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Abstract

Currently, treatment of sports-related concussiotates the prescription of physical and
cognitive rest to allow the injured brain to recoaad for concussion-related symptoms to
subside. However, clinicians who prescribe resoétien met with resistance from athletes who
do not recognize its therapeutic value in the recpyrocess. Research has shown that athletes
often fail to comply with rest recommendationsuiésg in protracted recovery and the
persistence of symptomiglethod: This study employed a three-group pretest-posttest
experimental design to compare the effects of thierent concussion management protocols.
Participants were recently concussed collegiaseori-professional athletes ages 18-25 seen in
the UTEP CMCPurpose This study sought to determine whether suppleargrattempts to
encourage athletes’ compliance with rest recommendafollowing concussion would benefit
their recovery. The researchers addressed theimareral questionWhich of the following
treatment protocols will best facilitate recovergrh a sports-related concussion: (a) standard
of care, (b) standard of care + a self-monitoringngponent, or (c) standard of care + a
therapeutic alliance componenResults Statistical tests revealed that Groups B and C
demonstrated significantly faster recovery timestroup A, being returned to play sooner.
Statistical analyses revealed no significant déifees across groups in IMPACT scores from
PC1 to PC2, but Groups B and C improved in morates when qualitatively compared to
ImMPACT normative data. Participants in Groups B @xdemonstrated varying levels of
compliance with the rest protocol as measured yegorts.Conclusion:These results suggest
that participants who receive the standard of cambined with either a self-monitoring or
therapeutic alliance component may demonstrate signaficant gains in recovery.

KEY WORDS: Concussion, mTBI, sports-related, compliance, rest, recovery, ImPACT,
self-monitoring, therapeutic alliance, return to play
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Chapter 1: Introduction

Over recent years, sports-related concussionsreaeé/ed an increasing amount of
attention and become a growing public health canddp to 3.8 million sports-related
concussions occur annually in the United StatesGCID13). Current best practice mandates the
prescription of physical and cognitive rest folatraent of concussion until resolution of
concussion-related symptoms. The goal is to allmwbncussed brain to return to metabolic
homeostasis prior to the individual engaging irufagphysical/cognitive activities. While most
concussions resolve within 7-10 days, research shioat many athletes fail to comply with
these recommendations, resulting in prolonged ouraf symptoms and cognitive impairments.
This study evaluated potential treatment compongetsself-monitoring; therapeutic alliange
which may positively influence athletes’ compliavegh rest recommendations following
concussive injury, thus resulting in quicker reagvEmes.
1.1 Concussion

The termconcussionoften used interchangeably wittild traumatic brain injury
(mTBI), is broadly defined as “a trauma-induced physilagsruption of brain function”
(Zuckerman, Lee, Odom, Solomon, Forbes, et al.2R@oncussion may result from a bump,
hit, or jolt to the head or body which forces tleat to shake back and forth. This violent
shaking of the head causes the brain to shift alyrigiriking the skull, which may in turn result
in neuronal dysfunction. This neuronal dysfunct®due to a cascade of neurochemical, ionic,
and metabolic changes which cause altered cergli@se metabolism and reduced cerebral
blood flow (Laddy, Sandhu, Sodhi, Baker, & Will@012). While it is minimally detectable

anatomically, it often manifests itself symptomaliig throughout the body. Among others,



symptoms may include headache, confusion, dis@tient, unsteadiness, and emotional, visual,
or sleep disturbances (Giza & Hovda, 2001).
1.2 Concussion Assessment

Computerized neurocognitive testing is increasifgging used for assessment of
concussions in combination with subjective evabratiThe athlete’s subjective self-reported
symptoms are best supported by their performanasbpattive computerized neurocognitive
assessments, which can be administered seriditgck recovery (Broglio, Macciocchi, &
Ferrara, 2007). Fazio, Lovell, Pardini, and Collig807) and Broglio et al. (2007) underscored
the importance of objective neurocognitive testwigen they found that athletes may tend to
underreport concussion-related symptoms duringestibe measures in an effort to expedite
return to play. Athletes’ self-reported data codphath their performance on neurocognitive
assessments produces a more accurate assessitienpafient’s recovery (Lovell et. al, 2004).

One such computerized neurocognitive assessmépedtn the UTEP CMC, the
Immediate Post-Concussion Assessment and Cogiliéiseng (IMPACT), was specifically
designed for assessment of sports-related concugsis available in 21 languages and takes
approximately 30 minutes to complete. It consi$tsixindividual test modules which measure
aspects of cognitive functioning and a Post ConounsScale PCS a symptom questionnaire) in
which the athlete rates the severity of 22 conausgelated symptoms using a 6-point Likert
scale. Results of the test yield a total symptompmasite score and four more composite scores
for verbal memory, visual memory, processing sgaéxb termedrisual motor spegdand
reaction time (lverson, Brooks, Collins & LovelD@6). The ImPACT is inclusive of a
demographic questionnaire that requires the atbdeti®cument relevant educational, sports

participation, and personal medical history. Thiotlte use of several alternate forms, the



ImMPACT was designed to minimize practice effectoffio et al., 2007). Recent research has
shown IMPACT to be sensitive to detecting mild eeof sport-related concussion and has
documented reliability of INPACT’s composite scofeClincy et al., 2006; Iverson, et al.
2006; Shatz, Pardini, Lovell, Collins, & Podell,08). Schatz and colleagues (2006) found the
IMPACT’s sensitivity to be 81.9% and specificitylde 89.4%, suggesting that the test is a useful
neurocognitive assessment tool that can provideabdé post-concussion cognitive and
symptom data that can assist practitioners in ngagafer return-to-play decisions. The internal
consistency reliability of the PCS for concussddetes has been demonstrated to be very high
(r =.93) (Lovell et al., 2010). Overall reliabilitf the INPACT tool has been examined in a
number of studies, having been found to range f&#rto .76 (Broglio et al., 2007).

The profession of clinical neuropsychology hasralhistory of over-pathologizing test
scores, particularly in the use of the term “impant” (Lovell & Collins, 2003). Lovell and
Collins (2003) noted it is often the case that wtess scores fall below average, the test taker is
deemed asnpairedwhen in fact they may still be within average @wlaverage range. In their
research, they have compiled normative data fdn eathe ImMPACT composite scores as well
as the postconcussion scale for male/female urityérigh school students. They utilized the
following classification ranges and percentile raakges: Mildly Impaired < 2nd percentile;
Borderline 3rd — 9th percentile; Low Average 10tR4th percentile; Average 25th — 75th
percentile; High Average 76th — 90th percentilep&ior 91st — 98th; Very Superior > 99th
percentile (Lovell & Collins, 2003). This normatidata is often helpful in classifying the
severity of impairment for those sustaining a castn as well as monitoring their recovery.

