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DOAC Care Process Model 
Abstract ID: Podium Presentation 1 

Date Presented: Friday, May 8, 2026 

Presenting Author: beard, johna FNP-C; Rocky Mountain University of Health Professions 

Background 
Approximately 25-30% of hospital admissions in the United States are due a venous 
thromboembolism, otherwise known as a blood clot, can be described as a deep vein thrombosis that 
occurs in the deep veins in the lower or upper extremities, these can break off and travel to the 
pulmonary system causing a pulmonary embolism.   Globally one in four deaths are due to a 
thrombosis event.   Nationally 300,000-600,000 patients are diagnosed with VTE causing 
approximately seven billion dollars a year in fees for patients.   Despite the changes to the guidelines 
change for patients suffering withVTE in 2015, individuals who are deemed to be at low risk are being 
admitted. Literature reveals 70% of these cases could have been prevented with proper post-hospital 
care and proper medication and dosing. 

Methods 
The purposes of this transformational quality improvement project were to raise awarenss of the 
DOAC guidelines, increase implementation of guidelines,  calculate patient risk scores, determine 
appropriateness of hospitalizations, decreased cost to patients and the hospital. Patient data 
collected included Pulmonary embolism severity index which includes vital signs, mental status, and 
oxygen use, and the Hestia Criteria for Outpatient Pulmonary Embolism Treatment score 
encompases hemodynaic stability, the need for thrombolysis, and other factors.  

Results 
To determine the effect of the project, admission rates, primary care follow-up, and medication dosing 
patterns were compared to data from previous years. Total 24 patients were in the emergency room 
for a VTE event. Out of those 24 patients, 23 of them were prescribed a DOAC and discharged, one 
patient was admitted, one did not pick up the medication. 22 picked it up from the pharmacy and 
began treatment, 17 patients scheduled with anticoagulation services, 5 patients followed up with 
PCP, there were zero return visits, zero deaths.   With cost review during both these time periods, 
cost per emergency room visit in 2025 on average would cost a patient approximately $2,285. When 
the DOAC Care Process model was implemented, that cost decreased to approximately $1,162. 

Conclusion 
Admission rates for new VTE are on the rise, patients are being admitted despite the new CHEST 
guidelines updated in 2015, causing an increase in the cost of healthcare to the patient and the 
healthcare system. Allowing individuals to be treated at home when deemed low risk enables the 
opportunity to decrease healthcare costs and improve patient safety, which can be life-altering to 
patients and the healthcare system worldwide. 

 



A Conserved Macrophage-Skewed Inflammatory Axis Links Psoriasis and Inflammatory 
Bowel Disease: A Multi-Omic Cross-Disease Analysis  
Abstract ID: Podium Presentation 2 

Date Presented: Friday, May 8, 2026 

Presenting Author: Mehta, Shaurya; Noorda COM 

Background 
Psoriasis and inflammatory bowel disease (IBD) are chronic, immune-mediated inflammatory 
disorders that frequently co-occur, suggesting overlapping pathogenic mechanisms. Although their 
epidemiologic association is well-established, the shared molecular foundation remain poorly defined. 
This study aimed to identify and characterize a common inflammatory transcriptional program linking 
psoriasis, ulcerative colitis (UC), and Crohn’s disease (CD). 

Methods 
We conducted an integrated multi-omic analysis using eight publicly available datasets, including bulk 
and single-cell RNA sequencing (scRNA-seq), microarray, and DNA methylation data. Cross-disease 
differential expression analyses of psoriatic skin, UC colon, and CD colon samples identified a 166-
gene discovery set. This gene set was refined through scRNA-seq cell-type mapping and methylation 
analysis to yield a 115-gene integrated inflammatory axis. Network and module analyses were 
performed using STRING, with validation in independent psoriasis (GSE121212) and intestinal biopsy 
(GSE193677) cohorts.  

Results 
The 166-gene discovery set was enriched for interferon-gamma, interleukin signaling, and chemokine 
pathways. Integration with single-cell and methylation data localized the 115-gene refined axis 
predominantly to macrophage and T-cell populations. Network analysis demonstrated a highly 
connected core centered on IL1B, STAT1, CCL2, and CXCR4. The integrated axis showed strong 
discriminative performance in independent psoriasis (AUROC 0.948) and intestinal (AUROC up to 
0.817) validation cohorts. Gene signature expression correlated with disease activity in both tissue 
types, and macrophage- and T-cell-associated module scores were tightly correlated (Spearman ρ > 
0.96), suggesting a unified macrophage-skewed inflammatory program. 

Conclusion 
Psoriasis and IBD share a conserved macrophage-driven inflammatory transcriptional axis that is 
epigenetically supported and reproducible across independent datasets and disease states. This 
molecular framework improves understanding of psoriasis–IBD comorbidity and may inform future 
mechanistic and translational studies exploring shared therapeutic targets. 

 

  



Cognitive Phenotypes and Network-Level Dysfunction in Migraine 
Abstract ID: Podium Presentation 3 

Date Presented: Friday, May 8, 2026 

Presenting Author: Ramanan, Harshitha (MHA); Noorda COM 

Background 
Migraine attacks are associated with acute cognitive dysfunction; however, findings regarding 
interictal cognitive performance are inconsistent, suggesting underlying heterogeneity.  This study 
characterizes distinct neurocognitive profiles in chronic migraine using neuropsychological testing, 
electroencephalograms (EEG), and metabolic measures.  

Methods 
A cohort of migraine patients (n=249) underwent comprehensive 12 domain neuropsychological 
testing. EEG recordings were obtained at rest and during auditory evoked potentials and Flanker 
paradigms to assess event-related potentials, spectral power, and functional connectivity. Metabolic 
function was evaluated using oral glucose tolerance testing (OGTT) and continuous glucose 
monitoring (CGM). Performance was normalized and compared using Wilcoxon rank-sum tests with 
false discovery rate (FDR) correction. Cluster analysis was performed to identify cognitive 
phenotypes within the migraine patients.  

Results 
Migraine patients demonstrated significant but domain-specific cognitive deficits, particularly in 
response inhibition, attention, episodic memory, and visuospatial processing. Cluster analysis 
revealed two distinct phenotypes: a deficit group (D) exhibiting widespread impairments and a normal 
group (N) with largely preserved or above-average performance (e.g., response inhibition: D - 26.9 ± 
1.77 vs. N - 63.1 ± 1.98; attention: D- 35.3 ± 1.32 vs. N - 58.4 ± 1.52). EEG findings showed altered 
cortical dynamics in migraine, including increased baseline theta activity and connectivity, alongside 
reduced task-related modulation compared to controls. ERP analyses (P300 and Flanker) further 
supported differences in attention and conflict processing. In contrast, metabolic measures showed 
minimal insulin differences on OGTT, no significant glucose abnormalities, and no association 
between CGM metrics and cognitive phenotype.   

Conclusion 
Chronic migraine is characterized by distinct neurocognitive phenotypes rather than uniform 
impairment, with domain-specific cognitive differences. Electrophysiologic findings suggest disrupted 
cortical network dynamics, particularly involving baseline hyperconnectivity and reduced adaptive 
modulation. This framework supports a network-based model of chronic migraine pathophysiology 
and highlights the importance of phenotyping in understanding cognitive outcomes.   

 

  



Investigating Respiratory Frequency as a Core Temperature Proxy in Division 1 American 
Football 
Abstract ID: Podium Presentation 4 

Date Presented: Friday, May 8, 2026 

Presenting Author: Albert, Beverly; Rocky Mountain University of Health Professions 

Background 
Exertional heat illness (EHI) remains the leading cause of preventable death across sports. 
Continuous core temperature (Tc) monitoring provides early heat-stress detection in athletes, yet 
valid non-invasive approaches remain elusive. Wearable sensors may provide a field-based approach 
for estimating Tc using electrocardiogram (ECG) derived heart rate (HR) data. Models estimating Tc 
have been validated, yet ECG-derived respiratory rate (RR) estimates remain unexplored. This study 
evaluated agreement between ECG-derived estimates of core temperature (ECT) and respiratory rate 
(RR) with ingestible thermistor–measured Tc during preseason practice. 

Methods 
Six University of Utah football players (20.3 ± 1.6 y) were observed during the first two preseason 
practices in hot conditions (WBGT 27.4–29.1°C). They ingested a thermometer capsule and wore an 
ECG-HR vest. ECG data were preprocessed to calculate ECT and RR. ECG-derived estimates were 
time-aligned with ingestible thermistor Tc measurements.  

Results 
Tc increased from 37.8 ± 0.3°C to >39.4 ± 0.4°C as read by ingestible thermometers. ECT 
demonstrated a strong association with Tc (ρₛ = 0.77), and 84% of paired observations fell within 
±1°C of ingestible Tc across repeated within-athlete measurements. RR demonstrated a trivial 
association with Tc (ρₛ = 0.06), with limited agreement across repeated observations. 

Conclusion 
The ECG-derived ECT demonstrated moderate agreement with ingestible Tc during field-based heat 
exposure. These findings further validate ECG-derived ECT for monitoring within-athlete changes in 
core temperature during field exposure. 

 

  



PERCEPTIONS OF DOCTOR OF PHYSICAL THERAPY (DPT) AND PHYSICAL THERAPIST 
ASSISTANT (PTA) ACADEMIC PROGRAM FACULTY TOWARDS INTRA-PROFESSIONAL 
EDUCATION (IAPE) IN AN ONLINE VERSUS ONSITE FORMAT 
Abstract ID: Research Synopsis 1 

Date Presented: Friday, May 8, 2026 

Presenting Author: Jasim, Muhammad; Rocky Mountain University of Health Professions 

Background 
Intra-professional education (IaPE) fosters collaboration between Doctor of Physical Therapy (DPT) 
and Physical Therapist Assistant (PTA) students. IaPE can be delivered in-person or online. 
Exploring faculty perceptions regarding online versus onsite delivery is crucial to understanding IaPE 
effectiveness, which will improve student collaboration, professional teamwork, and patient healthcare 
outcomes. The literature search strategy encompassed review articles, professional association and 
government publications, books, and theoretical articles exploring the background of intra-
professional education (IaPE), its delivery methods, supporting theoretical frameworks, and the 
rationale for their selection and relationship to this study. There is a paucity of evidence to understand 
the perceptions of physical therapy faculty when delivering IaPE in an onsite vs. online format. This 
mixed-methods study aimed to explore the perceptions of DPT and PTA faculty regarding facilitators, 
barriers, and preferences for IaPE delivery format.Two hundred five DPT and PTA educators 
participated in the survey, and 16 participated in the semi-structured interviews. 

