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FIGURE 1. Oblique radiograph taken less than 1 hour following evaluation, demonstrating
an avulsion fracture at the base of the fifth metatarsal (arrow).

| MUSCULOSKELETAL IMAGING ]

metatarsal (arrow).

FIGURE 2. Lateral radiograph demonstrating an avulsion fracture at the base of the fifth
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17-YEAR-OLD MALE TENNIS PLAYER
Apresented to physical therapy via

direct access with complaints of
intermittent left lateral foot pain that
had been present for 1 week following a
lateral cutting maneuver during a match.
The day before evaluation, he reported
increased pain during a tennis match that
remained constant following the match.
He reported pain-free daily function at
home and school. Past medical history
was noncontributory.

Upon observation, no effusion or ec-
chymosis was present. The patient had
no significant deviations or pain with am-
bulation. Lateral foot pain increased with
jogging and single-limb hopping. Ankle

and foot range of motion was full and
pain free; however, pain increased with
resisted eversion in plantar flexion, but
not when tested in a dorsiflexed position.
Fracture-quality pain was produced with
palpation to the base of the fifth metatar-
sal. Axial loading of the fifth metatarsal
reproduced symptoms.

Due to positive fracture testing and
application of the Ottawa foot/ankle
rules,? an orthopaedist was consulted and
radiographic imaging was performed.
Radiographs revealed a nondisplaced
avulsion fracture of the fifth metatarsal
(FIGURES 1 and 2). The patient was placed
in a walking boot for 10 days at full-
weight-bearing status. During this time,

aerobic exercise, core and lower-quarter
strengthening, and proprioceptive train-
ing were performed. An orthotist created
an orthosis with a lateral rearfoot wedge
for his tennis shoe to reduce stress at the
fifth metatarsal during sport.

This case highlights the correct ap-
plication of the Ottawa foot/ankle rules,
which allow for full weight bearing if the
other factors of trauma and pain with pal-
pation are present, as in this case. Inter-
disciplinary management and pain-free
sport-specific tasks allowed the young ath-
lete to return to sport in time for the state
tournament 3 weeks post evaluation.! ® J
Orthop Sports Phys Ther 2019;49(8):620.
doi:10.2519/jospt.2019.8534
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On-field Rehabilitation Part 2:

A 5-Stage Program for the Soccer
Player Focused on Linear Movements,
Multidirectional Movements, Soccer-

Specific Skills, Soccer-Specific
Movements, and Modified Practice

n part 1,° we described 4 pillars underpinning high-quality
on-field rehabilitation: (1) restoring movement quality, (2)
physical conditioning, (8) restoring sport-specific skills,
and (4) progressively developing chronic training load. In
part 2, we describe how these pillars contribute to a 5-stage
on-field rehabilitation program to help injured players transition
to team practice and match play. We explain this program using an

example case of a soccer player with ambi-
tions to return to sport (RTS) after anteri-
or cruciate ligament (ACL) reconstruction.

How Does On-field Rehabilitation

Fit With RTS?

When planning high-quality on-field
rehabilitation, it is necessary to under-

stand (1) where on-field rehabilitation
fits within the overall recovery process,
and (2) whether the player has sufficient
fitness to RTS practice. A prospective
study found that 4% of elite-level soccer
players with ACL reconstruction sus-
tain a graft rupture prior to their first
match,'¢ highlighting the need for cau-

® This paper is part 2 of a 2-part
series aimed at discussing the key elements of
on-field rehabilitation training. In part 1, we de-
scribed 4 pillars underpinning high-quality on-field
rehabilitation: (1) restoring movement quality, (2)
physical conditioning, (3) restoring sport-specific
skills, and (4) progressively developing chronic
training load. In part 2, we describe how the pillars
contribute to a 5-stage on-field rehabilitation
program to help injured players transition to team
practice and match play. We use the example of

a soccer player with ambitions to return to sport
after anterior cruciate ligament reconstruction.

The program moves through 5 field-based training
stages: (1) linear movement, (2) multidirectional
movement, (3) soccer-specific technical skills, (4)
soccer-specific movement, and (5) practice simu-
lation. The staged program is research based and
facilitates communication, planning, control, and
safety in return to sport following long-term injury.
J Orthop Sports Phys Ther 2019;49(8):570-575.
Epub xxx. doi:10.251%/jospt.2019.8952

O criterion-based rehabilitation,
on-field rehabilitation, performance rehabilitation,
reconditioning, return to sport

tion during the transition back
to sport.

On-field rehabilitation repre-
sents the period when the player
is transitioning from gym-based
rehabilitation to the competi-

tive team environment.®?® Overall, the
transition process can be considered a
continuum (FIGURE 1) of on-field reha-
bilitation, safe resumption of full-team
training, and gradual reintroduction
to full competitive match play.” Players
on European Champions League teams
returned to practice at 202 days after
ACL reconstruction, on average. Play-
ers returned to competitive match play
at 225 days,' leaving only 23 days be-
tween finishing rehabilitation and play-
ing a match to prepare for high-level
competition. Twenty-three days is un-
likely to be long enough to adequately
prepare a player physically, technically,
tactically, and psychologically for com-
petitive match play after 202 days away
from the soccer pitch. This might be one
of the reasons why 4% of players suffer
ACL graft rupture before the first match,
and 3% soon after the return-to-play pe-
riod (less than 3 months).!

Sports Physical Therapy®
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An extended period of RTS prepara-
tion might help injured players safely re-
turn to play after ACL reconstruction. We
propose 5 stages of on-field rehabilita-
tion,® followed by a progressive return to
team practice and gradual return to com-
petitive match play. The player can focus
on regaining soccer-specific movement,
with physical, technical, and tactical per-
formance and psychological readiness to
perform.

Given the high-intensity physical
demands of on-field rehabilitation, the
player requires sufficient lower-limb
strength (quadriceps, hamstrings, glu-
teals), movement control in foundation
tasks and running, and adequate aerobic
and anaerobic fitness.™

We suggest the player meet the follow-
ing criteria prior to commencing on-field
rehabilitation following ACL reconstruc-
tion: (1) no knee pain or swelling,® (2) no
subjective knee instability,’ (3) negative
knee laxity tests,>® (4) a minimum of 80%
limb symmetry during isokinetic assess-
ment of knee flexor and extensor strength
(100% limb symmetry before discharge
from on-field rehabilitation),’ (5) good
movement quality (ideally, assessed
qualitatively with video analysis) in ba-
sic foundation movement exercises,? and
(6) ability to run aerobically (ie, without
blood lactate accumulation) for greater
than 10 minutes at 8 km/h with suffi-
ciently normalized running mechanics
(ideally, assessed qualitatively with video
analysis).?

Progression should be based on the
criteria described in TABLE 1. On-field re-
habilitation should be completed along-
side additional gym-based strength and
conditioning and movement retraining.

5 Stages of High-Quality
On-field Rehabilitation
Effective on-field rehabilitation is charac-
terized by a structured approach to plan-
ning and managing variation in training
load. A consistent increase in training
load underpins an increase in the body’s
capacity to do work.’ Training load can
be progressed by changing volume (the
quantity of activity performed), inten-
sity (the qualitative component of the
exercise), and frequency (the number of
sessions in a period of time) of training,”
based on the player’s capacities and needs.
We recommend the rehabilitation
clinician use a global positioning system
(GPS), which can provide a valid mea-
sure of external workload,® to quantify
on-field rehabilitation training load. For
soccer players, we monitor 7 metrics,
which provide a relatively simple but
complete and reliable picture of the
workload demands of soccer (TABLE 2):
total distance walked/run in a session,
peak running speed, high-speed running
distance (at speeds greater than 19.8
km/h), sprint distance (at speeds great-
er than 25 km/h), total acceleration dis-
tance, total deceleration distance (with
acceleration/deceleration greater than
+3 m/s?), and time in the aerobic and

anaerobic heart-rate zones. We calculate
heart-rate zones as either (1) heart rate at
lactate thresholds, measured during an
incremental running test, with thresh-
olds of 2 mmol/L and 4 mmol/L for
aerobic and anaerobic zones, respective-
ly"; or (2) arbitrary heart-rate zones (ie,
aerobic zone at 70% to 85% of maximal
heart rate and anaerobic zone at greater
than 85% of maximal heart rate).! We use
the GPS and heart-rate metrics to objec-
tively support transitions through on-
field rehabilitation, which fits between
gym-based rehabilitation and return to
training with the team (FIGURE 2).

Stage 1: Linear Movement The aim of
stage 11is to transition to the field, to pre-
pare physically and mentally for increas-
ing sport-specific demands.

Performance

Rehabilitation phases OFR RTT RTC RTP

FIGURE 1. A RTS process involving a gradual transition
from rehabilitation to performance training and a
continuum of OFR, RTT, RTC, and RTP. Abbreviations:
OFR, on-field rehabilitation; RTC, return to competitive
match play; RTP, return to performance; RTS, return to
sport; RTT, return to training. Modified with permission
from Buckthorpe et al.”

OFR
stage 1

Gym-based (indoor)
rehabilitation

OFR OFR OFR OFR
stage 2 stage 3 stage 4 stage 5

Return to training with
the team

Continue indoor-based strength, conditioning, and movement
training/retraining

@ Pain>2/10 on NRS

No pain
Increase in swelling No swelling

Unsatisfactory progression

FIGURE 2. Timeline following anterior cruciate ligament reconstruction. On-field rehabilitation fits between indoor rehabilitation and return to training with the team and is
subdivided into 5 stages. During OFR, indoor training can continue. Pain greater than 2/10 on an NRS, an increase in swelling, and/or unsatisfactory progression should trigger
regression to the previous stage. Abbreviations: NRS, numeric rating scale; OFR, on-field rehabilitation.

Satisfactory progression
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F1vE STAGES OF ON-FIELD REHABILITATION, WITH THE OVERALL Focus FOR EAcH
STAGE, THE TYPE OF ACTIVITY, AND SPECIFIC EXAMPLES OF CONTENT

On-field Rehal tion Program

chanics’

Sufficient movement
quality during foundation
movements

.

Goal of stage « Linear movement coaching

On-field activity

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Specific entry criteria  + No pain or swelling + No pain or swelling + No pain or swelling + No pain or swelling + No pain or swelling

 No subjective instability « Satisfactory progression + Knee flexor and extensor « Satisfactory progression « Satisfactory progression
« No positive laxity tests* through stage 1 on-field LSI>90% through stage 3 on-field through stage 4 on-field
+ Symmetrical ROM activity + Optimal movement quality activity activity
« Knee flexor and extensor during preplanned sport-

LSI>80%° type tasks
« Ability to run at 8 km/h « Satisfactory progression

for 10 min with sufficiently through stage 2 on-field

normalized running me- activity

Multidirectional movement ~ + Soccer technical and reac-

Soccer-specific movement
and skill restoration

Training simulation/recon-
ditioning

.

.

Linear running (forward
and lateral)

Foundation movement
tasks (eg, squatting, lung-
ing, athletic walks)
Deceleration tasks in
preplanned situations of
differing velocities

coaching tive movement training
Increased speeds of move-  + Maximum-speed

ments from stage 1 preplanned linear and
Multidirectional multidirectional movement

preplanned coordination
drills (eg, cutting drills at
increasing angles, curved
running drills, figure-of-

eight drills, accelerations,

drills (change-of-direction
drills, peak running speed
exposure, ladder drills)
Reactive movement
retraining: high-speed mul-

Continued preplanned
and reactive movement
training: high-speed mul-
tidirectional preplanned
and reactive movements,
movement in soccer-
specific situations, closed
soccer-specific fitness

Soccer-specific movement
training: soccer-specific
plus speed and agility
training in preplanned and
reactive tasks, with and
without fatigue
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Mobility drills

decelerations) tidirectional preplanned
speed, acceleration, and
deceleration training
(closed tasks) and
movement practice
under external focus with

technical-based drills

drills (eg, stage 3 soccer
movement drills for con-
ditioning), repeated sprint
running

Reactive movement train-
ing with perturbations (eg,
ropes; Swiss ball; agility
circuit with ropes, Swiss
balls, player contact)
Technical drills with pres-
sure, contact to force the
player off balance

Table continues on page 573.

We start with simple movement drills
involving discrete linear tasks.>® Mul-
tidirectional movements and higher
movement speeds place greater load on
the knee, so it is important to gradually
increase movement speeds’ and com-
plexity.>!” Keeping the sessions short and
focusing on restoring movement quality
(pillar 1 of on-field rehabilitation) are the
starting points of stage 1.° We minimize
soccer-specific activity (with the soccer
ball) to reduce movement variability and
possible exposure to “high-risk” scenarios

(eg, reacting by reaching for an unexpect-
ed bad pass). However, players are al-
lowed and should be encouraged to have
very “controlled” activity with the soccer
ball (eg, “keep-ups,” touches between the
inside of the feet, and standing/predict-
able volleys or passes).

There is an increase in training load
once a player commences on-field reha-
bilitation. Therefore, we prioritize load
for high-quality movement retraining.
In the gym, it is possible to use addi-
tional non-weight-bearing cardiovascu-

lar training (eg, interval-based training
on the bike or cross-trainer) to develop
cardiovascular fitness while limiting knee
load. Key movement tasks must include
unidirectional forward and lateral run-
ning drills at self-selected speeds and
controlled accelerations and decelera-
tions during these movements (TABLE 1,
ONLINE VIDEO 1).

