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Context: Limited evidence exists regarding the assessment
of single-item patient-reported outcomes when patients are
medically cleared to return to sport after a lateral ankle sprain
(LAS) injury.

Objective: To evaluate self-reports of improvement in health
status, pain, function, and disability at return to sport after an
LAS.

Design: Descriptive study.

Setting: Sixty-nine athletic training facilities across 24
states.

Patients or Other Participants: A total of 637 patients
(males = 53.2%) who were diagnosed with an LAS, restricted
from sport after injury, and subsequently medically cleared to
return to sport within 60 days were included.

Main Outcome Measure(s): Descriptive statistics were
used to summarize scores for health status (Global Rating of
Change), pain (Numeric Pain Rating Scale), function (Global
Rating of Function), and disability (Global Rating of Disability).
Mann-Whitney U tests were used to compare score differences
between sexes. A Kaplan-Meier analysis was performed to

provide a visual depiction of sex differences in the time to return
to sport.

Results: Most patients sustained an LAS injury while
participating in basketball, football, or soccer and were cleared
to return to sport 8 days after injury. More than two-thirds of
patients reported a meaningful improvement in health status
between the time of injury and return to sport. However, many
noted deficits related to pain (65.1%), function (86.2%), or
disability (35.8%) at return to sport. No differences were seen
between males and females for pain (P = .90), function (P =
.68), change in health status (P = .45), or disability (P = .21) at
return to sport, although males returned to sport slightly sooner
than females (P = .025).

Conclusions: Despite self-perceived improvements in
health status since the time of injury, patients typically returned
to sport with deficits in pain, function, and disability after an LAS.
Patients may be returning to unrestricted sport participation
before they feel their bodies have fully recovered from the injury.

Key Words: pain, function, disablement, numeric pain
rating scale, Global Rating of Function

sport after a lateral ankle sprain.

patient’s perspective during patient care.

Key Points
* The majority of patients reported a meaningful improvement in health status between the time of injury and return to

» Despite being medically cleared for unrestricted participation, most patients continued to experience deficits related
to pain and function at return to sport after a lateral ankle sprain injury.
e Single-item patient-reported outcome measures can provide an efficient and meaningful way to capture the

injury during sport participation, accounting for

more than 60% of all sport-related injuries.'* After
an LAS, most patients report relatively rapid improvements
in impairment-based symptoms (eg, pain, range of motion)
and return to sport participation in a comparatively short
period of time.>* In fact, almost all patients will return to
unrestricted participation within 10 days of injury.* Due to
the short time frame between injury and return to sport,
LASs are typically viewed as inconvenient but inconse-
quential injuries by patients and clinicians. However,
evidence indicates that LAS injuries can result in long-
term consequences, including lingering impairment-based

l ateral ankle sprains (LASs) are the most common

symptoms (eg, pain, swelling, instability), decreased
function, and decreased health-related quality of life and
increased risk of chronic conditions, including chronic
ankle instability and posttraumatic osteoarthritis.” Because
of these negative consequences, increased emphasis has
been placed on providing evidence-based guidelines to
assist clinicians in the management of patients with LASs.

In 2018, the International Ankle Consortium® released a
consensus statement that identified the essential compo-
nents clinicians should evaluate and consider during the
assessment of a patient with an LAS. Before this consensus
statement, the National Athletic Trainers’ Association’
released a position statement that summarized and endorsed
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approaches to the effective treatment of LAS. Together,
these documents provide clinicians with comprehensive
evidence-based recommendations, and each one highlights
the need for assessing patient-reported outcomes in the
management of LAS injuries. Patient-reported outcomes
are outcomes that are important and meaningful to the
patient and should inform the approach to patient care,
including return-to-sport decisions.®

Current best practices recommend a shared approach that
incorporates biological (eg, structure and function) as well
as psychological (eg, tolerance) assessments when making a
return-to-sport decision.” Patient-reported outcomes (eg, self-
report of function) are recommended as a primary component
of a battery of return-to-sport criteria.””~'"' However, despite an
increased emphasis on capturing patient perspectives using
patient-reported outcomes measures as part of the management
and return-to-sport decision making after LAS injuries, limited
evidence exists describing patient-reported outcomes after acute
LAS injuries, particularly at return to sport.

Previously, McCann et al'? and Simon et al'® investigated
patient outcomes at return to sport after ankle injuries and
described deficits in self-report of function, as measured by
the Foot and Ankle Ability Measure. Although these
findings begin to provide insight into patient outcomes at
return to sport, they offer only a narrow view of the patient
from a disablement perspective (ie, function or activity).'*
Assessing the patient’s health risk on multiple levels of
disablement (eg, impairment or body structures and
functions, function or activity, and disability or participa-
tion) may provide a more comprehensive perspective of the
patient'* and further inform return-to-sport decisions.
Earlier researchers have suggested that single-item
patient-reported outcome measures may offer similar
information as multi-item patient-reported outcome mea-
sures'>!® and capture all levels of disablement!” in a time-
efficient manner. Thus, the purpose of our study was to
evaluate self-reports of improvement, pain, function, and
disability at return to sport after an LAS injury using single-
item patient-reported outcome measures. In addition, we
evaluated possible sex differences in days to return to sport
and scores on single-item outcome measures because
previous authors have demonstrated sex differences in
patient-reported outcome scores'® and outcomes specific to
LAS injuries, such as an increased risk of reinjury'® and the
development of chronic ankle instability.?