Methods 
A convergent mixed methods design was employed. Quantitative data were collected via an online 
survey distributed to a convenience sample of physical therapy faculty, measuring perceptions of 
IaPE delivery formats. Qualitative data were obtained through semi-structured interviews with a 
convenience subsample. Data were analyzed separately using descriptive statistics and thematic 
analysis, then integrated during interpretation. 

Results 
Survey responses (n = 205) indicated no significant differences between DPT and PTA faculty 
perceptions of IaPE delivered onsite vs online (all p > .05). faculty favored onsite IaPE for meeting 
learning objectives, fostering teamwork, and providing feedback, while online IaPE was rated higher 
for accessibility. Qualitative analysis revealed two themes: (1) In-Person vs. Virtual IaPE, (2) 
Collaboration. Integration revealed alignment between quantitative preferences for onsite delivery and 
qualitative data supporting richer interaction and teamwork.  

Conclusion 
Faculty perceive distinct advantages to each modality, supporting a hybrid approach to IaPE delivery. 
Findings can inform curricular design, faculty development, accreditation standards in physical 
therapy education, and potentially improve patient healthcare outcomes. 

 

  



Machine-Learning-Assisted Optimization of Psilocin for the Rational Design of Therapeutics 
Against Neuroinflammation 
Abstract ID: Research Synopsis 2 

Date Presented: Friday, May 8, 2026 

Presenting Author: Ho, William H.D.; MS, MBA; Noorda COM 

Background 
Neurodegenerative diseases including, but not limited to, Alzheimer’s, Huntington’s, and Parkinson’s 
disease, represent a growing global health burden. While their etiologies differ, these 
neurodegenerative diseases share inflammation as a common pathology. Sustained immune 
activation in the neural compartment promotes cytokine release, oxidative stress, and propagation of 
feedback loops that contribute to progressive neuronal damage and cognitive decline. While current 
therapies primarily target downstream consequences such as protein aggregation, they do not 
adequately address the inflammatory processes that drive disease progression. Serotonin, most 
known for its role in regulating homeostatic processes, has emerged as a potential modulator of 
neuroinflammation. Psilocin functions as a serotonin agonist and has demonstrated 
immunomodulatory effects. While this makes serotonin agonism with psilocin an attractive avenue for 
mitigating neurodegeneration, psilocin’s clinical utility is limited by a narrow therapeutic window, rapid 
clearance, and low systemic exposure. This study aimed to design structural derivatives of psilocin 
with increased molecular weight (MW) and enhanced intermolecular interactions to improve binding 
affinity. 

Methods 
A three-dimensional structural model of the human serotonin 5-HT2A receptor was constructed using 
x-ray crystallography data from the RCSB Protein Data Bank. Computational binding site analysis 
was performed to identify candidate ligand pockets, and the highest-scoring site was selected for 
targeted optimization. Psilocin was used as the lead scaffold for iterative R-group substitution using a 
machine-learning–guided workflow. Ligand preparation and docking were conducted using the 
Schrödinger Small Molecule Discovery Suite, and ligand–receptor interactions were quantified using 
a composite docking score (DS) derived primarily from electrostatic and van der Waals interaction 
energies. High-scoring ligands were iteratively refined across ten optimization cycles to improve 
predicted receptor binding strength and specificity. 

Results 
Native psilocin (MW: 204.27 g/mol) served as the starting scaffold and demonstrated an average DS 
of −4.0177. Across ten optimization cycles, 342 derivative ligands were generated. By the tenth 
iteration, a 47-atom derivative with a MW of 610.47 g/mol demonstrated a markedly improved DS of 
−7.310, indicating enhanced predicted binding strength and receptor interaction relative to the parent 
compound. 

Conclusion 
Machine-learning–assisted, structure-based optimization of psilocin substantially improved predicted 
receptor binding affinity and pharmacodynamic characteristics. Although results are currently limited 
to the virtual space, the optimized derivatives provide a strong foundation for in vitro experimental 



validation through receptor binding assays, inflammatory proteomic profiling, and cell viability studies. 
This work supports continued exploration of machine-learning-guided, rational optimization of 
serotonergic agonists for the development of anti-inflammatory therapeutics. 

 

  



Prevention of melanoma growth and invasion by lipophilic vitamin B1 derivatives.   
Abstract ID: Research Synopsis 3 

Date Presented: Friday, May 8, 2026 

Presenting Author: Ngo, Sarah; Noorda COM 

Background 
In the United States, melanoma is one of the most common cancers among Americans. According to 
the Skin Cancer Foundation, one in five Americans will develop melanoma by the age of 70. 
Increased oxidative stress due to unprotected exposure to UV light and tanning beds leads to 
damage to skin cells and melanoma progression. Increased free radicals generated by oxidative 
stress could lead to genomic instability and mutations that trigger melanoma growth. Vitamins, 
including vitamin B1, are molecules readily used by biological systems to counteract oxidative stress 
and have been shown to modulate inflammatory response. Thus, the usage of vitamins as a 
preventative therapy for at-risk patients is a promising approach to decreasing the incidence and 
progression of melanoma. Currently, there is insufficient research on the chemopreventive efficacy of 
Vitamin B1 derivatives, Benfotiamine and Fursultiamine. Therefore, we hypothesize that Benfotiamine 
and Fursultiamine could inhibit melanoma cell growth and invasion through anti-oxidative properties. 

Methods 
Murine melanoma cells, B16-F10, were obtained from ATCC and maintained with DMEM media. 
Cells were treated with varying concentrations of Benfotiamine and Fursultiamine for 24 h. MTT 
assay was carried out to detect the cell viability. RD systems Mouse Apoptosis Arrays were used to 
detect the expression of pro- and anti-apoptotic markers. Invasion and migration of melanoma cells 
were detected by scratch and transwell migration assays.  

Results 
Our data suggest that Benfotiamine and Fursultiamine effectively prevented melanoma cell growth in 
B16-F10 cells. Further, they prevented the invasion and migration of cancer cells.  In melanoma cells, 
Benfotiamine and Fursultiamine also regulated the expression of various anti-apoptotic, pro-apoptotic, 
and inflammatory markers.  

Conclusion 
Our results suggest that lipophilic vitamin B1 derivatives prevent melanoma cell growth and invasion, 
indicating their chemopreventive effects. 

 

  



Complete Heart Block in a Previously Healthy 24-year-old Female: A Rare Case Report 
Abstract ID: Research Synopsis 4 

Date Presented: Friday, May 8, 2026 

Presenting Author: Webster, Peysen; Idaho College of Osteopathic Medicine 

Background 
Third-degree atrioventricular (AV) block, or complete heart block, occurs when there is no electrical 
communication between the atria and ventricles. Functional or structural abnormalities within the AV 
conduction system cause this disruption. Ventricular escape rhythms may maintain perfusion, but 
they are often slow, placing patients at risk for syncope, hemodynamic instability, and sudden cardiac 
death[3]. While complete heart block is common in older adults due to degenerative conduction 
disease, its occurrence in young adults is rare and suggests alternative etiologies. In patients under 
30, potential causes include congenital conduction abnormalities, infections such as Lyme disease or 
viral myocarditis, sarcoidosis, autoimmune processes (e.g., maternal anti-Ro/SSA antibodies), 
medication effects (e.g., beta-blockers, digoxin), hypothyroidism, or structural heart disease[1,2,4]. 
Given the wide differential, a thorough workup is essential to identify the underlying cause and guide 
management. We present a rare case of a 24-year-old female with complete heart block.  

Methods 
A 24-year-old female with a past medical history of asthma was found to have an abnormal 
electrocardiogram (ECG) and was referred to her primary care provider for further evaluation. Remote 
cardiac rhythm monitoring demonstrated complete heart block, prompting urgent referral to 
electrophysiology. Her presentation was subtle; she denied syncope, presyncope, chest pain, or 
dyspnea. Her only notable clues were exercise intolerance and intermittent palpitations. These mild 
symptoms contrast sharply with the severity of her conduction abnormality, underscoring how high-
grade AV blocks can remain clinically silent until incidentally discovered. Because of this disconnect 
between symptoms and physiological risk, comprehensive evaluation is crucial to avoid missing 
treatable causes. A treadmill stress test was ordered to evaluate chronotropic competence and 
exclude exertional ischemia. She demonstrated above-average aerobic capacity and a reassuring 
blood pressure response. However, the persistence of complete heart block during exertion, along 
with a blunted maximum heart rate reaching only 62% of her predicted value, confirmed impaired AV 
nodal conduction independent of physiological stress. Normal systolic function on transthoracic 
echocardiogram supported a primary conduction abnormality rather than cardiomyopathy. Given the 
broad differential for conduction disease in young adults, an extensive laboratory and imaging workup 
was essential. Cardiac computed tomographic angiography (CTA) ruled out congenital anomalies, 
premature atherosclerotic disease, or anomalous coronary anatomy. Serologic testing—including 
Lyme titers and thyroid studies—were negative. Cardiac magnetic resonance imaging (CMR), the 
most sensitive modality for detecting myocarditis, infiltrative disease, or scarring, showed only minor 
chamber dilation without structural pathology, arguing against inflammatory or acquired etiologies. 

Results 
Ultimately, the absence of reversible causes supported idiopathic third-degree heart block. 



Conclusion 
This patient’s presentation emphasizes the need for a structured diagnostic approach—including 
ECG review, serologic and infectious testing, and advanced imaging—to guide management and 
avoid unnecessary interventions. While elderly patients often require pacemakers, younger 
individuals may have reversible causes. Her case emphasizes broad evaluation and individualized 
care to optimize lifelong cardiac health. 

