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ABSTRACTS 
 
DOCTOR IN PHYSICAL THERAPY PROGRAM 
 
Physical Therapy Management of Bainbridge-Ropers Syndrome: A Pediatric Case 
Report 
 
Taylor Johnson, Rochelle Bourassa 
 
Background and Purpose: Bainbridge Ropers Syndrome (BRPS) is a rare genetic condition 
resulting from a de novo truncating mutation of ASXL3 gene. BRPS is characterized by 
hypotonia, autistic traits, specific craniofacial features, ocular problems, and developmental 
delay. There have only been around 50 documented cases of BRPS. There are currently no 
guidelines in place for the physical therapy treatment of BRPS. The purpose of this case 
report is to document the physical therapy treatment of a pediatric patient with BRPS.  
 
Case description: The patient was a 35-month-old female who had been receiving various 
medical and educational therapies since 7 months of age. She was nonverbal, had cognitive 
involvement and had gross motor delay globally. At the beginning of this case report, the 
patient scored 77 feet on the 6-minute walking test, scored in the developmental age range 
of 12-15 months on the Peabody developmental motor scales-2- and a developmental age 
range of 14 months on the early intervention developmental profile.  
 
Outcomes: The patient remained in physical therapy per her individualized education plan 
through the local county educational service agency. The patient improved her 6-minute walk 
test score by 11 feet and her Peabody score by 4 points. The patient did not increase her 
final score on the early intervention developmental profile but did acquire 4 new skills in more 
advanced age ranges.  
 
Discussion: The patient showed improvements in the 6-minute walk test and the Peabody 
following task specific training. The outcomes supported the concept of task-specific training 
to improve those tasks with repetition of those tasks. Further evidence and studies should be 
conducted with individuals who has BRPS to better understand the effect the disease has on 
gross motor development delays, prognosis of the disease and successful guidelines for the 
physical therapy treatment of BRPS. 
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Outpatient Physical Therapy Interventions for a Male with an Acute Incomplete C4 
Spinal Cord Injury: A Case Report 
 
Lyndsay Pung, Rochelle Bourassa 
 
Background and Purpose: Spinal cord injury (SCI) is characterized by damage to the nerves 
and cells within the spinal cord which disrupts communication between the brain and the rest 
of the body. SCIs are classified by the level at which the injury occurred as well as the severity. 
The level at which the injury occurred dictates where a person experiences loss of sensory 
and motor function in their upper or lower extremities. If there is severe injury to the neural 
tissue in the spinal cord with no sensory or motor function below the level of injury, it is 
complete. If there is minimal to moderate injury with varying levels of sensory and motor 
function below the level of injury, it is incomplete. There are many predictive outcomes for 
functional mobility for patients with complete SCI, however, there is limited research for 
predictive outcomes for patients with incomplete SCI even though it is the most common 
presentation. Therefore, the purpose of this case report is to highlight the outpatient physical 
therapy interventions for a patient with an incomplete C4 SCI to improve functional mobility, 
specifically the ability to transfer from one surface to another. 
 
Case Description: The patient was a left-hand dominant 64-year-old male who was referred 
to outpatient physical therapy approximately 2 months after experiencing a traumatic SCI. He 
was classified as a patient with an incomplete C4 SCI. He had diminished sensory and motor 
function in all 4 extremities, with the left hemi-body being more affected in terms of strength. 
He was noted to have hypertonicity in the trunk and all 4 extremities, with the lower extremities 
more affected. He frequently had muscle spasms which pulled his legs further into hip flexion 
and knee flexion. He had a caregiver that assisted him with activities of daily living (ADLs) 
such as grooming, bathing, dressing, and eating. He used a mechanical lift at home due to 
his poor trunk control and inability to perform transfers. He scored 24/56 on his initial attempt 
of the Function in Sitting Test (FIST). Physical therapy interventions focused on improving 
bed mobility, postural control, sitting balance, and lower extremity strength to improve his 
ability to transfer to different surfaces without dependency on a mechanical lift. 
 
Outcomes: The patient demonstrated improvements in lower extremity strength, range of 
motion, muscle tone, with the most significant improvements in postural control and sitting 
balance within a 12-week period. The patient improved on the FIST up to 38/56 with most 
limitations in scooting and leaning laterally. He did not show improvements in perceived level 
of handicap or functional independence as scores indicated on the Craig Handicap 
Assessment and Reporting Technique Short Form (CHART-SF) or Spinal Cord 
Independence Measure (SCIM). The patient continued to receive physical and occupational 
therapies 2 times per week after the completion of this case report due to outstanding 
functional goals. 
 
Discussion: The patient's improvements in lower extremity muscle strength, postural control, 
sitting, balance, and bed mobility are consistent with the literature. The treatment 
interventions selected for this patient were based on principles of neuroplasticity that relate 
to specificity, repetition, intensity, transference. The patient’s improvements in muscle 
strength and reduction in hypertonicity are consistent with literature supporting the use of 
sensory stimulation techniques such as weight-bearing positions and using functional 
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electrical stimulation. This case report highlighted the interventions performed with a person 
with an incomplete C4 SCI, however, more research is needed to create expected functional 
outcomes for each spinal level based on the severity of the injury and its classification. 
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Perspectives of People with Parkinson's Disease Managing Exercise During the 
COVID-19 Pandemic: 18-Month Follow Up 
 
Emmy Kinner, Olivia Nurenberg 
 
Introduction and Background: Parkinson's disease (PD) is a neurodegenerative disease 
that is expected to affect nearly 1.2 million people by 2030 in North America. Exercise, along 
with optimization of medication, has been found beneficial in managing PD-related symptoms. 
Community-based exercise classes have been shown to improve exercise adherence for 
symptom management for this population. In March 2020, people with PD in the state of 
Michigan lost access to community-based exercise classes as a result of state-government 
shutdowns associated with the COVID-19 pandemic. This is the third and final interview of a 
longitudinal qualitative study following people with PD as they attempted to manage exercise 
after access to community-based exercise classes was suspended. Subjects were initially 
interviewed at 4 months (Interview 1) and again at 12 months (Interview 2) after the shutdown. 
The purpose of this study was to gain perspective on their continued journey to manage 
exercise 18-months after the COVID-19 shutdown. 
 
Methods: 20 people with PD that attended community-based exercise classes prior to the 
shutdown were recruited for the parent study via a convenient, purposive sampling process. 
Fourteen subjects consented to participate in Interview 3 conducted 18 months after the shut-
down. Interviews were conducted remotely via Zoom and a constant comparative method 
was utilized to determine initial codes and identify main themes.  
 
Results: Of the 14 subjects in Interview 3, only 7 (50%) returned to or exceeded their pre-
COVID exercise frequency levels. The following themes emerged from their descriptions: 
appreciation for community-based exercise classes, the recognition of the importance of 
exercise in managing PD, and insights as to how community-based exercise classes may 
encourage long-term exercise adherence in the future by offering both in-person and online 
formats, as well as opportunities for increased peer support. 
 
Conclusion: The COVID-19 pandemic created a unique phenomenon that emphasized 
exercise is essential in controlling the physical, emotional, and psychological effects 
associated with PD. This study suggests that offering both in-person and online community-
based exercise classes may help to mitigate barriers and improve overall exercise adherence. 
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A Comparison of Self-reported Level of Physical Activity of Collegiate Esports Players 
with that of Non-esports Undergraduate Students 
 
Nicholas Latuszek, Mitchell Anderson, Brady Griffith, Jan Perkins 
 
Aims: The electronic sports (esports) industry has gained tremendous popularity throughout 
the past decades. With this growth, competitive esports leagues have emerged at the 
collegiate level. However, few studies have been conducted that examine physical activity 
(PA) levels in the collegiate esports population. This study aims to examine the levels of PA 
and total time sitting between collegiate esports players and non-esports undergraduate 
students. 
 
Methods and results: Twelve collegiate esports players and 39 non-esports undergraduate 
students from the same higher education institution participated in the study. Each group 
completed a survey consisting of basic demographics, esports participation, and the 
International Physical Activity Questionnaire (IPAQ). Results revealed that collegiate esports 
players reported participation in similar levels of PA as non-esports undergraduate students. 
However, esports players spent significantly more time sitting than other undergraduates.  
 
Conclusion: The present study concluded that collegiate esports players do not differ from 
non-playing peers in their self-reported levels of PA but do report significantly more time spent 
in sitting. It is possible that participation in collegiate level esports competitions might have 
influenced sedentary behaviors. We encourage further investigation.   
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Performance Report Card to Improve Activity in Community Dwelling Seniors 
 
Devyn Brough, Kyra Bussell, Kamryn Fields, Jamie Haines, Michele Haske, Lauren Sawle  
 
Introduction: In the United States, 80% of adults have at least one chronic disease with over 
90% of the nation’s 4.1 trillion annual health care expenditures going to chronic disease and 
mental health conditions.1,3 Health promotion programs for chronic disease strive to help 
people manage and lower risk factors for chronic disease.4 Walking, balance 
ability/confidence, and self-efficacy for managing chronic diseases have been linked to fall 
risk, hospitalization risk, depression, and overall independence for seniors. The purpose of 
this pilot study was to analyze the results of a ‘report card’ program focused on enhancing 
self-efficacy to manage chronic diseases by following changes in balance, balance 
confidence and walking ability across a 4-month span.  
 