METHODS
Design and Setting

We conducted a retrospective analysis of patient records
in the Athletic Training Practice-Based Research Network
(AT-PBRN). From 2010 to 2021, patient records were
created by 119 athletic trainers practicing at 69 clinical
practice sites (secondary schools = 58, colleges = 10, and
other = 1) across 24 states that represented the Southern
(n = 7), Midwestern (n = 6), Northeastern (n = 5), Western
(n = 5), and Pacific (n = 1) regions of the United States.?!
Most athletic trainers were female (55.5%, n = 66) and, on
average (mean = SD), were 29.4 £ 8.7 years old, certified
for 4.7 = 6.0 years, and employed at their current site for
1.6 = 4.1 years at the time of the study.

Patients

Cases were included if the patient was diagnosed with an
LAS, restricted from sport at the time of injury, and then
medically cleared to return to sport within 60 days. Because
the investigation was a retrospective analysis of deidentified
patient records, the university’s Institutional Review Board
determined it was exempt.

Procedures

Patient data were recorded in a web-based electronic
medical record (EMR; CORE-AT) by athletic trainers who
were members of the AT-PBRN. Before data collection, all
athletic trainers completed a training session that provided
an overview of the functions and features of the EMR. To
preserve data integrity and quality, we abstracted data from
the EMR using standard procedures described previously.??
Relevant patient cases were first identified using the Interna-
tional Classification of Diseases, version 10, code associated
with an LAS injury diagnosis (S93.409A). The type of injury
(new or recurrent) was not recorded in the EMR. From this
subset, we then identified cases in which the patient was
restricted from sport at the time of injury (no participation,
noncontact only, light contact only, or other restrictions) and
then medically cleared to return to sport (no restrictions). These
patient cases were analyzed for the current examination. Using
a unique identification number for each included patient case,
we identified and abstracted the remaining data from the injury
demographics and daily treatment forms in the EMR for
analysis.

Instrumentation

The CORE-AT EMR (www.core-at.com) is a web-based
system that is compliant with Health Insurance Portability
and Accountability Act regulations.*® The functionality and
features of the CORE-AT EMR have been described in
detail.?*> From the injury demographics forms, we
abstracted variables associated with injury characteristics
including sex, sport, and participation status at the time of
injury. From the daily treatment forms, we abstracted
participation status and scores from the following single-
item patient-reported outcome measures at return to sport:
Global Rating of Change (improvement), Numeric Pain
Rating Scale (pain), Global Rating of Function (function),
and Global Rating of Disability (disability). All of these
single-item patient-reported outcome measures are com-
monly used during patient care and possess established
measurement properties.!” A summary of the single-item
patient-reported outcome measures, including disablement
level, score ranges, and score interpretation, can be found in
Table 1. The number of days to return to sport was
calculated as the difference in days between the date of
injury and the date of return to sport.

Analysis

We calculated descriptive statistics (frequency count,
percentage, median, interquartile range [IQR], and range) to
summarize the variables as appropriate. Variables were sex,
sport, number of days to return to sport, and scores on the
single-item measures at return to sport. We used the
minimal clinically important difference (MCID) value for
the Numeric Pain Rating Scale (2 points)** to describe
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www.core-at.com

Table 1. Single-ltem Patient-Reported Measures'”
Name Health Construct Disablement Level Score Scale Score Interpretation
Global Rating of Change Improvement Varies 15-point Likert scale Improvement experienced if rating is better
than a little bit better
Meaningful improvement experienced if
rating is better than quite a bit better
Numeric Pain Rating Scale Pain Body structure and 11-point adjectival Deficits exist if rating is >0
function Minimal clinically importance difference is a
change of 2 points
Global Rating of Function Function Activity 0%—100% Deficits exist if rating is <100%
Meaningful deficit if rating is <90%
Global Rating of Disability Disablement Participation 6-point adjectival Deficits exist if rating is less than no difficulty

meaningful improvement in pain over time. We also
reported the percentage of patient cases with Global Rating
of Function scores <90%, as earlier researchers?>2® have
suggested a score below this threshold represents a meaningful
deficit in self-report of function. We computed Mann-Whitney
U tests for comparisons of males and females on days to return
to sport and scores on single-item patient-reported measures
because the preliminary analysis indicated these variables
demonstrated nonnormal distributions. A Kaplan-Meier anal-
ysis was also performed to provide a visual depiction of sex
differences in the time to return to sport. A 2-tailed a level =
.05 was the criterion for statistical significance. We used SPSS
(version 27; IBM Corp) for all analyses.

RESULTS

A total of 2954 patient cases with LAS were reported in
the AT-PBRN via an injury demographics form from 2010
to 2021. Figure 1 provides a flow diagram that illustrates
how patient cases were identified and selected based on our
inclusion criteria.”’” Among patients who otherwise met the
criteria for the study, 19 (2.8%) were excluded because they
did not return to play within 60 days (1 did not return
for 395 days). For the period beyond 60 days, the
distribution became too sparse to model reliably. An
additional 16 patients (2.4%) were removed because they
either had an indeterminate score on the Global Functioning
Scale (n = 12) or were missing scores on other outcome
variables (n = 4).