 

  



The Impact of the Method of Loci as a Forgetting-Curve Intervention 
Abstract ID: Research Synopsis 5 

Date Presented: Friday, May 8, 2026 

Presenting Author: Pike, James; Noorda COM 

Background 
Hermann Ebbinghaus’s work on memory loss over time helped define what is now called the 
forgetting curve. The Method of Loci (MoL), also known as a mind palace, is a well-known mnemonic 
that may improve retention, but prior studies are often limited by sample size, inconsistent methods, 
and elevated risk of bias. This research aims to learn whether a standardized Method of Loci protocol 
improves recall across pre-specified forgetting-curve timepoints compared with usual memorization 
strategies.  

Methods 
Participants (approximately 55 enrolled to date) are randomized to an experimental group, trained in 
a uniform Method of Loci procedure, or a control group permitted to memorize using any self-selected 
method. Participants are randomized using Power Automate, also used for all communication 
automated after consent to participate.  All participants study the same 25-word list for thirty minutes, 
and recall performance is measured repeatedly at five planned assessment intervals spanning the 
forgetting curve until thirty-one days. The primary outcome measurement is a change in recall of the 
word list between groups at each time-point, with secondary analyses examining the correct word 
position in the word list sequence.  

Results 
Preliminary results suggest participants using the MoL had better recall of list items as well as a 
greater number of words in the correct position. Individual data shows virtually no variation in the MoL 
group until the day thirty-one recall test. Variation in the control group was much more significant, with 
many different learning methods reported. 

Conclusion 
These results overall support the hypothesis that a standardized Method of Loci intervention may 
meaningfully improve delayed recall relative to other memorization techniques. The MoL 
demonstrated a more significant impact on recalling the word list in sequential order. Notably, the 
MoL showed very little decline in forgetting even on day thirty-one. Future research could focus on 
more challenging memorization parameters, for example, shorter memorization time or an increased 
number of words in the word list. 

 

  



Back From the Brink: Survival After Traumatic Cardiac Arrest From a Thoracic Gunshot 
Wound Requiring Emergency Department Thoracotomy and Left Ventricular Repair 
Abstract ID: Research Synopsis 6 

Date Presented: Friday, May 8, 2026 

Presenting Author: Rashed, Yahia (MEng, BS); Noorda COM 

Background 
Traumatic cardiac arrest after penetrating thoracic injury is associated with extraordinarily high 
mortality. Prompt recognition of this life-threatening condition and immediate intervention can be 
lifesaving. This project was done to present a rare case of survival after gunshot wounds to the left 
chest and arm resulting in traumatic cardiac arrest, and to highlight the potential for meaningful 
recovery when a reversible cause is rapidly identified and treated. 

Methods 
This project is a case report of a 20-year-old male who sustained gunshot wounds to the left chest 
and arm. Pulses were present during prehospital emergency medical system transport but were 
absent upon arrival to the emergency department. A point-of-care ultrasound examination of the heart 
demonstrated organized cardiac activity and a hemopericardium. The team immediately performed a 
left resuscitative thoracotomy, followed by a pericardotomy, releasing the tamponade, which resulted 
in return of spontaneous circulation. The patient was then taken urgently to the operating room for 
definitive management. In the operating room, the team identified a left ventricular injury and a 
laceration of the left lower lobe of the lung. The patient underwent internal cardiac massage, internal 
defibrillation, wedge resection of the left lower lobe, primary repair of the left ventricular laceration, 
exploratory laparotomy, and right tube thoracostomy. After the damage control procedure, he was 
transferred to the Intensive Care Unit for further resuscitation and later returned to the operating room 
for closure of his thoracotomy site. 

Results 
A follow-up transthoracic echocardiography demonstrated preserved left ventricular ejection fraction. 
His admission was complicated by a right lower lobe segmental pulmonary embolism, which was 
treated with anticoagulation. Despite the severity of his injuries, the patient made a remarkable 
recovery. At the time of discharge, he was tolerating a regular diet, ambulating independently, and 
had adequate pain control on oral medications. He was discharged home neurologically intact. 

Conclusion 
This case highlights the rare but meaningful survival that can occur when a resuscitative thoracotomy 
is performed in a patient experiencing traumatic cardiac arrest with a reversible cause. It also 
underscores the value of coordinated damage-control resuscitation, rapid definitive cardiac repair, 
and multidisciplinary postoperative care in achieving favorable functional outcomes after devastating 
penetrating thoracic trauma. 

 

  



The efficacy and effectiveness of treating patients with respiratory problems using Systemic 
Manual Therapy during the Corona virus era 
Abstract ID: Research Synopsis 7 

Date Presented: Friday, May 8, 2026 

Presenting Author: Adi Halili; Rocky Mountain University of Health Professions 

Background 
This study was a comparative analysis evaluating the efficacy and effectiveness of treatment 
protocols using systemic manual therapy before and during the COVID pandemic    

Methods 
Computerized decision support software (CDSS) analysis of electronic medical records (EMR)  

Results 
The average rate of improvement both for the respiratory complaints and overall symptoms was 
similar during the two periods studied. The individual score average changed from 0.79 points to 0.74 
(p = 0.85). The overall score changed from 7.77 points to 6.37 (p = 0.42). The HPTSAT identified 13 
effective SMT protocols, seven were predicted in the pre-coronavirus model, five were consistent with 
the model and two pointed to a possible relationship to the spine.  

Conclusion 
This study demonstrated that the previously established efficacy and effectiveness of treatment for 
patients with respiratory problems using SMT was not significantly impacted by the onset of the 
coronavirus pandemic. 

 

  



An Analysis of FDA Inspection Results for U.S. 503B Outsourcing Facilities from the 2025 
Inspection Cycle  
Abstract ID: Research Synopsis 8 

Date Presented: Friday, May 8, 2026 

Presenting Author: Abu Shreikh, Tamara, MS Candidate ; Roseman University of Health Sciences 

Background 
503B outsourcing facilities play a critical role in supplying compounded medications to healthcare 
systems in the United States, particularly during drug shortages and for patients requiring customized 
therapies. Despite their importance, many of these facilities receive regulatory deficiencies during 
FDA inspections, often resulting in Form FDA 483 observations or Warning Letters. These findings 
reflect challenges in maintaining compliance with current good manufacturing practices (cGMP) and 
effective quality management systems. Understanding the underlying causes of these inspection 
failures is essential to improve regulatory compliance, ensure product quality, and protect patient 
safety. The purpose of this study is to identify the most frequently cited deficiencies among 503B 
outsourcing facilities during FDA inspections and to explore the regulatory factors contributing to 
these outcomes. 

Methods 
This study analyzed publicly available FDA inspection records related to 503B outsourcing facilities. 
Form FDA 483 observations and Warning Letters issued during the 2025 inspection cycle were 
reviewed and compiled for analysis. Observations were categorized into regulatory domains, 
including: 1) aseptic processing and sterility assurance, 2) quality unit oversight, 3) environmental 
monitoring and control, 4) facility and equipment conditions, 5) production process control, 6) 
laboratory testing, and 7) documentation practices. The frequency of each category was calculated to 
identify the most frequently cited deficiencies. Patterns across facilities were further analyzed to 
better understand recurring compliance gaps associated with inspection failures. 

Results 
Analysis of inspection data identified approximately 90 registered 503B outsourcing facilities in the 
United States. In 2025, FDA inspected 45 facilities with 26 facilities receiving Form FDA 483 
observations (57.8%) and 7 facilities receiving Warning Letters (15.6%). The most frequently cited 
deficiencies were related to quality unit oversight, aseptic processing practices, environmental 
monitoring programs, and production process control. These findings indicate that deficiencies related 
to quality management systems and contamination control remain persistent challenges. 

Conclusion 
This study provides insight into the primary factors contributing to FDA inspection failures among 
503B outsourcing facilities during the 2025 inspection cycle. Identifying the most common 
deficiencies and their underlying causes may help inform improvements in compliance practices, 
strengthen quality systems, and support the development of targeted strategies aimed at reducing 
future inspection failures and enhancing patient safety. 

 



Assessment of Image Modifications for Medical Students with Color Vision Deficiency  
Abstract ID: A001 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Yang, Nathaneal; Noorda COM 

Background 
Medical students with color vision deficiency (CVD) face challenges interpreting histology and gross 
pathology images, which often rely on color distinctions. This study evaluates whether digital image 
modifications (e.g., color and contrast adjustments) improve interpretability for students with and 
without CVD. Additionally, we aim to characterize adaptive strategies developed by individuals with 
CVD in these visually intensive areas of medical education.  

Methods 
We are recruiting 15-20 first- through third-year medical students, with a preference for self-reported 
CVD individuals. Participants will complete a pre-survey that includes a brief color vision screening 
(Ishihara plates) and demographics questions. They will then view a series of histology and gross 
pathology images presented in original and digitally modified formats. Modifications include contrast 
enhancement, grayscale, and pseudo-color created using the Fiji app. For each image, participants 
will identify key structures via multiple-choice questions and rate visibility and confidence using Likert 
scales. At the end, participants will indicate image preferences. To expand the effective sample size, 
a subset of non-CVD participants will view images through simulated deuteranomaly filters. Validation 
trials will determine whether responses from simulated CVD participants are comparable to those 
from actual CVD participants.   

Results 
This is a prospective study; data collection is ongoing. Quantitative and descriptive analyses will 
assess differences in interpretability, confidence, and perceived usefulness of image modifications. 

Conclusion 
This study aims to identify low-cost, easily implementable image modifications that enhance visual 
learning for students with CVD while maintaining or improving usability for all learners. Findings will 
inform best practices for inclusive image design in medical education and provide practical 
recommendations for future students with CVD navigating color-dependent curricula. More broadly, 
this work demonstrates how universal design principles can be incorporated into medical education to 
promote equity and support diverse learning needs.  

 

  



Addressing Gaps in Early Radiology Education Through Introductory Rx Bricks in Nuclear 
Medicine and Interventional Radiology  
Abstract ID: A002 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Bowers, Dustin; Noorda COM 

Background 
Radiology has become a fundamental aspect of modern medicine, spanning multiple specialties and 
organ systems. Despite its widespread use in clinical practice, radiology and its subspecialties remain 
largely underrepresented in medical education, including preclinical curricula and the ScholarRx 
platform. Nuclear Medicine (NM) and Interventional Radiology (IR), two key radiology subspecialties, 
play an expanding role in the diagnosis and management of major conditions such as oncologic, 
cardiovascular, and pulmonary diseases. To address this educational gap, we propose the 
development of two educational articles, Introduction to Nuclear Medicine and Introduction to 
Interventional Radiology, as part of a larger educational series on radiology. These modules aim not 
only to introduce medical students to these fields, but also to reinforce clinically and board-relevant 
concepts essential for clinical decision-making.  