Supported by neurocognitive assessment and thetedthself-reports, clinical

observation plays a crucial role in the assesswiespiorts-related concussion. Particularly



without baseline information, the diagnosis, praggapand treatment of an injured athlete are
much more subjective (Salvatore & Fjordbak, 20Rtute signs and symptoms following
concussive injury are key indicators of concussind are essential for evaluation. Salvatore and
Fjordbak (2011) differentiate that whereas symptanesa subjective experience described by
the patient, signs are objective indicators noted brained observer or clinician. Signs of a
concussion may occur as changes in cognitive-conuative function (e.g. slowed reaction
times or word fluency), physical manifestationgj(dalance issues), or behavioral changes (e.g.
irritability). At present, there is no perfect draggtic test or marker that clinicians can rely on f
an immediate diagnosis of concussion in the sppdmvironment (McCrory, Meeuwis, Aubry,
Cantu, Dvorak, Echemendia, et al., 2013). Thuscession is best assessed through evaluation
of a range of domains including neurocognitive fiortvia objective testing, symptoms via self-
reports, and signs via clinical observation.
1.3 Concussion Management

According to the 2012 consensus statement on ceimcus sport, the cornerstone of
concussion management is physical and cognitiveurgg symptoms resolve, and then
symptom-free completion of a stepwise progresskanase program prior to returning to play.
The first level of protocol, total rest, demands tessation of physical and cognitive
stimulation, including activities such as textisghoolwork, and video games which all involve
the cognitive load of attention and concentratRecommended activities include: rest and
breaks from sports and school, avoidance of exedsuioright lights, noise, computers, and
television (McCrory et al., 2013).

The theoretical basis for cognitive and physicat fellowing concussion is evident in

the research base. During the past decade, anioddlsmand human data have helped develop a



better understanding of the metabolic and functieffacts associated with concussions. After
an injury, the brain should increase cerebral blitma to speed the delivery of nutrients,
including glucose, to the injured cells. Howevég tellular response in the concussed brain
restricts cerebral blood flow by up to 50% - thesmmatch in the supply and demand for glucose
results in an energy crisis at the cellular le@ka & Hovda, 2012). During the early phase of
brain healing, equilibrium begins to develop betw#es supply and demand of the brain’s
energy needs and energy production. If given gefiicime and energy to recover, the neurons
will restore intracellular function and remain vi@l§Grady, Master, & Gioia, 2012).

Animal models have demonstrated that exercise hasraful effect on brain recovery
immediately following an injury. Similarly, cogme work early after a concussion may also
increase the metabolic demands of the cells aha@when the cells are particularly vulnerable
(Grady et al., 2012). In human models, studies lhawed that high levels of cognitive and/or
physical activity in the early post-concussive ghhad a negative impact on cognitive function,
both in symptoms and in cognitive testing. For egkanGioia and colleagues reported that
more than 80% of students with concussion hadrafsignt increase in symptom severity
during school throughout the first 2 weeks posttinj(2010). The implication is that premature
neuronal activation in the absence of re-injuryldon and of itself have a negative effect on
recovery (Grady, Master, & Gioia, 2012)

While the research base evaluating the efficaagsiffor treatment of concussion is
sparse, some evidence documenting the positivetefté rest exists. Moser, Glatts, and Schatz
(2012) and Moser and Schatz (2012) concluded tpatiad of cognitive and physical rest may
be a useful means of treating concussion-relategpgyms, regardless of whether rest was

prescribed in the early or prolonged stages ofwego In a systematic review of the literature,



Schneider and colleagues also suggested that agsbenof benefit in regards to the resolution
of concussion (Schneider, Iverson, Emery, McCrbigtring, Meeuwisse, 2013).

The concepts of physical and cognitive exertionlmamnepresented on a continuum that
ranges from no activity (i.e., full rest) to fulttavity (i.e., no rest). It is not realistic to aeke a
state of no activity — a conscious patient mustigegn some degree of physical and cognitive
activity. The therapeutic goal of concussion manag# is to limit physical and cognitive
exertion to a level that is tolerable in order teeghe brain a better opportunity to return to
homeostasis (McLeod, 2010). Data collected by Bedear(2013) suggested the possibility that
there may exist a 7-10 day window immediately feilog concussive injury in which physical
and cognitive rest may drastically improve the fatdlinical course of the injury.

1.4 Compliance I ssues with Rest Protocols

Patient compliance is vital to the effectivenesthefapeutic regimens. Therapeutic goals
cannot be achieved without patient compliance,ltiegun poorer patient outcomes (Cameron,
1996). Historically, compliance with therapeutitdamedical recommendations has been a
difficult feat for patients. In a quantitative rew of patients’ adherence to medical
recommendations, DiMatteo found an average nonradhbe rate of 24.8% (2004). Concerning
sports-related concussion, several studies haventiercted failed compliance with return-to-play
guidelines in which student-athletes have retutnguay prematurely (Yard & Comstock, 2009;
Ackery, Provvidenza, & Tator, 2009). Consequerttig, overwhelming majority of these non-
compliant athletes who returned to play prematucelytinued to suffer from post-concussion
symptoms (Ackery et al., 2009; Bederman, 2013).

Specific to level one of the return-to-play stemvsogression program, physical and

cognitive rest, very few studies have evaluatetetgltompliance. Recently, in a study



comparing the physical and cognitive activitiesvad concussed collegiate athletes with those of
a control group, Bederman (2013) found that botiretets demonstrated a high level of
noncompliance, showing similar levels of activig/tae control group. It is not surprising that
these athletes continued to experience concusslated symptoms throughout and after the
critical recovery period (7-10 days post). In amotbtudy examining compliance in a younger
population, children were asked to keep activigriéis following concussion in which only 67%
of the children remained compliant with activitygugctions (Gagnon, Swaine, & Forget, 2009).
In addition to these studies, there is much anet@widence to suggest that many concussed
patients of all ages do not comply with rest rec@ndations.

It has been suggested that rest protocol compliar@aebe complicated by a general lack
of knowledge about the consequences of head if§soyvier, Prestholdt, & Warner, 1988).
Unfortunately, clinicians who prescribe rest areonfmet with resistance from athletes, parents,
and school/athletic officials who do not see therdpeutic value of missing school or sports for
multiple days or possibly weeks. Athletes, pareats] coaches may recoil at the need for, or
effectiveness of, rest and inactivity (Moser et 2012a).
1.5 Potential I nfluences of Compliance

Ponsford and colleagues found that the provisioa @dncussion informational pamphlet
to individuals sustaining a concussion contributethe resolution of concussion-related
symptoms at follow-up evaluation. Their control gpowho did not receive the pamphlet,
continued to report symptoms three months postussion, particularly those of sleep
disturbances and anxiety (Ponsford, Willmott, RahwCameron, Kelly, et al., 2002). Results
of this study suggest that the provision of infotimato concussed individuals may influence

compliance with concussion management rest prado&averal concussion management



clinics, including UTEP’s, have implemented theypsamn of printed informational resources as
part of the course of treatment. Still, a numbeatbfetes may be unwilling to comply with
recommendations for physical rest despite thisipron of information (Bederman, 2013; Moser
et al, 2012a). Identification of other treatmentingmnents that could influence compliance in the
realm of concussion management would benefit daglclinicians implementing treatment and
the clients recovering from concussion.