‘ 2954 Patient cases with a recorded lateral ankle sprain ‘

791 Patient cases with no
participation restrictions at
time of injury

—

2163 Patient cases with participation restrictions at time of injury ‘

1491 Patient cases with no
recorded status change for
participation

—

672 Patient cases with a recorded status change to return to sport during care ‘

19 Patient cases with a return-
to-sport status change >60 d

—

653 Patient cases with a recorded status change to return to sport <60 d postinjury ‘

16 Patient cases with missing
outcomes data at return to
sport
‘ 637 Patient cases in the final analysis ‘

Figure 1. Flow diagram for selection of study cohort.

Therefore, a total of 637 patient cases (male = 53.2%)
were included in the final analysis. Most of the patients
were cared for within a secondary school setting (n = 504,
79.1%), followed by collegiate (n = 102, 16.0%) and clinic
or other (n = 31, 4.9%) settings. More than 78% of patients
sustained an LAS while participating in basketball (n =
191, 30.0%), football (n = 130, 20.4%), soccer (n = 113,
17.7%), or volleyball (n = 65, 10.2%; Figure 2). At the time
of injury evaluation, patients exhibited a median pain score
of 5 (IQR = 3—6, range = 0—10). After injury evaluations by
the athletic trainers, patients were restricted from participation
according to the following categories: no participation (68.0%,
n = 433), other restrictions (21.0%, n = 134), light contact
only (8.0%, n = 51), and noncontact only (3.0%, n = 19).

As a group, the median days to return to sport was 8
(IQR = 4-15, range = 1-59), with males (median = 8§,
IQR = 4-13, range = 159 days) returning to sport slightly
sooner (P =.025) than females (median = 9, IQR = 5-15,
range = 1-59 days). A time-to-event curve (Figure 3)
provides a graphic image of the differences between sexes
in days since injury. As noted in Table 2, male and female
athletes did not differ on any of the single-item patient-
reported outcome measures at return to sport.

At return to sport, most patients (84.5%, n = 538)
reported some level of improvement (Global Rating of
Change rating that was better than a little bit better) since
the time of injury (Figure 4). More than 67% (n = 431)
described a meaningful improvement in health status
(Global Rating of Change rating that was better than quite
a bit better) at return to sport. When considering the top 4
sports, we found that the percentage of patients who rated
quite a bit better or higher on the Global Rating of Change
was similar at return to sport (basketball = 143, 74.9%;
football = 88, 67.7%; soccer = 73, 64.6%; and volleyball =
46, 70.8%).

As a group, the median score change for pain between
injury evaluation and return to sport was 3 (IQR = 2-5;
range = —6 to 10; a negative number represents an increase
in pain). Between injury evaluation and return to play, most
patients experienced a meaningful improvement in pain, with
488 (76.6%) displaying a change score that met or exceeded
the MCID. The sport distributions between those who met or
exceeded the MCID (football = 34, 22.8%; soccer = 33,
22.1%; basketball = 31, 20.8%; volleyball = 12, 8.1%;
and other sports = 39, 26.2%) by the time they returned to
sport and those who did not meet the MCID (basketball =
160, 32.8%; football = 96, 19.7%; soccer = 80, 16.4%;
volleyball = 53, 10.9%; and other sports = 99, 79.7%)
were similar. Despite these meaningful improvements in
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Figure 2. Sport participation of patients (n = 637). Abbreviation: ROTC, Reserve Officers’ Training Corps.

pain scores over time, most patients reported some level of
pain at return to sport (65.1%, n = 415; Numeric Pain
Rating Scale rating >0; Table 2 and Figure 4).

Most patients also noted a functional deficit (n = 549,
86.2%; Global Rating of Function rating of <100%; Table
2 and Figure 5) even though they were medically cleared
for full participation in sport. Further, on the Global Rating
of Function, more than one-third of patients (36.7%, n =
234) had a score of <90%. No differences were apparent
among sports in the median Global Rating of Function
score, with athletes in all sports endorsing a score of >90%
except those in softball (n = 24, median score = 85%),
other sports (n = 22, median score = 85%), and badminton
(n = 4, median score = 81.5%). Approximately one-third
of patients (35.8%, n = 228) detailed some level of
disability (Global Rating of Disability rating worse than no
difficulty; Figure 6) at return to sport, with no apparent
differences among the top 4 sports (basketball = 74, 38.7%;
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Figure 3. A time-to-event curve of the differences between sexes
in days to return to sport.

football = 42, 32.3%; soccer = 43, 38.1%; and volleyball =
22, 33.8%).

DISCUSSION

Our study adds to the limited body of literature describing
patient outcomes at return to sport after an LAS injury. To
the best of our knowledge, we are the first to describe
patient outcomes at return to sport at all levels of disablement
using single-item patient-reported measures. Our results
suggest that, despite reporting meaningful improvements in
overall health status since the time of injury, patients continued
to experience deficits in pain, function, and disability at return
to sport after LAS. These findings further indicate that patients
are returning to unrestricted sport participation before they
perceive that their bodies have fully recovered from the injury.
Patient-reported outcomes at return to sport did not differ
based on sex, but males returned to unrestricted sport
participation slightly sooner than their female counterparts.