Stage 2: Multidirectional Movement The
aim of stage 2 is to execute preplanned
multidirectional movements at or near
full speed and without poor biomechan-
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F1vE STAGES OF ON-FIELD REHABILITATION, WITH THE OVERALL Focus FOR EAcH
STAGE, THE TYPE OF ACTIVITY, AND SPECIFIC EXAMPLES OF CONTENT (CONTINUED)

On-field Rehabilitation Program

as “keep-ups,” touches
between the inside of the
feet, and standing/predict-
able volleys/passes

Loading (see « Introduction to outfield .
TABLE 2) activity: exposure to run-
ning volume (3-4 km) .

drills with knee control in
standing position: standing
volleys, simple passes,
maintaining balance, and

technical drills (preplanned
closed tasks) of increasing
difficulty (passing: short to
long, touch work, crossing,

activities from stage 3, with
pressure and/or at higher
speeds and with greater
number of decisions;

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Physical « Aerobic conditioning + Aerobic conditioning using  « Linear continuous or + Aerobic and anaerobic + Aerobic and anaerobic (15-
achieved during running interval-based running interval-based running for conditioning (>15 min 20 min above AT) during
(10-20 min) aerobic and anaerobic (12 above AT) during agility soccer-specific activity (eg,
+ High-speed running min above AT); peak linear and soccer-specific situa- possession drills, soccer
exposure running speed exposure tions circuits)
Technical/tactical ~ « Simple technical drills such « Easy soccer technical Soccer technical program: = Soccer skills program: « Soccer-specific training:

soccer simulation training
in realistic drills and situa-
tions, contact introduction
at the necessary intensity

optimal limb control and shooting)

Develop total running « Exposure to sprint running
distances thresholds

Exposure to high-speed « Develop volume in all areas
linear accelerations,

decelerations, and running

speeds

+ Approach training intensity <

introduction to 1-versus-1

and 2-versus-1 drills in

increasingly varied games

(with no contact/light

tackling)

Mimic the physical loading
demands of team training
« Develop chronic loading

Abbreviations: AT, anaerobic threshold; LSI, limb symmetry index; ROM, range of motion.

ics or hesitation. Once the player can do
this, he or she can commence soccer-
specific practice, with focus on move-
ment coaching/coordination training,
and progress to preplanned multidirec-
tional movements of increasing speed
and complexity.>'>17

Movements practiced in stage 1 can
be performed at higher speeds (eg, high-
speed linear running, accelerations, and
decelerations). Then, the player can
progress through increasingly more
complex change-of-direction drills,
gradually reducing task constraints and
progressively increasing the intensity
of accelerations and decelerations (eg,
progress from 2 m/s? to 3.5 m/s?). The
GPS can confirm when the player is able
to complete the metrics of these tasks
at the desired movement intensity (eg,
achieve near peak decelerations and the
planned volume of accelerations and de-
celerations in excess of £2 m/s?). Linear
running speed can increase (eg, greater
than 25 km/h); cardiovascular condi-

tioning (linear running only), using ef-
fective work-to-rest ratios to specifically
target energy system development, is
also appropriate. Simple soccer drills
can be practiced during controlled tasks
(eg, straight-line dribbling, controlled
volleying, simple passing drills). Linear
movement drills can be performed with
a task goal (eg, forward and backward
running with a controlled volley/pass
exercise) (TABLE 1, ONLINE VIDEO 2).

Transition to stage 3 is criterion based

(TABLE 2) to ensure the player is well-pre-
pared for soccer-specific training (eg,
technical training, soccer-specific move-
ment drills).
Stage 3: Soccer-Specific Technical
Skills The aim of stage 3 is to complete
the technical soccer program and train
“agility” (movement with reactive deci-
sion making)."

The player commences more intense
soccer-specific practice. In stage 3, the
focus is on progression through a soccer-
specific technical program and training

“reactive movements.” Technical training
involves practice of preplanned soccer-
specific drills (eg, control the ball and
pass to the player on your right), with
no pressure from other players. Techni-
cal elements can be progressively added
to linear and multidirectional movement
tasks practiced in stage 2 to add speci-
ficity (eg, external focus of attention
with greater neurocognitive demands).
Reactive-movement training involves
performing movements such as cutting
while reacting to an external stimulus
(eg, running forward and changing di-
rection at the cone, either right or left,
depending on how the player reacts to
the cue presented immediately before
the required task).

Reactive movements can challenge
biomechanics and increase knee loads
more than planned movements.? Thus,
delaying reactive movement training
until the player has achieved safe biome-
chanics in preplanned tasks and restor-
ing and confirming safe biomechanics
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[ CLINICAL COMMENTARY ]

AN EXAMPLE OF PROGRESSIVE LOADING AND
MANAGEMENT DURING THE 5 STAGES OF ON-FIELD
REHABILITATION FOR AN ELITE SOCCER PLAYER

Prior TO RTS AFTER ACL RECONSTRUCTION*

1 2 3 4 5
Sessions, n 35 35 B 4-6 4-6
Peak speed, km/h 17-21 22-25 28+ 30+ 30+
Total distance, m 3000-4500 4000-5000 4000+ 4500+ 4500+
HSR distance, , mt 0-100 100+ 200-400 500 400-800
Sprint distance, m?* 0 50 100 150+ 100-300
Combined acceleration and 0-55 80+ 100-200 >250 >300
deceleration distance, mé
HR at 70% to 85% of maxi- 0-10 10-20 30 2030 20-30
mum, min
HR at >85% of maximum, min 0 0-5 15 15-20 20+

return to sport.

readiness, strength and power, no pain or swelling).
"Defined as 20 to 25 km/h.

“Defined as greater than 25 km/h.

SDefined as greater than +3 m/s>.

Abbreviations: ACL, anterior cruciate ligament; HR, heart rate; HSR, high-speed running; RTS,

*Seven key metrics are adopted, with progression through stages based on achieving the desired inten-
sity and quality of work, alongside other rehabilitation criteria (eg, movement quality, psychological

in reactive movements prior to RTS are
crucial aspects of this stage of the on-field
rehabilitation process.

Physical therapists should train tech-
nical drills and reactive movements
separately, prior to progressing to skills
training. Skills training involves perform-
ing soccer-specific drills, either under
pressure from an opponent or during
open tasks (involving greater choices and
environmental stimuli), and typically re-
quires reactive movements, quick deci-
sion making, and less control.

In stage 3, physical therapists should
progressively increase training load and
cardiovascular conditioning of the athlete
on the field to develop the player’s physi-
cal fitness, limit/avoid fatigue during
complex movement tasks, and improve
performance and avoid poor biomechan-
ics.*61° Movements trained in stage 2 may
now be performed at maximal speed to
develop anaerobic performances (eg,
speed training) (TABLE 1, ONLINE VIDEO 3).
Stage 4:: Soccer-Specific Movements The
aim of stage 4 is to progress toward team

practice intensity (eg, 85%-90%), includ-
ing 1-versus-1 drills under match-type
scenarios (eg, a goal) and controlled con-
tact practice (eg, light contact for confi-
dence, perturbation training in 1-versus-1
situations).

Training neuromuscular control in
soccer-specific movements and during
skill-based training sessions helps the
player prepare for safe participation in
soccer. To do this, a program of progres-
sive sport-specific movements must be
created to support the transfer of move-
ment patterns into sport-specific scenari-
os. This includes a gradual progression to
more challenging tasks at higher speeds
and with more challenging visuomotor
requirements (eg, a greater number of
choices),” so the player must progres-
sively become able to safely execute high-
speed multidirectional movement drills
while fatigued.

Physical therapists should use soccer-
specific fitness drills to train technique
development, with simultaneous car-
diovascular conditioning. Soccer fitness

training also provides a cognitive stimu-
lus, challenging the technical aspects
under fatigue as preparation for return
to unrestricted team practice. Physical
therapists should monitor workload dur-
ing these tasks, assessing the GPS met-
rics in detail to ensure that the desired
speeds during running and acceleration
and deceleration thresholds and the de-
sired cardiovascular stress (eg, average
heart rate and minutes at an intensity
of greater than 85% of maximum) are
achieved (TABLE 1, ONLINE VIDEO 4).

Stage 5: Practice Simulation The aim of
stage 5 is to prepare for return to unre-
stricted practice with the team by creat-
ing a practice environment that mimics
the physical, technical, and psychological
loading demands of the sport.

Stage 5 aims to bridge the gap be-
tween on-field rehabilitation and unre-
stricted team practice. During this stage,
the player can participate in modified
team practice (eg, join in the warm-up
and technical skills sessions), where un-
injured players are enlisted to replicate
the soccer practice environment (eg, have
an uninjured goalkeeper help with shoot-
ing practice; 1 or 2 players for possession
or drill activities, such as crossing and/
or finishing). Emphasize group-based
technical and tactical drills, including
possession drills in 1-versus-1 and 2-ver-
sus-2 situations.

Monitor load progression (intensity
and volume) using a GPS (or other load-
monitoring system) to ensure the correct
stimulus for adaptation and develop-
ment of chronic training load (TABLE 2).1
The player’s key load metrics must be
achieved during soccer-specific activ-
ity (eg, soccer fitness drills, possession
scenarios, skills practice) and not during
supplementary activity (eg, end-of-ses-
sion runs). The exception may be high-
intensity/sprint running, which may be
difficult to achieve in some types of soc-
cer practice (eg, small-sided games) and
may require additional high-intensity/
sprint sessions. The player must perform
at a minimum of 90% of the required
practice intensity and complete at least
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90% of the preinjury training volume (or
relative to a normative value where pre-
injury data are unavailable). In addition,
the soccer player should have reached at
least 70% of the preinjury chronic train-
ing load (or relative to normative values)
in all relevant physical workload metrics
(TABLES 1 and 2).

Criteria for return to unrestricted
team practice’ include clinical (pain,
swelling, stability/laxity, range of mo-
tion), functional (strength, endurance,
body composition), biomechanical
(movement analysis testing), psycho-
logical (fear of reinjury, confidence),
and sport-specific (ability to support
volumes and work intensities in train-
ing, sport-specific physiological screen-
ing) factors.

Summary

We focus on 4 pillars of high-quality on-
field rehabilitation when helping players
transition back to sport after long-term
injury: restoring movement quality,
physical conditioning, restoring sport-
specific skills, and progressively devel-
oping chronic training load.® A 5-stage
program, focused first on coaching linear
movements and subsequently on multidi-
rectional movements, then on restoring
soccer-specific technical skills and move-
ments and reaching practice simulation
before return to usual team activities,
may help rehabilitation clinicians and
players communicate, plan, and execute
asafe RTS. ®
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Patient and Parent Perceptions
of Rehabilitation Factors That
Influence Outcomes After Anterior
Cruciate Ligament Reconstruction
and Clearance to Return to Sport in
Adolescents and Young Adults

© BACKGROUND: Wide variation in outcomes
after anterior cruciate ligament reconstruction
(ACLR) exists among adolescents and young
adults. However, little evidence is available regard-
ing key rehabilitation factors that may be driving
these differences.

© OBJECTIVE: To explore patient and parent
perceptions of key rehabilitation drivers related
to outcomes after ACLR.

©METHODS: In this qualitative study, which used
an interpretive phenomenological methodology,
semi-structured interviews were conducted with
patients who had returned to sport after ACLR
and with their parents. The interviews asked about
respondents’ experience with physical therapy and
how it related to their outcomes after ACLR. The
interviews were recorded, transcribed, and coded.
Themes were then identified using open and axial
coding processes.

© RESULTS: There were 3 primary themes that
patients and parents perceived as key factors
influencing their rehabilitation outcomes after
ACLR: (1) patient attributes (ie, motivation,
confidence, accountability, access to resources,

and social support), (2) physical therapist-patient
relationship qualities (physical therapist as

guide, motivator, booster of confidence, fosterer

of perseverance, and coordinator of care), and

(3) elements of the system (ie, availability and
utilization of therapy visits, clinic environment, and
coordination among care providers).

© CONCLUSION: Patient and parent perspec-
tives of key drivers that influence ACLR rehabilita-
tion outcomes include patient, therapist, and
system factors. Developing specific strategies

to target these factors may enhance patient

and parent perceptions of the experience. The
awareness gained from these results provides

a foundation for future studies examining how
these factors affect outcomes and how to improve
rehabilitation after ACLR.

@ LEVEL OF EVIDENCE: Therapy, level 3. J Or-
thop Sports Phys Ther 2019;49(8):576-583. Epub
13 Feb 2019. doi:10.251%/jospt.2019.8608

© KEY WORDS: anterior cruciate ligament re-
construction, outcome, patient/family experience,
qualitative

pproximately 50% of pa-
tients do not return to the
same competitive level
of activity after anterior
cruciate ligament reconstruction
(ACLR)," and as many as one
third of young, active patients with
ACLR sustain a second anterior
cruciate ligament (ACL) injury within 2
years of returning to activity."”*® These
data suggest that our current manage-
ment of patients with ACLR is failing.
Research on ACLR rehabilitation
outcomes has often focused on identify-
ing high-risk movement patterns, demo-
graphic variables,'>'® and psychosocial
risk factors associated with poorer out-
comes,*** with social interaction and
system considerations receiving much
less attention. Postoperative ACLR man-
agement typically involves months to more
than a year of rehabilitation focused on
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addressing impairments, overcoming psy-
chological barriers, and navigating a com-
plex health care environment.® Increased
awareness and understanding of patient
and parent experiences with the rehabili-
tation process may offer new insights and
opportunities to improve long-term ACLR
outcomes and enhance clinicians’ ability
to provide patient-centered care.

