(4): 326-36.
4. Verstegen M, Falsone S, Orr R, Smith S. Suggestions
from the ﬁeld for return to sports participation
following anterior cruciate ligament reconstruction:
American football. J Orthop Sports Phys Ther. 2012;
42(4): 337-44.
5. Kokmeyer D, Wahoff M, Mymern M. Suggestions
from the ﬁeld for return to sports participation
following anterior cruciate ligament reconstruction:
alpine skiing. J Orthop Sports Phys Ther. 2012; 42(4):
313-25.
6. Wahoff M, Dischiavi S, Hodge J, Pharez JD.
Rehabilitation after labral repair and
femoroacetabular decompression: criteria-based
rehabilitation progression through the return to sport
phase. Int J Sports Phys Ther. 2014; 9(6): 813-26.
7. Rambaud AJM, Ardern CL, Thoreux P, et al. Criteria
for return to running after anterior cruciate ligament

reconstruction: a scoping review. Br J Sports Med.
2018; 52(22): 1437-1444.
8. Adams D, Logerstedt DS, Hunter-Giordano A, Axe
MJ, Snyder-Mackler L. Current concepts for anterior
cruciate ligament reconstruction: a criterion-based
rehabilitation progression. J Orthop Sports Phys Ther.
2012; 42(7): 601-614.
9. Grindem H, Snyder-Mackler L, Moksnes H, et al.
Simple decision rules can reduce injury risk by
84% after ACL reconstruction: the Delaware-Oslo
ACL cohort study. Br. J Sports Med. 2016; 50:
800-808.
10. Reilly, T., & Secher, N. Physiology of Sports: An
Overview. In Reilly T, Secher N, Snell P, Williams
Williams C, Eds. Physiology of Sports. London: E. &
F.N. Spon; 1990: 465-485.
11. Bracko MR. On-ice performance characteristics of
elite and non-elite women’s ice hockey players.
J Strength Cond Res. 2001; 15(1): 42-7.
12. Noonan BC. Intragame blood-lactate values during
ice hockey and their relationships to commonly used
hockey testing protocol. J Strength Cond Res. 2010;
24(9): 2290-5.
13. Iosia MF, Bishop PA. Analysis of exercise-to-rest
ratios during Division IA televised football
competition. J Strength Cond Res. 2008; 22(2): 332-40.
14. Rhea MR, Hunter RL, Hunter TJ. Competition
modeling of American football: observational data
and implications for high school, collegiate, and
professional player conditioning. J Strength Cond Res.
2006; 20(1): 58-61.
15. Bradley PS, Sheldon W, Wooster B, et al. Highintensity running in English FA Premier League
soccer matches. J Sports Sci. 2009; 27(2): 159-68.
16. Myers NL, Sciascia AD, Kibler WB, Uhl TL. Volumebased interval training program for elite tennis
players. Sports Health. 2016; 8(6): 536-540.
17. Reinold MM, Wilk KE, Reed J, et al. Interval sport
programs: guidelines for baseball, tennis, golf.
J Orthop Sports Phys Ther. 2002; 32(6): 293-298.
18. Hurd W, Hunter-Giordano A, Axe M, Snyder-Mackler
L. Data-based interval hitting program for female
college volleyball players. Sports Health. 2009; 1(6):
522-530.
19. Spiegelman T, Sciascia A, Uhl T. Return to swimming
protocol for competitive swimmers: a post-operative
case study and fundamentals. Int J Sports Phys Ther.
2014; 9(5): 712-725.
20. Liem BC, Truswell HJ, Harrast MA. Rehabilitation
and return to running after lower limb stress
fractures. Curr Sports Med Reports. 2013; 12(3):
200-207.

The International Journal of Sports Physical Therapy | Volume 15, Number 2 | April 2020 | Page 330

21. Kraeutler MJ, Anderson J, Chahla J, et al. Return to
running after arthroscopic hip surgery: literature
review and proposal of physical therapy protocol.
J Hip Preserv Surg. 2017; 4(2): 121-130.
22. Sanchis-Alfonso V. Anterior Knee Pain and Patellar
Instability. Springer Science and Business Media;
2011: 109-111.
23. Turner AN, Stewart PF. Repeat sprint ability. Strength
Cond J. 2013; 35(1): 37-41.
24. Nagelli CV, Hewett TE. Should return to sport be
delayed until 2 years after anterior cruciate ligament
reconstruction? Biological and functional
considerations. Sports Med. 2017; 47(2): 221-232.
25. Welling W, Benjaminse A, Seil R, et al. Low rates of
patients meeting return to sport criteria 9 months
after anterior cruciate ligament reconstruction: a
prospective, longitudinal study. Knee Surg Sports
Traumatol Arthrosc. 2018(26(12): 3636-3644.
26. Angelozzi M, Madama M, Corsica C, et al. Rate of
force development as an adjunctive outcome
measure for return-to-sport decisions after anterior
cruciate ligament reconstruction. J Orthop Sports
Phys Ther. 2012; 42(9): 772-780.
27. Toole AR, Ithurburn MP, Rauh MJ et al. Young
athletes cleared for sports participation after anterior
cruciate ligament reconstruction: how many actually
meet recommended return-to-sport criterion cutoffs? J Orthop Sports Phys Ther. 2017; 47(11): 825-833.
28. Curran MT, Lepley LK, Palmieri-Smith RM.
Continued improvements in quadriceps strength and
biomechanical symmetry of the knee after
postoperative anterior cruciate ligament
reconstruction rehabilitation: is it time to reconsider
the 6-month return to activity criteria? J Ath Train.
2018; 53(6): 535-544.

29. Filbay SR, Grindem H. Evidence-based
recommendations for the management of anterior
cruciate ligament rupture. Best Pract Res Clin
Rheumatol. https://doi.org/10/1016/j.
berh.2019.01.018.
30. Kyritsis P, Bahr R, Landreau P, et al. Likelihood of
ACL graft rupture: not meeting six clinical discharge
criteria before return to sport is associated with a
four times greater risk of rupture. Br J Sports Med.
2016; 50(15): 946-951.
31. Van Melick N, van Cingel REH, Brooijmans F, et al.
Evidence-based clinical practice update: practice
guidelines for anterior cruciate ligament
rehabilitation based on a systematic review and
multidisciplinary consensus. Br J Sports Med. 2016;
50: 1506-1515.
32. Nawasreh Z, Logerstedt D, Cummer K, et al. Do
patients failing return to activity criteria at 6 months
after anterior cruciate ligament reconstruction
continue demonstrating deﬁcits at 2 years? Am J
Sports Med. 2016; 45(5): 1037-1048.
33. Ardern C, Taylor NF, Feller JA, Webster KE. Fifty-ﬁve
percent return to competitive sport following
anterior cruciate ligament reconstruction surgery:
an updated systematic review and meta-analysis
including aspects of physical functioning and
contextual factors. Br J Sports Med. 2014; 48:
1543-1552.

The International Journal of Sports Physical Therapy | Volume 15, Number 2 | April 2020 | Page 331

APPENDIX A
PROGRESSION TO SPRINTING
Stage 1. 50% INTENSITY ( 1:3 work to rest ratio).

Stage 2. 75% INTENSITY (1:5 work to rest ratio).

Stage 3. 90 - 100% INTENSITY (1:7 work to rest ratio).
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