Pain is a common impairment after any sport-related
injury and can be an important yet complex component in
return-to-sport decisions. Although pain is viewed as a sign
that the body is inflamed, injured, or otherwise unwell, pain
is also an accepted component of sport participation, with
most athletes playing with some level of pain.?®?° This
notion was supported by our study, as we determined that
65% of patients recounted some level of pain at return to
sport, despite perceiving a meaningful improvement in pain
between injury evaluation and return to sport. The short-
term perspective is to accept the pain and continue to
participate,”®?® yet it may also have long-term conse-
quences. For example, athletes who were injured during
collegiate athletics experienced more bodily pain than their
uninjured®® and nonathlete®' counterparts in later years.
Furthermore, persistent pain in later years has also been
associated with reduced physical activity and depression,
which can affect overall quality of life.** As the sports medicine
community continues to identify ways to preserve health and
wellness across a patient’s lifespan, researchers should seek to
better understand how stakeholders (eg, patients, clinicians,
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Table 2. Descriptive Statistics for Single-ltem Measures by Sex

All (n = 637) Males (n = 339) Females (n = 298)
Single-ltem Measure Median (IQR) Range Median (IQR Range Median (IQR) Range P Value
Global Rating of Change 6.0 (5.0-7.0) 1-11 6.0 (5.0-7.0) 1-11 6.0 (4.0-7.0) 1-13 .45
Numeric Pain Rating Scale 1.0 (1.0-2.0) 0-8 1.0 (1.0-2.0) 0-8 1.0 (1.0-2.0) 0-7 .90
Global Rating of Function, % 90 (85-95) 0-100 90 (85-95) 0-100 90 (85-95) 0-100 .68
Global Rating of Disability 1.0 (1.0-2.0) 1-7 1.0 (2.0) 1-5 1.0 (1.0-2.0) 1-7 21

Abbreviation: IQR, interquartile range.

family members) consider the possibility of long-term
consequences and how this topic is discussed.

Self-report of function is also a commonly measured
patient outcome after an LAS injury, and best-practice
guidelines recommend evaluating self-report of function at
return to sport.”'® Both McCann et al'? and Simon et al'?
showed that patients indicated deficits in self-report of
function at return to sport using the Foot and Ankle Ability
Measure. Specifically, McCann et al'> and Simon et al,"
respectively, identified patient scores of 58% and 78% on
the Activities of Daily Living subscale and 72% and 73%
on the Sports subscale. Notably, these scores were <90%,
which has been characterized as reflecting a meaningful
deficit in self-report of function.”® We found similar deficits,
with a median score of 90% and more than one-third of
patients receiving a score <90% on the Global Rating of
Function. The presence of functional deficits at return to
sport may facilitate the persistence of such deficits over the
long term. Recently, Marshall et al** determined that those
with a previous ankle injury who were later cleared for full
participation had an average score of 94% on the Activities
of Daily Living subscale of the Foot and Ankle Ability
Measure during the preparticipation examinations in future
seasons. Similar to the lingering effects of pain, deficits in
self-report of function may lead to long-term consequences
such as reduced physical activity** and lower health-related
quality of life*>> and warrant further investigations into the
effects of these deficits on long-term outcomes.

The Global Rating of Disability is a single-item measure
that is less commonly used in sports medicine.*® To our
knowledge, this is the first study to use the Global Rating of
Disability after an LAS injury. We found that one-third of
patients reported some level of disablement at return to
sport. Interestingly, a lower percentage of patients cited
deficits in ability than in pain and function. However,
because disability relates to a patient’s perception of the

ability to perform social roles such as playing a sport, the
lower percentage may have reflected the fact that they were
returning to sport at that time and so may not have yet
perceived deficits in this category.

Taken together, deficits indicated using single-item
measures suggest that patients may be returning to
unrestricted sport participation before they feel their bodies
have fully recovered from the injury. Returning to sport
before full recovery could lead to lingering deficits in
patient-reported outcomes, such as function and health-
related quality of life, which have been observed for
patients with ankle'** or knee®’~* injuries. Nonetheless,
the decision to return to sport participation may come at a
time when the balance between full recovery and the risk of
an adverse outcome is tolerable for the athlete.® Specifi-
cally, athletes or those advising them may have a higher
level of risk tolerance for the possibility of a recurrent
injury, persistent impairment, or a chronic condition in
considering when to return to sport participation after an
injury.>* In the context of persistent impairment and long-
term conditions such as posttraumatic osteoarthritis, it is
important for clinicians, researchers, and stakeholders to
better understand how lingering deficits in pain, function,
and disability affect long-term health and well-being after
sport-related injuries and identify management strategies to
reduce their effects. For example, a better understanding of
injury and subsequent functional limitations may be needed
because pain-related depression appears to be mediated by
functional ability.*>4°

Using multiple single-item patient-reported outcome
measures, we were able to identify deficits analogous to
those identified on multi-item patient-reported outcome mea-
sures in patients with LAS.'>'* Therefore, the use of single-item
patient-reported outcome measures may offer an efficient and
meaningful way to capture the perspective of a patient with
an LAS or other musculoskeletal injury on a global level.
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Figure 4. Global Rating of Change scores at return to sport (n = 637).
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Figure 5. Global Rating of Function scores at return to sport (n = 637).