The purpose of this study was to iden-
tify rehabilitation factors adolescent and
young adult patients and their parents
perceive as having strongly impacted
their outcomes after ACLR. Adolescents
and young adults were selected as the
target population, because the highest
incidence of ACL injury occurs around
this age® and lifestyle and activity goals
often differ between younger and older
individuals. The results are intended to
help identify areas to improve and opti-
mize ACLR rehabilitation processes, both
now and in future studies.

METHODS

Theoretical and Methodological Approach
HIS QUALITATIVE STUDY USED AN IN-
terpretivist/constructivist orienta-
tion and a social phenomenological

lens for the analysis.>'*?123 Qualitative

methods support a discovery-oriented
design and allow for a systematic, but
flexible, means to enhance understand-
ing of how people think about, reflect on,
and interpret their experiences.”"” The
interpretivist/constructivist orientation
guides data-collection and data-analysis
approaches that could adequately cap-
ture participants’ lived experiences. The
social phenomenological lens emphasizes
exploring how participants’ reflections
on their social interactions with medical
and rehabilitation staff, the health sys-
tem, and the rehabilitation environment
may have shaped their perceptions of
the rehabilitation process and outcomes.

The Standards for Reporting Qualitative

Research and the COnsolidated criteria

for REporting Qualitative research were

used to guide reporting of study results
and methods.'6*

Study Design, Participants, and Setting
Approval by the Cincinnati Children’s
Hospital Medical Center Institutional
Review Board was obtained prior to the
start of the study. An active ACLR re-
search participant registry database was
used to identify potential participants be-
tween the ages of 10 and 25 years with a
presurgery goal to return to pivoting and
cutting sports (eg, soccer, basketball).
Patients were consecutively contacted to
determine their interest. Fourteen po-
tential participants were contacted. Ten
parents and 10 patients agreed to partici-
pate. Interviews occurred over a 6-month
period. Participants represented a spec-
trum of those who successfully completed
rehabilitation and returned to the prein-
jury level of activity and those who never
completed the rehabilitation process or
returned to sport. Informed consent was
received from all parents and adult pa-
tients, and assent was received from each
participant under the age of 18 years.

Data Collection

Data collection entailed audio-recorded
joint interviews with patients and their
parents, or separate interviews when
scheduling a joint interview was not pos-
sible. Interviews were conducted using a
semi-structured question guide developed
with input from the study team, clinicians,
patients, and parents (APPENDIX A, avail-
able at wwwjospt.org). The primary in-
vestigator (M.P.), a physical therapist and
experienced clinical researcher, conducted
all the interviews independently. All inter-
views were either conducted in person at
a physical therapy clinic or by phone and
were transcribed verbatim. Data collec-
tion and analysis were treated as recipro-
cal processes, whereby data collection and
theme generation began with the initial
interview and continued until the research
team agreed that theoretical saturation had
been reached (ie, the final few interviews
were not uncovering any new themes).**

Data Analysis
A variety of strategies were used to ensure
the rigor and trustworthiness of the anal-

ysis, with an emphasis on triangulation
of information from multiple sources and
levels of expertise. The authorship team
was assembled strategically to provide a
diverse array of stakeholder perspectives
to support the interpretivist/constructiv-
ist orientation and social phenomeno-
logical analysis lens.

The analysis began with independent
open coding by 3 trained members of the
research team: (1) an experienced physi-
cal therapist/ACLR clinical researcher
(M.P.), (2) an experienced physical ther-
apist/clinical researcher with expertise
in qualitative methods and a personal
history of ACLR (C.Q.Y.), and (3) an
undergraduate student with no history
of ACLR or prior research experience
(N.D.). Each coder performed a line-by-
line review of the transcripts and gener-
ated initial codes related to how they each
interpreted the participants’ comments.
The 3 coders met repeatedly to identify
higher-order themes and nested sub-
themes. Discussions emphasized a con-
sideration of the social phenomenological
elements within the participants’ descrip-
tions of their experiences, particularly as
they related to their social interactions
with others during their ACLR recovery
process and the rehabilitation environ-
ment. The coders also reflected on and
discussed individual biases and experi-
ences that might have influenced their
coding (researcher reflexivity) to guard
against the bias of any single coder.

Once the coding scheme was stabi-
lized, case-by-case analysis of each tran-
script was performed for each theme,
yielding frequency counts for each
theme. The intent of the frequency count
was not to provide the relative weight of
each theme, but rather to provide insight
into the consistency of the themes across
participants and identify conflicting
cases. Study team members (S.T., L.S.,
and R.R.) independently reviewed the
coding scheme and provided feedback,
based on their own experiences and per-
spectives as a patient with a history of 2
ACLRs, an experienced clinical (physical
therapist) researcher, and the mother of
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3 daughters who underwent ACLR with
varying outcomes, respectively.

RESULTS

EN PATIENTS (6 MALE, 4 FEMALE;

mean = SD age, 16.9 *+ 2.2 years)

and 10 parents participated in the
study. A total of 11 interviews were con-
ducted (9 parent-patient dyads, 1 parent
of an ACLR patient only, and 1 ACLR pa-
tient without a parent). Interviews lasted
between 23 and 32 minutes (median, 26
minutes). TABLE 1 provides participants’
background information.

Three higher-order themes were
identified as key factors that influenced
patients’ rehabilitation outcomes after
ACLR: (1) patient attributes, (2) physical
therapist-patient relationship qualities,
and (3) elements of the system. Several
subthemes associated with each of the
broader themes were also identified. The
study team developed a visual framework
depicting how these factors come together
to potentially influence rehabilitation out-
comes throughout the rehabilitation pro-
cess, starting with the onset of the ACLR
recovery process and continuing through
long-term outcomes (FIGURE). TABLE 2 pro-
vides the frequency count of each theme

| RESEARCH REPORT ]

relative to each participant. APPENDICES
B through D (available at www.jospt.org)
provide additional representative quotes
and context descriptions for each theme.

Perceptions of Patient-Related Factors
Patients and parents alike acknowledged
that some key factors they felt contrib-
uted to rehabilitation outcomes were re-
lated to personal attributes of the patient.
Common examples included (1) motiva-
tion, confidence, and accountability; (2)
access to resources such as a school-based
athletic trainer, home equipment, or local
gyms; and (3) social support from others
(APPENDIX B); however, the data suggest-
ed that these factors could be equalized
or compensated for by other factors or
interventions.

Motivation, Confidence, and Account-
ability Participants’ descriptions of mo-
tivation, confidence, and accountability
often intermixed these constructs, which
ultimately led the coders to group them
as a single theme. For example, motiva-
tion was often described as being regu-
lated by confidence and accountability, as
well regulating confidence and account-
ability. At times, these attributes were de-
scribed as a relatively stable aspect of the
patient’s personality, and at other points

they were conveyed as ebbing and flowing
over the course of the rehabilitation pro-
cess. As one participant described, “T've
always been a confident person as far as
my skill on the field, but tearing it LACL]
definitely humbled me as far as knowing
that I'm not invincible the way I thought
I was” (patient 10).

Access to Resources Several of the pa-
tients noted that access to specific re-
sources, such as school-based athletic
trainers, availability of special equipment
at home, and the ability to use school or
membership-based gyms, had a positive
impact on their outcomes. Three patients
noted that although they had access to
athletic trainers, they preferred to not
work with them because they did not feel
like they had a great connection with the
athletic trainer (patients 3 and 7) and
they “didn’t really want any help” (pa-
tient 4). Another patient said he would
have liked to work with his athletic train-
er more, and the athletic trainer would
have liked to work with him more, but
there were system limitations (patient
8). Transportation issues, a lack of mo-
tivation, and lower comfort levels work-
ing with resources outside of the physical
therapy clinic were all described as barri-
ers limiting utilization.

TABLE 1 DEMOGRAPHIC INFORMATION FOR ALL PARTICIPANTS
Current Age of Age of Patient at Time From Injury to Second ACL

Participant Patient, y Time of ACL Injury, y RTS, mo Sex of Patient  Parent Tear Sport(s) Played
Patient 1, parent 1 16.11 1410 79 Female Mother Yes* Basketball
Patient 2, parent 2 18.40 1704 6.1 Male Mother No Track and football
Patient 3, parent 3 1542 14.04 Did not RTS Female Mother No Soccer
Patient 4, parent 4 1754 16.04 70 Male Mother Yes* Soccer
Patient 5, parent 5 16.55 15.64 71 Male Mother Yest Basketball
Patient 6, parent 6 12,51 1163 10.2 Male Father No Basketball, soccer, and baseball
Patient 7 parent 7 1709 1613 Did not RTS Female Mother No Soccer and discus
Patient 8, parent 8 1743 16.59 71 Male Mother No Basketball
Patient 9, parent 9 16.40 1512 134 Female Mother No Volleyball
Patient 10 21.68 19.85 Never cleared Male NA Yest Semi-professional football
Parent 10 NA 1576 Did not RTS Female Mother No Gymnastics
Abbreviations: ACL, anterior cruciate ligament; NA, not applicable; RTS, return to sport.
*Ipsilateral side.
*Contralateral side.
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Social Support Both patients and par-
ents acknowledged the significant role
that family and friends, and even strang-
ers, played in bolstering motivation and
supporting rehabilitation processes. One
of the patients was particularly young
when he injured his ACL, and his father
noted how his young age necessitated
heavy involvement of his parents, as he
had limited access to resources such as
athletic trainers (parent 6). One mother
said that perhaps there would be a ben-
efit to facilitating a social group to en-
able patients to “talk to other kids who've
already been through rehab and they’re
back playing their sports, or some kind
of peer support . . . for the mental and
emotional part of it” (parent 3).

Perceptions of Core Physical Therapist-
Patient Relationship Qualities

A second higher-order theme identi-
fied was the critical role that patients’
relationships with their physical thera-
pist played in the rehabilitation process
(APPENDIX C). This theme was supported
in terms of the volume of patients and
parents who articulated this as a promi-
nent factor and the importance each
participant placed on this factor. Four

subthemes emerged relative to this
theme, including the physical therapist
as (1) guide, (2) motivator, (3) booster of
confidence, and (4) coordinator of care.
The Physical Therapist as Guide Many
participants expressed sentiments about
their lack of experience and under-
standing of what the postoperative and
rehabilitation processes would entail.
Physical therapists were often described
as a resource that filled knowledge gaps
and helped guide them through the re-
covery process on both the medical and
rehabilitative sides. As one parent de-
scribed it, her son’s physical therapist
“was really instrumental in helping him
understand his injury,” because, prior to
working with his physical therapist, “he
was really, really confused” (parent 4).
Although some participants noted
that the guidance was often supplement-
ed with other information sources (ie,
school athletic trainer or coach), most
participants expressed the consistent
need to receive guidance from a physical
therapist throughout the rehabilitation
process. A patient who had undergone 2
ACLRs specifically compared her 2 pri-
mary therapists in terms of their guid-
ance. She noted that her therapist after

her first ACLR “gave me a lot of guid-
ance,” whereas her therapist after her
second ACLR was not “giving me enough
guidance.” The patient went on to de-
scribe how she ultimately switched to
another physical therapist after her sec-
ond ACLR in order to get the guidance
she felt she needed (patient 1).

Multiple patients and parents noted
that in addition to the guidance their
physical therapist provided, they believed
they would have benefited from a more ex-
plicit way of knowing how they were far-
ing in terms of rehabilitation milestones.
As one patient described, “I wish I would
have a chart of where I should be . . . so
I could know what I'm shooting for . . ”
(patient 4). Likewise, one parent noted
how a milestone chart may have helped
keep progress in perspective and fostered
perseverance, so that his child could say,
“Okay, I've got that. Now I've got to get to
this point” (parent 6).

The Physical Therapist as Motivator Many
patients and parents noted the challenge
of staying motivated to continue reha-
bilitation over so many months, and
their physical therapist served as a valu-
able source of motivation, almost like a
coach. This was true on a day-to-day level

Downloaded from www.jospt.org at on October 18, 2024. For personal use only. No other uses without permission.