Methods: Seniors with at least one chronic disease were recruited by a sample of 
convenience from the Isabella County area. Inclusion criteria included having at least one 
chronic condition >1 year and able to walk in the community >1000 feet. Pre-post test 
measures included 33 Item Chronic Disease Self-Efficacy Questionnaire, Activities Specific 
Balance Confidence Scale, 3 Meter Backward Walk Test, 10 Meter Walk Test, and 5 Times 
Sit to Stand taken 3 months apart. After initial testing, results were provided via a report card 
format indicating comparisons to age-matched and disease matched normative data, and 
included a fall risk category of low, moderate or high. Based on testing outcomes, education 
about activity levels recommendations, local resources/support were offered. After post-
testing, the report card was updated to reflect any changes in tests, including follow up 
education. Subjects also completed semi-structured interviews that were recorded and 
transcribed to gain insight into their experience with this program.  
 
Preliminary Results: Seven seniors with an average age of 75.9 years participated. Chronic 
diseases included Parkinson’s Disease, Chronic Arthritis, Diabetes, Osteoporosis, 
Hypertension, or a combination thereof. Preliminary data analysis suggested variable results 
across all 5 assessments, including the self-efficacy scale. Interviews indicated that subjects 
appreciated the report card format and educational support. Delivering results provided 
relevance, insight into current ability levels, and accountability to improve activity levels. 
 
Discussion: The report card format displayed variable improvement in personal self-efficacy 
to better manage living with a chronic disease. Providing the linkage between daily activity 
behaviors and potential consequences appeared to enhance relevance for behavior change. 
Follow up testing, education, and support enhanced the project results.  
 
Conclusion: Provision of an ongoing ‘report card’ program to improve self-efficacy in seniors 
to take a more active role in managing a chronic disease appeared to be subjectively 
beneficial in this pilot study. Consideration of a program on a larger scale should be 
considered. 
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Impact of high fat diet and krill oil supplementation on spatial memory, microglia 
migration and neurogenesis in aged rats 
 
John Andraka, Brooke Mason, Yannick Marchalant, Naveen Sharma 
 
Objective: Investigate the potential of krill oil (KO), a marine-based, long chain, omega-3 (n-
3) polyunsaturated fatty acid (PUFA), to negate the deleterious effects of high fat diet and 
aging on spatial learning, microglia migration and neurogenesis.  
 
Hypothesis: KO exhibits beneficial, anti-inflammatory properties comparable to other 
sources of n-3 PUFA, but with several biochemical advantages. KO contains phospholipid-
bound fatty acids, improving bioavailability when compared to triacylglyceride bound n-3 
PUFA, astaxanthin, a powerful antioxidant, and choline which is an essential neurotransmitter 
precursor exhibiting neuroprotective properties. Hence, it is hypothesized that KO 
supplementation would improve deficiencies in spatial learning, hippocampal neurogenesis, 
and unwarranted microglia migration induced by high fat diet and normal aging in rats. 
 
Methods: Thirty-two male, Sprague Dawley rats, aged 15 months were divided into four 
dietary groups consisting of varying amounts of saturated fats, with and without krill oil 
supplementation: Control (CON), Control with krill oil (CONKO), High fat (HF), High fat with 
krill oil (HFKO). High fat and control diets consisted of 60% and 23% calories from fats, 
respectively, while 8% krill oil was added to both experiment KO diets. Food intake and body 
weight were assessed weekly. After 12-weeks of dietary interventions, spatial learning was 
assessed utilizing Morris Water Maze testing, followed by cortex and hippocampus tissue 
analysis. Microglia migration and neurogenesis was quantified by immunostaining and 
stereology techniques utilizing doublecortin (DCX) and ionized calcium-binding adaptor 
protein (Iba-1).  
 
Results: Despite evidence of learning by each group over the course of MWM testing, no 
significant difference in time-to-platform or probe trial times between dietary groups was 
identified. Total food consumption was significantly less in the HF group when compared to 
CON (p=.047) and CONKO (p=.030), whereas body weight was significantly higher in the 
HFKO group when compared to CON (p=0.024) and CONKO (p=.030). Otherwise, no other 
differences in food consumption or body weight were identified. Furthermore, no significant 
difference was found in cortex (p=0.623) or hippocampus (p=0.863) microglia counts between 
dietary groups. Similarly, DCX totals were not significantly different (p=0.454). 
 
Conclusions: KO supplementation did not significantly alter the effects of aging and high fat 
diet consumption on spatial memory, microglia migration or hippocampal neurogenesis. 
Some evidence suggests that the unique properties of KO have the potential to positively 
influence brain health. Therefore, considering the negative effects of aging and fatty foods 
and the associated risks of neurodegenerative diseases, exploration of neuroprotective 
dietary interventions such as krill oil is paramount and warrants further investigation 
.   
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PHYSICIAN ASSISTANT PROGRAM 
 
A Conceptual Framework for Simulation Based Training of Residents in Anaphylaxis 
- a High Acuity & Low Occurrence (HALO) Experience with Application & Integrations 
of Educational Theories 
 
Ahmad Hakemi, Teresa Armstead 
 
Type of educational project: A new curriculum for instructing the Residents in the 
management of a patient with Anaphylaxis utilizing Simulation Based Education with 
integrated educational theories inspired by frameworks of Flipped Learning, Cognitive Load 
Theory, and Kolb 
 
Background: The basic tenet of simulation-based education is practicing in a safe 
environment without harming a patient. Anaphylaxis is what we call a High Acuity Low 
Occurrence/Opportunity event. HALO events are noted to be in the “Zone of Simulation 
Matrix”. Thus, simulation-based education is ideal for this training. 
 
Educational project brief description: The purpose of this educational curriculum is 
utilization and optimization of Simulation Based Education in the training of Internal Medicine 
and Emergency Medicine Residents  in the rapid and timely recognition of anaphylaxis and 
its optimized treatment. Anaphylaxis is High Acuity & Low Occurrence (HALO) event. Delayed 
recognition and administration of Epinephrine-Autoinjector (EAI) is a patient safety concern. 
Knowledge Gap in this regard is common, “Anaphylaxis is frequently underdiagnosed and 
mismanaged in the inpatient and outpatient settings”3. Literature abounds with regards to 
physician trainee doubts and uncertainties in the recognition and optimized management of 
Anaphylaxis. Simulation based education methodologies are ideal for instructing HALO 
experiences. The framework of the “Zone of Simulation Matrix” supports the utilization of a 
simulation experience in this instance. Simulation based education thus forms the backbone 
of the instructional design elements of this curriculum.  Learning will be enhanced and made 
durable by embedding numerous specifically curated educational theories (Kolb’s 
Experiential Learning Cycle, Flipped Learning and Cognitive Load Theory). Given the paucity 
of education of residents in Anaphylaxis in Graduate Medical Education, such instruction is 
imperative 
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HEALTH SCIENCES PROGRAMS 
 
The Culture Box: Strategies for Promoting Inclusivity in Health Sciences Education 
 
George Nicholas Andretich, Grace Madeline Thomas, Mitchell John Morrill, Trinity 
Mcpherson 
 
Background: In an inclusive college classroom, the participants work together to create and 
maintain a climate of openness and respect that encourages individuals to share their 
perspectives and thoughts for the purposes of mutual understanding, growth, and 
development. Health professional educators can engage inclusive and anti-bias practices by 
incorporating tools to engage students in inclusive environments (Iheduru-Anderson & Wahi, 
2022). To transform healthcare classroom, faculty must address stigmas, stereotypes, and 
biases by working to suspend judgement through critical self-reflection. Storytelling is an 
empowering and transformative process for inclusive education (Iheduru-Anderson & Waite, 
2022).  
 
Problem: Many students enter the classroom with preconceived idea about their classmates. 
While pervasive biases may limit inclusion in classroom, educators can create atmosphere 
for student to explore their identities with each other in a relatively safe classroom 
environment. Health professions students must embrace continued learning about one 
another’s culture, starting with examination of one’s own beliefs and cultural identities by 
creating a “Culture Box.” The goal of the Culture Box is to help others understand an 
individual’s life story and invisible values. 
 
Method: Stories are powerful tools to engage with students and each other, transform and 
catalyze social change. From stories faculty and students can draw from cultural and familial 
sources of knowledge to create a more inclusive learning environment. Students in HSC 532-
22423694 course created individual “Culture Box” to introduce themselves to their classmates 
and responded to a survey reflecting on their experiences with the project. 
 
Findings from students’ reflections: Students’ reflection on the project provides the 
foundation for this project. The shared moments of vulnerability enabled students to 
acknowledge the various ways they are similar rather than different. The students who 
responded to their experiences with creating the “Culture Box” expressed varied emotions 
ranging from anxiety to pride about their culture at the end of the project. Some students were 
reluctant to go above and beyond in presentations due to apprehensions about straying away 
from required criteria; however, a few students mentioned how they wish they had more time 
to describe their culture in depth. Listening to other students discuss their presentations 
allowed the students to correct some of the assumption they made about their classmates. 
All students who took part of the survey agreed that a Culture Box in-class exercise is a 
forward step in building community among individuals with different backgrounds. 
 