Since the early 1970self-monitoring(also termedelf-regulation, self-evaluation, or
self-reinforcementhas been consistently demonstrated as an efettéatment component for
altering an individual’'s behavior across a varigtgettings, including clinical, academic, and
home environmental (Kanfer, 1970; Mahoney, Moorad®/ & Moura, 1971; DiGangi, Maag,

& Rutherford, 1991; Boutelle& Kirschebaum, 2012¢psRive results have been found to occur
when behavior therapy is applied to cases in wthelpatient is an active participant in data
collection. Research in the area of self monitohag shown that the act of observing and
recording one’s own behavior which is attached \&ithrsive consequences (e.g. persistence of
concussion-related symptoms) can dramatically #fi@rbehavior (Mahoney, 1971). In
implementing a self-monitoring component, treatnmmaathods are initiated during a session and
are carried out by the patient in their everydayiremment. Thus, behavior change is instigated
by the clinician but carried out by the patientondssumes the therapist’s role of observing and
monitoring their own behavior (Kanfer, 1970). Fertimore, self-monitoring helps to clarify and
bolster the rationale and goals for treatment (GpEeimunds, Brodman, Benjamin, & Kendall,
2012). This type of treatment component may padrtyfitting in the area of concussion
management because patients are typically assasdembunseled once a week until they have

recovered from their injury — their recovery magafty depend on the cognitive and physical



activities in which they take part in outside o# ttlinician’s domain. After the provision of
information and recommendations for total resthmy dlinician, it is up to the patient to follow
through with those recommendations in their eveyyelavironment and temporarily change their
behaviors to allow for full recovery.

Another favorable treatment approach in the liteaproven to be effective in altering
patient behavior by encouraging treatment compéancorporates tnerapeutic alliancethe
positive relationship between patient and healtk paofessional (Barofsky, 1978; Madden,
1990). This alliance is an emergent quality of parship and mutual collaboration between
patient and provider, and is one of the strongaktiated factors influencing therapy success
(Wampold, 2001). This patient-provider relationshgs also been recognized by many
researchers as a key factor for compliance. Thawehand attitudes of the provider can have a
profound impact on patient compliance. By showiagsitivity, empathy, and understanding
toward the patient, the provider may facilitateagdignt-provider relationship of mutual respect
which in turn will promote compliance as well atigfaction with care (Cameron, 1996). A
meta-analysis of several studies regarding patiemipliance found that inadequate supervision
by health care providers correlated with reducdtepacompliance rates (Haynes et al., 1976).
Schapira and colleagues evaluated the extensicimafian supervision within a therapeutic
alliance, concluding that reminders such as teleploalls concerning the treatment regimen are
simple but useful ways for clinicians to promoteigrat compliance (1992). This particular
approach may be effective in encouraging patientg@nce within the realm of concussion
management. Again, patients are typically assemsdaounseled once a week until they have
recovered from their injury and their recovery ngagatly depend on the cognitive and physical

activities in which they take part in outside oé ttlinician’s domain. Periodic phone calls from



the clinician during the critical recovery periodymnot only serve as reminders for compliance,
but may also help establish a therapeutic allidryceonveying the fact that the clinician cares
about the patient’s recovery. In turn, athletes fm@ynore willing to comply with rest
recommendations when a positive patient-providtiomship of mutual respect exists.

1.6 Purpose

Concussed athletes’ noncompliance with physicalcagphitive rest recommendations
remains an important hurdle to concussion manageamehrecovery. To date, no studies in the
literature base have attempted to encourage conggliaith rest recommendations to facilitate
recovery. Furthermore, no studies have examinedetagonship between levels of compliance
and measures of recovery. Only one study by Bedef2@13) has examined collegiate student-
athlete’s compliance with rest recommendation®fihg concussion, and this study had a
concussed sample size of only two individuals. €heta dire need for this type of research
considering the documented levels of noncompliavide medical recommendations and the
prevalence of sports-related concussions.

The purpose of this study was to determine whetllditional attempts to encourage
athletes’ compliance with rest protocols followicgncussion would result in more significant
improvement within the 7-10 day critical recovesripd when compared to those receiving only
the standard of care. The researchers soughtéontiee whether these additional attempts
would result in faster return-to-play times of cossed student-athletes and/or more significant
improvement in neurocognitive test scores. Anogual within the study was to gain some
insight into how concussed athletes comply withh resommendations according to self reports,

as well as how their compliance may have or havemmpacted their recovery. This information
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would be a novel addition to the literature base @ay profoundly impact our understanding of
and treatment for concussions.

Within the domain of the UTEP Concussion Managen@mic, this study sought to
address the experimental questidmich of the following treatment protocols will bécilitate
recovery from a sports-related concussion: (a) d&d of care, (b) standard of care + a self-
monitoring component, or (c) standard of care +harapeutic alliance componenttivas
hypothesized that participants in either treatngeatip B or C would be more likely to comply
with rest recommendations. Thus, they would exldster recovery times and be returned to
play sooner, as well as demonstrate more signifigaims in IMPACT neurocognitive

assessment scores from the initial post-concussialuation to the follow-up evaluation.
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Chapter 2: Methods

2.1 Design

This study employed an experimental three-groupeptgosttest design to evaluate the
effectiveness of three different treatments orrdoevery of concussed athletes. The
independent variables of interest were the follgnimree treatment$A) standard of care, (B)
standard of care + a self-monitoring componertd (C) standard of care + a therapeutic
alliance componentor ethicality purposes, a control group receiviogreatment was not
utilized. Instead, comparisons in treatment gaifSroups B and C were made against those of
Group A. Dependent variables of interest were tr¢i@pants’ performance on the INPACT
assessment tool as measured by the five INPACT asitepscores (i.e. verbal memory, visual
memory, processing speed, reaction time, total symscore) as well as the length of recovery
time as measured by the time from concussion tirgitime the stepwise progression program
was initiated. For further descriptive measurefAGT normative data was used to classify
severity rankings for each group based on the g'aupan performance on the INPACT. The
researchers also utilized descriptive statisticsxamine the extent to which athletes complied
with rest recommendations for Groups B and C.
2.2 Participants

A total of 10 recently concussed athletes (6 malese recruited for participation in this
study. They played either at the collegiate or sprafessional level. Participants were selected
from the Concussion Management Clinic (CMC) atWmeversity of Texas at El Paso (UTEP).
Involvement in this study required that each paréint be between the ages of 18-25 with no
history of attention deficit disorder, learningatiders, brain surgery, meningitis,

seizure/epilepsy, substance abuse, or concusgirg within the last 12 months. It was also

12



required that all participants have had a valitldhpost-concussion assessment (PC1) following
concussive injury and a valid follow-up post-corgiaa assessment (PC2). Participants were

distributed across a variety of sports, represemtéagure 2.1.

Baseball/sonba”g

Dance -

Volleyball

Track & Field

Cheer mm Group C

Sport

Basketball mGroup B

EGroup A
Ice hockey

Soccer

Football

Frequency

Figure 2.1 represents the participants’ distributiacross sports for Groups A, B, and C.

This study employed alternating assignment tdrmeat groups. Participants who met
the criteria for involvement and were willing tkéapart in this study were alternately assigned
to treatment Groups B (n=5) and C (n = 5), begigmiith Group B. Existing data obtained from
the UTEP CMC within the last four years was usesidiect participants for Group A. The
primary investigator conducted an electronic res@earch specifying the inclusion and
exclusion criteria for this study. The search rssyielded 60 participants who were selected for

assignment to Group A. Table 2.2 displays the deapigc data for each group.
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Table 2.2 provides demographic data of participdmtgreatment group.