Copyright © 2019 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

Motivation, Access to Social support Availability and Clinic environment Coordination
confidence, resources utilization of among providers
accountability physical therapy

visits
> ’
4 v g 4 v ’
Intervening Conditions Intervening Conditions
Patient-related factors System elements
ACLR recovery Perceived Key Driver A Rehabilitation
| Core physical therapist-patient relationship qualities | outcomes
~ < S

. ’ S N

Physical therapist | | Physical therapist | | Physical therapist | [ Physical therapist
as guide as motivator as confidence as coordinator
booster of care

|
FIGURE. This drawing represents a proposed thematic model that is inclusive of the factors identified in the patient/parent interview process that influence a patient’s
experience with the rehabilitation process, categorized into patient attributes, core physical therapist-patient relationship factors, and system elements. As patients progressed
from anterior cruciate ligament surgery through the ACLR recovery process, their outcomes were most frequently influenced by the strongest/most often mentioned key
driver—the physical therapist-patient relationship. Secondarily, other intervening conditions, such as patient attributes and system elements, were described as having great
potential to influence the rehabilitation process. Abbreviation: ACLR, anterior cruciate ligament reconstruction.
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and for the overall experience of ebbs and
flows in motivation. As one patient said,
“I have had alot of bad days, a lot of good
days. Probably, without my therapist,
I wouldn’t have made it the whole way
through” (patient 2).

Many patients and parents comment-
ed on how the physical therapist was a
key resource that helped them perse-
vere through the low points and stay on
track to complete rehabilitation. Several
patients described how, early after sur-
gery, the rehabilitation was physically
challenging, which made it a struggle
for them mentally and emotionally. One
patient noted that the physical challenge
of performing his therapy exercises was
a struggle at first because, as she ex-
plained, “I'm kind of in pain right now.

| RESEARCH REPORT ]

I don’t think I want to . . .” (patient 7).
The middle period of the rehabilitation
was commonly reported as a period of
mental and emotional struggle as well,
but for slightly different reasons. Broadly,
this phase of rehabilitation was described
as a period of frustration and depression
that was driven by feeling functional yet
still unable to fully return to activities.
Participants’ perceptions of the physi-
cal therapist as a motivator were often
influenced by the style and personality of
the physical therapist. As one participant
expressed, his physical therapist “was al-
ways the person that kept me motivated.
... He was the person I loved to talk to
no matter what. We talked about music,
sports . . . we just have a good old time”
(patient 8). Another patient said, “It was

FREQUENCY COUNTS FOR EACH
TABLE 2
THEME BY PARTICIPANT

1 2 3 1 2 3 4 1 2 3
Patient 1 v v v v v v v v
Patient 2 4 v v 4 v v 4 4
Patient 3 v v v v v
Patient 4 v v v v v v
Patient 5 v v v v v
Patient 6 v
Patient 7 4 v v v v
Patient 8 v v v v v v v v
Patient 9 v v v v v v v v
Patient 10 v v 7 v v 7 v v 7 v
Parent 1 v v v v v v v
Parent 2 v v v v v v v v
Parent 3 v v v v v v v v
Parent 4 v 4 v 4
Parent 5 v v v v v
Parent 6 v v v v v v
Parent 7 v v
Parent 8 v v v v
Parent 9 v v v v v
Parent 10 v v v v v v
Total 15 15 1 16 14 9 2 9 6 12
*Subtheme 1, motivation, confidence, and accountability; subtheme 2, access to resources; subtheme 3,
social support.
Subtheme 1, physical therapist as guide; subtheme 2, physical therapist as motivator; subtheme 3,
physical therapist as booster of confidence; subtheme 4, physical therapist as coordinator of care.
“Subtheme 1, availability and utilization of physical therapy visits; subtheme 2, physical therapy
clinic environment; subtheme 3, coordination among providers.

harder mentally than it was physically. . . .
I really like having a fun and encouraging
therapist . . . that helps me alot” (patient 3).
In contrast, a few participants de-
scribed feeling that their physical thera-
pist was not serving as an effective guide
to the rehabilitation process, which
negatively affected their motivation to
work hard. One patient noted, “I feel like
some of the things I did at home were just
too easy—like I should have been doing
another thing” (patient 4). A second pa-
tient reported, “Sometimes, I thought my
therapist was giving me really weird stuff
to do ... giving me exercises with my an-
Kles, and I did not understand what the
relationship of that [was] with my knee”
(patient 9). Her mother added that her
physical therapist “tried to explain it, but
it felt like he was neglecting her injury
and kind of nitpicking” (parent 9).
The Physical Therapist as Booster of
Confidence Fear and a lack of confi-
dence were common among many of the
participants and their parents. The role
of the physical therapist as a booster of
confidence appeared to be prominent
throughout the phases of rehabilita-
tion, but particularly in the final phase.
Patients and parents described the final
phase as being the most challenging in
terms of coping with the fear of return-
ing to high-level activities, both about
reinjury and whether they would be
able to return to their preinjury level of
competitiveness. As described by one pa-
tient, “Going back . . . was like, ‘How do
I minimize my chance of that happening
again?’ . .. I think there was more of me
freaking myself” (patient 2). In response
to a query about how confident she felt
in her rehabilitation process, another
participant said, “I feel a little bit more
confident because my [physical thera-
pist] told me I would be able to get back
to my sport. So, knowing without a doubt
I would be able to go back made it all bet-
ter” (patient 7).
The Physical Therapist as Coordinator of
Care A final role that patients and par-
ents reported as critical was the physical
therapist’s ability to aid in the coordina-
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tion of care. As one mother emphasized,
“I think that a [ physical therapist] has to
have a very important voice in the deci-
sion of the care of the patients” (parent
10). Many patients and parents described
different pathways and stakeholders in
their care, with the physical therapist
serving as a primary broker in the com-
munication and coordination of those ef-
forts. For example, one patient had access
to an excellent athletic trainer and relied
on his physical therapist to communi-
cate his needs and progression plans to
the trainer. Parents also commonly re-
flected on how the physical therapist of-
ten served as a key coordinator in their
child’s care by helping to make a plan
about clinic visits relative to insurance
coverage limitations.

Perceptions of System Elements

Patients and parents mentioned several
elements of the global and local systems
that they perceived as influencing the re-
habilitation process and outcomes (see
APPENDIX D). The most common system el-
ements highlighted included (1) the avail-
ability and utilization of physical therapy
visits, (2) the clinic environment, and (3)
coordination among care providers.
Availability and Utilization of Physical
Therapy Visits Many patients said they
had insurance limitations on the number
of therapy visits, which led to a need to
continuously strategize about how best
to utilize the available visits. At times,
this worked out well, particularly when
the patients had other resources such
as athletic trainers and access to equip-
ment outside of the clinic. However, sev-
eral patients and parents noted that they
thought their rehabilitation experiences
and outcomes fell shy of their needs due
to insurance limitations, especially in the
final rehabilitation phase.

Several patients and parents noted that
additional physical therapy visits for a few
months after the return to sport, or inter-
mittently for the first year after return to
sport, would have been helpful to address
new concerns or issues that arose. One of
the patients said, “I wish that I would have

somebody that would keep tabs on me
after I'm done to make sure that I'm go-
ing in the right direction . . . Even though
I'm clear to play, I want to make sure that
I'm not going backwards or headed in the
wrong direction” (patient 10). Another
constraint insurance limitations placed
on the rehabilitation process involved
the ability to use presurgical visits to help
prepare patients and their parents, physi-
cally and mentally, for the rehabilitation
process ahead. With a limited number of
visits, a choice often had to be made: using
visits sooner to better facilitate the early
rehabilitation process came with the risk
of not having them available later, as the
patient was trying to return to higher-level
activities.

Clinic Environment Several patients
noted that the physical therapy clinic
environment had a large impact on
their perceptions of their rehabilitation
experience. As one patient said, “I could
walk in and someone will [say], ‘Hey,
[name redacted]’ . .. I'm like, I actu-
ally know who that is, and I can connect
with them . . . They’re always so kind and
so nice and they would always interact
with you” (patient 8). Others noted that
the equipment and space at the physical
therapy clinic were potential influencers
of outcomes.

Coordination Among Providers Patients
with ACLR and their parents often meet
many care providers over the course of
their diagnosis, surgical, and rehabilita-
tion processes. Several patients and par-
ents noted how the coordination among
providers either enhanced or hindered
their perceptions of the rehabilitation
experience and, ultimately, their out-
comes. Many gave examples about how
coordination among providers comforted
them and felt seamless, allowing for good
communication and no doubts about
progress. One parent noted, “I think
that’s completely critical . . . making sure
that the team, that there is a team and
the team isn’t just, you know, a separate
doctor and a separate [physical thera-
pist] but a real team, including the sports
medicine doctor, because we’re talking

about an athlete” (parent 10). Others
noted that if there was a communication
gap or disconnect between providers, it
led to problems later. In one case, this
was manifested as a rehabilitation com-
plication that delayed identification and
treatment.

DISCUSSION

HE ATM OF THE CURRENT STUDY WAS

to identify and describe rehabilita-

tion factors young patients and
their parents perceive to impact ACLR
outcomes. The study team identified 3
overarching themes as key factors that
young patients and their parents per-
ceive to affect rehabilitation outcomes
considerably. The specific examples and
contexts provided by the qualitative in-
terviews relative to each of these themes
provide insights and potential strategies
clinicians can draw on to adopt a more
patient-centered model of care.

Patient Attributes
The theme of patient attributes raised
some interesting areas for clinicians to
expand the questions and considerations
they might incorporate into coproducing
an ACLR plan of care with young patients
and their families. It may be helpful for
clinicians to discuss personality traits,
access to resources, and social support at
the onset of rehabilitation and to revisit
them throughout the process. The theme
of patient attributes also resonates with
patients’ sense of self-management and
may yield important information about
how to predict and plan for the extent
to which a patient may need to rely on
others and external resources to achieve
optimal rehabilitation outcomes. Addi-
tionally, it aligns well with a subset of the
literature that has explored psychosocial
factors associated with post-ACLR reha-
bilitation outcomes, including findings
that suggest that locus of control, self-ef-
ficacy, and fear of reinjury can influence
perceived ACLR outcomes.*612:2+

The current study distinctly highlights
how patients and their parents are often
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aware of their own motivation, confi-
dence, and accountability strengths and
weaknesses. It also highlights opportuni-
ties for clinicians to personalize their care
of patients by identifying access to other
resources and social support, and then
leveraging these in accordance with pa-
tients’ needs and preferences. Additional
research into how patients’ personal at-
tributes affect rehabilitation outcomes
may yield valuable and constructive ap-
proaches for improving clinicians’ abil-
ity to incorporate and leverage these
resources advantageously.

Core Physical Therapist-Patient
Relationship Qualities

The 4 subthemes relative to the physical
therapist-patient relationship provide an
interesting perspective on how patients
and parents view the role of the physical
therapist in the rehabilitation process,
beyond that of provider of therapeutic ex-
ercises. A number of patients said that the
physical therapist played a critical role
in their rehabilitation, but their percep-
tions of their physical therapist’s ability
to fulfill their needs and preferences de-
pended heavily on the effectiveness of the
communication style and the ability to
make physical therapy sessions comfort-
able and fun. These subthemes provide a
robust set of new research questions to
drive future investigations. To highlight a
few potential areas for prospective stud-
ies: (1) what behaviors should physical
therapists engage in to serve as success-
ful guides, motivators, boosters of confi-
dence, and care coordinators for ACLR
rehabilitation? (2) How do these roles
independently and jointly contribute to
rehabilitation outcomes? (3) Do certain
subgroups of patients necessitate unique
strategies or tactics relative to these roles
(eg, age of patient at time of injury, ac-
cess to resources, and social support)? As
emphasized by the results of 1 systematic
review on the psychosocial factors influ-
encing recovery after ACLR, there is great
opportunity for therapists to help shape
realistic expectations and use counseling
strategies to reduce anxiety and frustra-
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tion and even improve adherence to re-
habilitation recommendations.>* More
research is necessary to help develop and
provide effective training and resources
to support interventions of this nature.

System Elements

The system-elements theme also uncov-
ered some potential new and important
areas for future research. Of particular
need for further investigation is the im-
pact of insurance limitations. In some
cases, worries about and frustration with
visit limitations could sometimes be offset
by strategizing with the physical therapist
about how to best use visits and maximize
access to other resources. However, many
patients and parents expressed how valu-
able they felt presurgical physical therapy
and post-return-to-sport visits were
(when they had them) or could have been
(when they did not have them). Likewise,
a common sentiment was a desire for an
option for “booster” check-ups or rounds
of therapy 1to 2 years later, to help identify
remaining or new limitations and reduce
their risk for reinjury. The value of pre-
surgical physical therapy with ACLR” and
“booster” check-ups with total knee ar-
throplasty® has previously been described
in the literature and warrants further in-
vestigation in the ACLR population.

Limitations

There are several limitations of the cur-
rent study. First, the intent of the study
was to explore and identify perceived key
drivers rather than to confirm patient
and parent perceptions in a large sam-
ple. These results should be confirmed
in a larger cohort of patients after ACLR.
Second, the identified factors are only
representative of patient and parent per-
ceptions of factors that influenced out-
comes, and, therefore, do not represent
how these factors directly impact actual
patient outcomes.

Third, the target sample for the current
study was young patients with a goal of re-
turning to sport and their parents. Older
adults and their families and patients who
do not desire to return to sport and their

families may have different perceptions of
the factors that influence outcomes. Final-
ly, in most cases, the interviews took place
with the patient and parent both present.
Though it would be interesting to analyze
and explore how perceptions may vary
between parents and their children, the
discussion often involved dynamic inter-
actions between the parent and his or her
child. Thus, it was not appropriate to draw
any conclusions in this regard for the pur-
poses of this study. Future research could
provide specific insight into how parents
and their children may perceive the reha-
bilitation experience.