Discussion and conclusion: Reflecting on how recognizing the impact of culture and 
language on others can improve professional relationships and communication styles. The 
discussion of artifact from the ‘Culture Boxes’ served to counter misconceptions and 
stereotypes many students held about peers.  
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Implications for education and practice: Healthcare professional must engage with each 
in critical reflection of their own history, stories, and culture to gain richer more complex 
perspectives in a diverse environment. Healthcare professionals design and direct culturally 
congruent practice and services for diverse consumers to improve access, promote positive 
outcomes, and reduce disparities. This will not be possible if healthcare professionals do not 
have good understanding of themselves as cultural beings. Using tools like the “Culture Box” 
enables students to craft critical stories about themselves. Through storytelling students 
sustain a sense of agency in the face of disempowering circumstances that may be 
experienced in academic environment. 
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EXERCISE SCIENCE PROGRAM 
 
Changes in Physical Activity Pattern Before, During, and Following Pregnancy 
 
Rachael Nelson, Hannah Ewing, Rachel Glovatsky, William Saltarelli 
 
Introduction: Exercise is recommended during non-complicated pregnancies to help 
maintain/improve the short- and longer-term health of mother and her offspring.  However, 
less than 30% of women exercise during pregnancy. Additionally, exercise activity declines 
during pregnancy from the 1st to 3rd trimester.  However, it remains unclear whether there 
are changes in exercise behavior during the 2nd trimester and whether exercise behavior 
returns to pre-pregnancy levels during the post-pregnancy period.  Purpose: To assess 
potential changes in exercise behavior preceding pregnancy, during the 1st, 2nd, and 3rd 
trimester of pregnancy, as well as during the post-pregnancy period.  
 
Methods: The survey consisted of seventy-four questions, of which the demographics and 
exercise patterns questions were examined for the overall study. Of the 92 responses 
received, 16 were excluded due to incomplete surveys.  Therefore, 76 responses were 
included in the final analysis.  
 
Results:  23.7% of respondents reported meeting current exercise guidelines (i.e., ≥150 
minutes of moderate-to-vigorous aerobic per week) pre-pregnancy. 42.1% of respondents 
reported meeting current exercise guidelines during the 1st trimester, 38.2% during the 2nd 
trimester, and 31.6% during the 3rd trimester. Lastly, 43.4% of respondents reported meeting 
current exercise guidelines post-pregnancy.   
 
Conclusion:  While overall engagement in physical activity declines during pregnancy 
(improving modestly post-pregnancy), there appears to be an increased engagement in 
moderate-to-vigorous intensity physical activity during the 1st trimester of pregnancy and 
during the post-pregnancy period.  
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Can overweight or obese adults prevent metabolic syndrome by accumulating at least 
10,000 steps/day? 
 
Madison Clark, Sydney Clark, Rachael Nelson, William Saltarelli 
 
Introduction: Approximately 34% of U.S. adults have metabolic syndrome (MetS) and 
overweight-to-obese adults are at even greater risk of developing MetS.  Importantly, exercise 
is inversely related to the development of MetS, yet less than 20% of U.S. adults meet current 
exercise guidelines. Alternatively, 10,000 steps/day as been suggested to maintain metabolic 
health. However, it remains unclear whether 10,000 steps/day is sufficient to prevent MetS 
among overweight-to-obese, non-exercising adults.   
 
Purpose: To determine whether ≥10,000 step/day is sufficient to prevent MetS among 
overweight-to-obese, non-exercising adults.  
 
Methods: 59 overweight-to-obese (BMI 32.8 ± 5.6 kg/m2), adults (41 ± 14 years), classified 
as non-exercisers and non-smokers, who were otherwise healthy completed this 
investigation. Blood pressure, waist circumference, blood glucose, HDL-C cholesterol, and 
triglyceride were measured the morning after an overnight fast to determine MetS status 
(i.e.,≥ at least 3 risk factors). Average daily step counts were determined over three 
consecutive days (two weekdays and one weekend day) using an Actigraph accelerometer 
to determine their average daily number of steps and then stratified as "Sedentary" (<5,000), 
"Low" activity (5,000-7,499), "Somewhat" active (7,500-9,999), "Active" (10,000-12,499), or 
"High" activity (at least 12,500 steps/day) groups. Prevalence of MetS was 34%, 33%, and 
33%, in the "Sedentary" (<5,000),  "Low" activity (5,000-7,499), and "Somewhat" active 
(7,500-9,999) groups respectively. Additionally, compared to participants who accumulated 
<10,000 steps/day, those who accumulated ≥10,000 steps/day had significantly lower waist 
circumference (99 ± 15 vs. 81 ± 4 cm, p<0.01), systolic blood pressure (123 ± 10 vs. 104 ± 7 
mmHg, p=0.03), height values (161 ± 3 vs. 167 ± 10 cm, p=0.03), body mass values (74 ± 9 
vs. 93 ± 17 kg, p=0.05), BMI values (28 ± 2 vs. 33.1 ± 5.6 kg/m2, p=0.05), and were younger 
(22 ± 3 vs. 42 ± 14 years, p<0.01).  
 
Conclusion: Accumulating at least 10,000 steps/day appears to prevent MetS among 
overweight-to-obese, non-exercising adults, and therefore may provide an alternative to 
exercising for overweight-to-obese adults to remain metabolically healthy. 
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The role of body image on mood and alcohol drinking behavior among university 
Students 
 
Kendall Hoyt, Micah Zuhl 
 
Background: University students are faced with social stressors that may influence the 
perception of their physical appearance. Dissatisfaction with one's perception of body image 
may influence mood state (e.g., depression and anxiety) and may ultimately lead to unhealthy 
coping behaviors such as alcohol consumption.  
 
Purpose: The purpose of this observational study was to explore the relationship between 
body image and mood state, along with alcohol and other health-related behaviors (e.g., 
physical activity behavior) among university students. 
 
Methods: An online survey was distributed to university students that included questionnaires 
related to body perception (BIAAQ-5), depression (PHQ-9), anxiety (GAD-7), alcohol 
consumption, and physical activity (IPAQQ).  
 
Results: Body image was the strongest predictor of both anxiety and depression and was a 
significant predictor of 30-day alcohol use with controlling for both age and gender.  
 
Conclusion: Students with a poor perception of their own physical appearance reported 
higher levels of depression and anxiety and appeared to drink more heavily. Efforts should 
be made to better understand what influences body image among young adults. 
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The Effect of Acute Exercise on Measures of Cognition  
 
Emma Rankine, Abigail Doku, Kadeeja Murrell, Isabel Flemming, Gavin Roupe, Jacob 
Provos, Hajime Otani, Micah Zuhl 
 
Research shows that a single acute bout of exercise may be linked to increase cognitive 
functions such as memory, however, results are not consistent across studies. Current 
hypothesized mechanisms of increased cognition due to aerobic exercise (AE) include 
increase in cerebral blood flow (CBF), increasing brain-derived neurotrophic factor (BDNF), 
neural endocrine responses including norepinephrine (NE) and dopamine (DA), and 
potentially increasing mood state or participant expectation. This study aimed to analyze 
differences in memory and cognition after bouts of aerobic exercise or a muscle stretching 
exercise. Forty-two healthy participants ages 18-60 were randomized to perform one of two 
exercise sessions: Twenty-minute bout of moderate AE via treadmill or a twenty-minute 
muscle stretching exercise (SE). After exercise, participants rested for 15 minutes before 
performing a memory assessment. To assess the effect of mood and expectation on 
cognition, participants were asked to fill out a mood/expectation survey following their 
memory assessment. The analysis of both exercise and cognitive data showed significant 
correlations between AE, increased immediate learning, lower forgetfulness, and 
cardiovascular response (higher HR). There was no significant relationship between 
immediate learning, decreased forgetfulness, or cardiovascular response when compared 
with the SE trials. There was also no significant relationship between mood state, expectation, 
and memory, negating them as confounding variables. It was concluded that a single bout of 
aerobic exercise contributed to higher memory function.  
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A remote exercise and education intervention improves physical activity among 
sedentary university students: a pilot study 
 
Abigail Yon, Macey Barnett, Emma Rankine, Kendall Hoyt, Katelyn Ernst, Micah Zuhl 
 
Sedentary behavior is a risk factor for chronic disease, anxiety, and depression, and has 
become increasingly prevalent among university students. The aim of this study was to 
improve physical activity levels, decrease average weekly sitting time, and improve mental 
health among university students. A virtual intervention was performed among healthy, 
inactive university students ages 18-25. Participants completed six exercise and educational 
sessions across 3 weeks, then were assessed at 4 and 8 weeks following the intervention. 
IPAQ (physical activity), step counts, GAD-7 (anxiety), PHQ-9 (depression), and sitting time 
were assessed. A significant increase in physical activity was found between baseline and 8-
week evaluation, and a significant decrease in sitting time was found between baseline and 
4-week evaluation. GAD-7 and PHQ-9 scores significantly improved from baseline to 8-week 
evaluation with the removal of one outlier. Our study shows physical activity improvement 
among university students in addition to mental health improvement. 
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Nutritional Supplement Designed for Protection Against Occupation-related Exertional 
Heat Stress 
 
Abigal Doku, Jackson Norbeck, Savannah Walker, Brendan Zeien, Marian Avila, Micah Zuhl 
 
Background: Rising global temperatures are expected to have disastrous impacts on labor 
markets. Evidence suggests that nearly 2.2 percent of total working hours world-wide will be 
lost to heat stress by 2030. The monetary impact is expected to exceed $2.4 trillion. The loss 
of productivity is attributed to reduced physical functioning (e.g., fatigue, dehydration, 
cognitive impairment) and increased potential workplace hazards. Recent research suggests 
that nutritional supplementation may prevent against exertional heat stress, which is often 
encountered in various occupations (e.g., firefighting, along with agriculture, factory, and 
warehousing-related work).  
 