Treatment Participants Gender Age
Group (n) M ale/Female (M/SD)
A 60 41/19 19.57(1.32
B 5 3/2 20.2(0.83)
C 5 3/2 20.0(1.87)

Institutional Review Board approval was obtaineidmpto data collection. To recruit
participants for Groups B and C, recently concusdbbites visiting the UTEP CMC for initial
post-concussion assessment were asked to pamicipttis study. Each willing participant was
informed that participation was strictly voluntaayd asked to read and sign a written consent
form prior to involvement. Participants were madege that their involvement in this study and
any information they reported as part of being Iagd in this study would remain confidential
and not affect any return-to-play recommendatioagléron behalf of the UTEP CMC. All data,
both hard copies and electronic copies, were shckept in the UTEP CMC under physical
lock and key or electronic password protection.cHaopies of consent forms, survey results, and
test results were kept in a file cabinet which reved locked when not in use. INPACT scores
and demographic data for each participant wereesiato and stored in a computer database
for analysis on a password-protected computer.

2.3 Materials/Procedures

Each newly recruited participant was assesseceityfEP CMC as soon as possible
following concussive injury. Evaluation began watlparticipant interview and then participants
underwent a neurocognitive-linguistic assessmettétya Components of the battery included

computerized neurocognitive-linguistic testing (IW®T and a module from the Revised Token

14



Test), 3-dimenstional picture copying tasks, amdpad naming word fluency task. The
assessments were carried out by CMC student @dmsojvolunteers from the department of
speech-language pathology) who were trained inwctinty the assessments. The primary
investigator, also a CMC student clinician, did pattake in these assessments and spoke to the
participants recruited for Groups B and C regardiegtment and this study after they were
assessed. Following completion of the assessméeraesults of the participants’
performance were reviewed by the CMC clinician¢g] the clinic director (Ph.D, CCC-SLP &
ANCDS certified). Following review, one of the folling treatments was initiated.

2.3.1Group A

Group A received the standard of care treatmens ddnsisted of direct counseling

with the participant, providing information regandithe nature of concussions, the rationale

for physical and cognitive rest, the dangers afrmehg to play too soon, and rest

recommendations with suggested activity restrigidny questions posed by the participant

were answered and they were provided with writtéarmation reiterating what was

discussed during counseling. Group A received tnf/treatment with no additional

treatment components.

2.3.2Group B

Group B received the standard of care treatmett thé¢ added component of a self-

monitoring tool. This self-monitoring tool was inet form of an electronic survey known as

the Survey of Concussed University Lads and La®€dJLL). The SCULL, an internet-

based survey created by the primary investigatomew.surveymonkey.com, consisted of

nine simply-worded questions concerning the expegeof concussion-related symptoms

and levels of physical/cognitive activity. In resling to each question, the participants
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were to compare their daily symptoms/activitieshtose of a typical day pre-concussion.
Comparisons were made using 5-point Likert scatgirey frommuchless tomuch more.
The survey was designed to take less than 3 mitaiteemplete. Upon completion and
submission of the survey, the response forms weaideranonymous and sent to a password-
protected online account and made available folyaisaby the investigators. Survey
guestions and answer choices can be found in Appénd

When enrolling these participants into the stubg, grimary investigator counseled
them with information specific to their Group B @gsnent. The investigator reminded the
participants of the provided rest recommendatiomsiastructed them to use the SCULL as a
self-monitoring tool. The participants were enc@awto be honest in responding to the
guestions and assured that their responses waunl@meanonymous and not factor into any
return-to-play recommendations made on behalfeldEP CMC. The investigator
informed the participants that on a periodic schedevery two days from PC1 to PC2, they
would receive a web link to the survey and shouwlahglete the survey by end of day. The
web link was sent via text message or email, depgrmh each participant’s preference.
2.3.3Group C

Group C received the standard of care treatmeiht tivé added component of a

therapeutic alliance. This therapeutic alliance featered during initial contact with the
participant and through periodic phone calls fréva primary investigator. A phone call
script, created by the primary investigator, wakzed which consisted of between 7-8
sentences and employed principles of supportivetye Depending on participant
responses, the script was designed to elicit a faiteidialogue between the clinician and

participant. The CMC clinician initiated the dialagby asking how the participant was

16



feeling and later offered subtle reference to #st recommendations, gaining information

on their compliance. During the call the investigatid not offer any direct advice, only
offered a reminder of the rest recommendationsadi@tinpted to convey support and positive
regard. Phone calls were audio recorded and thesdribed. The phone call script can be
found in Appendix B.

When enrolling these participants into the stubg, grimary investigator counseled
them with information specific to their Group C igsgnent. The primary investigator
reminded the participants of the provided rest meoe@ndations and informed them of the
investigator’s interest in their recovery. The istrgator explained that the phone calls would
serve as the method to stay in contact with theemsure they are recovering well and
answer any possible questions. They were assua¢thir responses would remain
anonymous and not factor into any return-to-playnmemendations made on behalf of the
UTEP CMC, thus they could feel free to be open lamkest during the phone dialogue. The
investigator informed the participants that on aqubc schedule, every two days from PC1
to PC2, they would receive a phone call. If thelethto answer the call, one more call
would be made later in the day. They were advieeéturn any missed calls if they felt
comfortable doing so. The investigator collectfdnmation on each participant’s contact

information and the best times for contact.

2.4 Assessment Measures

Each participant completed a comprehensive assesdrattery twice at the UTEP CMC.

Initial assessment (PC1) was completed approximat@ days after concussive injury and

followup assessment (PC2) was completed approxiynaté days after PC1. The primary

assessment tool was version 2.0 of the Immediade ®ancussion Assessment and Cognitive
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Testing (IMPACT, Applications, Inc., Pittsburgh, PAhis assessment tool, shown to be
effective at detecting mild effects of concussibitClincy et al., 2006; Iverson, et al. 2006;
Shatz, Pardini, Lovell, Collins, & Podell, 2006)ells 5 composite scores: verbal memory,
visual memory, processing speed, reaction time tatadl symptom score. The IMPACT provides
objective information on a concussed athlete’s oeagnitive performance, as well as subjective
information on their symptoms via the inclusiortloé Post Concussion Symptom Scale
guestionnaire.

Coupled with data the IMPACT tool provided, clinioaservation of signs/symptoms
played an important role in assessing participdating assessment interviews. The clinic
director, an experienced clinician with expertis¢he area of concussion, made the ultimate
recommendation of whether or not an athlete shadlere to the rest protocol for recovery or
whether they could be returned to play via theahdn of the stepwise progression program.
Initiation of the progression program required it following criteria be met: 1) asymptomatic
at rest and with exertion; 2) within normal rangéaseline on ImMPACT testing.

2.5 Analyses

Mann-Whitney U Tests were conducted to compareidfices across groups in regards
to recovery durations. Using INPACT composite ssdrem PC1 to PC2, general linear mixed
model analyses were performed to test for sigmtichfferences across groups. Average
composite score for each group were further andlgeexamining changes in severity rankings
from PC1 to PC2 using existing normative data ier imPACT. Quantitative and qualitative
statistics were used to analyze informative dat&iged by participants in Groups B & C

regarding their compliance.
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Chapter 3: Results

The data collected was analyzed in several ways&ogroups, the researchers analyzed
differences in recovery times, performance on theACT from PC1 to PC2, and aspects of
compliance.