CONCLUSION

HE CURRENT WIDE VARIATION IN

outcomes after ACLR may, in part,

be influenced by the patient’s experi-
ence of physical therapy. This study iden-
tifies factors perceived by patients and
parents as key drivers of ACLR rehabili-
tation outcomes. These factors, including
patient-specific attributes, physical ther-
apist-patient relationship qualities, and
system-specific elements, were consis-
tently identified by this cohort as signifi-
cantly affecting the patient experience of
rehabilitation and, ultimately, outcomes
after ACLR. Future work must confirm
these factors and design innovative reha-
bilitation paths of care to address these
patient- and family-specific needs to
improve the ability of a rehabilitation
intervention to personalize and optimize
outcomes after ACLR. ®

IRKEY POINTS

FINDINGS: Adolescent and young adult
patients after anterior cruciate ligament
reconstruction (ACLR) and their fami-
lies value patient-specific factors, their
relationships with their physical thera-
pists, and system-level factors as key
influencers of success in rehabilitation.
IMPLICATIONS: Patient preferences for
rehabilitation can inform future studies
investigating how to better meet patient
needs and improve outcomes of reha-
bilitation after ACLR.
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CAUTION: These findings are based on

a relatively small sample of young
patients. This sample limits the gen-
eralizability of these findings to other
populations and requires further inves-
tigation into both the younger popula-
tion (to validate the findings) and older
population (to assess generalizability).
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APPENDIX A

INTERVIEW SCRIPT

Redefining Rehabilitation After ACL Reconstruction: Parent/Patient Interview Script
Introductory Question
Say your name (first name only) and state your primary goal for having an ACL reconstruction (ie, why did you decide to have ACL reconstruction?)

Opening Question: Be Brief (5 Minutes)
1. Tell me about your rehabilitation experience after your ACL reconstruction.
a. Prompt: How long (ie, how many months) were you in physical therapy/rehabilitation after your ACL reconstruction surgery?
Prompt: What parts of your physical therapy/rehabilitation were difficult?
Prompt: Did anything make it less difficult?
Prompt: What limited your ability to fully participate in your recommended rehabilitation and/or the recommendation made by your therapist?
Did the amount of time it took to complete rehabilitation seem longer or shorter than what you expected?

o o o

Transition Question (5 Minutes)
2. How were you injured?

Key Questions (20 Minutes)
3. Before surgery, what goals/expectations did you have about returning to activity?
a. Prompt: Were you hoping to return to your preinjury level of activity?
b. Prompt: Were you able to achieve your goals? If not, what got in the way of you achieving your goals?

4. Thinking back to when you first injured your knee, tell us a little bit about how your injury affected your desire to return to the activity in which you
were injured.
a. Prompt: Were you ever afraid to participate in an activity for fear of getting hurt again?
b. Prompt: After your rehabilitation, were you confident that you could participate in activities that you did before your injury?
c. Prompt: Did rehabilitation help reduce your fears of and/or improve your confidence in participating in activities after your surgery?

5. Tell me about the exercises/activities you were asked to complete at home as part of your home exercise program.
a. Prompt: Were you able to complete them as recommended?
b. Prompt: What made it difficult to complete your home exercises?
c. Prompt: What type of assistance did you have at home/at your school/in your community to help complete your home exercises?

6. Let's talk about your clinical physical therapy appointments. Was there anything that limited your ability to attend the recommended physical
therapy clinic visits?
a. Prompt: Did you attend less therapy because your insurance company limited the number of therapy visits?
b. Prompt: Did you have any transportation issues?
c. Prompt: Were there any scheduling issues (ie, therapist availability or clinic availability)?

7. What were the biggest challenges for you during your rehabilitation?
a. Prompt: Were there physical limitations (ie, difficulty doing exercises or getting stronger?)
b. Prompt: Did you have any difficulty getting motivated to complete exercise throughout the rehabilitation process?
c. Prompt: Was it ever hard to find time to complete the rehabilitation?
d. Prompt: Was it ever hard to find time to attend your rehabilitation appointments?

8. What other assistance or resources would have been helpful to you during your rehabilitation after ACL reconstruction?
a. Prompt: Tell me about how your clinic visits guided you through your rehabilitation path.
b. Inyour opinion, was there enough guidance provided for you through your time in rehabilitation? If not, what would have helped?
c. Prompt: When you were given home exercises, were they provided in a way that you were able to do the same things at home? If not, what could
we have done to make them easier to complete at home?
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9. I'am sure many people helped you with your care after your injury, including doctors, nurses, physical therapists, athletic trainers, and maybe others.
Tell me about the communication among all of these people.
a. Prompt: Was everyone in agreement with your plan of care?
b. Prompt: Tell me about the coordination of your care by all these providers.
c. Prompt: If there were communication issues among providers, how did this affect your rehabilitation?

10. Were there any additional barriers that limited your ability to fully participate in your recommended rehabilitation course?

Ending and Final Questions: Summary

At this time, we would like to get any additional information that might help us to develop better rehabilitation programs for patients after ACL
reconstruction.

11. If you were in charge of developing a rehabilitation program after ACL reconstruction, what would it include?

12. Can you think of anything we should have talked about but didn't?

Abbreviation: ACL, anterior cruciate ligament.
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APPENDIX B

REPRESENTATIVE QUOTES AND DESCRIPTIONS OF PERCEIVED
PATIENT ATTRIBUTES THAT AFFECTED OUTCOMES

Subthemes Representative Quotes and Descriptions (Participant ID)

Motivation, confidence, and accountability ~ “It is something that | want to do, so | do it anyway, but | have a fear every day that this could be the wrong step or every step will be the
wrong step” (patient 10)
One participant lamented that she felt her own “laziness” was a limiting factor, stating: “My laziness . . . | don't think it was, like, really
motivation. Maybe | think it was just, like, time, like putting in time to do it” (patient 1)
“... motivation, you know. The laziness, time, schedules. Although we went (to the local gym), we didn't go as regularly as we had
hoped to go” (patient 1)
Access to resources

Access to supplemental expertise “There were times where our trainer would help . . . probably 70/30 with the trainer [versus by myself]” (patient 2)
Two participants noted they had access to and interacted with their athletic trainer but relied more heavily on their physical therapist to
guide the rehabilitation process (patients 3 and 7)
“We had, like, 30 visits a year. So, it worked out . .. the therapist would work directly with the trainers at [school]” (parent 5)
“| would just make sure they would have other resources other than just the doctors or the nurses or the therapists, they would have
somebody else that they would work with at their school” (patient 5)

Access to equipment “We did go and get a gym membership in order to be able to, you know, perform those particular activities” (patient 1)

“| worked out every Tuesday and Thursday after school at my high school gym. Just lifting .. ." (patient 4)

“I had a gym that's right around my house that | could just go through with their machine” (patient 9)

“It was lucky that we had additional equipment at home . . . [the therapist] had recommended anything like that” (parent 3)

“We got some exercises from the therapist to be able to do as far as on the different wave machines and things, so we were doing some
of that. Outside of just the home exercises, but some additional things and riding the bike at the gym” (parent 6)

Social support “Random people would come up to me and they're like, ‘So, you did therapy?’ Or like, we're having a connection like a community that

is, like, I'll have that same thing you're going through. It's kind of nice” (patient 9)

“... the day of his injury, | mean, [the doctor] saw us immediately. We immediately went to MRI. Then [another doctor] got us right in to
[the surgeon]. So, I mean, it's all in who you know as well” (parent 2)

One patient noted how his father would motivate him by saying, “Your leg is never going to get straight unless you do it. Your leg is never
going to get stronger if you don't do it” (patient 8)

Likewise, another patient described how his mother would call him and “be like, ‘Did you do your stretches this morning?”” and that his
girlfriend “kept regular tabs” on him, too, by calling to check up on him and making sure he was doing all of his exercises (patient 10)

Abbreviation: MRI, magnetic resonance imaging.
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APPENDIX C

REPRESENTATIVE QUOTES AND DESCRIPTIONS OF PERCEIVED PHYSICAL
THERAPIST-PATIENT RELATIONSHIP QUALITIES THAT AFFECTED OUTCOMES

Subthemes Representative Quotes and Descriptions (Participant ID)

Physical therapist as guide

Guidance for things to anticipate  “She [his child's physical therapist] was very good about telling me explicitly what | need to look for and things, and once | knew that, it was
more comfortable for me” (parent 6)
“You hear so much stuff, you know, the day of surgery ... Do this . .. remove that . . . watch the pain .. . if I hadn't heard that earlier, | would have
forgotten that. He [her son's physical therapist] was good about before the surgery, talking about those sort[s] of things, so that really helped
me remember a lot” (parent 5)

Guidance for progression “He [her son] just preferred to be with somebody who does have expertise because he doesn’t want to injure himself” (parent 2)

“She [his physical therapist] kept it, in a sense, real with me about things . . . don't overdo yourself and don't rush back while, as opposed to
people on my team [who were] like, ‘Hurry up and get back.’ . .. She was the most, | believe, most honest with me as far as my trainers and
everybody . .. she was the most active as far as getting everything back together as far as my rehab; she’s who | trusted. She wouldn't lie to
me.... so that's why | trusted her as opposed to everybody else” (patient 10)

Physical therapist as motivator “He [the physical therapist] would encourage me . . . if we started off running and stuff, he will just say, like, ‘Faster, faster, and it reminded me of,

like, having a basketball coach ... It kind of made me feel like I'm back in the sport” (patient 1)

In response to what was most helpful for him, one patient articulated, “a therapist that cares, definitely—definitely someone who is patient and
wants to see the success that you want to see” (patient 2)

“She actually likes her physical therapist because he had high expectations of her, and she liked to be challenged . . . so that was good” (parent
10)

“[My therapist] is pretty funny, so he relates it to the activity that 'm doing. ... So, | feel like | tell myself, ‘This is how it helps. You need to do
this™ (patient 1)

“If they know you didn’t do all 8 sets or whatever . . . they make sure you did it even if you want to give up because it hurts so much . . . because,
like, even when it hurt, she’s like, ‘Keep going,” which in the end benefited me because then | was able to get my knee stronger” (patient 7)

“I'min the medical field . .. but | don't have the expertise . . . that and motivating, you know, the kids or what have you, and [the physical thera-
pist] being alongside of them helps them get better quicker” (parent 2)

Early rehabilitation One patient conveyed that early in rehabilitation, he was constantly asking himself, ““Should | do this? Should | do that? Should | actually go do
that?" ... Just being with [my therapist] and everyone is, | mean, they just motivate me” (patient 8)
“I think, in the beginning, it was kind of hard . .. for him to figure out exactly, | guess, being comfortable doing it, and for me, a nerve-racking
experience because | had the fear that every time he did something that wasn't exactly correct, that he was going to tear his knee again . . .
| think in the beginning it was just kind of an emotional kind of a depressing feeling . . . and once we got over that, it was a lot easier to cope
with after that” (parent 6)

Mid-to-late rehabilitation “l was just, like, really discouraged. It felt like it was taking forever to heal” (patient 3)
“He went through a small period of time where it was harder to do, | think, from an emotional standpoint, that it was harder to get himself going
and motivated to—to do it at home because it's—it's hard—it's hard when you're [an] adult, but it's harder when you're 11 or 12 years old”
(parent 6)
“He was just contained in the therapy . . . so some psychological stuff that was going on .. . just kind of feeling depressed and down in the
dumps. ... Hejust didn't know how to deal with that kind of frustration. At home, he was really angry . . . at one time, you know, even he
broke down and started crying” (parent 4)

Physical therapist as booster of “| guess the fear of getting hurt again . . . basketball kind of, like, turned off for me. | just wanted to get back to volleyball. . . . Basketball . . . with
confidence cutting [there is a] danger of bumping into somebody, whereas in volleyball I'm more, like, secluded on my side of the court” (patient 9)
“She hasn't had physical therapy in a while .. . when | see her play now, she is very hesitant sometimes . . . obviously, she’s not back 100%. . .
maybe she’s scared . ... [it's] scary for her to push herself because she’s afraid to get reinjured. You know, she’s playing on the same field that
she got hurt [on]. So, | can see, well, that could be scary” (parent 7)
“We all have a high degree of confidence in her therapist, and | think it was that trust that went both ways, that we weren't going to push too hard
and she [the therapist] wasn't going to say, ‘Okay, go!" until she knew it was really safe to do so” (parent 3)
Physical therapist as coordinator “I think it was very easy, so easy for us just because [her son's physical therapist] took charge of that with the athletic trainers. And it made
of care it simple that when [her son] went to the athletic trainers, they knew what he was supposed to be doing . .. and he knew what he was
doing. ... He started driving, and the therapy was really close to our house to begin with, so it was rare that my husband or | had to go in and
talk to [his therapist] . . . not that we didn't want to, but that we didn't have to because we knew everything was being communicated and it
was all coordinated together” (parent 5)
“| think it was doable, and | think working with the physical therapist, like, she said, ‘Well, this is how many [physical therapy visits] we have, this
is how we're going to maximize what we have.” So, it was good to have her expertise as well on that” (parent 7)
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APPENDIX D