Although the use of multi-item patient-reported outcome
measures is recommended because they can more comprehen-
sively capture the patient’s perspective,® practical challenges
exist in terms of successfully implementing these measures (eg,
time, lack of organizational support).>® The use of several
single-item patient-reported outcome measures that capture
different levels of disablement (eg, body structure and function
such as pain, activity such as function, participation such as
disability) has been proposed as one way to incorporate patient-
reported outcome measures into patient care and address
common barriers related to the use of these measures."’
Previous findings'>'® suggested that scores on single-item
patient-reported outcome measures correlated with scores on
multi-item measures. Still, it remains optimal to use multi-item
patient-reported outcome measures as they provide the best
opportunity to capture the patient’s perspective in the most
comprehensive manner.® For instance, no single-item patient-
reported outcome measure can capture health-related quality
of life'” or risk tolerance,” which are important patient
outcomes. However, clinicians who are using patient-reported
outcome measures for the first time might consider single-
item measures as a starting point.'”

Sex appears to be an important factor to take into account
when investigating return-to-play timelines after sport-
related injuries such as concussion.*!**? Yet the authors*!!3
of earlier studies on return-to-play timelines after an ankle
sprain did not address possible sex differences. Thus, to our

No difficulty 64.2%
Very mild difficulty

Mild difficulty

Global Rating of
Disability

Moderate difficulty

Severe difficulty | 0.3%

Cannot perform my daily activities | 0.2%

0 50 100 150 200 250 300 350 400 450
No. of Patients

Figure 6. Global Rating of Disability scores at return to sport
(n = 637).

knowledge, we are the first to suggest that sex differences
may exist in return-to-play timelines after LAS. Male athletes
in our study returned to full participation 1 day sooner than
their female counterparts; the difference was statistically
significant, but whether it is clinically meaningful is currently
unknown. Hence, more efforts are needed to better understand
the potential effect of sex on return-to-play timelines after an
LAS. Similarly, prior researchers demonstrated possible sex
differences in patient-reported outcome scores at return to play
after sport-related injuries such as anterior cruciate ligament
reconstruction.* Still, little is known of possible sex differences
in patient-reported outcomes after LAS injuries. Although we
did not identify any sex differences in patient-reported
outcomes at return to play after an LAS, sex should be
considered an important factor in future investigations.

Our study was not without limitations. As with most
research that relies on data from electronic records systems,
a marked difference existed between the number of
potential patient cases in our database (ie, database
population) and the final sample selected for our examina-
tion. Following reporting standards,”” we were transparent
regarding this difference and provided a summary of how
the final sample was selected (Figure 1). The primary
concern is the potential generalizability of the findings for
the selected sample. Although we recognize this potential
concern, we believe that our selected sample fairly
represents the target population because our findings were
based on days to return to sport and self-reports of function
at return to sport were consistent with those of earlier
authors.*'%!3 Furthermore, we calculated several indices of
central tendency (mean and median) and variability (IQR)
to provide the reader with options for interpreting the
results. Despite these limitations, to our knowledge, our
sample size is the largest reported for patients at return to
sport after an LAS injury and thus adds valuable
information to the current literature. Future investigators
should seek to understand if return-to-sport decisions are
influenced by the sport and a patient’s risk tolerance for
short- and long-term consequences. For example, whether
basketball players assume more risk than swimmers when
deciding to return to sport is unclear. Similarly, it is
unknown if the clinicians providing care for basketball
players are more comfortable sending patients back to play
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earlier than swimmers or vice versa. One way to determine
this is by comparing patient-reported outcome scores at
return to sport based on the sporting activity, which we
were unable to accomplish in a meaningful way with the
current dataset because the top 4 sports accounted for 78%
of all patient cases. In addition, we were focusing on patient
outcomes at return to sport, so we did not consider specific
aspects of sport, characterizing treatments, and more
importantly, how the treatment may affect short- and
long-term patient outcomes. For example, whether the type,
amount, or duration of treatment affects pain, function, or
disability is uncertain. Authors of future studies should also
characterize how injury history affects patient-reported
outcomes during the recovery phase of the injury. Based on
how the data were entered into the EMR, we were unable to
establish if the injury was new or recurrent. Previous
researchers®?*72%4 have suggested that a prior injury could
affect patient-reported outcomes on a long-term basis, but it
is unknown if a prior injury affects the recovery of patient-
reported outcomes between injury and return to sport. More
work is also needed to better understand how scores from
patient-reported outcome measures can be used to guide
both patient care and return-to-sport decisions. Guidance
such as appropriate score ranges and scoring thresholds for
safer return to sport can assist clinicians in making more
informed patient care decisions, but such data do not yet
exist. 043

CONCLUSIONS

Our study furthers the understanding of patient-reported
outcome measure scores at return to sport after an LAS
injury. To our knowledge, we are the first to assess all levels
of disablement using a combination of single-item patient-
reported outcome measures. We found that most patients
returned to sport with some level of deficit related to pain
and function. Also, despite reporting a meaningful
improvement in health status between the time of injury
and the return to sport, some patients continued to
experience deficits in ability at return to sport after an
LAS. Clinically, patients may be returning to unrestricted
sport participation before they feel their bodies have fully
recovered from the injury. As such, clinicians should be
mindful of these potential deficits when considering return-
to-sport decisions after an LAS injury.