Purpose: Therefore, the purpose of this study was to test a nutritional supplement on markers 
of subjective (perceived fatigue and exertion) and objective (circulating intestinal fatty acid 
binding protein, IFABP; oxidative stress, and inflammation) heat stress. Methods.  This study 
was conducted using a double blinded randomized controlled trial involving two trials 
separated by 2 weeks. After baseline testing, participants were randomized to either the 
nutritional supplement(S) or isocaloric placebo(P) group, and the two trials were separated 
by 1-2 weeks.    The supplement or placebo were ingested before and after 100 minutes of 
exercise in a heated (35C) environmental chamber.  Blood samples were collected pre, 
post, 2h-post, and 24-post exercise.  Subjective measures included, thermal tolerance, 
perceived exertion, and fatigue.  Blood was used to measure IFABP, oxidative stress, and 
interleukin-1. 
 
Results: A total of four participants completed both arms of the trial. No differences in any 
physiological markers were detected, including heart rate and core temperature. Similarly, no 
differences in subjective fatigue or perception of effort were observed.   
 
Conclusion: Nutritional supplementation did not alter the physiological or subjective 
responses to exertional heat stress compared to the isocaloric placebo. Continued work is 
needed to evaluate the biological changes.  
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Traditional explanation of the rating of perceived exertion scale supports selection of 
appropriate exercise intensity 
 
Grace Anderson, Claudia Chabay, Emma Nelson, Micah Zuhl  
 
Introduction: Rating of perceived exertion (RPE) is a subjective measurement that uses a 
scale from 6-20 (6=no exertion, 20=maximal exertion) or 1-10 (1=no exertion, 10=maximal 
exertion) to allow individuals to evaluate the difficulty of physical tasks. Due to the links 
between RPE and heart rate, clinicians and coaches commonly use RPE for programming 
exercise and assessing exercise intensity. However, RPE can be skewed in clinical 
populations, causing patients to perceive exercise as more difficult than their physiological 
markers indicate. One possible reason may be the lack of understanding of RPE, along with 
the absence of exercise experience to connect RPE values with effort.  Therefore, the 
purpose of this study is to compare self-selected exercise workloads after a traditional 
explanation of the Borg RPE scale and an RPE treadmill test.  
 
Methods: Ten healthy, sedentary (<30 minutes of physical activity 3x/week) adults (19-40 
years old) were recruited. Participants performed 20 minutes of treadmill exercise on three 
separate occasions (TM1, TM2, TM3).  Intensity was self-selected, and participants were 
asked to adjust speed and grade until an RPE of 13 (somewhat hard) was achieved. Prior to 
TM1, traditional explanation of the Borg 6-20 scale was detailed via audio and video. At least 
24 hours later, an RPE treadmill staged test was completed and terminated at an RPE of 15 
“hard”. TM2 and TM3 were completed one week later.  
 
Results: No significant differences were found between treadmill session 1 (TM1), session 2 
(TM2), or session 3 (TM3) for mean heart rate or workload.  
 
Discussion: Self-selected workloads did not change significantly after performing an RPE 
treadmill test when compared to a verbal explanation of RPE. These results suggest that 
simply explaining the RPE scale to a novice causes a sufficient understanding and can then 
be used as a tool for interpreting and prescribing intensity. 
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Evaluating Internal and External Workloads Using GPS in Female Division 1 Soccer 
Players 
 
Matthew Karlovich, Andrew Brookens, Paul O'Connor 
 
Purpose: This study aimed to assess the internal and external workloads of female Division 
1 soccer players at Central Michigan University during official games.   
 
Methods: 28 players from 4 position groups (goalkeeper, defender, midfielder, and forward) 
were monitored during the 2018 soccer season. 18 met the inclusion criteria for this study. 
Players who covered at least 4000 meters in at least 10 games were included. The internal 
(heart rate and sRPE (session rating of perceived exertion)) and external (distance covered, 
body load, and sprint count) load parameters were measured using wearable Global 
Positioning System (GPS) devices. SPSS was used to analyze the data using Pearson’s 
correlation coefficient (r) to measure linear correlations between the internal and external 
variables.   
 
Results: Significant correlations were found between all variables, but the strongest 
correlations were seen between total distance and average heart rate (r=.734), average heart 
rate and sprint count (r=.551), and RPE and total distance (r=.529) (p < .01).   
 
Conclusion: The results demonstrate that these soccer players experienced high internal 
and external load demands during games. The wearable GPS and heart rate monitors as well 
as RPE can provide relevant information about the magnitude of the physiological strains 
players undergo during matches and can help inform coaches and trainers about which 
players may need to be substituted in game or be given a reduced load in the next training 
session to avoid burnout and injury.   
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AUDIOLOGY PROGRAM 
 
Guide to hearing aids selection: Handbook for audiology clinicians 
 
Lin Xia, Yunfang Zheng 
 
Appropriate hearing aid selection is essential to patient satisfaction with hearing aids. Studies 
have found that a successful hearing aid selection should consider the auditory capability, 
hearing aid experience, and functional preference of an individual patient and the physical, 
acoustic, and psychoacoustic characteristics of hearing aid products (e.g., Lee et al., 2021; 
Prakash et al., 2022; Saleh, 2022). This multifactor consideration brought a great challenge 
for audiologists with intense clinical work. In addition, psychological factors from clinicians 
may bring a bias in hearing aid selection (Ly, 2021). Currently, the amount of hearing aid 
feature choices has led to increased complexity in the selection process (Saleh, 2022). A 
hearing aid selection guideline involving current hearing aid features is needed. The purpose 
of this study is to create a handbook summarizing hearing aid information from seven major 
manufacturers to help audiologists efficiently select appropriate hearing aids for patients and 
reduce the impact of psychological factors on the selection of hearing aids. 
 
The characteristics of each current hearing aids in the market are collected through seven 
manufacturers’ programming software (Phonak Target, Unitron TrueFit, Oticon Genie 2, 
Widex Compass GPS, Resound Smart Fit, Starkey Inspire X, Signia Connexx 9) and 
professional websites. Information obtained was compiled and summarized using excel 
software. A common and efficient hearing aid selection procedure based on the literature 
review was applied through the handbook to classify the hearing aids according to the hearing 
loss level and functional needs of individual patients. Hyphen links were used to direct specific 
features related to each product to facilitate the search and comparison. 
 
More than 500 hearing aids from the seven manufacturers were categorized in the order of 
hearing aids style, hearing aid power, rechargeability, Telecoil accessibility, and additional 
hearing aid features. The hearing aids were divided into Behind the ear, Receiver in the canal, 
and customized styles. The power level was classified to fit three groups of hearing loss: mild 
to moderate hearing loss, moderately-severe to severe hearing loss, and profound hearing 
loss. The additional features of each hearing aid include technology level, acoustic parameter, 
main technology, color option, compatible accessory, and datasheet resource. Hyphen links 
were built in the catalog part to direct to specific products. A detailed technology explanation 
for each hearing aid was added after the category and was linked to the main feature under 
the overview of hearing aid. Audiologists could follow the hyphen link to get several hearing 
aids, compare each one based on the overview information, and make final decisions 
according to the patient’s needs and preferences.  
 
Comprehensive hearing aid information included in this handbook with easy access and 
comparison will lead to improved clinical efficiency and accuracy with hearing aid selection.  
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Acoustic impact of degree and configuration of high frequency hearing loss on 
hearing aid fitting 
 
Yunfang Zheng, Paige Hunter, Amanda Brown 
 
Balancing occlusion effect, feedback, and adequate gain are common hearing aid fitting 
difficulties for high-frequency hearing loss (HFHL). Proper vent size addresses these issues 
(Dillon, 2012). Occlusion effect decreases with increasing vent diameter (Kuk et al., 2005). It 
was recommended to use the degree of HL at 500Hz to determine vent size (Kuk & Keenan, 
2006). Degree and configuration of HFHL are important for vent size choices due to different 
amplification applied to each frequency based on the HL, however this has not been 
systematically investigated. Clinically, no guidelines exist regarding choosing acoustic 
options to fit HFHL. This study evaluated the acoustic effect of different degrees and 
configurations of HFHL with considerations of different vent sizes and fitting formulae. 
 