Methods 
Educational articles (“Bricks”) will be created through the ScholarRx platform. Content will be selected 
based on USMLE- and COMLEX-relevant topics, common clinical indications and presentations, and 
imaging modalities or procedures that are frequently misunderstood. The Nuclear Medicine Brick will 
emphasize distinctions between functional and anatomic imaging, commonly used studies, and 
fundamental radiotracer principles. The Interventional Radiology Brick will focus on the scope of IR 
practice, its role in patient care, and commonly performed procedures. Both Bricks will incorporate 
annotated medical images, summary tables and workflows, and case-based learning to reinforce 
pathologic concepts with clinical applications. 

Results 
As a prospective project, these Bricks are currently under development, and no results are available 
to report at this time.  

Conclusion 
These prospective Bricks address a critical gap in early radiology education. They introduce nuclear 
medicine and interventional radiology in an approachable and clinically-grounded format. They will 
prepare students for clinical rotations and board examinations, while also reinforcing the role of 
radiology as an integral component of patient management, rather than solely focusing on image 
interpretation. These educational Bricks will be available not only to medical students at a single 
institution, but also to learners nationwide and internationally as supplemental medical education 
resources. 

 

  



Medication Adherence in Chronic Heart Failure and Post-Myocardial Infarction Patients in 
Low and Middle-Income Countries 
Abstract ID: A003 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Hamdam, Marwa; Noorda COM 

Background 
Cardiovascular disease (CVD) remains the leading cause of mortality worldwide, with low and middle 
income countries (LMICs) accounting for the majority of deaths related to chronic heart failure (CHF) 
and post myocardial infarction (post MI) complications. Long term medication adherence plays a 
critical role in preventing recurrent ischemic events, reducing hospital readmissions, and improving 
survival in these populations. However, adherence rates remain suboptimal in many LMIC settings 
due to a combination of patient related, socioeconomic, and health system barriers. These barriers 
include limited health literacy, complex medication regimens, financial constraints, transportation 
challenges, fragmented healthcare systems, and inconsistent access to medications. Understanding 
these multi level factors is essential for developing effective strategies to improve adherence. This 
project examines the drivers of medication non adherence in CHF and post MI patients in LMICs and 
evaluates evidence based strategies that may improve adherence and patient outcomes. 

Methods 
A narrative literature review was conducted to evaluate existing research on medication adherence 
among patients with chronic heart failure and post myocardial infarction in low and middle income 
countries. Published studies examining patient level, socioeconomic, disease related, and healthcare 
system barriers to medication adherence were reviewed. Evidence regarding interventions designed 
to improve adherence was also analyzed, including community based care models, nurse led 
transitional care programs, digital adherence tools, polypill strategies, and family supported treatment 
models. Findings from multiple geographic regions including Africa, Latin America, and South Asia 
were synthesized to identify common patterns of adherence barriers and effective intervention 
approaches relevant to resource limited healthcare systems. 

Results 
The literature demonstrates that medication non adherence among CHF and post MI patients in 
LMICs is influenced by multiple interacting factors. Patient related barriers include low health literacy, 
language barriers, psychological stress, and complex medication regimens such as polypharmacy. 
Socioeconomic barriers include high out of pocket costs, competing financial priorities such as food 
and housing, and limited transportation access to healthcare facilities. Health system factors such as 
fragmented care, inconsistent medication supply, and limited patient counseling further contribute to 
poor adherence. Evidence also suggests that asymptomatic disease periods reduce patients’ 
perceived need for ongoing therapy, resulting in discontinuation of medications. Studies evaluating 
adherence interventions show that multi level strategies including nurse led care coordination, 
community health worker involvement, digital monitoring tools, and simplified medication regimens 
significantly improve adherence and clinical outcomes. Improved adherence was associated with 
fewer hospital readmissions, lower mortality rates, reduced acute heart failure exacerbations, and 
improved quality of life among patients. 



Conclusion 
Medication adherence in chronic heart failure and post myocardial infarction patients in LMICs should 
be addressed as a health system challenge rather than solely a patient behavior issue. Multi level 
interventions that address financial barriers, healthcare delivery gaps, and patient education appear 
to be more effective than single intervention approaches. Community based care models, digital 
adherence tools, and simplified treatment strategies such as polypill therapy show particular promise 
in resource limited settings. Future research should focus on standardized adherence measurement 
methods, implementation of scalable interventions in rural settings, and greater inclusion of gender 
and socioeconomic subgroup analyses. Addressing medication adherence through equitable and 
context specific health system strategies may significantly improve cardiovascular outcomes and 
reduce the burden of CVD in LMIC populations. 

 

  



I Have to Repeat a Year of Medical School, Now What?  An Investigation of Student 
Experiences and Perspectives  
Abstract ID: A004 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Nair Sonia; Noorda COM 

Background 
Remediation is an understudied topic in medical school education and we will be assessing the 
effects of burnout, stress, test anxiety, stigmatization, and  changes in goal orientation in remediating 
students to improve the remediation process for better future outcomes. 

Methods 
Conduct a survey with a subsequent interview of remediating students 

Results 
nan 

Conclusion 
nan 

 

  



Assessment of Image Modifications for Medical Students with Color Vision Deficiency 
Abstract ID: A005 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Laughter, Ben; Noorda COM 

Background 
Medical students with color vision deficiency (CVD) face challenges interpreting histology and gross 
pathology images, which often rely on color distinctions. This study evaluates whether digital image 
modifications (e.g., color and contrast adjustments) improve interpretability for students with and 
without CVD. Additionally, we aim to characterize adaptive strategies developed by individuals with 
CVD in these visually intensive areas of medical education. 

Methods 
We are recruiting 15-20 first- through third-year medical students, with a preference for self-reported 
CVD individuals. Participants will complete a pre-survey that includes a brief color vision screening 
(Ishihara plates) and demographics questions. They will then view a series of histology and gross 
pathology images presented in original and digitally modified formats. Modifications include contrast 
enhancement, grayscale, and pseudo-color created using the Fiji app. For each image, participants 
will identify key structures via multiple-choice questions and rate visibility and confidence using Likert 
scales. At the end, participants will indicate image preferences. To expand the effective sample size, 
a subset of non-CVD participants will view images through simulated deuteranomaly filters. Validation 
trials will determine whether responses from simulated CVD participants are comparable to those 
from actual CVD participants. 

Results 
This is a prospective study; data collection is ongoing. Quantitative and descriptive analyses will 
assess differences in interpretability, confidence, and perceived usefulness of image modifications.  

Conclusion 
This study aims to identify low-cost, easily implementable image modifications that enhance visual 
learning for students with CVD while maintaining or improving usability for all learners. Findings will 
inform best practices for inclusive image design in medical education and provide practical 
recommendations for future students with CVD navigating color-dependent curricula. More broadly, 
this work demonstrates how universal design principles can be incorporated into medical education to 
promote equity and support diverse learning needs.   

 

  



That’s a Good Question: Utilizing Lower-Level Questions to Prepare for Board Exams  
Abstract ID: A006 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Simpson, Chadwick ; Noorda COM 

Background 
Assessment practices in medical school courses should be implemented in a way that improves 
student academic performance, as it is well-known that quizzes and tests encourage active recall. 
Even dedicating a portion of study time to actively recalling information has been found to increase 
exam scores in a phenomenon known as the testing effect. However, not as many studies have been 
done on how lower-level questions in a low-stress environment can still take advantage of this testing 
effect. We have designed an assessment method with the goal of improving academic performance 
and identifying gaps in student understanding. This method consists of weekly quizzes composed of 
lower-level questions. These “Quick-Check” quizzes help students and instructors check for 
understanding and identify knowledge gaps. This style of assessment provides students with a 
weekly opportunity to actively recall information in a low-stakes environment. The survey we sent out 
to OMS1 and OMS2 students shows that over 75% of respondents somewhat or strongly agreed that 
Quick-Check quizzes motivated them to study and to review weekly content. Over 70% said it helped 
them identify concepts they need to study, and about 70% agreed they were beneficial to their 
learning. About 80% said they feel a sense of accomplishment when they perform well on the 
quizzes. Most respondents said the quizzes were best used to gauge understanding and identify 
gaps in knowledge. Quick-Check quizzes have the potential to improve medical education by helping 
students identify and correct their knowledge gaps prior to course exams, which are far more heavily 
weighted. Our findings will provide a rationale for the implementation of low-level questions in a 
medical school curriculum.     

Methods 
An observational, cross-sectional survey study assessing medical students’ perceptions of weekly 
low-stakes quizzes designed to enhance active recall and identify knowledge gaps. 

Results 
>75% somewhat or strongly agreed that quizzes motivated them to study and review weekly content. 
>70% reported quizzes helped them identify knowledge gaps and about 70% felt quizzes were 
beneficial to their learning. About 80% reported a sense of accomplishment when performing well. 

Conclusion 
Low-stakes, lower-level weekly quizzes are perceived as beneficial by medical students. 

 

  



Pathways to the White Coat: Evaluating Confidence and Preparedness in Premedical 
Students 
Abstract ID: A007 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Mendoza, Judea; Noorda COM 

Background 
 Navigating the complexities of the medical school application process can be one of the great 
stumbling blocks for pre-medical students. Lack of information, misinformation and simply not 
knowing where to start can lead to poor outcomes and decrease confidence in the whole process. 
Additionally, students from lower socioeconomic backgrounds and rural areas often struggle with 
obtaining the resources and knowledge needed to be successful in this endeavor. The Noorda Pre-
Med Pathways Bootcamp will attempt to fill this need and bridge the gap that local students feel when 
applying for medical school. 

Methods 
Local premed students will be selected to join a camp and learn about what it takes to prepare for, 
apply for and become a student at a medical school directly from Noorda students, staff and faculty. 
Participants will take a pre-survey on the first day of the program and a post-survey on the last day of 
the program attempting to gauge their confidence and preparedness in topics related to the 
premedical journey. The pre-survey will consist solely of quantitative questions measured on the 
Likert scale. The post-survey will include the same questions in addition to short answer questions to 
gain a qualitative perspective on their experience and on the program’s impact. 