ACKNOWLEDGMENTS

We thank the members of the AT-PBRN for contributing to this
study, which was partially funded by the National Athletic
Trainers’ Association Research & Education Foundation.

REFERENCES

1. Fernandez WG, Yard EE, Comstock RD. Epidemiology of lower
extremity injuries among U.S. high school athletes. Acad Emerg
Med. 2007;14(7):641—645. doi:10.1197/j.aem.2007.03.1354

2. Hootman JM, Dick R, Agel J. Epidemiology of collegiate injuries
for 15 sports: summary and recommendations for injury prevention
initiatives. J Athl Train. 2007;42(2):311-319.

3. Bleakley CM, McDonough SM, MacAuley DC. Some conservative
strategies are effective when added to controlled mobilisation with
external support after acute ankle sprain: a systematic review. Aust J
Physiother. 2008;54(1):7—-20. doi:10.1016/s0004-9514(08)70061-8

Medina McKeon JM, Bush HM, Reed A, Whittington A, Uhl TL,
McKeon PO. Return-to-play probabilities following new versus
recurrent ankle sprains in high school athletes. J Sci Med Sport.
2014;17(1):23-28. doi:10.1016/j.jsams.2013.04.006

Gribble PA, Bleakley CM, Caulfield BM, et al. 2016 consensus
statement of the International Ankle Consortium: prevalence, impact
and long-term consequences of lateral ankle sprains. Br J Sports
Med. 2016;50(24):1493—1495. doi:10.1136/bjsports-2016-096188
Delahunt E, Bleakley CM, Bossard DS, et al. Clinical assessment of
acute lateral ankle sprain injuries (ROAST): 2019 consensus
statement and recommendations of the International Ankle Consor-
tium. Br J Sports Med. 2018;52(20):1304—1310. doi:10.1136/bjsports-
2017-098885

Kaminski TW, Hertel J, Amendola N, et al. National Athletic
Trainers” Association position statement: conservative management
and prevention of ankle sprains in athletes. J Athl Train. 2013;48(4):
528-545. doi:10.4085/1062-6050-48.4.02

Evans TA, Lam KC. Clinical outcomes assessment in sport
rehabilitation. J Sport Rehabil. 2011;20(1):8—16. doi:10.1123/JSR.
20.1.8

Ardern CL, Glasgow P, Schneiders A, et al. 2016 Consensus
statement on return to sport from the First World Congress in Sports
Physical Therapy, Bern. Br J Sports Med. 2016;50(14):853—864.
doi:10.1136/bjsports-2016-096278

Wikstrom EA, Mueller C, Cain MS. Lack of consensus on
return-to-sport criteria following lateral ankle sprain: a systematic
review of expert opinions. J Sport Rehabil. 2020;29(2):231-237.
doi:10.1123/js1.2019-0038

Smith MD, Vicenzino B, Bahr R, et al. Return to sport decisions
after an acute lateral ankle sprain injury: introducing the PAASS
framework—an international multidisciplinary consensus. Br J
Sports Med. 2021;55(22):1270—1276. doi:10.1136/bjsports-2021-
104087

McCann R, Kosik K, Terada M, Gribble P. Residual impairments
and activity limitations at return to play from a lateral ankle sprain.
Int J Athl Ther Train. 2018;23(2):83—88. doi:10.1123/ijatt.2017-
0058

Simon JE, Snyder Valier AR, Kerr ZY, Djoko A, Marshall SW,
Dompier TP. Changes in patient-reported outcome measures from
the time of injury to return to play in adolescent athletes at secondary
schools with an athletic trainer. J Athl Train. 2019;54(2):170—176.
doi:10.4085/1062-6050-553-15

Snyder AR, Parsons JT, Valovich McLeod TC, Bay RC, Michener
LA, Sauers EL. Using disablement models and clinical outcomes
assessment to enable evidence-based athletic training practice, part
I: disablement models. J Athl Train. 2008;43(4):428—436. doi:10.
4085/1062-6050-43.4.428

Winterstein AP, McGuine TA, Carr KE, Hetzel SJ. Comparison of
IKDC and SANE outcome measures following knee injury in active
female patients. Sports Health. 2013;5(6):523—529. doi:10.1177/
1941738113499300

Valier AR, Welch Bacon CE, Bay RC, Houston MN, Valovich
McLeod TC. Validity of single-item patient-rated outcomes in
adolescent football athletes with concussion. Arch Phys Med
Rehabil. 2016;97(7):1202—1205. doi:10.1016/j.apmr.2015.11.015
Lam KC, Marshall AN, Snyder Valier AR. Patient-reported outcome
measures in sports medicine: a concise resource for clinicians and
researchers. J Athl Train. 2020;55(4):390—408. doi:10.4085/1062-
6050-171-19

Lam KC, Snyder Valier AR, Bay RC, Valovich McLeod TC. A
unique patient population? Health-related quality of life in
adolescent athletes versus general, healthy adolescent individuals.
J Athl Train. 2013;48(2):233-241. doi:10.4085/1062-6050-48.2.12
Wikstrom EA, Cain MS, Chandran A, et al. Lateral ankle sprain
increases subsequent ankle sprain risk: a systematic review. J Athl
Train. 2021;56(6):578—585. doi:10.4085/1062-6050-168-20