Software simulations and real ear measures on Kemar were completed using four groups of 
HF sensorineural HLs: mild, moderate, moderately-severe, and severe. Each group includes 
five low frequency (LF) thresholds (0,10,20,30,35dB), and five HFHL configurations (HL 
range: 2-8,3-8,4-8,6-8,8kHz), for a total of 25 combinations of HLs. Gain for different inputs 
and maximum gain before feedback were recorded from the software for domes (open, 
vented, cap, & power), c-shells, and SlimTips (vent sizes: occluded, .9-1.1mm, 1.2-1.6mm, 
1.7-2.2mm, 2.3-3.0mm, 3.1-4.5mm, & open). NAL-NL1, NAL-NL2, and DSL-Pediatric fitting 
formulae were utilized for each acoustic parameter. Real ear occluded gain, aided gain for 
20dB insertion gain, aided gain and output for different HLs, and maximum gain before 
feedback was recorded on Kemar for different domes and three fitting formulae. 
 
Results revealed that as LF loss increased, LF and HF gain increased. The increase of HFHL 
led to increased HF gain, but not LF. For smaller ranges of HFHL, less gain was needed with 
significant gain reduction when affected frequency moved from 2k to 3kHz for three formulae, 
especially NAL-NL1 (up to 20dB). For feedback-activated fitting situations, there were 
essentially no gain limitations for mild HL and only affected soft inputs for moderate loss for 
all formulae and acoustic options. For moderately-severe (NAL-NL2: HF=2/3-8kHz, 4kHz with 
LF=30/35dB; DSL: HF=6/8-8kHz) and severe (NAL-NL2: HF=6/8-8kHz, LF=20-35dB) losses, 
gain limit affects soft and average inputs up to 12-15dB but the gain restriction limited to 
mostly 6-8kHz with occluded-2.2mm vent. When HFHL=6/8-8kHz (Moderately-Severe: LF=0-
25dB, Severe: LF=0/10dB) for NAL-NL2, gain limit essentially only affected soft (<10dB) for 
all venting. Moderately-severe (DSL: HF=2/3/4-8kHz) and severe (NAL-NL2: HF=2/3/4-8kHz; 
DSL: HF=2/3/4-8kHz, HF=6/8-8kHz with LF=30/35dB), gain limit affected all inputs at 6-8K, 
but with occluded 1.1mm vent, restriction occurred for soft and average inputs only. There 
was essentially no gain limitation up to severe loss when using NAL-NL1 with exception of 
severe loss (LF=35dB, HF=2-8kHz) using open-2.3mm vent with gain limitation up to 11dB. 
Information obtained will be useful for vent selection for desired outcomes. 
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Acoustical Outcomes and Perceptional Differences Between The Phonak Activevent™ 
Receiver And Standard Receiver With Open Domes 
 
Taylor Zeller, Yunfang Zheng  
 
Venting is important when fitting hearing aids, especially for those with normal to a mild 
hearing loss (HL) at low frequencies. An open fit is used to combat occlusion effect and 
improve sound quality, but may cause feedback, decreased gain, and reduction of benefits 
from hearing aid features (e.g., Winkler, Latzel, Holube, 2016). A closed fit will address issues 
from open fit but own voice quality issues remain. Phonak’s ActiveVent™ receiver (AV) opens 
its fit in quiet and automatically switch closed in noisy environments. However, it’s fitting 
outcomes are unclear. This study investigated the acoustical and perceptual differences in 
varying degrees of HL between AV and the standard receiver with open domes. 
 
All sections were completed on normal hearing, mild, moderate, moderately-severe, and 
severe high-frequency sensorineural HLs. Phonak Audéo P90-RT hearing aids and software 
were used to record gain levels, feedback curves, and aid features. Test conditions include 
in quiet and noise with both receivers. Real ear aided gain and output were recorded using 
Kemar and participants. Participants took questionnaires regarding sound and fitting 
perceptions in each condition and completed word recognition testing. Data was analyzed 
using Matlab for multiple comparisons. 
 
Software results revealed similar gain for open conditions, but more gain and maximun gain 
before feedback for the for AVclosed. For open conditions, AV showed more gain below 3kHz 
and the same from 3-8kHz compared with standard open. Feature differences in microphone 
directionality and speech enhancer are noted between the AVclosed and standard open. 
Kemar in quiet had significantly lower outputs in high frequencies confirming the possible 
leakage of energy. In noise, AVclosed had significantly more gain at mid frequencies, but less 
gain in low frequencies than standard open, possibly due to noise entering the dome and 
different features options. Kemar data highlighted the importance of feedback manager. For 
participants completed, the gain and output had similar trends to Kemar. Those with normal 
hearing had relatively better word recognition in noise with AV and preferred it. Some HL 
participants did the opposite and preferred the standard receiver. More data will be presented 
later. Information obtained will be useful for the receiver selection. 
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SPEECH-LANGUAGE PATHOLOGY PROGRAM 
 
Parental Attitudes Toward Speech Therapy During Summer Specialty Clinics 
 
Olivia Pozsgay, AnnMarie Bates 
 
The present study investigated parental attitudes about their child's speech therapy while 
attending Summer Speech-Language Specialty Camp (SSC) in Summer 2022. The study 
involved 22 parents of children who were attending SSC for speech and language services. 
The participants included any parents that had children attending SSC, thus, the participants 
were completely randomized. Parents were invited to participate in this voluntary and 
anonymous survey to reflect on their feelings toward SSC and speech therapy overall. 
Parents completed an online Qualtrics survey consisting of a 17-question long questionnaire, 
in addition to consenting to participate in an internet survey. The results of the study suggest 
that parents who approach speech therapy services with a positive attitude led to their child 
having an overall positive speech therapy experience. Parents feel more inclined to 
appreciate and suggest speech therapy to others for different reasons, such as having a good 
relationship with their child’s clinician, or if they themselves have received speech therapy in 
the past. After participating in SSC, most parents agree that they have a better idea of what 
can help improve their child’s communication skills. Parents agree that it’s important to 
collaborate with the clinician during their child’s speech therapy. When the clinician spoke 
with the parents whether it be during pick up/drop off, during conferences, or through an email 
exchange, parents found it helpful to discuss their child’s progress. Parents strongly disagree 
on the statement that children often grow out of early difficulties with talking and participation 
in SSC isn’t necessary. Many parents also strongly disagree with the statement that SSC is 
a waste of time as it doesn’t deal with their child’s talking difficulty or makes it worse. Parents 
tend to worry less about their child’s impairments while they are attending SSC. If a parent 
has received speech-therapy in the past, they find that it proves to be more beneficial when 
trying to tackle their child’s own therapy. There were many opportunities for both children and 
parents to receive guidance and resources on speech therapy. Parents shared that by 
attending SSC, their children develop more comfortability and confidence in their 
communication skills. Furthermore, parents found that when they had intentional 
conversations with the speech-language pathologist (SLP), they were more inclined to be a 
part of the team helping their child. The communication with the clinicians provided parents 
with insight on how to help as a parent. The survey proposes that parental attitudes play an 
important role in how children respond to speech therapy.  
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Individual Differences and Group Trends in Sympathetic Activation in Speakers with 
Parkinson’s Disease 
 
Megan MacPherson  
 
Background and Purpose: This study investigated individual differences and group trends 
in sympathetic nervous system (SNS) response profiles across speech and nonspeech tasks 
in individuals with Parkinson’s disease (PD). Autonomic nervous system function (ANS), 
particularly SNS activation, is associated with the quality of task performance and is affected 
by the motoric, cognitive, and linguistic demands of a task. These demands are tightly linked 
in speech production, which elicits SNS activation (MacPherson, 2019; Weber & Smith, 
1990). Both dysautonomia and disordered speech are prevalent in PD (Goldstein, 2014). 
Heterogeneity of autonomic and speech symptoms is a hallmark of PD (Leclair-Visonneau et 
al., 2018; MacPherson et al., 2008). Group-level analyses alone do not provide a complete 
picture of the speech-autonomic relationship and the factors that influence it in PD. Individual-
level examination of SNS activation profiles across tasks differing in motoric, cognitive, and 
linguistic demands is needed to more completely characterize the effects of dysautonomia on 
speech production in PD. This information may contribute to advances in understanding the 
pathophysiology underlying speech impairment in individuals with PD.  
 
Methods: The electrodermal SNS signal was collected from eight individuals with PD via a 
Biopac MP150 system while they completed three speech (passage reading, picture 
description, and monologue production) and two nonspeech (jaw open-close and Valsalva 
maneuver) tasks. These tasks vary in motoric, cognitive, and linguistic demands and elicit a 
range of sympathetic activity (Arnold et al., 2014; Weber & Smith, 1990). Electrodermal 
signals were imported into MATLAB (Mathworks, 2016) for processing and measurement. 
Two sympathetic electrodermal measures were examined: 1) mean skin conductance level 
(SCL-rest), reflecting tonic sympathetic electrodermal activity, and 2) peak skin conductance 
response amplitude (SCRamp), reflecting phasic electrodermal activity (Andreassi, 2007). 
Descriptive statistics were calculated to characterize each individual’s sympathetic activity 
across tasks and to compare response profiles across participants.  
 