Nonparametric statistical analyses were used tqeoethe mean duration of recovery
across groups. To quantify this recovery period,dhte of concussion was used as the start date
and the date in which the stepwise progressionrprogvas initiated (i.e., when participants no
longer exhibited signs of concussion) was useti@gnd date. Thirteen participants were
excluded from Group A either because their filed ha explicitly marked date in which return-
to-play recommendations were made or they discoetirsubsequent assessments past PC2
prior to initiation of any return-to-play recommextithns.

A series of Mann-Whitney U tests were conductedralyze potential differences across
groups involving three durational periods: 1) tibe#gween date of concussion and date of PC1
assessment; 2) time between date of PC1 and dR€dassessments; 3) time between date of
concussion and date of stepwise progression progn#iation. Descriptive statistics of each

durational period is displayed in Table 3.1 forlkegmoup. Results of the tests, shown in Table

Table 3.1 displays descriptive statistics (M=Me&D=Standard Deviation) for each group, number of

days in each of three time periods.

Time

Group N Period M SD
1 3.28 2.26

A 47 2 5.64 2.04
3 16.00 8.77

1 2.00 1.00

B 5 2 4.20 1.64
3 6.80 2.05

1 1.60 0.89

C 5 2 4.80 1.78
3 9.20 5.16

=
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3.2, showed that there were no significant diffeemnacross all three groups concerning time
periods 1 and 2. These findings indicate that gigdants in each group were assessed at similar
times for PC1 and PC2 assessments following tteée df concussion. In regards to time period
3, the duration of recovery, significant differeaaeere found when comparing Group A
(M=16.00,SD=9.8.77) to Groups B\=6.80,SD=2.05; U[df]=220, Z=3.1816, p=0.0014) and C
(M=9.20,SD=5.16; U[df]=181, Z=1.9710, p=0.0487). By convenabcriteria, the difference in
recovery times between Groups A and B is consideréa highly significant (p<0.005) and the
difference between Groups A and C is considerdzktsignificant (p<0.05). When comparing

Groups B and C in time period 3, results revedhedet was no statistically significant difference.

Table 3.2 shows the results of a series of ManntWhiU tests comparing groups for each of the three

time periods. *P-value is statistically significaeit p<0.05.

Group Time

Comparisons Period U z Pvalue
1 159.5 1.3037 0.1923

A-B 2 164.0 1.4433 0.1489
3 220.0 3.0186 0.0014*
1 180.0 1.9399 0.0524

A-C 2 151.0 1.0398 0.2984
3 181.0 1.9710 0.0487*
1 15.5 0.6267 0.5309

B-C 2 14.5 0.4078 0.6761
3 15.0 0.5222 0.6015

In order to examine potential group differenceaeénrocognitive scores on the IMPACT
test from PC1 to PC2, General Linear Mixed Modeblmes for repeated measures (a
generalization of ANOVA for repeated measures) voeraducted for each of the five dependent
variables. Time effect, group effect, and intaactime*group were examined for statistical
significance with the level set at= 0.05. Only the time effect was significant fbetfollowing

three dependent variables: verbal memory compdsiie67) = 4.01p = .0494; visual memory
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compositeF(1,67) = 5.00p = .0286; total symptom scone(1,67) = 22.27¢. < .0001. These
time effect results indicate that verbal memory aisdal memory composite scores were
significantly higher at PC2 than PC1, and total ggm scores were significantly lower at PC2
than PC1. Group effect and interaction time*growgrewnot significant for any of the dependent
variables, indicating composite scores were natisggntly different across groups and the

change over time did not differ among the groups.

Table 3.3 represents the results of the Test add-Effects in the General Linear Mixed Model Anedys
examining three effects (time, group, time*group)dach IMPACT composite score from PC1 to PC2

assessments.*Statistically significaniat 0.05.

Num | Den
Effect DF| DF| FValue Pr>F
Time 1, 67 4.01 0.0494*
Verbal Memory Composite| Group 2| 67 1.12 0.3339
Time*Group 2| 67 0.95 0.3935
Time 1| 67 5.00 0.0286*
Visual Memory Composite | Group 2| 67 1.09 0.3407
Time*Group 2| 67 0.42 0.6582
Time 1, 67 1.00 0.3200
Visual Motor Speed Compos| Group 2| 67 0.19 0.8241
Time*Group 2| 67 0.93 0.3977
Time 1| 67 1.00 0.3200
Reaction Time Composite | Group 2| 67 0.19 0.8241
Time*Group 2| 67 0.93 0.3977
Time 1| 67 22.27 <.0001*
Total Symptom Score | Group 2| 67 0.38 0.6854
Time*Group 2| 67 0.22 0.8070
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Considering the small sample sizes of the experiai@noups, the researchers conducted
a power analysis in order to determine the sampés siecessary to yield significant differences
across groups for such analyses of fixed effecstndJa similar fixed effects one-way ANOVA,
to be able to detect a significant effect size.@bqQmedium) given 80% power and-= 0.05, the
required sample size would be 53 per group. Thesdts indicate that the sample sizes were too
small to lend statistical tests such as the Gehénabr Mixed Model Analysis enough statistical
power.

Average composite scores for each group were fuahalyzed using existing normative
data for the ImMPACT. Lovell and Collins (2003) calag separate normative data for university
men and university women for each ImMPACT variablging their classification ranges and
corresponding percentile rank ranges provided biésa3.4 (used for verbal memory, visual
memory, visual motor speed, and reaction time cai@ascores) and 3.5 (used for total

symptom score), group performance was analyzepdssible changes in classification rankings

from PC1 to PC2.

Table 3.4 provides the commonly used classificatimiges and corresponding percentile rank
ranges in neuropsychology (Ilverson, Lovell, & Qwli2003).

Classification Range Per centile Range
Mildly Impaired <3¢

Borderline Fon

Low Average 28-24"
Average 28.75"

High Average 76-90"
Superior 91-og"

Very Superior >04
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Table 3.5 shows the normative data collected bssbre Lovell and Collins (2003) on 803 men

and 236 women on the Post-Concussion Symptom Scale.

University Men University Women
Classification | Raw Scores | Percentile Classification | Raw Scores Per centile
Low-Normal | O 43.8 Low-Normal | 0 26.7
Normal 1-5 58-75" Normal 1-10 3¥.75"
Unusual 6-12 78-90" Unusual 11-21 7890"
High 13-20 9f.-95" High 22-31 93-95"
Very High 21+ >9f Very High 32+ >98

Considering this current study did not separateemahd females for analysis, average
composite scores were analyzed in ranges usingrbali and female normative data.
Classification range labels were based on the pgleeank ranges of males and females for
each variable. Descriptive statistics, percengilgkrranges, and classification ranges are
provided in Table 3.6 for each group and each lgidcach group demonstrated improvements
in classification range statuses from PC1 to PGauf A showed improvement in two
variables: reaction time composite and total symmpgcore. Group B showed improvement in
three variables: visual memory composite, readiime composite, and total symptom score.
Group C showed improvement in 3 variables: verbainory composite, visual memory
composite, and total symptom score. Group C wasthks only group that showed decline from

PC1 to PC2, the variable being reaction time.
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Table 3.6 provides descriptive statistics of eadug’s performance in each dependent variable
at both assessment times. It also provides theepéte and classification ranges for each mean
composite score based on IMPACT’s male/female rtorendata. VerbalMC=verbal memory
composite; VisualMC=visual memory composite; VMSE8aal motor speed composite;
RTC-=reaction time composite; TSS=total symptomect€hange in classification ranges at
PC2.

