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ABSTRACT: The process of diagnosing a concussion starts long before any hit on the field. At
the beginning of each season athletes are baseline tested using the same Sports Concussion
Assessment Test 5 (SCATY) that is used on the field when injury occurs. How they perform on
this baseline test plays a major role in future diagnosis. Thirty Five male and female subjects
(mean years of age 20.8 years = 1.6) free of concussion diagnosis came in for a total of three
separate appointments. At each appointment a mental health survey, reaction time test and the
cognitive portion of the SCAT 5 were administered. A Pearson correlation on SPSS found
significance between immediate memory (IMMED) on the SCAT 5 and participants'
performance on the mental health survey (MHST). Significance occured between the MHST and
IMMED, p=0.047 and R>=0.037. In addition, significance between SCAT composite scores and
3 components of the SCATS5; orientation (ORT) p=.018, IMMED p=.001 and R*=0.267, and
digits backwards (DIGBACK) p=.001. Meaning, immediate memory scores have a significant
impact on the individual's SCATS composite score. This means that even if all other areas on the
SCATS are not impacted this is enough to alter their overall score in a way that can cause
inaccurate diagnosis. These findings demonstrate the importance of requiring a mental health
survey at the same time as the administration of the baseline SCATS, this may help decrease the
amount of possible misdiagnosis due to mental health struggles and its impact on immediate
memory.

KEY WORDS: SCATS, Immediate Memory, Athletics, Diagnoses, Composite
INTRODUCTION: Our research study states that if an individual presents with altered or poor

mental health during their baseline concussion assessment, their baseline values present a poor
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comparison point for guiding clinical decisions and diagnoses. Considering concussion tests are
suggested to compare a pre-injured state to a post-injured state, it is important to recognize and
take into consideration the interfering factors that have potential to influence a clinical diagnosis.
If an athlete, for example, comes in on the day of their baseline assessment and presents with
symptoms of high stress, anxiety, and nervousness due to a wide variety of external/internal
factors it will reflect on their results with the athlete underperforming. If a month down the road
they get hit and undergo a concussion exam for post-injury, their results from post-injury will be
compared to their baseline and if their baseline reads the symptoms presented post-injury as
normal then it will lead to inconclusive data for a proper diagnosis. Our motivation is to test the
test to ensure the current safe protocol and to improve its credibility and considerations when
making diagnoses for athletes safety.

METHODS

Participants were asked to come in for three appointments of approximately 20-30 minutes. The
first appointment was held before the end of September with a hard cut for accepting new
participants at the end of October. The second appointment will need to be conducted at least 30
days after the first and before the end of the fall semester. The final appointment will be held
during January (Interim) of 2023. For each appointment, participants came to the Biokinetics
Space at Bethel University. At the first appointment, a review of research procedures and
potential risks will occur as well as reading and signing of this informed consent document. At
every appointment participants will fill out a mental health survey, SCAT 5 concussion test, and

a reaction time test.

Mental Health Survey: Participants were asked to fill out a 24-question survey from the

University of Wisconsin Madison that assesses their mental health particularly the 6 emotional
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dimensions of.... Resilience, Outlook, Social Intuition, Self-Awareness, Sensitivity to Context
and Attention. Individuals are encouraged to answer each question honestly and as accurately as
possible. The questionnaire link was provided to take on their device, and a device was available
if needed. The results of this test will give a score out of 7 on each emotional dimension and a
short definition of what each dimension represents and means. After completing the

questionnaire results were recorded electronically by primary investigators.

SCAT 5 Concussion Test: Participants were asked to perform the cognitive component of the
SCAT 5 test. This test was administered electronically and a link was provided along with a

device if needed. It was used under the baseline test category and for our study purposes as the
baseline test for each session. There were individual scoring criteria for each administered test.
Results were calculated via the testing link given to the participant which was then shared with

the participant and asked to be emailed to investigators.

Reaction Time Test: Participants were asked to complete a reaction time test. The same device
will be provided each appointment to keep results consistent. This test shows a stop light and the
participant is directed to click the mouse pad whenever the light changes from red to green. This
test consists of one practice round and then 5 real rounds that are all recorded and averaged to
generate the final result. Results will be recorded by researchers immediately after completion.

See the appendix for a visual example of what the test will look like.

RESULTS: A correlation test on SPSS found significance between immediate memory
(IMMED) on the SCAT 5 and participants' performance on the mental health survey (MHST).
Significance occured between the MHST and IMMED, p=.047. The correlation test also found
significance between SCAT composite scores and 3 components of the SCATS; orientation

(ORT) p=.018, IMMED p=.001, and digits backwards (DIGBACK) p=.001. If an individual
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tests poorly on one component of the SCAT 5, it impacts their composite score. An anova test on
MHST had significance of p=.001 showing the variation in performance on the mental health
survey across three points in time. Further, a multiple comparisons test on MHST showed
significance between test 1 and 2 p=.013 and test 1 and 3 p=.002.

DISCUSSION: This data indicates the significance of acknowledging mental health when
administering baseline concussion tests during the pre-season. The significant link between
mental health and immediate memory shows an inverse relationship between the two. This
relationship explains how cognitive capabilities are in fact dependent on an individual's mental
state. Meaning, when an individual presents with poor results on a mental health survey, we’re
more likely to see decreased performance on immediate memory. Immediate memory scores
have a significant impact on the individual's SCATS composite score. This means that even if all
other areas on the SCATS are not impacted this is enough to alter their score in a way that can
cause inaccurate diagnosis.

CONCLUSION: The data according to this study demonstrated a statistical significance
between immediate memory and the mental health survey. If an individual is struggling with
their mental health, their ability for immediate memory will be impaired. In addition, there was
also statistical significance between immediate memory and its effects on the SCATS composite
score. The link between mental health and immediate memory shows an inverse relationship.
This relationship explains how cognitive capabilities are dependent on an individual's mental
state. Meaning, when an individual presents with poor results on a mental health survey, we’re
more likely to see decreased performance on immediate memory. Those with impaired cognitive
abilities, such as impaired memory, will affect their overall SCATS composite score. Concluding

that an individual’s mental health at any point in time can alter the SCAT5 composite score
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possibly leading to a misdiagnosis due to the composite score not accurately representing
symptoms. This study may suggest the importance of taking athletes' mental health into
consideration during both the baseline testing and in the event of an emergency. Mental health in
general affects immediate memory and can be important to note for day to day activists outside
of athletics. Potential ideas for further studies should include different mental health screening
tests.
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