Results and Discussion: Electrodermal activity response patterns and values differed 
across participants. Generally, each speaker’s SCL-rest and SCRamp patterns were similar 
to one another. Speech tasks elicited the greatest SLC-rest and SCRamp in 75% and 62.5% 
of participants, respectively. The frequency of the greatest SCL-rest across tasks was: 
monologue > reading > Valsalva = jaw > picture. The frequency of the greatest SCRamp 
across tasks was: monologue > Valsalva > reading > picture = jaw. Skin conductance ranged 
from 0 μS to over 1 μS for SCL-rest and from 0 μS to over 2 μS for SCRamp. These 
differences are likely due, in part, to heterogeneity of the pathophysiological effects of PD, 
demographic factors, and disease history (De Pablo-Fernandez et al., 2017; Korchounov, 
2005). These findings begin to unpack a complicated relationship between autonomic 
function and speech production in an effort to better understand the effects of PD on the 
speech-ANS relationship. 
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Interrater reliability of autonomic nervous system measurements in healthy older 
adults and individuals with Parkinson's disease 
 
Emma Ingalls, Megan MacPherson  
 
Background: The purpose of this study is to determine interrater reliability (IRR) outcomes 
for autonomic nervous system (ANS) measurements associated with speech and nonspeech 
tasks in healthy older adults and individuals with Parkinson's disease (PD). The larger 
investigation from which this study draws examines speech- and nonspeech-related ANS 
dysfunction (dysautonomia), which occurs in 70% to 80% of individuals with PD (Zesiewicz, 
2003). The sympathetic branch (SNS) of the ANS activates the body in response to stressors 
and task demands, including speech production. Disordered speech is common in PD and 
occurs concomitantly with dysautonomia (Polychronis, 2019). Compared to healthy adults, 
individuals with PD have reduced background levels of SNS activity and impaired SNS 
responses (Sabino, 2021). Nonspeech tasks are included to disambiguate speech-specific 
activation from system-general activation. Good IRR, an essential component of sound 
scientific practice, quantifies agreement among multiple raters who measure the same data. 
Measuring ANS data is particularly difficult on signals collected from individuals with PD due 
to multiple pathophysiological factors resulting in degraded signal quality and movement 
artifact. Additionally, careful visual inspection and detailed decision-making processes are 
required. Consequently, achieving good IRR on ANS measurements from this population is 
quite challenging. This study reports IRR outcomes, secondary to a training protocol, for ANS 
data collected during speech and nonspeech tasks from individuals with PD and their healthy 
peers. 
 
Methods: Training consisted of 3 primary components: 1) general education (e.g., PD and 
the ANS, the ANS in speech production, and disordered speech in PD); 2) study-specific 
education (e.g., background and methods); and 3) a tiered hands-on measurement training 
process. Reliability measurements were completed by the principal investigator and multiple 
research assistants on SNS data collected from individuals with PD and their healthy peers 
during speech and nonspeech tasks. Autonomic signals were processed and measured using 
custom MATLAB (MathWorks, 2016) scripts and an interactive graphic user interface. Two 
measures were examined: 1) skin conductance level (SCL), which reflects tonic electrodermal 
activity, and 2) skin conductance response (SCR), which reflects phasic electrodermal 
activity. Data were exported to Excel and entered into SPSS for reliability analysis using the 
interclass correlation coefficient. 
 
Results and Discussion: As measurement is in progress, results are not reported at this 
time. Data from additional subjects will be added to the analysis to increase validity and will 
be reported at the time of presentation. The findings will be discussed relative to the training 
protocol and IRR outcomes. 
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NUTRITION AND DIETETICS PROGRAM 
 
Dietary Supplement Use Among College Students During the COVID-19 Pandemic 
 
Emily Hentschl, Najat Yehia, Chin-I Cheng, Lauren Henderson, Allyson Bishop 
 
Background and Aims: Dietary supplements are defined by the U.S. Food and Drug 
Administration as “a product intended for ingestion that, among other requirements, contains 
a ‘dietary ingredient’ intended to supplement the diet.” The main objective of the study was to 
identify the prevalence and patterns of dietary supplementation among the population of 
Central Michigan University undergraduate students in relation to the COVID-19 pandemic. 
Additionally, the goal was to ponder the association of dietary supplement use among college 
students during the COVID-19 pandemic with gender, major of study, year in school, and 
height/weight.  
 
Methods: The study utilized a cross-sectional study design to determine the prevalence of 
dietary supplement use among the Central Michigan University undergraduate student 
population during the COVID-19 pandemic. The population of the study consisted of 173 
undergraduate students at Central Michigan University. The mean age of the participants is 
21.2 + 2.14. P-values are based on either Chi-square or Fisher's Exact test. 
 
Results: The results of this study show that 43.54% (64) of students that submitted the survey 
consumed dietary supplements during the COVID-19 pandemic. 41 were female and 23 were 
male. Only 9.83% (17 students) took supplements specifically for protection from COVID-19 
and 3.43% (6 students) consumed dietary supplements to reduce COVID-19 related anxiety. 
With that, it is concluded that 23 total students took dietary supplements for COVID-19 related 
factors. The main reason students reported taking dietary supplements was to strengthen 
their immune system (46.24%) followed by not having adequate and balanced nutrition 
(34.10%).  
 
Conclusions: The majority of this sample of Central Michigan University students did not 
take a dietary supplement during the COVID-19 pandemic. Among the students who did use 
supplements, a significant amount took them for reasons unrelated to COVID-19. Less than 
half of the sample population reported that they consumed at least one dietary supplement, 
but a larger sample size is needed in order for further conclusions to be established.  
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Exploring the prevalence of orthorexic tendencies in University students based on 
type of sport 
 
Rachel Chambers, Najat Yehia, Chin-I Cheng 
 
Historically, Orthorexia Nervosa (ON) was coined by Bratman in the late 1990s as an 
obsession with eating healthy. Individuals with orthorexia tend to focus on the quality of the 
food they eat they perceive as 'healthy" rather than on the amount of food they consume. This 
pathological fixation on healthy eating can lead to a highly restrictive diet, contributing to 
nutritional deficiencies, malnourishment, and medical complications. Literature suggests that 
there may be a link between ON and sports type, particularly at the elite level, where athletes 
follow a restrictive diet to optimize their performance. This study aimed to assess the 
prevalence of orthorexia tendencies in a sample of CMU athletic students and examine its 
possible association with the type of sports based on gender. A cross-sectional survey was 
conducted among 378 students, aged between 18 and 25 years old, in the Fall and Spring of 
2022. Students completed an online survey via Quarltics that included questions about 
students' socio-demographic characteristics, physical activity, and ON tendency using the 
ORTO-15 questionnaire. Results indicated that 81% of varsity athletes showed a tendency to 
ON. No statistically significant differences in orthorexia behaviors among students based on 
sports type or gender. Both men and women were concerned about their body physique, 
which tends to be a major contributor to the development of Orthorexia tendencies. As such, 
this study revealed that a significant percentage of athletes, irrespective of the type of sport 
or gender, may manifest traits of orthorexia nervosa. 
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Will physical activity act as a coping mechanism to reduce stress eating and improve 
body image concerns among college students during the COVID-19 pandemic? 
 
Shane Salski, Najat Yahia, Chin-I Cheng, Emmanuel Nartey 
 
The COVID-19 pandemic has significantly restricted everyone's daily life, and students are 
no exception. The current study investigated the role of physical activity in reducing stress 
eating and improving body image concerns among a sample of college and university 
students. A cross-sectional study was conducted among 324 students (mean age 21 ± 1.9) 
from Spring 2022 to Fall 2022. Participants completed an online survey, including questions 
on students' socio-demographic characteristics, coping mechanisms, eating behaviors, body 
image concerns, physical activity, and other lifestyle behaviors. Survey questions included 
various standardized instruments, such as the Behavioral Regulation in Exercise 
Questionnaire (BREQ-3), the Eating and Appraisal Due to Emotions and Stress 
Questionnaire (EADES), the Pittsburgh Sleep Quality Index (PSQI), the Perceived Stress 
Scale (PSS), and the Body Shape Questionnaire (BSQ). Results indicate students who score 
high in physical activity have lower concerns about emotional and stress-related eating 
(beta=0.029, p=0.0224) and sleep better (beta=-0.397, p<0.0001), regardless of their gender. 
(beta=-0.543, p=0.2563) Furthermore, high scores in physical activity are associated with 
good eating habits (0.185, p=0.0008), better sleep quality (beta=-0.381, p<0.0001), and more 
effective coping mechanisms for COVID-19 concerns (beta=0.098, p=0.0004), regardless of 
gender (beta=-0.66, p=0.1556). This relationship is lesser in females (beta=-1.446, p=0.0028) 
than in males. However, regardless of gender (beta=-0.043, p=0.9385), students with high 
scores in physical activity had fewer concerns about their body shape (beta=-0.026, 
p=0.0003). The results of this study provided insight into the beneficial role of physical activity 
in reducing stress eating, improving sleep, and lowering body image concerns among 
students. As such, students should be encouraged to exercise more frequently to combat 
stress eating, sleep better, and improve their body image. 
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PUBLIC HEALTH PROGRAM 
 