Percentile | Classification
Time |Group |Variable n Mean| StdDevi Min| Max| Range Range
PC1 |A VerbalMC 60 81.23 14.99 31.00 100.00 36-37 Avg
VisualMC 60 67.87 16.34 33.00 96.00 27-32 Avg
VMSC 60 36.39 7.83| 8.75| 46.95 30-34 Avg
RTC 60 0.65 0.23) 0.46/ 1.83] 15-17 Low Avg
TSS 60/ 22.92 20.83 0.00 92.000 91->95 High -Very High
B VerbalMC 5/ 87.60 12.58 69.00 97.00 61-62 Avg
VisualMC 5/ 75.60 19.77| 45.00 99.00 50-57 Avg
VMSC 5 37.40 9.33| 25.78 50.18 34-39 Avg
RTC 5 0.64 0.16f 0.52/ 0.89] 17-19 Low Avg
TSS 5/ 26.40 30.16 3.00 77.000 91->95 High -Very High
C VerbalMC 5/ 83.00 11.34 71.00 96.000 43-44 Avg
VisualMC 5/ 70.80 16.25 45.00 85.00 35-41 Avg
VMSC 5 37.70 9.83| 22.40 49.70 35-40 Avg
RTC 5 0.61 0.190 0.51 0.94{ 25-29 Avg
TSS 5/ 31.40 28.37 4.00 76.000 91->95 High -Very High
PC2 |A VerbalMC 60 83.90 11.82 39.00 100.00 45-47 Avg
VisualMC 60 71.72 15.23 35.00 97.00 37-42 Avg
VMSC 60 38.83 6.78| 14.700 51.35 40-43 Avg
RTC 60 0.56 0.08 0.45 0.88 49-50 Avg*
TSS 60/ 8.121 12.05 0.00 60.000 32-90 |[Normal - Unusual
B VerbalMC 5/ 90.20 9.15| 76.000 97.000 69-73 Avg
VisualMC 5/ 81.20 11.71 69.00 99.00 70-80 Avg - High Avg*
VMSC 5 41.26 6.87| 31.83 50.18 52-58 Avg
RTC 5 0.54 0.07, 0.48 0.66| 60-60 Avg*
TSS 5 8.200 13.01] 0.00f 31.000 32-90 |Normal— Unusual?
C VerbalMC 5/ 93.40 10.55 75.00 100.00 80-82 High Avg*
VisualMC 5/ 80.00 14.80 55.00 91.000 67-76 Avg - High Avg*
VMSC 5/ 35.98 10.28 18.50 45.08 28-31 Avg
RTC 5 0.68 0.26/ 0.52] 1.14] 10-11 Low Avg*
TSS 5/ 12.00 25.51 0.00 58.000 79-90 Unusual*

The researchers analyzed compliance with treatommponents for participants in
Groups B and C, being the periodic completion efSCULL or participation in phone calls,

respectively. Participants in both groups were eaxttacted every two days, beginning the day
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after PC1 until PC2 assessment. The primary inyastr sent 40% of Group B’s participants
three requests for survey completion and sent 6084 ¢quests. Out of the total 12 survey
requests sent out, there was a survey return f&#. 6%. For participants in Group C, the
primary investigator again attempted to contact 40%he participants three times and 60% of
the participants two times. Out of the 12 calls mdbere was a response rate of 100%. The
participants either answered each phone call ofirdteattempt or returned any missed phone
calls within the same day. Four out of the fivetiggrants asked additional questions or offered
additional comments following completion of theiptr

The researchers then examined the degrees of @melwith the rest recommendations
using data provided by participants in Groups B @néor qualitative analysis, responses from
both the SCULL and the phone calls were placed Bpaint continuum of compliance, ranging
from very altered behavior in compliantevery altered behavior in non-compliancéhe
SCULL already utilized the 5-point continuum forrfi@pant responses. For Group C however,
subjective compliance ratings along the 5-pointicaum had to be assigned. Inter-rater
reliability of 90% was obtained between the primamestigator and another CMC graduate
student clinician based on transcribed participasponses. All questions/responses were then
grouped into five categories: Physical Stimulafjery. exercising, practicing), Entertainment-
Related Cognitive Stimulation (e.g. cell phone/catep/television usage, going out to public
places); Academic-Related Cognitive Stimulatiog.(attending class, doing homework,
writing); Water/Healthy Food Consumption, and Sleep

For quantitative analysis of the self-reported dptacentages were calculated based on
the frequency of responses along the 5-point cantimfor each category. For participants in

Groups B/C, respectively, 100/100% reported songeasdeof compliance with the CMC'’s
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recommendations for limiting physical stimulati@i;.91/66.66% reported limiting
entertainment-related cognitive stimulation; 42.88467% reported limiting academic-related
cognitive stimulation; 7.14/25% reported increas@der and healthy food consumption, and
42.86/100% reported increased amounts of sleeréeptage of participants in Group B also

reported unaltered behavior in the categories t@remnment- and academic-related cognitive

stimulation, water and healthy food consumptior sleep. Furthermore, a percentage of

participants in Group B reported altered behavianan-compliance in the categories of

cognitive- and academic-related stimulation as weNvater and healthy food consumption. A

percentage of participants in Group C reportedtered behavior in the categories of

entertainment- and academic-related cognitive $éitrmn along with water and healthy food

consumption. A detailed breakdown of the resporsespresented in Table 3.7.

Table 3.7 shows where the percentages of resp@neesled by Groups B and C lay on the

compliance continuum for each behavioral category.

Very altered Altered Unaltered Altered Very Altered
Group behavior in behavior in behavior behavior in behavior in non-
compliance compliance non-compliance compliance
Physical B 85.71% 14.29% - - -
Stimulation c 90.00% 10.00% - - -
Cognitive B 28.57% 33.34% 33.33% 4.76% -
Stimulation
(Entertainment) C 22.22% 44.44% 33.33% - -
Cognitive B - 42.86% 42.86% 14.29% -
Stimulation
(Academic) C - 34.57% 65.43% - -
Water & B 7.14% - 64.29% 28.58% -
Healthy Food
Consumption C - 25.00% 75.00% - -
B - 42.86% 57.24% - -
Sleep c 83.33% 16.77% - - -
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Chapter 4: Discussion

The research question asked was the followitlgich of the following treatment
protocols will best facilitate recovery from a sfmrelated concussion: (a) standard of care, (b)
standard of care + a self-monitoring component(@rstandard of care + a therapeutic alliance
componentResults of Mann Whitney U tests suggested thaiggaaints who received the
standard of care combined with either a self-mamtpor therapeutic alliance component
demonstrated more significant gains in recoveryo8s all three groups, there were no
significant differences between the times the &dlslevere concussed, first assessed at PC1, and
then re-assessed at PC2. However, significantrdiffees across groups were observed in the
times in which athletes were cleared to initiate skepwise progression program, i.e. when they
showed no further signs/symptoms of concussion. fizwed to Group A which received only
the standard of care, Groups B and C had significéaster recovery times as measured by the
duration between date of concussion and date pivide progression program initiation. By
conventional criteria, the difference between recgviimes of Groups A and B was found to be
highly significant (p<0.005) and the differencevee¢én Groups A and C is considered to be
significant (p<0.05). Further comparisons of regguenes between Groups B and C results
revealed no statistically significant differences.