REPRESENTATIVE QUOTES AND DESCRIPTIONS OF PERCEIVED
SYSTEM ELEMENTS THAT AFFECTED OUTCOMES

Subthemes Representative Quotes and Descriptions (Participant ID)

Availability and utilization of physical therapy visits ~ “We had to go to self-pay. And at that point, we started spreading the visits out a little more . .. I think he probably would have
done better, and | guess return[ed] sooner, maybe, if we had been able to do the visits the way we needed to and we were
ableto...” (parent 6)
“She was released to play and. . . so she played and then she was kind of, like, hesitating and she . . . has the scary point. So,
maybe just kind of regrouping and say[ing], ‘Okay, this is where I'm still feeling a little uneasy; can we do more physical
therapy or more strengthening here or there?” . . . The difference between kicking a ball in physical therapy and going after a
ball in physical games is a little bit different” (parent 7)

Clinic environment “Maybe a lot of people say this, but | think my environment was probably one of the more perfect settings” (patient 2)
“I thought it was the best experience I've had. I've done therapy before and it was okay, but it wasn't as fun as it was here
because, like, all the physical therapy people, like, help you out, it just wasn't that one person, and they make you laugh and
just joke around with you while you were doing your exercises” (patient 7)
“I did observe that the equipment at one facility was different than the equipment at the other facility.” She noted, “Knowing
there was a discrepancy, it kind of made me wonder, ‘What's the trade-off? Is it worth driving a little further to have access to

the same equipment?”” (patient 3)
Coordination among providers “You know, down from the doctor, all the way down to the therapist and school trainer and everything was in place” (parent 8)

“I don't think it was as seamless as it needed to be. | also don't think the doctor was utilizing the physical therapist's information
as much as they should have been. And the reason | say that is because there were at least 1 appointment that | can remem-
ber, and I'm pretty sure there were 2 appointments, where the physician hadn't looked at the notes, until | brought it up, from
the physical therapist. And then, there was an instance where the physical therapist was supposed to put some notes into
the system, but | don't know if he did, and it didn’t get there fast enough” (parent 10)
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“Sit Up Straight™
Time to Re-evaluate

JOrthop Sports Phys Ther 2019:49(8):562-564. doi:10.251%/jospt. 2019.0610

osture is a frequent topic of discussion for patients, clinicians,
the media, and society. A common belief is that spinal pain is
caused by sitting, standing, or bending “incorrectly.” Despite the
absence of strong evidence to support these common beliefs,
a large posture industry has flourished, with many interventions and
products claiming to “correct” posture and prevent pain. Unfortunately,
many health care professionals provide advice in line with this non-

evidence-based perspective. In this View-
point, we reflect on common beliefs re-
garding posture and spinal health and
why they are so widely held, and consider
how clinicians can positively influence
these beliefs.

Beliefs About Posture

Health care professionals and the com-
munity typically agree that avoiding spinal
flexion is the safest way to sit>® and bend.®
Patients and pain-free members of the
community are commonly advised to sit
upright and undertake bending and lift-
ing tasks in a “natural” lordotic posture.
Manual handling guidelines in the United
States and the United Kingdom advocate
astraight back or a slight bend of the back
during lifting tasks. A slightly lordotic
posture is also commonly identified as the
ideal standing position.’ The assumption
is that maintaining these postures might
protect spinal structures, and posture

beliefs likely reflect the fact that sitting,
standing, and bending are often provoca-
tive for complaints such as low back pain.
Awkward postures and heavy lifting may
precipitate episodes of acute low back
pain, and some links between lifting and
injury have been reported. Despite wide-
spread beliefs about correct posture, there
is no strong evidence that avoiding incor-
rect posture prevents low back pain, or
that any single spinal curvature is strongly
associated with pain.®

Protecting the spine is also advocated
by the fitness industry. Common advice
is that the “core” muscles of the trunk
must be consciously activated to main-
tain a “correct” posture and protect the
spine. Advice about “perfect form” given
in relation to weight-training is often
applied away from the lifting platform.
While there is additional muscular effort
required for correct posture when sit-
ting and lifting, there is no evidence to

suggest that correct posture prevents or
reduces pain and disability. People with
low back pain bend their spine less and
show more trunk muscle activity when
forward bending and lifting. The notion
that people with low back pain must be
careful and “protect” their spine is further
challenged by the association of higher
levels of fear and lower self-efficacy with
a guarded way of moving.?

The non-evidence-based perspective
that pain can be prevented by avoiding
incorrect posture, such as slouching, is
reinforced by fear-inducing messages in
the mainstream media. People might be-
come concerned about their spinal health
when they are exposed to articles about
potentially damaging postures and ad-
vertisements for posture-correction aids.
Unhelpful posture ideals are also rein-
forced by long-standing stereotypes that
suggest posture reflects a person’s sex,
dignity, respectability, attractiveness, and
morality.?

Assessing the Posture of People With Pain
Observing the posture of a person pre-
senting with musculoskeletal pain has a
role. It may help patients to feel they are
being taken seriously and allow the cli-
nician to identify rare cases of clinically
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relevant deformity such as a significant,
deteriorating scoliosis. Importantly, the
clinician may observe overly protective
postures, levels of muscle tension, appre-
hension, vigilance, distress, mood, and
body image that can provide insights
into behavioral responses and how people
make sense of their pain experience. We
strongly encourage building a relation-
ship with patients to explore why they
adopt certain postures. Although there is
evidence that people with low back pain
may find certain postures provocative,’ it
cannot be concluded that the postures are
the cause of pain.

Assessing the Posture of

People Without Pain

There is no evidence to support posture
or movement screening for primary pre-
vention of pain in the workplace. People

30 minutes in one position is dangerous
or should always be avoided.

“It’s Caused by Your Swayback Pos-
ture” There is some resistance within
health care to shift away from the biomed-
ical model of pain. Consequently, pain is
often ascribed to relatively “normal” varia-
tions and asymmetries, despite the lack of
strong evidence. We urge clinicians to be
cautious in their explanations to avoid fur-
ther worry about posture “flaws.”

Clinical Recommendations: Help People
to Sit, Stand, and Move More Easily
Helping people to adopt more relaxed
postures, while reassuring them that
these postures are safe, can provide
symptom relief.*71%2 Comfortable pos-
tures vary between individuals, so it is

useful to explore different postures. The
clinician might consider how to expose
people to postures and ways of moving
that they have avoided, and how to en-
courage change in habits that may be
provocative. Alterations in posture or
movements that feel good in the acute
stage may not be needed long term.
Some people who find upright pos-
tures provocative may be required to
adopt such a posture for their sport/role
(eg, ballet dancers, military personnel). It
is possible for people to be upright and be
more relaxed. If clinicians help people to
experience an upright, relaxed posture, it
may be beneficial —even symptom modi-
fying! Although the posture may be re-
quired for the sport/role, it may not be
required for spinal health and, as such,

1. There is no single “correct” posture. Despite common

come in different shapes and sizes, with posture beliefs, there is no strong evidence that one
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natural variation in spinal curvatures.
Preferential lifting style and posture
adaptability are influenced by spinal
curvatures.” The mandatory manual
handling training and ergonomic assess-
ments in offices that pain-free people are
often subjected to may perpetuate a mis-
conception that common daily tasks and
working environments are dangerous.

“Mind Your Back”: Mind Your Language!
The iatrogenic nature of low back pain is
a reminder of the clinician’s responsibil-
ity to be mindful of the language we use.
Advice given by clinicians can lead to fear
and encourage hypervigilance. Here are
some examples.

“Sit Up Straight” In the absence of any
good evidence that one posture exists
to prevent pain, asking patients to work
hard to achieve correct posture may set
them up for a sense of failure and create
more anxiety when their pain persists.
“Sitting Is Bad for You” Encouraging
people to move and change position can
be helpful. Sedentary lifestyles are a risk
factor for low back pain, among many
other health conditions. Nevertheless, it
is important for clinicians not to perpetu-
ate worry that sitting down for more than

optimal posture exists or that avoiding “incorrect”
postures will prevent back pain.

Differences in postures are a fact of life. There are natural
variations in spinal curvatures, and there is no single spinal
curvature strongly associated with pain. Pain should not be
attributed to relatively “normal” variations.

Posture reflects beliefs and mood. Posture can offer insights
into a person’s emotions, thoughts, and body image. Some
postures are adopted as a protective strategy and may reflect
concerns regarding body vulnerability. Understanding reasons
behind preferred postures can be useful.

It is safe to adopt more comfortable postures. Comfortable
postures vary between individuals. Exploring different postures,
including those frequently avoided, and changing habitual
postures may provide symptom relief.

The spine is robust and can be trusted. The spine is a robust,
adaptable structure capable of safely moving and loading in a
variety of postures. Common warnings to protect the spine are
not necessary and can lead to fear.

Sitting is not dangerous. Sitting down for more than 30
minutes in one position is not dangerous, nor should it
always be avoided. However, moving and changing position
can be helpful, and being physically active is important for
your health.

One size does not fit all. Postural and movement screening
does not prevent pain in the workplace. Preferred lifting styles
are influenced by the naturally varying spinal curvatures, and
advice to adopt a specific posture or to brace the core is not
evidence based.

Acknowledgment: The authors would like to thank Kevin Wernli @KWernliPhysio for his assistance in developing the
illustrations for the figure.

FIGURE. Key points to change the posture narrative.
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may not need to be transferred to other
aspects of life.

Recommendations for Beyond the Clinic
There are challenges in reframing the
idea of “correct” posture. Science does
not support the common posture and
“core” beliefs often held by clinicians,
manual handling trainers, and society.
Forty years ago, it was common practice
to recommend bed rest for people with
low back pain. Persistent evidence-based
education means bed rest is no longer an
appropriate recommendation.

Let us work together to change the
“posture narrative.” The spine is a robust,
adaptable structure to be trusted. The FIG-
URE highlights this and other key points
from evidence related to spinal posture.
Discussions about spinal health and pain
with colleagues, patients and pain-free
members of the community should also
include other evidence-based factors such
as physical activity, stress, and sleep. An
educational campaign to change the pos-
ture narrative may encounter resistance in
certain areas of the physical therapy and
ergonomic professions, whose business
models may not align with what we now
understand to be best practice for manag-
ing low back pain. ®

[ VIEWPOINT ]
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| MUSCULOSKELETAL IMAGING ]

FIGURE 1. An oblique view of a 3-D reconstruction from cone-beam computed tomography
showing the left cervical/cranial region with an elongated styloid process (arrow), diagnosed
as “Eagle syndrome” or “stylohyoid syndrome” and sometimes referred to as “styalgia” when
painful.

showing the right cervical/cranial region with an average-length styloid process (arrow).

Stylohyoid Syndrome

GILBERT M. WILLETT, PT, PhD, OCS, Department of Oral Biology, School of Dentistry, Creighton University, Omaha, NE.
TIMOTHY F. WALKER, DDS, MS, Department of Diagnostic Sciences, School of Dentistry, Creighton University, Omaha, NE.
NEIL S. NORTON, PhD, Department of Oral Biology, School of Dentistry, Creighton University, Omaha, NE.

26-YEAR-OLD MALE DENTAL STU-
dent presented with an ache deep
to the angle of the left mandible
and moderate, constant pain with swal-
lowing. His symptoms began 3 years
earlier. He was initially diagnosed with
tonsilloliths and underwent tonsillec-
tomy. Symptoms were not relieved and
continued to worsen. While in radiog-
raphy training, he volunteered for oral
cavity imaging. An elongated left styloid
was noted. He sought additional medi-
cal examination and was diagnosed with
Eagle syndrome, characterized by cervi-
cal/oropharynx pain due to an elongated
styloid process (FIGURES 1 and 2).
The patient consulted a physical
therapist. Evaluation findings included

a Neck Disability Index score of 11/50, a
global pain rating of 4/10, a mild forward
head posture, mild limitations in cervical
active range of motion with right rotation
and right sidebending, and concurrent
muscular tension symptoms on the left.
The patient demonstrated limitations in
hyoid passive right lateral glide and mild
discomfort with left retromandibular
space palpation. Active craniocervical
flexion and left sidebending reproduced
his symptoms.

Based on imaging and examination
findings, the patient was instructed on
a home exercise program of cervical
stretching while swallowing to increase
tissue mobility, and a manual right
glide of the hyoid to improve stylohy-

oid ligament mobility. Six weeks later,
the patient reported that he was able to
swallow with only minimal, intermittent
discomfort. His Neck Disability Index
score improved to 4/50, and he rated
his pain at 2/10.

This rare syndrome has been reported
in children and adults.? Limited evidence
involving physical therapy is available,
and caution is indicated when consider-
ing the use of cervical spine manipula-
tion.® The interventions and resultant
positive outcomes in this case provide
additional information for physical ther-
apists who encounter patients with this
unusual diagnosis. @ J Orthop Sports
Phys Ther 2019;49(8):621. doi:10.2519/
Jospt.2019.8759

References

1. Green BN, Browske KM, Rosenthal MD. Elongated styloid processes and calcified stylohyoid ligaments in a patient with neck pain: implications for manual therapy practice.