The Effects of the Medicaid Expansion on Health Outcomes 
 
Andrew Kim 
 
The study looks at the effects of the Medicaid expansion on health outcomes, healthcare 
utilization and access to healthcare through the Center of Disease Control's Behavioral Risk 
Factor Surveillance System. We looked into whether Medicaid Expansion has caused an 
increase in healthcare access, healthcare utilization, and positive health outcomes among 
newly insured Medicaid patients. We applied the difference-in-difference models to 
cholesterol check, health plan, and medical cost. Our results indicated evidence a positive 
effect associated with state Medicaid expansions for adults and the utilization of preventive 
care increased in expansion states after the Medicaid expansion as more Medicaid recipients 
received blood pressure checks and regular primary care checkups relative to the non-
expansion states. 
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Assessment of Sustainability Awareness and Practice in a Campus Community 
 
Eric Urbaniak, Rebecca Uzarski, Salma Haidar 
 
While Central Michigan University (CMU) has established sustainability policies and 
infrastructure, in the past, there has been no comprehensive assessment of student, staff, 
and faculty sustainability perspectives. Stakeholder knowledge and viewpoints can inform 
sustainability goals, outreach, and education. Therefore, the purpose of this study is to assess 
sustainability knowledge, actions, and interest at CMU through an electronic survey. In the 
spring of 2022, two surveys were distributed, one to students, and one to staff and faculty, 
with major sections on demographics, sustainability behavior and knowledge, and awareness 
of sustainable actions at CMU. Results indicated that there is a significant difference in 
knowledge between the student sample (17.3% response rate), and the staff and faculty 
sample (22.2% response rate) regarding numerous sustainability actions assessed, with the 
staff and faculty sample consistently having more knowledge and pro-sustainability actions 
than the student sample. Moving forward, this research will inform and ideally guide the 
actions of CMU administration, academic, and administrative bodies with the ability to 
influence sustainability from a strategic planning lens. 
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The Impact of the COVID-19 Pandemic on the Mental Health of Health Education 
Specialists 
 
Heidi Hancher-Rauch, Alexis Blavos, Jodi Brookins-Fisher, Vincent Lam, Salma Haidar, 
Tamanna Afroj, Amy Thompson 
 
Purpose: This study explores the mental health impact of the COVID-19 pandemic on Health 
Education Specialists (HES) and whether differences exist in mental health outcomes to the 
types of roles and responsibilities fulfilled by educators. 
 
Method: A cross-sectional design with single-point data collection using Qualtrics software 
was used. The survey design included validated items from the PHQ-9 Depression 
Questionnaire (Cronbach α = .85; Pfizer, 1999), Generalized Anxiety Disorder 2-item scale 
General Anxiety. Disorder Scale (GAD-2; Cronbach α = .92; Spitzer et al., 2006), Post 
Traumatic Stress Disorder Scale (PTSD; Cronbach α = .86; Hosey et al., 2019), and the Brief 
COPE (Cronbach α = .50 - .90; Carver, 1997). In addition, the Transtheoretical Model Stages 
of Change (TTM SOC; Prochaska et al., 2015) and the Health Belief Model’s perceived 
barriers construct (HBM; Skinner et al., 2015) were used to create questions. 
 
Results: Of the 11,743 successfully delivered, 1,480 (13%) were completed. The 
overwhelmingly female (89%), white (71.5%), and non-Hispanic (86%) respondents reported 
being employed full-time (80.7%) and holding at least a master’s degree (77.7%). Though 
approximately half of the participants reported at least some level of anxiety, worry, trouble 
sleeping, tiredness, poor appetite or overeating, trouble concentrating, depression, and/or 
little interest in doing things, the majority had not sought treatment. Not surprisingly, there 
was a significant correlation between those who reported a notable increase in COVID-19 
work hours and those who felt nervous, anxious, or on edge over the last two weeks (r=8.5, 
p<.05). 
 
Discussion: Like the general population and others on the front lines of the pandemic, HES 
reported significant anxiety and other stress-related issues. Interestingly, most respondents 
had not sought treatment because they didn’t think the problem was severe enough or 
believed they could handle it themselves, even though it impacted everyday behaviors like 
sleep and diet. In concurrence with many other professionals in health-related work, HES also 
reported an increased workload associated with the pandemic. 
 
As reports of worker burnout surface across multiple professions, the threat of burnout and 
attrition for HES could be looming. Though many in this sample reported utilizing healthy 
coping behaviors to deal with their anxiety and other mental health pressures, it is difficult to 
predict how long these personal actions will suffice to keep them healthy. HES, like others in 
the helping professions, are often so focused on taking care of others that their well-being is 
neglected and left to suffer. Administrators and employers should take care to ameliorate the 
risks of severe mental and physical health consequences and negative impacts on morale. 
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Prevalence and Risk Factors of Obesity among Children in the United States, 2011-
2020 
 
Tamanna Afroj, Salma Haidar 
 
Introduction: Obesity in children is a focus of public health activities, and precise estimates 
of obesity prevalence are required for policy choices and future research approaches. Since 
1980, the global obesity rate has more than doubled. Childhood obesity is considered by the 
World Health Organization (WHO) to be the most severe public health problem of the twenty-
first century. Obesity in children and adolescents is a critical public health issue, and obesity 
research has grown in importance. 
 
Objectives: To examine the prevalence and risk factors of childhood obesity across ten 
years, from 2011 to 2020, using data from the National Health and Nutrition Examination 
Survey (NHANES). 
 
Methods: In this study, data came from the repeated cross-sections of the NHANES, 2011-
2020. Data from the current continuous NHANES are released in two-year pooled cycles. 
This enables prevalence data for each 2-year grouping to be representative of the US 
population. In this study, SPSS 28.1 was used to conduct the data analyses. 
 
Results: A total of 16225 children aged 2 to 19 years had BMI data in the NHANES from 
2011 to 2020 were included in the analysis. Obesity prevalence increased from 17.7% to 
21.2% among 
children aged 2 to 19, and overweight prevalence rose from 14.3% to 16.2%. (2011-2020). 
Hispanic and black ethnicity were identified to be important obesity risk factors. The gender 
of the children was not determined to be a significant risk factor for obesity in this study. 
Children aged 12-19 years had 2.29 (2.03-2.58) times the obesity risk of children aged 2-5 
years, while children aged 6-11 years had 2.03 (1.80-2.29) times the obesity risk of children 
aged 2-5 years. Children 6-11 years and 12-19 were more likely to be obese (p <0.05). 
 
Conclusions and Implications: Over a ten-year period, the prevalence of obesity among 
children aged 2 to 19 increased from 17.7% to 21.2%, and the prevalence of being overweight 
increased from 14.3% to 16.2%. (2011-2020). In this study, gender (female), race (black and 
Hispanic), and age group (12-19 years) were all identified as risk factors for childhood 
overweight. Obesity is linked to the Hispanic and black races and children aged 6-11 and 12-
19 years. Even though our data suggest that obesity is on the rise, additional research is 
needed to determine which, if any, specific health variables are responsible for this increase. 
Unfortunately, given the high prevalence of overweight and obesity, more extensive 
interventions will be needed that can be achieved through comprehensive public health 
efforts. To promote awareness of obesity, initiatives involving teachers, students, and their 
families can be used to regulate social and school life. 
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Burnout in College Students After the Peak of COVID-19 
 
Morgan Reigler, Tamanna Afroj, Salma Haidar 
 
Burnout is an obstacle many students face. Burnout negatively impacts students and leads 
to worsened academic outcomes. Many university students face chronic stress which causes 
burnout. In recent years, after the onset of COVID-19, students have experienced many 
changes both academically and personally which have them to frequently adapt in both 
learning format and expectations. The aim of this study is to provide information for 
policymakers and educators to help decrease stress, anxiety, and burnout in university 
students.  
 
In this study, we explored the impact of recent adjustments after COVID-19 has been 
controlled as well as factors such as employment, courseload, and extracurricular 
involvement on student burnout. A Qualtrics survey distributed to a random sample of 3,480 
undergraduate students at Central Michigan University. After participants consented to 
participate, they answered a series of questions related to demographics characteristics like 
age, race, gender, and course of study. Participants were then asked about academic 
performance, extracurricular involvements, and employment. Then, participants answered a 
series of questions related to potential stressors they may be experiencing after the peak of 
the COVID-19 pandemic. Questions were asked on a scale of strongly agree, agree, 
disagree, strongly disagree. Finally, the Oldenburg Burnout Inventory was used to measure 
burnout in each individual through a series of 15 questions that measured exhaustion and 
disengagement. The data was then downloaded in SPSS format for analysis.  
 
Overall, 438 students completed surveys. Of these students, 69.9% were between the ages 
of 18-25, 70.9% were female, and 89.7% were white. About 63% of respondents were 
employed and of those employed 18.1% worked an average of more than 30 hours per week. 
Almost 52% reported involvement in registered student organizations. Additionally, 83.6% of 
respondents indicated they prefer in person classes, 65.3% feel like they need to make up 
for what was missed during the pandemic in some capacity, and 54.3% found it difficult to 
transition back to in person classes. Exhaustion (measured between 7-28), disengagement 
(measured between 8-32), and burnout scales (measured between 15-60) were calculated 
from based on answers to the Oldenburg Burnout Inventory with a higher score correlating 
with a higher occurrence of the trait. Respondents demonstrated an average burnout score 
of 41.2, an average exhaustion score of 21.4, and an average disengagement score of 19.7. 
These results indicate students, on average, experience a moderate amount of burnout.  
Initial results demonstrate burnout is a prevalent issue at CMU after the peak of COVID-19 
and that experiences following the pandemic have created new stressors for students. 
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Factors Associated with Breast Cancer Screening in the United States 
 
Deepmala Rana Bhat 
 
Background: Breast cancer is the second most frequent cancer among women in the United 
States but is the most prevalent cause of cancer-related mortality in this population. In 2019, 
264,121 new cases of female breast cancer were recorded, and 42,280 women died of this 
condition. Yet, in the United States, rural women are less likely than urban women to undergo 
breast cancer screening. 
 