Objectively analyzing differences across groupsnRACT neurocognitive test scores
proved to be a challenge due to the limited sarsigkes. Thus, test results were instead
gualitatively compared to existing INPACT normatdega. In comparison with the normative
data, each group demonstrated improvements inificas®n range statuses from PC1 to PC2.
Qualitative analysis revealed that experimentalupsoA and B improved in more variables than
Group A. Group A showed improvement in two variableaction time composite and total

symptom score. Group B showed improvement in theembles: visual memory composite,
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reaction time composite, and total symptom scoreuf® C showed improvement in 3 variables:
verbal memory composite, visual memory compositd, tatal symptom score.

Another goal within the study was to gain someghsinto how concussed athletes
comply with rest recommendations according to igibrts. Participants in Group B self-
reported on aspects of compliance via a confideeliggtronic survey, and participants in Group
C self-reported on aspects of compliance via ghalge call from a CMC clinician. Overall,
athletes were most compliant with limiting physiaativity and entertainment-related activity.
For both groups, there were high response rates 196 to 100%. Self-reported compliance
was highest in regards to the limitation of phykaivity — 100% participants in both groups
reported some degree of compliance for limitinggptsl activity. Approximately 2/3 of
participants in both groups limited entertainmexigted cognitive stimulation and
approximately 2/5 reported limiting academic-reta¢egnitive stimulation. Self-reports were
mixed in the sleep category, where 100% of pawiaip in Group C and only 43% of
participants in Group B reported increased amoohsteep. Degree of compliance was
relatively low in regards to healthy food and watensumption. Both groups reported some
degree of unaltered behavior in certain categobiespnly Group B reported degrees of altered
behavior in non-compliance in certain categories possible that Group B participants felt
more comfortable in disclosing truthful informaticggarding compliance and non-compliance,
whereas Group C may have been hindered by thehaicthey were speaking with a CMC
clinician. An additional point, because Groups B &showed faster recovery rates, it is
plausible that participants in Group A demonstradecer rates of compliance.

4.1 Conclusions

Based on the results of this study, it may be aafexd that when treating sports-related

concussion, the institution of either a self-monitg component or a therapeutic alliance
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component into the standard of care may be beaéfithis study offers preliminary evidence
that either of these treatment components may lmorspliance with rest recommendations by
highlighting the rationale for rest and providingriodic reminders. This compliance may in turn
influence faster recovery and decrease the liketihaf protracted recoverin this study, these
additional attempts to encourage athletes’ compéamith rest protocols following concussion
resulted in more significant improvement within #h&0 day critical recovery period when
compared to those receiving only the standard & aa measured by faster return-to-play times
of concussed athletes.
4.2 Study Limitations

Several limitations to this study exist, so resoitsst be interpreted with caution. For
one, this study utilized small sample sizes fordkperimental groups due to the lack of
availability of participants and constraints ondifior research. Replication of these findings
using larger sample sizes would yield strongerrande conclusive results. Larger sample sizes
would also be necessary in order to yield objecdigaificant differences in neurocognitive test
scores as demonstrated by the power analysis.tAeiulimitation was that although the
participants were alternately assigned to experialgmnoups, selection of participants was not
random and was limited to the domain of the UTEPCGCNRue to the utilization of small
samples, little generalizabilty can be applied® general population.

Another limitation was the reliance on self-repantsegards to compliance. Self-
reported data is limited by the fact that it rareyn be independently verified and has to be taken
at face value. This study attempted to preventebia®lf-reports by assuring athletes that all

responses would remain confidential and not factorany return-to-play decisions.
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This study also did not examine long-term effed¢tseoovery; it only followed athletes
until they were returned to play. Further reseavolld be required to assure that concussion-
related symptoms did not return to these athleteslli(groups) following return to play.

There also existed a threat to validity due to jpds®ffects of intra-rater reliability.
Athletes seen in the UTEP CMC over the past fewsybave been joint evaluated by student
clinicians and the clinic director, an experiencidician with expertise in the area of
concussion (Ph.D, CCC-SLP & ANCDS certified). laiton of the progression program
required that the following criteria be met: 1) mptomatic at rest and with exertion; 2) within
normal range of baseline on IMPACT testing. Thenate decision of whether or not an athlete
should adhere to the rest protocol or be returogaay was the responsibility of the clinic
director. Despite clinical experience and qualif@as, intra-rater reliability may have been
threatened in instances in which decisions requimmeck of a clinical judgment call, or the rater’'s
ability to assess patients over time may have inguto

A final limitation to this study is the profoundclaof prior research in the area. Because
of this, comparisons to confirming studies or cadictory studies could not be made. To date,
no studies in the literature base have attempteti¢courage compliance with rest
recommendations to facilitate recovery and no sstiave examined the relationship between
levels of compliance and measures of recovery.rdlisea dire need for this type of research as
concussed athletes’ noncompliance with physicalcagphitive rest recommendations remains
an important hurdle to concussion management amyeey. This study offers initial insights
into how compliance may be positively influencerbtigh the addition of treatment

components, but further research is required tdirroror contradict these findings.

30



References

Ackery, A., Provvidenza, C., & Tator, C. (2009).r€assion in Hockey: Compliance with return
to play advice and follow-up statuEhe Canadian Journal of Neurological Scien@&
207-212.

Barofsky, I. (1978) Compliance, adherence andhkeapeutic alliance steps in the development
of self care. Social Science and Medicine 12(59-366

Bederman, L. (May 2013Ratient compliance with recommendation of physical cognitive
rest following concussiofMaster's thesis). Ohio State University.

Boutelle, K. N., & Kirschenbaum, D. S. (1998, Malurther support for consistent self-
monitoring as a vital component of successful weagimtrol.Obesity Researclé(3),
219-224.

Broglio, S. P., Macciocchi, S. N., & Ferrara, M.(3007). Neurocognitive performance of
concussed athletes when symptom fdeeirnal of Athletic Trainingd2(4), 504-508.

Cameron, C. (1996). Patient compliance: recogniiioiactors involved and suggestions for
promoting compliance with therapeutic regimefmirnal Of Advanced Nursing4(2),
244-250.

Cohen, J. S., Edmunds, J. M., Brodman, D. M., BamaC. L., & Kendall, P. C. Using self-
monitoring: Implementation of collaborative empisim in cognitive-behavioral
therapy.Cognitive and Behaviordbractice (In Press) Retrieved November 11, 2012.

DiGangi, S. A., Maag, J. W., & Rutherford, R. B9g1). Self-graphing on on-task behavior:
Enhancing the reactive effects of self-monitorimgom-task behavior and academic
performancelearning Disability Quarterly1(4), 221-230.

Gagnon, |., Swaine, B., & Forget, R. (200). Usicg\aty diaries to measure children's and
adolescents' compliance with activity restrictidteiamild traumatic brain injurydournal
of Head Trauma Rehabilitatio24(5), 355-362.

Giza, C. C. & Hovda, D. A. (2001). The neurometabobscade of concussiaiournal of
Athletic Training 36(3), 228-235.

Grady, M. F., Master, C. L., & Gioia, G. A. (201&eptember). Concussion pathophysiology:
Rationale for physical and cognitive reBediatric Annals41(9).