Results 
nan 

Conclusion 
nan 

 

  



Prevalence, risk factors, and outcomes of drug-induced cutaneous reactions in hospitalized 
internal medicine patients. 
Abstract ID: A008 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Scott Igtanloc; Noorda COM 

Background 
Drug-induced cutaneous reactions (DICRs) are some of the most adverse events that occur in 
hospitalized patients. Patients can experience a wide range of reactions from mild rashes to severe, 
and potentially, life-threatening conditions. The most notable conditions associated with DICRs are, 
but not limited to, Stevens-Johnson Syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
reaction with eosinophilia and systemic symptoms (DRESS). Antibiotics, NSAIDS, and antiepileptic 
medications are the most common drugs that carry a high risk for the more severe cutaneous 
reactions.  Hospitalized patients are more likely to experience these dermatologic adverse events due 
to numerous risk factors such as taking multiple medications, coexisting conditions, and prior history 
of adverse drug reactions.  There have been prior studies that focus on specific drugs that cause 
serious cutaneous reactions or ones that have had these reactions that need to be hospitalized. 
However, there have been limited studies on these reactions occurring on existing hospitalized 
patients. Being able to realize certain patterns will allow clinicians to provide more targeted care 
which can ultimately improve patient safety by reducing drug-induced adverse reactions and 
morbidity.  

Methods 
A systematic literature search was performed using electronic databases including PubMed, Google 
Scholar, and the Journal of Allergy and Clinical Immunology: In Practice. Searches were conducted 
using combinations of keywords and Medical Subject Headings (MeSH) terms, including “drug-
induced cutaneous reaction” “drug-induced reaction,” “hospital acquired skin conditions,” “adverse 
drug reactions,” “drug reaction eosinophilia,” and “drug hypersensitivity reactions.” Reference lists of 
selected articles were also reviewed to identify additional relevant publications. Articles were 
accessed through institutional and open-access sources when available. 

Results 
nan 

Conclusion 
nan 

 

  



Awareness, Knowledge, Interest, and Exposure to 6 Therapeutic Interventions 
Abstract ID: A009 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Harbourne, Kimberly; Noorda COM 

Background 
With the evolution of medicine comes hyperspecialized sectors. This leads to doctors and mid-level 
healthcare providers having very expansive knowledge within their narrow area of focus. 
Unfortunately, this also leads to a restricted awareness of other portions of healthcare that play into 
whole patient health, especially mental wellbeing. In order to combat future physicians from 
incidentally creating a fragmented understanding of how significant a patient’s, and physician’s, 
mindset can affect outcomes, an enhanced and sustainable effort needs to be implemented to relate 
the interconnectedness of mind, body, and spirit. This project will quantifiably evaluate baseline 
familiarity of several mental health therapeutic interventions and help identify current knowledge gaps 
within the education, personal, and professional development of medical students from Noorda 
College of Osteopathic Medicine.  

Methods 
Any changes in self-reported interest are expected to inform areas for improvement within student 
physician education for the benefit of their future patients and current support for the future physician 
themselves. No direct identifiers will be obtained; indirect demographic and health-related variables 
(e.g., age range, gender identity, socioeconomic status, religious and racial/ethnic background, OMS 
level, and presumed or diagnosed mental illness or learning disability) will be collected and de-
identified using an Expert Determination approach, then analyzed in aggregate for descriptive 
comparison to further localize any potential variables that may influence mental health literacy prior to 
a formal education curriculum. 

Results 
nan 

Conclusion 
nan 

 

  



Designing for Retention: The Role of Pre-, Embedded, and Post-Instructional Activities in 
Higher Education 
Abstract ID: A010 

Date Presented: Thursday, May 7, 2026 

Presenting Author: States, Savanna; Noorda COM 

Background 
The design and sequencing of integrated learning activities are central to promoting knowledge 
retention and academic success for students in higher education settings. Although there has been 
considerable work exploring different active learning strategies, we lack clarity on how timing and type 
of integration of activities, typically pre-instructional, embedded, and post-instructional, differentially 
affect student outcomes.  

Methods 
We conducted a systematic literature review across PubMed and Google Scholar, screening 159 
articles and including 43 studies that examined video-based instructional activities in undergraduate 
and graduate educational settings.  

Results 
. Across all included studies, the integration of learning activities in video-based content was 
associated with positive or neutral outcomes for students. Pre-instructional activities were particularly 
associated with improved outcomes. Multiple-choice embedded activities were the most frequently 
studied format, and no study reported negative effects on performance. 

Conclusion 
. These findings highlight the importance of integration and sequencing of learning activities in higher 
education, particularly in asynchronous and flipped classroom models. Intentional design and 
sequencing of activities in video-based learning environments offer an evidence-based route to 
improve academic outcomes in higher education. 

 

  



Efficacy of the AI-powered research platform Elicit in generating systematic literature 
reviews 
Abstract ID: A011 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Pannu, Jasmine; Noorda COM 

Background 
Elicit is an artificial intelligence (AI) platform used by researchers that can facilitate tasks such as 
providing literature summaries, extracting data from manuscripts, and writing systematic literature 
reviews. Given that Elicit shows significant potential to assist researchers in quickly finding and 
summarizing the peer-reviewed Literature, and since AI-powered tools have a reputation of 
questionable accuracy and reproducibility, external validation is needed to assess the accuracy and 
validity of the results that the platform outputs. More specifically, we aim to assess the quality of the 
systematic reviews Elicit generates. Here we attempt to estimate review quality by comparing them to 
human-generated systematic reviews on the same subject. We hypothesize that Elicit generates 
reviews that are roughly equivalent to human-generated narrative reviews and that are non-
comprehensive by the standards applied to systematic reviews. 

Methods 
Using the National Library of Medicine’s PubMed platform, we selected 15-20 human-generated 
systematic reviews. Based on each review, we extracted what appeared to be the primary research 
question for that manuscript and then used Elicit to generate a review based on the same research 
question. We compare the results of the human-generated and AI-generated reviews using 
agreement of works cited and accuracy and completeness of findings cited from each reference. 
When comparing citations included in one review but not the other, we evaluate the discrepancies for 
relevance to the selected review topic.  We also test each publicly-accessible step of the Elicit 
platform, including replicability of the search algorithm, accuracy and replicability of article screening, 
and accuracy of data extraction while manipulating all publicly-available tunable parameters. 

Results 
nan 

Conclusion 
nan 

 

  



Hope is Not Lost. Fostering a Growth Mindset in Medical School Education Through Grading 
Practices 
Abstract ID: A012 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Snow, M. Elizabeth; Noorda COM 

Background 
Learning is an interactive process that often requires both failure and success. The development of a 
growth mindset can help students view mistakes as an important part of their learning process. A 
growth mindset can be particularly beneficial in a high-pressure program, like medical school. 
Previous studies have found that medical students with a growth mindset have improved well-being 
and increased resilience and perseverance. Despite these benefits, there is a lack of research 
investigating the effect that grading practices have on student mindsets.  

Methods 
We designed a grading practice meant to promote the development of a growth mindset in a medical 
school anatomy course. Traditional anatomy lab grading practices can disadvantage medical 
students that have not taken an anatomy course prior to starting medical school. 

Results 
Our data collection and analysis are still ongoing. However, preliminary data showed that 93.9% of 
students felt that our grading practices helped them know that with effort they could improve their 
skills and anatomy knowledge. And 91.6% of students felt that our grading practices gave them a 
reason to continually give their best effort. Further evaluation of the 2025 class will allow for more 
conclusions to be made and invite more discussion on how curriculum design can support students’ 
development of a growth mindset. 

Conclusion 
Our findings may also be used to inform additional course grading scales and may inform grading 
practices in the greater medical and higher education community. While final grades are based upon 
a student’s individual performance, we recommend that medical educators identify ways to support 
students and help them believe in their ability to learn difficult material and overcome challenges. 

 

  



Educational Value of the Vimedix Mannequin in Obstetric Ultrasound Training 
Abstract ID: A013 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Kamaraj, Chandana; Noorda COM 

Background 
Ultrasound education is not yet universally integrated into medical school curriculums in the United 
States. This training is essential for clinical rotations and residency in various specialties following 
medical school graduation. Previous research indicates no significant difference in ultrasound 
proficiency or confidence between traditional live models and simulated models; however, these 
studies primarily focus on emergency medicine rather than obstetrics. This study aims to evaluate 
differences in educational quality between learning how to perform ultrasounds on live models and on 
the CAE Vimedix Catherine Female mannequin by assessing student competency, confidence, and 
skill retention. Understanding these differences will help optimize ultrasound education and inform 
future curriculum development in medical training. 

Methods 
Noorda-COM students will be recruited through a survey and randomly assigned to one of two 
training groups: one involving hands-on training with live patients under the supervision of an 
experienced physician, and the other using a self-guided program that includes the CAE Vimedix 
Catherine Female Mannequin. Supplemental, free, online material will be provided to the latter group 
from the Fetal Medicine Foundation. Both groups will train using both portable and cart-based 
ultrasound machines with transvaginal and curvilinear probes. Students will practice their skills on 8-
week gestation models or pregnant women (+/- 2 weeks on live models) of the same term, over the 
course of two weeks. To remove confounding variables between the two groups, we will swap their 
training methods for them to learn the 20-week ultrasound over the next two weeks. There will be a 
post-training evaluation to ascertain the proficiency of each student performing a routine first-trimester 
and second-trimester ultrasound, as well as a survey assessing student confidence in performing the 
procedure. One month after completing the course, students will be sent a short skills assessment to 
complete to assess material retention. 