Journal of Athletic Training 633

$S900E 93l) BIA §1-90-GZ0Z e /woo Alooeignd-poid-swiid-yiewlayem-jpd-awiid//:sdiy woly papeojumoq


https://doi.org/10.1197/j.aem.2007.03.1354
https://doi.org/10.1016/s0004-9514(08)70061-8
https://doi.org/10.1016/j.jsams.2013.04.006
https://doi.org/10.1136/bjsports-2016-096188
https://doi.org/10.1136/bjsports-2017-098885
https://doi.org/10.1136/bjsports-2017-098885
https://doi.org/10.4085/1062-6050-48.4.02
https://doi.org/10.1123/JSR.20.1.8
https://doi.org/10.1123/JSR.20.1.8
https://doi.org/10.1136/bjsports-2016-096278
https://doi.org/10.1123/jsr.2019-0038
https://doi.org/10.1136/bjsports-2021-104087
https://doi.org/10.1136/bjsports-2021-104087
https://doi.org/10.1123/ijatt.2017-0058
https://doi.org/10.1123/ijatt.2017-0058
https://doi.org/10.4085/1062-6050-553-15
https://doi.org/10.4085/1062-6050-43.4.428
https://doi.org/10.4085/1062-6050-43.4.428
https://doi.org/10.1177/1941738113499300
https://doi.org/10.1177/1941738113499300
https://doi.org/10.1016/j.apmr.2015.11.015
https://doi.org/10.4085/1062-6050-171-19
https://doi.org/10.4085/1062-6050-171-19
https://doi.org/10.4085/1062-6050-48.2.12
https://doi.org/10.4085/1062-6050-168-20

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Hershkovich O, Tenenbaum S, Gordon B, et al. A large-scale study
on epidemiology and risk factors for chronic ankle instability in
young adults. J Foot Ankle Surg. 2015;54(2):183—187. doi:10.1053/
j-jfas.2014.06.001

Census regions and divisions of the United States. US Census
Bureau. Accessed September 15, 2020. https://www?2.census.gov/
geo/pdfs/maps-data/maps/reference/us_regdiv.pdf

Lam KC, Marshall AN, Welch Bacon CE, Valovich McLeod TC.
Cost and treatment characteristics for sport-related knee injuries
managed by athletic trainers: a report from the Athletic Training
Practice-Based Research Network. J Athl Train. 2021;56(8):
922-929. doi:10.4085/1062-6050-0061.20

Valovich McLeod TC, Lam KC, Bay RC, Sauers EL, Snyder Valier
AR; Athletic Training Practice-Based Research Network. Practice-based
research networks, part II: a descriptive analysis of the Athletic
Training Practice-Based Research Network in the secondary
school setting. J Athl Train. 2012;47(5):557-566. doi:10.4085/
1062-6050-47.5.05

Salaffi F, Stancati A, Silvestri CA, Ciapetti A, Grassi W. Minimal
clinically important changes in chronic musculoskeletal pain intensity
measured on a numerical rating scale. Eur J Pain. 2004;8(4):283-291.
doi:10.1016/j.¢jpain.2003.09.004

Gribble PA, Delahunt E, Bleakley C, et al. Selection criteria for
patients with chronic ankle instability in controlled research: a
position statement of the International Ankle Consortium. Br J Sports
Med. 2014;48(13):1014—1018. doi:10.1136/bjsports-2013-093175
Lam KC, Marshall AN, Holland B, Bay RC, Wikstrom EA, Snyder
Valier AR. Patients experience significant and meaningful changes
in self-report of function during the first 2 weeks after an ankle sprain
injury: a report from the Athletic Training Practice-Based Research
Network. J Sport Rehabil. 2022;32(2):117—123. doi:10.1123/js1.2022-
0014

Benchimol EI, Smeeth L, Guttmann A, et al. The REporting of
studies Conducted using Observational Routinely-collected health
Data (RECORD) statement. PLoS Med. 2015;12(10):e1001885. doi:
10.1371/journal.pmed.1001885

Weinberg R, Vernau D, Horn T. Playing through pain and injury:
psychosocial considerations. J Clin Sport Psychol. 2013;7(1):41-59.
doi:10.1123/jcsp.7.1.41

Hammond LE, Lilley JM, Pope GD, Ribbans WJ. The impact of
playing in matches while injured on injury surveillance findings in
professional football. Scand J Med Sci Sports. 2014;24(3):e195—200.
doi:10.1111/sms.12134

Cowee K, Simon JE. A history of previous severe injury and
health-related quality of life among former collegiate athletes. J Athl
Train. 2019;54(1):64—69. doi:10.4085/1062-6050-377-17

Simon JE, Docherty CL. Current health-related quality of life is
lower in former Division I collegiate athletes than in non-collegiate
athletes. Am J Sports Med. 2014;42(2):423—429. doi:10.1177/
0363546513510393

Turner RW 2nd, Sonnega A, Cupery T, et al. Functional limitations
mediate the relationship between pain and depressive symptoms in former

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

NFL athletes. Am J Mens Health. 2019;13(5):1557988319876825. doi:
10.1177/1557988319876825

Marshall AN, Snyder Valier AR, Yanda A, Lam KC. The impact of
a previous ankle injury on current health-related quality of life in
college athletes. J Sport Rehabil. 2020;29(1):43—50. doi:10.1123/jsr.
2018-0249