Gouvier, W.D., Prestholdt, P.H., & Warner, M.S. 889 A survey of common misconceptions
about head injury and recoveArchives of Clinical Neuropsychology, 3, 331-343.

Haynes, R. B. , Sackett, D. L ., Gibson, E. S. |dip. W., Hackett, B. C., Roberts, R.S. et al.
(1976) Improvement of medication compliance in urtoaled hypertension. Lancet,
1265-1268

lverson, G. L., Brooks, B. L., Collins, M. W., & kell, M. R. (2006, March). Tracking
neuropsychological recovery following concussiosport.Brain Injury, 20(3), 245-252.

31



Ilverson, G. L., Lovell, M. R., & Collins, M. W. (2B). Inmediate post-concussion and
cognitive testing (IMPACT) normative data, versib@ only.

Kanfer, F. H. (1970). Self-monitoring: Methodologidimitations and clinical
applicationsJournal of Consulting and Clinical Psycholo@®y(2), 148-152.

Lovell, M. R., Collins, M. W. (2003). Immediate RgSoncussion Assessment and Cognitive
Testing (IMPACT) normative data. University of Bt Columbia & Riverview
Hospital.

Lovell, M. R, Iverson., G. L., Collins, M. W., Pell, K., Johnston, K. M., Pardini, D. et al.,
(2010). Measurement of symptoms following sportatesl concussion: Reliability and
normative data for the post-concussion scapmlied Neuropsychology (3, 166-174.

Madden, B. P. (1990) The hybrid model for conceptedlopment: Its value for the study of
therapeutic alliance Advances in Nursing Sciend8)125-87.

Mahoney, M. J., Moore, B. S., Wade, T. C., & MoudaG. (1973). Effects of continuous and
intermittent self-monitoring on academic behavimurnal of Counseling and Clinical
Psychology41(1), 65-69.

McCleod, T. C. (2012, March). Cognitive rest: THep neglected aspect of concussion
managemenithletic Therapy Todayl-5.

McClincy, M. P., Lovell, M. R., Pardini, J., ColbnM. W., & Spore, M. K. (2006, January).
Recovery from sports concussion in high school@il@giate athlete®Brain
Injury, 20(1), 33-39.

McCrory, P., Meeuwis, W., Aubry, M., Cantu, R., Dak, J., Echemendia, R. J. (2013).
Consensus statement on concussion in sport:thet@rnational conference on
concussion in sport held in Zurich, November 2@r&tish Journal of Sports Medicine,
47, 250-258.

Moser, R. S., Glatts, C., & Schatz, P. (2012a)icBfly of immediate and delayed cognitive and
physical rest for treatment of sports-related cesmn.The Journal of
Pediatrics 161(5), 922-926.

Moser, R. S. & Schatz, P. (2012b). A case for meartd physical rest in youth sports
concussion: It's never too latérontiers in Neurology, 3171-177.

Ponsford, J., Willmott, C., Rothwell, A., Cameréh, Kelly, A. M., Nelms, R., & Curran, C.
(2002). Impact of early intervention on outcoméddaing mild head injury in
adults.Journal of Neurology, Neurosurgery, & Psychiafrg, 330-332.

Salvatore, A. & Fjordbak, B. S. (2011). Concussieemagement: The speech language
pathologist’s roleJournal of Medical Speech-Language Pathologi),a1-12.

Schapira, D. V., Kumar, N. B., Clark, R. A., & Y&, (1992)Mammography screening credit
card and complianc€ancer, 7(2), 509-512.

32



Schatz, P., Pardini, J. E., Lovell, M. R., Collivs, W., Podell, K. (2006). Sensitivity and
specificity of the INPACT test battery for concussin athletesArchives of Clinical
Neuropsychology, 2D1-99.

Schneider, K. J., Iverson, G. L., Emery, C. A., Mo, P., Herring, S. A., Meeuwisse, W. H.
(2013). The effects of rest and treatment followspgrt-related concussion: A systematic
review of the literatureBritish Journal of Sports Medicine, 4304-307.

Wampold, B. E. (2001)'he great psychotherapy debatéahwah, NJ: Erlbaum.

Zuckerman, S. L., Lee, Y. M., Odom, M. J., Solom@n§S., Forbes, J. A., & Sills, A. K. (2012,
October 27). Recovery from sports-related concus$days to return to neurocognitive
baseline in adolescents versus young adalisgical Neurology InternationaB(130).

33



Appendix A

SCULL
(Self-Monitoring Component)

Please rate how you felt and what yau did today compared to how you wolld
normally feel and what you would normolly do in a typical doy befare your
CONCLUSSIaN.

Pain or discomfort (headache/dizziness/nausea fdepression, etc) you felt today:

:i": Mluch less -{E Less I':i) Same (-_'.5'_:' Mare fi. htuch mare

How much you slept/napped today and last night:

ii‘i Much less {Zless @ Same (%) More ré,. Mtuch more:

How much you texted or used your cell phone today:
711 Much less (Tilese (3 Same (&) More [T} Much maore

How much water you consumed today:
._"]_."' Much less fi}Le:: @ Same @'} higre (é-_.' Fduch mare

The healthiness of the food you consumed today:
._]_.~| Much less -{:_!,. Less l:i] Same @,. Neore ri. Much more

The amount or intensity of your physical activity today:
._D Much less fi,}Lc:s @ Same @.; Naore li. Much maore

How often watched television, play video games, or used the computer today:

._]_."l Much less fg,i-L::: (:_3} Same (f,.- Maore |i. Much more

Your level of concentration/attention or focus today:

._-]_. Much less i,z,i'Lcss I'El Same |'é','- hore i-_E.;j- Fduch more

How often you went to public places today [out to dinner, school, grocery store..}:

;I"i Much less -{L Less (3} Same @ hare fi. htLsch maore
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Appendix B

Phone Call Script
(Therapeutic Alliance Component)

INTRODLICTION:

Researcher: “Hi, thisis from the UTEP Concussion AMonagement Clinic. | was just
calling to see how you're doing.” {Wait for participant response.j

RESPONSE Cption 1 |If participant response is positive):
Researcher: “Gregt, F'm glad to hegar you are recovering well. So how are you doing with the
rest recommendations prowvided to vou, ke and 7 "W ait for participant
response. |

RESPONSE Owption 2 (If participant response is negative]:
Researcher: “Oh, m somry to hear you gren't deing well. What do you think vou could do
to help yoursslf recover move guickly?” (\Wait for participant response.} “And how do pou
Jeel ahout the recommendations provided to you, iike and #wWait for
participant raspanse.]

CLOSING STATEMENT:
Researcher: “Ohoy, wel iike | soid 1 just wanted to check on you and { hope that you
continue to get better. Do youw have any guestions?”
“Thank you, gooatye.”

Transcrike participant responses. Varied rest recommendaticns (2.2, not watching television,
niot texting, getting a lot of sleep, not attending dasses, etc..| should be inputted into
responses 1 and 2 when making repeat calls to the same participant.

MNote: 4 therapeutic alliance fosters an envirenment that is comfortable, non-judgmental and
empathetic. During this call, the researcher should exhibit the three gualities fundamental to
supportive therapy: genuineness, unconditional positive regard, and empathetic understanding.
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