Results 
nan 

Conclusion 
nan 

 

  



Artificial Intelligence-Based Diagnoses for Ocular Disease 
Abstract ID: A014 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Roden, Robert -- PhD, OD, FAAO; Rocky Mountain University of Health 
Professions 

Background 
Artificial intelligence (AI) has shown strong potential for assisting in the detection and diagnosis of 
common eye diseases, including diabetic retinopathy, age‑related macular degeneration (AMD), and 
dry eye disease. These conditions are highly prevalent, can lead to irreversible vision loss if missed 
or diagnosed late, and place a growing burden on eye‑care providers. AI‑based systems may help 
address these challenges by automating image analysis and screening, improving consistency, and 
expanding access to specialized interpretation in primary care or underserved settings. The purpose 
of this project is to compare the diagnostic performance and practical usefulness of different AI tools 
for detecting diabetic retinopathy, AMD, and dry eye disease from clinical data and ocular images. 
Our hypothesis is that certain AI models will demonstrate diagnostic accuracy comparable to or better 
than human clinicians in defined tasks, but that their performance and utility will vary by disease 
category, data type (for example, fundus photos versus OCT versus anterior segment imaging), and 
clinical context. By systematically evaluating these tools, we aim to identify which AI approaches are 
most promising for real‑world integration into optometric and ophthalmologic practice and to highlight 
their limitations, including potential biases, workflow barriers, and situations where human expertise 
remains essential. 

Methods 
Optometrists, optometry students, and AI tools were given optometry cases. Answers were 
determined by a group of optometrists. AI responses were compared to optometrist responses for 
accuracy. Appropriate statistical methods will be used to test the hypothesis.  

Results 
nan 

Conclusion 
nan 

 

  



Youth with Multiple Sclerosis: A Qualitative Study on Health, Exercise, and Quality of Life 
Perceptions   
Abstract ID: A015 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Davis, Colton SPT; Rocky Mountain University of Health Professions 

Background 
Multiple Sclerosis (MS) in children and adolescents presents unique challenges, including 
participation limitations in home, school, work, and community environments. While existing literature 
focuses on the general experiences of pediatric MS diagnosis, fatigue and caregiver perspectives, 
less is known about the children’s perspectives on their health and well-being. Understanding the 
health experiences, exercise habits, and quality of life (QOL) perceptions of young individuals with 
MS is crucial for developing targeted interventions. This study explores the lived experiences of 
adolescents diagnosed with MS, focusing on their health perceptions, impact of MS symptoms, 
engagement in physical activity, and QOL-related challenges.  

Methods 
Six adolescents with MS (3 Males/3 Females, 3 White/1 Black/2 Multiracial, and mean+/-SD age at 
participation=16+/-1.9 years, and age at diagnosis=12.8+/-1.9 years) participated in semi-structured 
interviews. Data were transcribed and coded using thematic analysis to identify key patterns in their 
experiences and coping mechanisms.    

Results 
Four major themes emerged: (1) General MS experience. Participants described their current living 
experience, experience with diagnosis, perceived impact on future, disease progression, fears and 
challenges, and advice to others with MS; (2) Medical care experience. Participants reported medical 
barriers and facilitators, recommendations to providers, and resources needed to transition to 
adulthood; (3) Symptoms and quality of life (QOL) impact. Participants reported symptom impact on 
their health (physical, mental, psychological, and social) and school, sports, and other QOL activities. 
Common symptoms included fatigue, nausea, headache, heat intolerance, pain or soreness, and 
visual difficulties; and (4) Exercise-related experience. Participants reported on the limiting impact of 
MS on exercise ability and experience with physical therapy. Participants were positive about 
exercise engagement despite their symptoms.  

Conclusion 
Children and adolescents with MS experience complex health-related challenges that affect their well-
being, community participation, and overall QOL. While exercise is perceived as beneficial, limiting 
symptoms can hinder consistent engagement. Future research should focus on developing 
educational programs for kids, caregivers, and other stakeholders and personalized exercise 
interventions to enhance participation in this population.  

 

  



Progesterone hypersensitivity dermatitis in women with cyclic rashes: diagnostic and 
therapeutic outcomes 
Abstract ID: A016 

Date Presented: Friday, May 8, 2026 

Presenting Author: Igtanloc, Scott; Noorda COM 

Background 
Progesterone hypersensitivity dermatitis (PHD) is a rare condition characterized by recurrent, cyclic 
cutaneous eruptions that correspond with endogenous progesterone fluctuations during the luteal 
phase of the menstrual cycle. Mechanisms may include delayed-type hypersensitivity reactions to 
progestogens and IgE-mediated immune responses against progesterone, though the underlying 
pathophysiology remains incompletely understood. PHD is most often reported in reproductive-aged 
women but has also been identified in older premenopausal individuals, suggesting a broader at-risk 
population. Clinically, the condition exhibits a variety of presentations ranging from urticaria and 
eczematous dermatitis to annular erythema. Manifestations including purpura, vesiculopustular 
eruptions, and mucosal involvement, frequently lead to delayed diagnosis. Given the rarity of PHD 
and the absence of standardized diagnostic and treatment guidelines, many affected individuals 
experience prolonged, recurrent symptoms without clear etiologic identification. The purpose of this 
narrative review is to synthesize existing evidence on the clinical features, diagnostic strategies, and 
therapeutic options for PHD and to examine potential comorbid associations that may predispose 
individuals to progesterone hypersensitivity, with the goal of supporting earlier recognition and more 
effective management of this condition. 

Methods 
This study was conducted as a narrative literature review to evaluate current evidence on 
progesterone hypersensitivity dermatitis (PHD), with a focus on clinical presentation, diagnostic 
approaches, management strategies, and reported outcomes in women with cyclic rashes. A 
systematic search of PubMed, Google Scholar, and the Journal of Allergy and Clinical Immunology: 
In Practice was performed using relevant keywords and MeSH terms related to progesterone and 
progestogen hypersensitivity. Reference lists of selected articles were also reviewed to identify 
additional studies. Inclusion criteria encompassed peer-reviewed case reports, case series, 
retrospective studies, and review articles published in English within the past 25 years that addressed 
clinical features, diagnosis, or treatment of PHD. Articles lacking sufficient clinical detail or not directly 
related to progesterone hypersensitivity were excluded. Studies were screened by title, abstract, and 
full text, with discrepancies resolved by consensus. Data were extracted using a standardized form 
and analyzed qualitatively due to heterogeneity in study designs and outcomes. Findings were 
synthesized thematically to identify patterns in pathophysiology, clinical manifestations, diagnostic 
strategies, therapeutic interventions, and reported outcomes. 

Results 
nan 

Conclusion 
nan 



Enhancing Medical Student Imaging Literacy Through Rx Bricks on Common Abdominal and 
Ultrasound Pathologies  
Abstract ID: A017 

Date Presented: Friday, May 8, 2026 

Presenting Author: Liles, Anna; Noorda COM 

Background 
Diagnostic imaging is a revolutionary aspect of patient care, and not only a crucial tool for 
radiologists, but all clinicians. However, the existing educational resources on the ScholarRx platform 
have limited exposure to clinically and board-relevant imaging findings. To address this gap, we 
propose two educational articles as part of a larger educational series focused on radiology: 
Radiology of Common Abdominal Pathologies and Common Pathologies Identified on Ultrasound. 
These articles aim to enhance the confidence of medical students in interpreting images by 
emphasizing the most frequently encountered pathologies and encouraging the integration of 
anatomical knowledge with clinical decision-making.   

Methods 
Through the ScholarRx platform, students will create individual educational articles (“Bricks”) 
organized by topic and imaging modality. Development of content will be guided by existing literature 
to identify common pathologies in clinical practice and board exams. Each Brick will include clinical 
case connections, annotated radiologic images from multiple imaging modalities, a concise summary 
of key imaging features, and multiple-choice questions to reinforce the learning objectives. They will 
emphasize linking systems-level knowledge with pathology and imaging.  

Results 
This is a prospective educational project, and the proposed Bricks are currently in development.   

Conclusion 
These proposed Bricks present a novel, structured approach to radiology education by focusing on 
high-yield pathologies and emphasizing visual learning. We believe this resource will improve medical 
education by bridging foundational anatomic knowledge with practical image interpretation skills. 
These educational Bricks will benefit not only students at a single institution but may also be used 
nationally and internationally as supplemental medical education resources. 

 

  



Impact of Pass/Fail versus Tiered Grading on 2025 Osteopathic Residency Match Outcomes 
Abstract ID: A018 

Date Presented: Friday, May 8, 2026 

Presenting Author: Homan, Makenzie; Noorda COM 

Background 
Many Colleges of Osteopathic Medicine (COMs) have adopted pass/fail grading scales in pre-clinical 
years to address student wellness concerns including stress, burnout, and competitive learning 
environments. Evidence suggests that pass/fail systems can improve student well-being and 
collaboration without compromising academic performance (Reed et al., 2011). However, some 
COMs retain tiered grading due to uncertainty regarding its impact on residency placement and 
licensure outcomes, two key indicators of medical education performance. While recent national 
studies have compared pass/fail and tiered grading with respect to licensure exam pass rates, the 
effect of grading structure on the competitiveness of Doctor of Osteopathic Medicine (DO) students in 
the residency match remains unclear. 

Methods 
Residency match outcomes from the 2025 graduating class were analyzed for 36 COMs with publicly 
available data. Match data were obtained from the National Resident Matching Program (NRMP), 
Ophthalmology Residency Match, Urology Residency Match, and institutional records. Residency 
competitiveness was measured using a Composite Competitiveness Index (CCI), calculated as the 
applicant-to-position ratio divided by the DO senior match rate. A weighted average CCI was 
computed for each institution to account for specialty distribution and class size. Schools were 
categorized by grading structure. Independent-samples t-tests were conducted to compare match 
outcomes between groups, with planned multiple regression analyses to assess the influence of 
institutional characteristics. 

Results 
Analysis is ongoing. Preliminary results from publicly available data demonstrate no statistically 
significant difference in residency match rates or weighted competitiveness scores between pass/fail 
and tiered COMs (t-test, p = 0.30). The mean weighted CCI was 0.121 (SD = 0.00121) for pass/fail 
schools and 0.108 (SD = 0.00113) for tiered grading schools. Evaluation of additional institutional 
factors, including geographic region and school age, is planned for inclusion in the final analysis. 

Conclusion 
Preliminary findings suggest that grading structure doesn’t significantly influence residency match 
outcomes among COMs. These early results indicate that pass/fail grading systems may support 
student well-being and mental health without compromising residency match success. Completion of 
the full analysis will provide a more comprehensive understanding of factors influencing residency 
placement for DO graduates. 