Objective: This study examines the factors associated with breast cancer screening services 
among women 40 years and older in the United States. 
 
Methods: The 2020 Behavioral Risk Factor Surveillance System Surveys (BRFSS) data were 
analyzed. The sociodemographic characteristics and breast cancer screening behavior 
among women 40 years and older were examined using SPSS version 28. 
 
Results: A total of 165,981 women 40 years and older were included in this study. Most of 
the participants were 50 years or older (83.1%), non-Hispanic White (78.9%), married (52%), 
unemployed (60.6%), and had an income of $50,000 or more (49.1%). About 66.9% lived in 
urban areas. The Logistic Regression analysis showed that women aged 50 or more were 
more likely than women aged less than 50 to ever had breast cancer screening [OR=1.097; 
95% CI, 1.050-1.146]. Black race was also significantly associated with breast cancer 
screening [OR=2.116; 95% CI, 1.987-2.253] in comparison to other racial groups. Women 
who were divorced, widowed, or single were less likely than those who were married to have 
had a breast cancer screening. Women without employment were less likely to have had 
breast cancer screening services than those with employment [OR= 0929; 95% CI, 0.899-
0.961]. Rural residents were less likely than urban residents to have had a breast cancer 
screening [OR= 0.928; 95% CI, 0. 900-0.957]. 
 
Conclusion: We report evidence of disparities about breast cancer screening among women 
40 years and older. Improving the capacity of healthcare system to offer this service and 
training the providers in rural areas to administer the service are critical to address this issue. 
In addition, increasing awareness in the target population and removing the financial barriers 
are also important steps that must be considered.  
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HEALTH ADMINISTRATION PROGRAM 
 
Examining Primary Care Provider Referral Patterns: Assessing the Impact of the 
COVID-19 Pandemic 
 
Ronald Jean, Rebecca Klege, Nailya Delellis, Dimitris Zikos 
 
Objective: To examine the difference between specialist referral patterns among primary 
care physicians (PCP) at Federally Qualified Health Centers (FQHC) pre-, during, and post-
COVID-19 pandemic. The study measured the impact of COVID-19 on primary care 
providers’ decision to refer to specialists and the characteristics that influenced referral 
outcomes.  
 
Methods: This research utilized three years of secondary data on FQHC primary care 
provider referrals and encounters. Two unique FQHCs based out of New Jersey, spanning 
eight urban cities/townships across four counties in NJ, agreed to participate in the research 
study and voluntarily contributed the requested study data. The FQHCs supplied provider-
level monthly data from 2019-2021, resulting in 36 data points for each of the 112 providers 
(n= 2213) collected from the Electronic Medical Record (EMR) systems of each health center. 
The data included 107,725 unique patients, and approximately 452,160 total patient visits.  
 
Results: Statistical analysis found a statistically significant difference between RR during pre-
Covid and Covid periods and a significant difference between RR during Covid and post-
Covid periods. The study found statistically significant differences in RR by patient age, sex, 
and races. The research also revealed significant differences between the study counties and 
among the identified top 20 most referred specialists. 
 
Conclusions: PCPs at FQHCs specialist referral patterns decreased and changed as a result 
of the COVID-19 pandemic. However, while referral volume and patient visits remained below 
baseline during the post-Covid period, PCP’s decisions to refer were able to recover to pre-
COVID rates. Males, elder age, and patients that identified as "other races" were the only 
characteristics that appeared to show increased likelihood of referrals among providers. 
There also appeared to be significant differences in RR between regions, indicating that 
unique community practice variations during the pandemic may have contributed to changes 
in RRs. Additionally, there were significant negative variances in referrals among all 
specialists examined in this study as a result of COVID-19. Only Podiatry and OB/Gyn 
referrals contained statistically significant increases in referrals during post-COVID periods. 
The study showed that PCP decisions to generate referrals will decrease when environmental 
risk such as a pandemic are introduced. Furthermore, with increased utilization telemedicine 
services and risk treatment options, PCP referral patterns will adjust to baseline. As seen in 
this study, the volume of referrals to highly utilized specialists did not match pre-COVID 
baseline which may cause significant care continuity gaps among FQHC patient populations 
in the near future. These study findings suggest healthcare administrators and policy makers 
should shift to greater virtual capacity during pandemics to maintain the standards of PCP 
clinical referral decision making. Gaps in care continuity may be more attributed to changes 
in patients’ willingness to participate in services as opposed to PCP practices. Therefore, a 
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greater emphasis must be placed on promoting virtual engagement that meet the complete 
patient needs as onsite services. 
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Comparison of Predictive Performance for Common Medical Diagnostic Constructs 
 
Jonathan Courtade, Dimitrios Zikos, Nailya Delellis 
 
Background and Objective: Medical coding classification systems have been used as 
predictors of various outcomes of care in health analytics projects. The International 
Classification of Diseases (ICD-10-CM) is the most commonly utilized medical coding system 
in healthcare; however, with over 77,000 unique codes, it makes creating predictive models 
difficult due to computational complexity. Alternatively, the revised Clinical Classification 
Software (CCSR) system developed by the Agency for Healthcare Research and Quality 
(AHRQ) groups diseases with similar clinical manifestations together and serves as a medical 
diagnosis representation, with a significantly lower dimensionality. This study was designed 
to compare the predictive performance of these two medical diagnosis classification systems 
(ICD-10-CM, and CCSR) for the outcomes of inpatient mortality and length of stay (LOS). 
 
Methods: This study used 418,529 Medicare inpatient admission cases from the state of 
Michigan that occurred in 2018. For each of the two outcomes of study two models were 
created; Each model included a baseline featureset (age, sex, admission urgency) plus the 
diagnosis consntruct (in model A in the form of ICD-10-CM, and model B in CCSR). Naïve 
Bayes (NB) was used for the dichotomous outcome of hospital mortality; Multiple Linear 
Regression (MLR) was used for the outcome of length of stay. The ten most frequent CCSR 
diagnoses (and their equivalent ICD-10-CM constructs) were examined. 
 
Results: Small differences were observed in the NB model between the ICD-10, and CCSR 
when predicting hospital mortality, for most of the medical diagnoses. Characteristically, for 
the medical diagnosis of septicemia, the CCSR, even though it has a lower dimensionality, 
produced better PRC and ROC area scores compared to the ICD-10-CM construct. Similar 
differences were observed for several other medical diagnoses. For the outcome of LOS, 
there was a negligible difference in the performance (mean absolute, and, standard error) of 
MLR models between the two diagnosis constructs, for the majority of the ten medical 
diagnoses. 
 
Conclusion: Despite the much reduced dimensionality of the CCSR classification system 
(compared to ICD-10-CM), the former has a similar, and in many instances better 
performance when used for the prediction of the two outcomes under study, with significant 
computational savings during the training phase of the models. CCSR is therefore 
recommended as a great alternative to ICD-10-CM in predictive modeling, for inpatient 
outcomes of study. The authors understand, though, that models for the prediction of inpatient 
mortality are dependent on the context of research, and could possibly benefit from using the 
ICD-10-CM for larger clinical data sets where small performance differences matter. 
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Adapted Recreation and Accessibility at Colleges and Universities 
 
Judy Chandler, Brock McMullin, Robby Carson, Katie Feirer 

 
The study sought to determine adapted recreation opportunities and accessibility of 
recreation centers at 100 universities across the United States, stratified by size and location. 
Schools surveyed included 58 Division I schools, 24 Division II schools and 18 Division III 
schools from all regions of the US. Directors of Recreation at all included schools received 
an online survey to complete that sought to determine the accessibility of their recreation 
facilities, adapted activities offered and whether funding for Adapted Recreation was 
available. 
 
A response rate of 46% was realized although not all questions were answered by a majority 
of participants.  Universities with 5 total recreation facilities reported being ADA compliant and 
accessible. Universities with less than 5 facilities reported that they did not meet all 
compliance criteria in one or multiple areas. Accessibility was defined as all locker room and 
restroom areas had space for 360 degree wheel chair rotation, doors that were wide enough 
for  mobility devices to navigate, i.e. at least 32 inches from door face to opposite stop, and 
power door assists. Twelve participants reported the adapted recreation activities they 
currently offered;  wheelchair basketball, hockey, rugby, beep baseball, sit volleyball, goalball 
and unified flag football. Thirteen of the 48 responding schools indicated that there was 
funding  for adapted recreation while 20 schools answered no and 13 schools did not answer 
this question. Few respondents, 12 of 48, reported services for individuals with mobility 
impairments, and had full wheelchair access within their recreation centers. Only 10 
universities completed all questions on the survey. 
 
This study has been expanded to 250 schools and the presentation will include the more 
recent data. 
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