J Chiropr Med. 2014;13:128-133. https://doi.org/10.1016/}.jcm.2014.06.006

2. Shereen R, Gardner B, Altafulla J, et al. Pediatric glossopharyngeal neuralgia: a comprehensive review. Childs Nerv Syst. 2019;35:395-402. https://doi.org/10.10074500381-018-3995-3
3. Wong ML, Rossi MD, Groff W, Castro S, Powell J. Physical therapy management of a patient with Eagle syndrome. Physiother Theory Pract. 2011;27:319-327. https://doi.org/10.3109/

09593985.2010.498036

The authors would like to thank two individuals who helped make this case study possible, Matthew A. Chavarria and Michael J. Walek.

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY | VOLUME 49 | NUMBER 8 | AUGUST 2019 | 621



Journal of Orthopaedic & Sports Physical Therapy®
Downloaded from www.jospt.org at on October 18, 2024. For personal use only. No other uses without permission.

Copyright © 2019 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

| RESEARCH REPORT ]

JODI L. YOUNG, PT, DPT! « ALEXIS A. WRIGHT, PT, PhD? ¢ DANIEL I. RHON, PT, DSc**

Nonoperative Management Prior to
Hip Arthroscopy for Femoroacetabular
Impingement Syndrome: An
Investigation Into the Utilization
and Content of Physical Therapy

urgery rates for various musculoskeletal conditions have
increased in recent years, despite significant costs,
potential risks, and no guarantee of satisfactory
outcomes.>#>3094> A condition for which elective surgical
management has increased is femoroacetabular impingement

(FAI) syndrome. The frequency of surgery for FAI syndrome has

increased significantly in recent years from 365% to 400%, reportedly

© BACKGROUND: There has been a significant
increase in surgeries for femoroacetabular impinge-
ment syndrome in recent years, but little is known
about the use of physical therapy prior to surgery.

© OBJECTIVES: To investigate the use of physical
therapy prior to hip arthroscopy for femoroac-
etabular impingement syndrome, by assessing the
number of visits and use of exercise. A secondary
objective was to evaluate whether comorbidities
prior to surgery were associated with the use of
physical therapy.

©METHODS: In this retrospective observational
cohort study, eligible participants between the
ages of 18 and 50 years undergoing hip arthros-
copy between 2004 and 2013 in the Military Health
System were included. Patients were categorized
based on whether they saw a physical therapist for
their hip in the year prior to surgery. For physical
therapy patients, dosing variables were identified,
including total number of visits and visits that
included an exercise therapy procedure code.

© RESULTS: 0f 1870 participants, 1106 (59.1%)

did not see a physical therapist for their hip prior
to surgery. For those who did, the median number
of visits was 2. Only 220 (11.8%) had 6 or more
unique visits with an exercise therapy procedure
code. Exercise was coded in 43.4% to 63.0% of
the total visits in each individual course of care
(mean, 52.3%). There was an association between
substance abuse and exercise utilization. No
other comorbidities were associated with physical
therapy or exercise therapy utilization.

© CONCLUSION: Physical therapy was not com-
monly used before undergoing arthroscopic hip
surgery by patients seeking care in the Military
Health System. Further research is needed to un-
derstand the reasons for poor utilization and better
define failed nonoperative management.
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@KEY WORDS: arthroscopic surgery, conser-
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due to advances in tools used
during hip arthroscopy, improved
ability to diagnose symptomatic
intra-articular pathology, and an
increasing number of new fellow-
ship-trained surgeons. 042831
Due to their invasive nature, many
elective orthopaedic surgeries are con-
sidered appropriate only after a course
of nonoperative management.? For FAI
syndrome, as with other musculoskeletal
conditions, the definition of “adequate
nonoperative management” is poorly
described in the literature and lacks a
consensus on optimal prescription and
dosage parameters.’®>* The lack of a gen-
eral standard of “adequate nonoperative
treatment” has likely led many to the un-
fortunate conclusion that nonoperative
treatment has failed. A recent scoping
review found that only 44% of studies
(n = 47) identified failed nonoperative
management as a requirement for hip ar-
throscopy, with 1 study reporting that only
30% of individuals underwent a regimen
of physical therapy prior to surgery.** This
highlights the need to explore and define
what is currently being considered “ad-
equate physical therapy intervention.”
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Stepped care models emphasize less
invasive, lower-risk treatment options
as initial care strategies, moving on to
more intensive and higher-risk interven-
tions for those who do not respond to
the “first-step” interventions. However,
without a clear definition of “adequate
nonoperative management,” it is difficult
to differentiate individuals who have re-
ceived appropriate initial stepped care
from those who have not. The stepped
care model is advocated in many areas
of medicine,*¢ specifically for chronic
musculoskeletal pain conditions,® such
as FAI syndrome, and in Military Health
System (MHS) settings.?® These stepped
care models can help to prevent unneces-
sary procedures and undue harm. These
courses of “nonoperative care,” however
poorly defined, often guide decisions for
progressing to the next level of care—in
this case, surgery. The current study is
the first step in understanding physical
therapy intervention, which is to inves-
tigate current practice for patients with
FAI syndrome.

Understanding how comorbidities
influence the utilization of physical
therapy may assist in determining which
individuals are more or less likely to
participate in physical therapy. Patients
with certain comorbidities may be more
likely to receive physical therapy.”” In
other cases, managing health care pro-
viders may not consider referring a pa-
tient to physical therapy if he or she has
comorbid conditions, believing it may be
inappropriate or unsafe. At this time, the
impact comorbidities may have on the
utilization of physical therapy, including
exercise, in patients with FAI syndrome
is unclear.

The purpose of this study was to
investigate the utilization of physical
therapy in the year prior to undergoing
hip arthroscopy. Utilization of physical
therapy included physical therapy evalu-
ations, the number of total rehabilitation
visits, and how often exercise therapy
was incorporated in the overall visits. We
also aimed to identify differences in the
presence of select comorbidities between

| RESEARCH REPORT ]

those who saw a physical therapist and
received exercise therapy and those who
did not.

METHODS

Study Design

HIS WAS A RETROSPECTIVE OBSERVA-
Ttional cohort study of patients un-

dergoing hip arthroscopy for FAI
syndrome in the MHS from June 30,
2004 through July 1, 2013, with presur-
gical health care utilization extracted for
each individual out to 12 months before
surgery.

Data Source

Data were extracted from the MHS Data
Repository, a centralized data repository
that captures, validates, integrates, dis-
tributes, and archives US Defense Health
Agency corporate health care data world-
wide. It receives data from the US Depart-
ment of Defense’s worldwide network of
more than 260 health care facilities and
from non-Department of Defense data
sources. These data include person-lev-
el data for all outpatient and inpatient
medical visits, both in military and civil-
ian hospitals. They also include informa-
tion about medical procedures and drug
prescriptions. Data were provided to the
investigators in raw form, meaning one
line for each unique medical visit, and
an aggregated file at the person level was
created. This aggregated file provided a
total sum of each care variable for each
individual. One investigator validated the
aggregated data against the raw data.

Participants

Patients seen in the MHS for arthroscopic
hip surgery associated with FAI syndrome
occurring between June 30, 2004 and July
1, 2013 were included in the cohort. We
identified surgical procedural codes most
used for FAI syndrome because there is
no dedicated International Classification
of Diseases-Ninth Revision (ICD-9) code
for FAI syndrome (Current Procedural
Terminology [CPT] codes 29862, 29914,
29915, 29916). Conditions other than FAI

syndrome that also could have received
these same surgical procedures were ex-
cluded (hip osteoarthritis; osteomyelitis
of the hip; malignant neoplasms of the
pelvis, hip, or lower extremity; avascular
necrosis of the hip; or any other arthritic
condition of the hip) if present in the 12
months prior to surgery. We also excluded
all arthroscopy codes labeled as diagnos-
tic procedures or for the purpose of loose-
body removal if they were present without
one of the codes above.

Because FAI syndrome is common in
younger adults (mean age range, 24-37
years),?'® we excluded anyone under 18
or over 50 years of age. This accurately
represented the active-duty service mem-
ber demographic, and any cases over this
age who still met the other criteria would
have been very minor.?® Finally, anyone
who was not an eligible beneficiary for the
entire surveillance period of 36 months
(12 months before and 24 months after
the surgery) was also excluded. Although
postsurgical health care utilization was
identified for the entire cohort, only
presurgical data were evaluated for this
study. Details of the data extraction have
been published elsewhere.*

Study Variables

Descriptive Variables Demographic vari-
ables, including age, sex, beneficiary cat-
egory, military service branch (ie, Army,
Air Force, Marine Corps, Navy, Coast
Guard), location of surgery (either mili-
tary or civilian hospital), and prescription
opioid use, were presented according to
utilization of physical therapy prior to
surgery and fewer than 6 or 6 or more
exercise therapy visits.

Independent Variables The primary
variables of interest were the use of
physical therapy prior to surgery, in-
cluding a dichotomous measure for
seeing a physical therapist, the number
of individual rehabilitation visits, and
the number of exercise therapy visits
(TABLE 1). To satisfy the physical therapy
utilization criteria, patients needed to
have at least 1 physical therapy evalu-
ation specifically for a hip diagnosis 31
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days or more before surgery (CPT code
97001). We chose this as a very conser-
vative threshold because a new evalua-
tion with a physical therapist within 30
days of surgery was unlikely to have been
for the purpose of satisfying the “non-
operative care” criterion, as surgeries
are often scheduled several months out
in this setting (mean, 4.3 months).?” In-
stead, these few occurrences were likely
to have included immediate presurgical
care or gait training to prepare the pa-
tient for changes in ambulation follow-
ing surgery. We also identified all visits
with physical rehabilitation procedure
codes (CPT codes ranging from 97010
to 97799), including those specifically
coded for exercise (CPT code 97110).

Patients were divided into groups based
on the number of visits, and then based on
whether exercise was utilized during these
visits. Exercise was isolated as an interven-
tion because it has been advocated in clini-
cal practice guidelines for FAI syndrome®
and is a safe and effective intervention for
a variety of musculoskeletal disorders.*#*
Utilization of exercise was further clas-
sified into utilization ratios and amount
of exercise utilization (TABLE 1). We chose
fewer than 6 or 6 or more exercise therapy
visits to dichotomize exercise users into a
low group and high group, respectively, as
6 visits represent a typical course of care of
physical therapy in the MHS, even though
other guidelines have advocated longer
treatment.”

Comorbidities Because comorbidities
can influence overall health care utiliza-
tion and potentially influence rehabilita-
tion, we identified comorbidities using
corresponding ICD-9 codes in medical
visits. We were unsure whether patients
with certain comorbidities would be
more or less likely to present to physical
therapy or influence referral to physical
therapy. The comorbidities identified in-
cluded cardiometabolic syndrome, men-
tal health disorders, insomnia, chronic
pain, systemic arthropathy, and sub-
stance abuse. Discussion on the extrac-
tion of these variables and the relevance
of comorbidities to overall prognosis in
patients with musculoskeletal disorders
has been published elsewhere.?” We then
looked to see whether there was a dif-
ference in the presence of comorbidities
between utilizers versus nonutilizers of
physical therapy and between low and
high utilizers of exercise.

Data Analysis

Descriptive characteristics, including
means, standard deviations, and frequen-
cies, were calculated for patients based on
the utilization of physical therapy, includ-
ing exercise, prior to surgery. Descriptive
data included person-level demographic
information. Baseline analyses for com-
parison included chi-square or Fisher’s
exact tests for categorical variables and
independent ¢ tests for continuous vari-
ables. A P value of less than .05 was se-

TABLE 1

DEscrIPTION OF COMMONLY USED VARIABLES

Variable Description

Physical therapy utilization
CPT code 97001

Rehabilitation visit
Exercise therapy visit
Exercise utilization ratio

Exercise utilizers
Low utilizers
High utilizers

At least 1 evaluation by a physical therapist 31 days or more before surgery, identified by

A visit with the use of a rehabilitation code (CPT codes 97010-97799)
A rehabilitation visit specifically with the use of exercise (CPT code 97110)

The proportion of all rehabilitation visits that included exercise therapy visits (total
exercise therapy visits/total rehabilitation visits x 100%)

5 or fewer exercise therapy visits
6 or more exercise therapy visits

Abbreviation: CPT, Current Procedural Terminology.

lected for significance. All analyses were
performed using SPSS Statistics Version
21.0 (IBM Corporation, Armonk, NY).

RESULTS

F 1870 ELIGIBLE PARTICIPANTS WHO

underwent hip arthroscopy, 1106

(59.1%) did not receive physical
therapy prior to surgery, and in those who
did, only 220 (11.8% of the total cohort,
28.8% of those who saw a physical thera-
pist) received 6 or more exercise therapy
visits. Demographics for the cohort are
described in TABLE 2. The patients dif-
fered statistically in age, sex, and branch
of service. Physical therapy utilizers were
more likely to serve in the Army (48.0%)
than in other military branches. High
exercise utilizers were more likely to be
female and younger (55% female; mean
age, 29.9 years).