Hubbard-Turner T, Turner MJ. Physical activity levels in college
students with chronic ankle instability. J Athl Train. 2015;50(7):
742—747. doi:10.4085/1062-6050-50.3.05

Houston MN, Hoch JM, Hoch MC. Patient-reported outcome
measures in individuals with chronic ankle instability: a systematic
review. J Athl Train. 2015;50(10):1019—1033. doi:10.4085/1062-
6050-50.9.01

Lam KC, Harrington KM, Cameron KL, Snyder Valier AR. Use of
patient-reported outcome measures in athletic training: common
measures, selection considerations, and practical barriers. J Athl
Train. 2019;54(4):449—458. doi:10.4085/1062-6050-108-17
Cameron KL, Thompson BS, Peck KY, Owens BD, Marshall SW,
Svoboda SJ. Normative values for the KOOS and WOMAC in a
young athletic population: history of knee ligament injury is associated
with lower scores. Am J Sports Med. 2013;41(3):582—589. doi:10.
1177/0363546512472330

Lam KC, Markbreiter JG. The impact of knee injury history on
health-related quality of life in adolescent athletes. J Sport Rehabil.
2019;28(2):115-119. doi:10.1123/jsr.2017-0226

Donovan L, Hetzel S, Laufenberg CR, McGuine TA. Prevalence and
impact of chronic ankle instability in adolescent athletes. Orthop J Sports
Med. 2020;8(2):2325967119900962. doi:10.1177/2325967119900962
Schwenk TL, Gorenflo DW, Dopp RR, Hipple E. Depression and
pain in retired professional football players. Med Sci Sports Exerc.
2007;39(4):599—605. doi:10.1249/mss.0b013e31802fa679

Stone S, Lee B, Garrison JC, Blueitt D, Creed K. Sex differences in
time to return-to-play progression after sport-related concussion.
Sports Health. 2017;9(1):41—44. doi:10.1177/1941738116672184
Tamura K, Furutani T, Oshiro R, Oba Y, Ling A, Murata N.
Concussion recovery timeline of high school athletes using a stepwise
return-to-play protocol: age and sex effects. J Athl Train. 2020;55(1):
6-10. doi:10.4085/1062-6050-452-18

Mok AC, Fancher AJ, Vopat ML, et al. Sex-specific outcomes after
anterior cruciate ligament reconstruction: a systematic review and
meta-analysis. Orthop J Sports Med. 2022;10(2):23259671221076884.
doi:10.1177/23259671221076883

Lam KC, St Thomas S, Snyder Valier AR, Valovich McLeod TC,
Bay RC. Previous knee injury and health-related quality of life in
collegiate athletes. J Athl Train. 2017;52(6):534—540. doi:10.4085/
1062-6050-50.5.01

Tassignon B, Verschueren J, Delahunt E, et al. Criteria-based return
to sport decision-making following lateral ankle sprain injury: a
systematic review and narrative synthesis. Sports Med. 2019;49(4):
601-619. doi:10.1007/s40279-019-01071-3

Addpress correspondence to Kenneth C. Lam, ScD, ATC, Department of Interdisciplinary Health Sciences, A.T. Still University, 5850 E

Still

Circle, Mesa, AZ 85206. Address email to klam@atsu.edu.

634

Volume 58 e Number 7/8 e July/August 2023

$S900E 93l) BIA §1-90-GZ0Z e /woo Alooeignd-poid-swiid-yiewlayem-jpd-awiid//:sdiy woly papeojumoq


https://doi.org/10.1053/j.jfas.2014.06.001
https://doi.org/10.1053/j.jfas.2014.06.001
https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
https://doi.org/10.4085/1062-6050-0061.20
https://doi.org/10.4085/1062-6050-47.5.05
https://doi.org/10.4085/1062-6050-47.5.05
https://doi.org/10.1016/j.ejpain.2003.09.004
https://doi.org/10.1136/bjsports-2013-093175
https://doi.org/10.1123/jsr.2022-0014
https://doi.org/10.1123/jsr.2022-0014
https://doi.org/10.1371/journal.pmed.1001885
https://doi.org/10.1123/jcsp.7.1.41
https://doi.org/10.1111/sms.12134
https://doi.org/10.4085/1062-6050-377-17
https://doi.org/10.1177/0363546513510393
https://doi.org/10.1177/0363546513510393
https://doi.org/10.1177/1557988319876825
https://doi.org/10.1123/jsr.2018-0249
https://doi.org/10.1123/jsr.2018-0249
https://doi.org/10.4085/1062-6050-50.3.05
https://doi.org/10.4085/1062-6050-50.9.01
https://doi.org/10.4085/1062-6050-50.9.01
https://doi.org/10.4085/1062-6050-108-17
https://doi.org/10.1177/0363546512472330
https://doi.org/10.1177/0363546512472330
https://doi.org/10.1123/jsr.2017-0226
https://doi.org/10.1177/2325967119900962
https://doi.org/10.1249/mss.0b013e31802fa679
https://doi.org/10.1177/1941738116672184
https://doi.org/10.4085/1062-6050-452-18
https://doi.org/10.1177/23259671221076883
https://doi.org/10.4085/1062-6050-50.5.01
https://doi.org/10.4085/1062-6050-50.5.01
https://doi.org/10.1007/s40279-019-01071-3