 

  



The Role of Volition in Psychiatry 
Abstract ID: A019 

Date Presented: Friday, May 8, 2026 

Presenting Author: Baughan, Elijah; Noorda COM 

Background 
In 2023, neuroscientist Robert Sapolsky put forth an argument against the existence of free will 
definitively stating that our behaviors are a sum of biological and environmental factors over which, 
“we have no control”. Sapolsky believed that adopting this viewpoint would contribute to a morally 
greater version of society where unjust blame does not exist under the pretense that  personal 
responsibility is an illusion. Despite “knee jerk” reactions to such philosophically bold, ethically 
controversial statements, I believe portions of this viewpoint can greatly enhance the practice of 
medicine, especially psychiatry.   Free will, or volition, seems to be at odds with determinism. The 
purpose of this presentation is not to argue for one or the other, that is an ongoing philosophical 
debate. Rather, this presentation is meant to invoke future physicians to reflect on their own mental 
models of behavior to hopefully consider aspects of both determinism and volition. Physicians are 
often tasked with persuading patients to change unhealthy behaviors. A conception that has 
considered a variety of viewpoints as to why behaviors are, or are not, carried out will serve to be a 
valuable tool for the future physician.   Volition represents a person’s ability to make a decision and 
act in accordance with that decision. Nearly synonymous with the word volition is capacity, reflecting 
their interdependence. Volition is unable to exist without the necessary capacity to carry out the 
associated action. For example, if I, of my own volition, decide to lift my arm, I must have the 
necessary skeletal infrastructure, musculature, blood supply, and nervous innervation.    The 
importance of capacity is evident when weighing the risks and benefits of medical interventions. As 
an example, we can assess interventions in an inpatient psychiatric setting. Prescribing 
antipsychotics can carry serious physiological risks including myocarditis and parkinsonism while 
benefits include decreased psychotic symptoms. Another way to view the benefit antipsychotics is 
from a physiological standpoint where decreased excitability of dopaminergic activity leads to 
increased prefrontal cortical capacity and individual volitional strata. In many ways, the benefit of this 
treatment leads to an outcome where capacity, and consequently volition, is increased.  Another 
intervention is psychotherapy, the potential benefit of which include greater personal insight that 
reveal opportunities to change patterns of thought and behavior. Similar to physiological intervention, 
this benefit results in increased capacity and volition. However, psychotherapy is not risk free. Given 
our lack of valid and reliable tools in estimating individual volition, we run the risk of assigning undue 
blame. History of medicine demonstrates that our understanding of disease processes is rarely 
accurate. With this in mind, can psychotherapy be ethically performed without an estimation of the 
patient’s volitional status?   This research presentation seeks to bring forward thought-provoking 
questions like the one above to enhance student doctor’s mental models of behavior.  

Methods 
Theoretical/opinion-based.  

Results  Conclusion 
N/A.   See above 



Fostering Physician Empathy in the Pediatric Setting  
Abstract ID: A020 

Date Presented: Friday, May 8, 2026 

Presenting Author:  Sarwar, Minha MS; Noorda COM 

Background 
Empathy is a critical component of healthcare. In the pediatric realm, empathy plays an important role 
in understanding how both the patient and their caregivers are feeling, and then sharing those 
feelings with them to better create an environment of healing and mutual understanding. The 
presence or lack of physician empathy has implications in patient outcomes, the patient-physician 
relationship, and overall patient happiness. The aim of this literature review is to synthesize and 
summarize findings on physician empathy in the pediatric setting with the goal of enhancing patient 
care. 

Methods 
Google scholar and PubMed were used to find relevant studies that were published from 2020 on, 
using keywords like “pediatric” “empathy” “communication” and “physician empathy.” A variety of 
study types were included, such as surveys, meta-analyses, and qualitative studies. Inclusion criteria 
included being in the English language and focusing on pediatric patients and their caregivers. 
Articles that only focused on empathy in adult patients were excluded. 

Results 
In studies looking at care conferences of seriously ill children, results showed that clinicians often 
miss opportunities to express empathy. and they bury it by medical talk. This study also found that 
when physicians shared empathy, families in turn shared more. In a meta-analysis looking at 
prognosis communication in pediatric oncology, it was shown that parents want to receive as much 
information about the disease as possible and children also have a desire to be included in 
conversations. The study showed that proper communication is important even when delivering 
difficult news, and that when empathetic and high-quality communication is achieved, patients exhibit 
increased trust in the medical team. 

Conclusion 
Empathy encompasses a variety of things, but communication is a consistent factor throughout the 
literature. A key finding is that the vast majority of studies on empathy focused on either training 
providers to communicate better, such as through family rounds, or how caregivers prefer empathy 
be shown. There was a gap in studies looking at how pediatric patients want to be involved in their 
care, and how they would like their doctor to communicate with them. In the future, we plan to survey 
pediatric patients themselves with the objective of learning how they would prefer their providers 
communicate with them. 

 

  



Integration of Lifestyle Medicine Education (Sleep, Nutrition, and Physical Activity) into 
Medical School Curriculum: A Course Design with Multi-Dimensional Outcomes Assessment 
Abstract ID: A021 

Date Presented: Friday, May 8, 2026 

Presenting Author: Jackson, Paul; Noorda COM 

Background 
Purpose: The SDE (Sleep, Diet, Exercise) course will be elective curricula centered around sleep, 
diet, and exercise and how these three lifestyle factors impact an individual's health. The goal is to 
educate medical students on how to apply these principles into a medical practice as additional or 
alternative treatments. Some medical professionals do not receive any formal training in core 
foundational knowledge regarding sleep, diet, and exercise. Most new physicians aren’t trained on 
how to apply these principles into their medical practice.  

Methods 
The course includes practical discussions on how to prescribe evidence-based lifestyle changes and 
patient-centered behavior-change strategies. The learning objectives are assessed using boards-
style multiple choice questions and faculty evaluation using a prospective, single-arm interventional 
design with pre-/post-testing and delayed (3–6 month) follow-up. 

Results 
nan 

Conclusion 
nan 

 

  



Commuting Burden as a Predictor of Burnout in Third- and Fourth-Year Medical Students: A 
Scoping Review 
Abstract ID: A022 

Date Presented: Friday, May 8, 2026 

Presenting Author: Huynh, Mindy; Noorda COM 

Background 
Burnout and psychological distress are highly prevalent among medical students, particularly during 
the clinical years, with reported stress-related morbidity in the majority of trainees. Prior literature has 
primarily focused on academic workload, learning environment, and sleep deprivation, while logistical 
stressors during training remain understudied. One such factor is commuting burden, defined as the 
time and distance required to travel to educational or clinical sites. Although longer commuting times 
are associated with worse mental health outcomes in physicians and general working populations, 
the impact of commuting burden on medical students, especially during third- and fourth-year clinical 
training, has not been well characterized. We hypothesized that commuting burden is an 
underrecognized contributor to burnout and psychological distress among clinical-year medical 
students. The goal of this scoping review was to map the existing evidence evaluating this 
relationship. 

Methods 
A structured scoping review was conducted in PubMed. Key search terms included medical students, 
burnout, stress, mental health, commuting, and travel time. Inclusion criteria were English-language 
publications from United States and international journals evaluating burnout or mental health 
outcomes in medical students, including educational and clinical journals. Exclusion criteria included 
non-English publications, studies not involving medical students, and articles unrelated to burnout, 
psychological distress, or commuting-related exposures. 

Results 
The initial PubMed search yielded 5,972 articles. When commuting-related terms were added, 19 
articles were identified. After application of inclusion and exclusion criteria, 6 studies were included in 
the final analysis. Three principal themes emerged. First, psychological distress among medical 
students was consistently common, with 73% of students reporting perceived stress in an MBBS 
cohort and a subgroup demonstrating high psychological distress on the Kessler 10 scale in a 
Canadian survey. Second, commuting and transportation variables were infrequently examined and 
rarely treated as primary predictors of burnout in medical students. Third, evidence from mixed 
healthcare populations demonstrated a significant association between commuting time greater than 
30 minutes and higher burnout, while student-specific studies suggested that elimination of commute 
time through online learning was associated with lower perceived stress and burnout-related 
attitudes. 

Conclusion 
Burnout and psychological distress affect a substantial proportion of medical students, with stress-
related prevalence commonly exceeding 50% to 70% in multiple cohorts. Despite this, commuting 
burden remains poorly studied in this population, particularly during clinical training, even though 



evidence from healthcare professionals links longer commute times to higher burnout. This scoping 
review identifies a significant gap in medical education research. Future directions include initiation of 
a survey study to evaluate the relationship between commuting distance, travel time, burnout, and 
mental health outcomes among third- and fourth-year medical students, with implications for rotation 
planning and educational policy. 

 

  



The Missing Ingredient: Assessing Nutrition Knowledge Gaps in Future Physicians 
Abstract ID: A023 

Date Presented: Friday, May 8, 2026 

Presenting Author: Khan, Shahla, MPH, RD, CNSC; Noorda COM 

Background 
Nutrition is utilized in a wide array of medical specialties and in both inpatient and outpatient services. 
However, there is a strong consensus that medical students do not receive enough nutrition training, 
specifically in nutrition support, therapeutic diets and providing nutrition education to patients. Few 
studies have examined medical students’ current knowledge and comfort to implement nutrition 
interventions. The goal of this study is to identify what current medical students know regarding 
medical nutrition therapy and identify a baseline assessment of gaps in knowledge in hopes of 
establishing whether these gaps should be addressed prior to clinical experiences. We hypothesize 
students are not aware of medical nutrition therapy and that current medical school curricula lack 
sufficient material in nutrition education and nutrition support.  

Methods 
Participants will be medical students from OMS1 through OMS3 at NoordaCOM, who will complete a 
voluntary online survey (Survey Monkey) containing 22 Likert-scale style questions to determine their 
basic understanding of medical nutrition therapy, along with a brief demographics section. The survey 
consists of questions with content that medical students may encounter while on clinical rotations, 
residency or in practice. Example questions include: “What are some indications for utilizing 
tubefeeding,” and “How comfortable are you with knowing what is prescribed in a low-sodium diet?”  

Results 
The study is in progress and preliminary findings will be presented at the symposium. Descriptive and 
statistical analysis will be performed.    

Conclusion 
The data obtained from the survey responses would provide evidence to help identify gaps in medical 
student knowledge regarding medical nutrition therapy. Possible limitations include a small sample 
size and the study being performed at a single institution. We hope to provide themes and evidence 
for curriculum implementation of medical nutrition therapy and nutrition education, subsequently 
adding pertinent content to future curricula.  