Of the 764 (40.9% of the total cohort)
individuals who initiated physical thera-
Py, 79 (10.3% of all who saw a physical
therapist) received no additional care be-
yond the initial evaluation. The median
number of visits for those who did receive
physical therapy was 2. Two hundred sev-
enteen (28.4% of all who saw a physical
therapist) received only 1 to 2 follow-up
visits, while 315 (41.2% of all who saw a
physical therapist) received 6 or more vis-
its (FIGURE 1).

The exercise utilization ratio, on aver-
age, was 52.3%, meaning that roughly half
of all total visits in each individual course
of care included an exercise component.
The percentages ranged from 43.4% to
63.0%. There were 220 patients (11.8% of
the total cohort, 28.8% of those who saw
a physical therapist) who had 6 or more
physical therapy visits that also included
exercise therapy (TABLE 2). FIGURE 2 outlines
the mean exercise utilization ratios for the
various groups.

Patients were analyzed for the pres-
ence of comorbidities, as this may pro-
vide some insight into physical therapy
or exercise participation (TABLE 3). There
was a statistically significant difference
between low and high exercise utiliza-
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tion in those diagnosed with substance
abuse (P = .03). No other comorbidi-
ties were significantly associated with
physical therapy or exercise therapy
utilization.

DISCUSSION

LTHOUGH THERE IS EVIDENCE SUP-
Aporting the use of physical therapy

in the management of patients with
FAI syndrome,’ most individuals in this
cohort did not see a physical therapist,
and when they did, it was usually only for
a small number of visits. Exercise therapy
was also not used for most individuals
in this cohort, even though guidelines
recommend its use.”® The presence of
comorbidities was similar, regardless of
utilization of physical therapy or exercise

| RESEARCH REPORT |]

therapy, with the exception of substance
abuse, which did impact exercise use. It
is not known why the majority of this co-
hort did not undergo a trial of physical
therapy, including exercise, prior to pro-
gressing to surgery.

Individuals in this cohort received
far fewer physical therapy visits than the
number of visits recommended in the best
current guidelines. Although the defini-
tive value of exercise in the nonsurgical
management of FAI syndrome is still not
fully determined, the premise for its use
is sound. Exercise emphasizing strength-
ening of core and hip musculature and
improving neuromuscular control has
been shown to be an effective treatment
option for FAI syndrome,”'®?%#® as well as
other musculoskeletal disorders.?0-374041
In this study, exercise was not utilized as

often as expected prior to surgery. Only
315 (16.8% of the total cohort) patients
had 6 or more visits as part of their non-
operative care, and only 220 (11.8% of the
total cohort) patients had at least 6 visits
that each specifically included exercise.
There are many intervention options
for use in physical therapy, but the stron-
gest evidence is for exercise, so it is un-
clear why the individuals in this study
did not receive more exercise therapy.
In patients with knee osteoarthritis, 24
sessions of exercise and supervised ex-
ercise 3 times per week have large effect
sizes when compared to smaller doses.**
Hence, there is some precedent for spe-
cific dosing variables impacting outcomes
in musculoskeletal conditions. This raises
the question of whether the frequency
and dosage that patients in this study
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TABLE 2 DESCRIPTIVE STATISTICS FOR DIFFERENT COMPARISON GROUPS™
Physical Therapy Utilization Prior to Surgery Physical Therapy Utilization With at Least 1 Exercise Visit
(n =1870) (n = 559)
Low! Exercise High' Exercise

Variable No (n =1106) Yes (n=764) P Value Utilizers (n=339)  Utilizers (n = 220) P Value
Mean £ SD age, y 329+83 313177 <001 31577 299+75 02
Sex (female) 470 (42.5) 363 (475) 03 155 (45.7) 122 (55.5) 02
Beneficiary category A7 76

Active duty 739 (66.8) 524 (63.6) 242 (71.4) 149 (677)

Dependent 249 (22.5) 171(22.4) 68 (20.1) 43 (21.8)

Guard/eserve 5(05) 1(01) 1(0.3) 0(0.0)

Retired military 16 (L.5) 6(0.8) 3(09) 2(09)

Other/uinknown 97 (8.8) 62 (8.1) 25 (74) 21(95)
Branch of service 003 .05

Army 466 (42.1) 367 (48.0) 171(50.4) 88 (40.0)

Coast Guard 20 (1.8) 10(1.3) 6(18) 2(09)

Air Force 263 (23.8) 204 (26.7) 91(26.8) 72(32.7)

Marine Corps 144 (13.0) 81(10.6) 38(11.2) 24(109)

Navy 207 (187) 98 (12.8) 31(91) 34 (15.5)

Other/unknown 6(0.5) 4(0.5) 2(0.6) 0(0.0)
Surgery location (military hospital)* 571(51.6) 396 (51.8) 93 176 (519) 115(52.3) 94
Prescription opioid use

Unique individuals with opioid prescriptions 540 (48.8) 395 (51.7) 22 163 (48.1) 121 (55.0) A1

Mean + SD unique prescriptions 27140 28+31 31 28+29 29+28 64

Mean + SD days’ supply 150+45.0 16.0+439 65 134+293 1514327 53
*Values are n (percent) of patients unless otherwise indicated.
"Low exercise utilizers had fewer than 6 exercise therapy visits. High exercise utilizers had at least 6 exercise therapy visits.
*Versus civilian hospital.
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received constitute adequate conserva-
tive management. Some patients may
have received only a home exercise pro-
gram to satisfy the “nonoperative treat-
ment” criterion; however, the efficacy of
a home exercise program has not been
studied and, therefore, is unknown in
this population. In addition, compliance
with home exercise programs is difficult
to assess, whereas supervised exercise al-
lows for immediate feedback and modi-
fications, if necessary.?"*+

Current indications for surgery are
inconsistently described* and lack con-
sensus.* It is possible that the lowest-
level evidence for the use of nonoperative

management, including that which falls
under the umbrella of “physical therapy,”
may drive decisions to progress to surgi-
cal interventions, with little concern for
specificity of interventions or appropriate
dosing. On the other hand, some patients
may not be amenable to completing a full
course of physical therapy. In one survey,
21% of patients were not willing to par-
ticipate in a trial of nonoperative man-
agement lasting 6 months.?® This may be
especially true if patients believe surgery
is a more definitive solution and do not
understand how exercise could help.
Fifty percent of individuals with back
pain reported that they would be willing

250 .
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FIGURE 1. Total visits for individuals who were seen by a physical therapist (n = 764, 40.9% of cohort).
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FIGURE 2. Mean exercise utilization ratio (n = 685, 36.6% of cohort), determined by dividing the number of
exercise visits (numerator) by the total number of rehabilitation visits (denominator).
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to undergo spine surgery based solely on
abnormalities detected on magnetic res-
onance imaging, regardless of whether
they had any symptoms.” This is where
surgeon input could be of great value, as
71% of patients in a recent survey stated
that physician recommendation was the
primary influence on decisions about
treatment choice.5

It is unknown whether the plan of
care for those receiving physical therapy
in this study was limited to 1 or 2 visits
or initially included a full course of 6 or
more visits but was impacted by early pa-
tient self-discharge. Individuals treated
by physical therapists in the MHS are at
minimal risk for adverse events,>* so it ap-
pears that the benefit of physical therapy
outweighs the risk. Hence, the utilization
of physical therapy should be the prudent
clinical pathway implemented prior to
progressing to an invasive surgical proce-
dure, where health risks are possible.?>2
Further prospective trials are required to
understand the criteria health care provid-
ers are using to define failed nonoperative
management before progressing their pa-
tients to surgery, as well as patient barriers
to engaging in physical therapy.

Comorbidities were similar based on
utilization of physical therapy or exercise
therapy, except for substance abuse dis-
orders. There were a significantly larger
number of patients with substance abuse
disorders in the low exercise group (TABLE
3). Physical activity and exercise are widely
recommended by health care profession-
als for those with substance abuse dis-
orders.®>29 However, details related to
specific exercise parameters used in this
study are not available to better under-
stand exactly why individuals with sub-
stance abuse disorders received differing
amounts of physical therapy or exercise.

These data do not provide us with
information on why individuals may or
may not have received physical therapy
and exercise. Although there is evidence
suggesting that exercise is beneficial for
those with substance abuse disorders, in-
dividuals often exhibit a lack of motiva-
tion, which leads to low adherence to an
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exercise program.'* It is possible that pa-
tients in this cohort were not motivated
to exercise, which led to low utilization.
However, the reasons for this finding
in our study are unknown and should
be investigated in the future, especially
because the probability of having physi-
cal therapy or high or low exercise usage
did not differ with other comorbidities.
It is also unknown whether comorbidi-
ties developed before or after the visit to
a physical therapist.

The findings in this cohort provide
no information to better assess the
value of physical therapy before surgery,
primarily due to the lack of a nonsur-
gical comparison group. It is unclear
how many individuals received physi-
cal therapy intervention and did not go
on to have surgery, and how the dosing
and utilization of exercise in their care
compared to this presurgical cohort.
Therefore, we are unable to delineate
the differences that physical therapy
would have on downstream health care
utilization after surgery. However, if the
definition of nonoperative management
includes physical therapy with exercise,
then this study highlights that physical
therapy and exercise therapy are under-
utilized and likely underdosed in this
population.

There are some limitations to this
study. In a retrospective cohort study
that includes a large sample of claims

| RESEARCH REPORT |]

data, the integrity of the data is limited
to the accuracy of the coding. Physical
therapy and/or rehabilitation procedures
might have been coded incorrectly or not
coded at all. In other words, physical
therapy could have addressed the hip,
but the only code entered for the visit
was for back pain. However, even when
looking at exercise therapy visits linked
to any diagnosis in the entire body, the
overall number in this cohort that would
have had 6 or more exercise therapy visits
would have risen by only approximately
5%. The MHS is a closed, single-payer
system, and, therefore, results may be dif-
ferent in other settings. However, as in-
surance and cost are not a consideration,
it would be expected that utilization rates
would be higher than in traditional third-
party-payer systems in settings where co-
payments are common.

We only included patients who under-
went surgery, and utilization of physical
therapy and exercise could have been
higher in patients with FAI syndrome
who did not undergo surgery. We also only
included patients with at least 2 years of
eligibility for military medical benefits
after surgery, so those who left service
prior to 2 years after surgery would not
have been included in this analysis. Pa-
tients who had a more complete course
of physical therapy more than a year prior
to surgery would not have been captured
in this study. Finally, the management of

FAI syndrome continues to improve and
evolve, and it is possible that utilization
patterns would be different from 2013 to
the present.

CONCLUSION

HYSICAL THERAPY AND EXERCISE
Ptherapy are infrequently utilized

in the MHS for patients with FAI
syndrome before undergoing hip ar-
throscopy. In those who did have physi-
cal therapy, the majority had very few
visits, which did not reach a threshold
considered adequate by current clinical
practice guidelines. There was a signifi-
cantly greater number of patients with
substance abuse disorders who were low
exercise utilizers. However, no other co-
morbidities were associated with physical
therapy or exercise therapy utilization.
Future research is required to better un-
derstand how failed nonoperative man-
agement prior to progression to surgery
is defined. ®

IMKEY POINTS

FINDINGS: Physical therapy was not com-
monly used by patients with femoroac-
etabular impingement (FAI) syndrome
before undergoing hip arthroscopy in
the Military Health System; 59.1% did
not receive any hip-related physical
therapy. Only 16.8% of all patients had 6
or more Vvisits, and exercise was utilized

TABLE 3

PRESENCE OF COMORBIDITIES IN DIFFERENT PHYSICAL THERAPY UTILIZATION GROUPS*

Physical Therapy Utilization Prior to Surgery

Physical Therapy Utilization With at Least 1 Exercise Visit

(n =1870) (n = 559)
Low' Exercise Hight Exercise
Comorbidities Present Before Surgery No (n =1106) Yes (n =764) P Value Utilizers (n=339)  Utilizers (n = 220) P Value
Cardiometabolic syndrome 53 (4.8) 31(4.]) 49 19 (5.6) 8(3.6) 24
Mental health disorder 212 (192) 160 (20.9) .35 84 (24.8) 40 (18.2) 07
Insomnia 86 (78) 79(10.3) .06 36 (10.6) 21(95) 68
Chronic pain 102 (92) 72 (94) 88 36 (10.6) 18(82) 34
Systemic arthropathy 25(2.3) 9(12) .09 4(12) 3(14) 35
Substance abuse 160 (14.5) 128 (16.8) 18 69 (20.4) 29(13.2) 03

*Values are n (percent) of patients unless otherwise indicated.
"Low exercise utilizers had fewer than 6 exercise therapy visits. High exercise utilizers had at least 6 exercise therapy visits.
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only half of the time. Substance abuse
disorders influenced the utilization of
exercise.

IMPLICATIONS: Most patients who under-
went hip arthroscopy for FAI syndrome
did not have a course of physical therapy
in the year prior to surgery. When pa-
tients received physical therapy, they
often had few visits and fewer that
involved exercise therapy. With its
potential benefits and lower risk and
cost, physical therapy could be afforded
greater consideration as a treatment
option for patients with FAI syndrome
before surgery.

CAUTION: We did not compare to a non-
surgically treated cohort, so the value of
physical therapy is unknown. We only
included individuals who were receiv-
ing care in the Military Health System,
which may limit generalizability.
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