 

  



Evaluating Telepsychiatry for Pediatric MDD, Outcomes, Compliance, and Rural–Urban 
Disparities 
Abstract ID: A024 

Date Presented: Friday, May 8, 2026 

Presenting Author: Sun, Diane; Noorda COM 

Background 
Major depressive disorder (MDD) is a common psychiatric disorder characterized by depressed 
mood, loss of interest/pleasure in previously enjoyed activities, changes in sleep and appetite, 
impaired concentration, and reduced functioning. Despite the availability of effective treatments, many 
patients face barriers to consistent mental health care where access to mental health services and 
specialized psychiatric care is often limited depending on the setting. Children and adolescents are 
especially affected, often lacking adequate support due to geographic barriers and a shortage of 
pediatric mental health specialists. Telepsychiatry, the delivery of psychiatric services through secure 
video and telecommunications technology, has emerged as a strategy to improve access to care by 
reducing transportation, geographic, and scheduling barriers. The purpose of this study is to examine 
the role of telepsychiatry in the management of depression, with a focus on its impact on treatment 
compliance and clinical outcomes and setting disparities. 

Methods 
This review examines existing literature on the use of telepsychiatry in the treatment and 
management of depression. Relevant peer-reviewed articles, systematic reviews, and clinical studies 
were identified through major academic databases and psychiatric journals to evaluate current 
evidence on telepsychiatry and its role in mental health care delivery. Two primary themes are 
explored within the literature: the influence of telepsychiatry on treatment adherence and clinical 
outcomes among children and adolescents, and disparities in access to mental health services 
between rural and urban populations. 

Results 
 Research on rural pediatric telepsychiatry identifies infrastructure and workforce shortages that 
define the challenges faced by rural youth. Many rural regions lack child psychiatrists, which creates 
limited access to both in-person and telehealth services. One study reported that over 51% of 
children living in rural counties across the country had inadequate access to both in-person 
psychiatric care and the digital infrastructure required for telehealth. Data also showed that 
metropolitan areas have a higher median number of child psychiatrists per 100,000 children than rural 
areas, at 8.8 compared with 1.8. Rural households also have significantly lower access to high-speed 
broadband than urban households (67.5% vs 84.2%), which directly affects their ability to participate 
in video-based telepsychiatry appointments. In contrast, urban pediatric telepsychiatry challenges are 
more commonly related to socioeconomic factors, including digital inequality and privacy concerns 
due to crowded housing environments. Across multiple studies, telepsychiatry demonstrated 
significant clinical and system-level benefits, including reductions in depressive symptoms (-4.45 
PHQ-9 points, 95% CI -4.69 to -4.22) and improved visit completion compared with in-person visits 
(OR=1.30, 95% CI 1.27–1.34). Studies also reported improvements in well-being and 



psychopathology scores (p<0.001), lower inpatient hospitalization and emergency department 
admission rates, and high patient and provider satisfaction exceeding 70%. 

Conclusion 
This review highlights the potential role of telepsychiatry as an effective modality for the management 
of MDD. Evidence demonstrates improved symptom outcomes, treatment engagement, and 
continuity of care by reducing geographic barriers, telepsychiatry may expand access to mental 
health services for children and adolescents, particularly urban, rural, and resource limited settings. 
While current findings support the growing integration of telepsychiatry into psychiatric practice, 
further research is needed to evaluate long-term effectiveness including remission and relapse rates, 
cost-effectiveness, and patients outcomes across diverse populations.  

 

  



Determinates of Pathology Career Choice: Survey Study Design 
Abstract ID: A025 

Date Presented: Friday, May 8, 2026 

Presenting Author: Salmeron, Elyssa, MS; Noorda COM 

Background 
Interest in the field of Pathology among medical students has historically been low in comparison to 
other diagnostic and clinical specialties. Despite Pathology having a central role in disease diagnosis 
and patient care, it is consistently underrepresented among top specialty choices. However, it is 
perceived as having a favorable work life balance, intellectual rigor, and satisfactory monetary 
compensation. Nearly 60% of U.S. medical students end up changing their intended specialty 
between the second and fourth years of medical school. Lack of early Pathology exposure in pre-
clinical and clinical years may play a role in specialty choice. This literature review aims to explore the 
key factors influencing the choice of medical residency specialties and how these factors correspond 
with a career in Pathology. 

Methods 
Key terms searched in PubMed, Google Scholar, and ERIC: Pathology career, choice, medical 
students, residents, and specialty. Selected articles within ten years (2015-2025) that examine 
medical student considerations when deciding on a residency specialty, with a focus on 
Pathology, were reviewed. Inclusion criteria: US and non-US studies, English language, and 
Pathology and other specialty career interest. Exclusion criteria: Non-English language, Pathology 
practice, or Speech Pathology. 

Results 
The study is ongoing. After utilizing the inclusion/exclusion criteria, 30 articles are currently collected. 
Articles are reviewed for themes related to specialty interest, intellectual challenge, and quality of life. 
Additional themes are still being considered. 

Conclusion 
Workforce data from 2018 to 2022 showed modest growth in Pathology residency matches among 
allopathic medical student seniors with a 16.7% spike in matches in 2022, which declined over the 
same period and remained significantly lower than other specialties. Overall, these findings 
demonstrate the persistence of recruitment challenges and emphasize the need for continued efforts 
to improve Pathology visibility, correct misconceptions, and provide sustained, hands-on engagement 
throughout medical training. By identifying and publicizing these common career choice 
considerations, we can encourage more medical students to pursue careers in Pathology. The 
collated data will be implemented in future surveys to evaluate the factors medical students prioritize 
when selecting a residency specialty, as well as the frequency with which Pathology is considered. 

 

  



Periocular Cutaneous Changes in Chronic Topical Glaucoma Therapy 
Abstract ID: A026 

Date Presented: Friday, May 8, 2026 

Presenting Author: Liles, Anna, BSA; Noorda COM 

Background 
Topical glaucoma therapy is a first-line treatment method for lowering intraocular pressure (IOP) in 
patients with glaucoma. Commonly used are prostaglandin analogs (PGAs), beta-blockers, carbonic 
anhydrase inhibitors, and alpha-2 adrenergic agonists. Due to the progressive nature of glaucoma, 
patients require ongoing management of their IOP to achieve target levels. Although there have been 
well-reported ocular adverse effects, there are also noticeable dermatological implications in the 
surrounding periorbital skin that affect patient quality of life and prompt patients to discontinue 
medication. These dermatologic effects include Prostaglandin Associated Periorbitopathy (PAP), 
hyper- or hypopigmentation, contact dermatitis, hypertrichosis, and poliosis. This paper aims to 
review periocular dermatologic adverse effects associated with chronic topical glaucoma therapy, 
summarize proposed mechanisms and prevalence, and identify gaps in clinical documentation and 
management guidelines from a dermatologic perspective. 

Methods 
A narrative literature review was conducted using PubMed to search for publications related to topical 
glaucoma therapy and periocular cutaneous changes prioritizing those dated 2015-present. Inclusion 
criteria involved topical glaucoma medications (e.g., latanoprost, bimatoprost, travoprost, timolol, 
brimonidine, dorzolamide), and relevant dermatologic terms (e.g., periorbital, periocular, 
periorbitopathy, PAPs, etc). Articles containing non-topical therapies and only ocular or other non-
relevant systemic effects were excluded from data extraction. The included studies had case reports, 
retrospective cohort and observational studies, and articles on drug and pathologic mechanisms. 
Additional emphasis was placed on studies comparing preservative and preservative-free topical 
medications.  

Results 
Prostaglandin analogs, such as latanoprost, bimatoprost, and travoprost, are a common class of 
topical drugs causing PAP, periorbital fat atrophy, and eyelid sulcus deepening, and pigmentation 
changes. Recent studies show hyperpigmentation occurs in 30-35% of patients by 6 months of 
therapy. Dermal manifestations are mediated by prostaglandin FP receptor activation, upregulation of 
matrix metalloproteinases (MMPs), and local adipocyte apoptosis. Beta-blockers, such as timolol, are 
less common although periocular dermatitis, hypertrichosis, irritation, eczema, and allergy-type 
reactions are observed. Carbonic anhydrase inhibitors also have reports of dermatitis, pruritus, and 
erythema. Preserved formulations, particularly those containing benzalkonium chloride, were 
associated with exacerbated periocular adverse effects compared to preservative-free alternatives.  

Conclusion 
Periocular dermatologic changes associated with topical glaucoma therapy are common and clinically 
relevant, yet remain inconsistently documented and lack standardized grading or management 
guidelines. This gap may contribute to delayed recognition, inadequate counseling, and reduced 



medication adherence. Thus, this emphasizes the need for greater interdisciplinary collaboration and 
future research with dermatologic consideration in glaucoma patients on topical therapies in order to 
improve adherence and optimize patient outcomes. 

 

  



On the Limitations of the Scientific method in Medicine and the Need for Interdisciplinary 
Research 
Abstract ID: A027 

Date Presented: Friday, May 8, 2026 

Presenting Author: Nguyen, Simon; Noorda COM 

Background 
As we start to realize the expansive possibilities of artificial intelligence, we might stop to ask, is there 
anything that science can’t accomplish in medicine? Surely, there are factors to our health that can’t 
be quantified or extracted as patterns of the natural world. The ethics that guide our actions or the 
intimate experience of pain or illness—how can we study topics like these with the scientific method? 
This project argues that science has limitations regarding medicine; that medicine should look to 
other fields of study, such as philosophy, literature, and architecture. Compared to science, they work 
most closely with emotions, the irrational, narratives, and the spiritual planes of human experience. 
Additionally, outside of the subjects they study, their processes in creating knowledge are essential to 
fully understanding health and wellbeing—medicine’s primary concern. 

Methods 
This project reviews 14 non-scientific academic pieces relating to literature, philosophy, art, and 
architecture, evaluating each for context (the topics being studied) and process (the respective 
method of creating knowledge). The search uses the words “literature”, “art”, “architecture”, 
“medicine”, “philosophy”,” healing”, or a combination. It includes papers with identifiable relevance to 
medicine, aiming to connect how the context and process of humanities disciplines are relevant to 
understanding healing. 

Results 
Our review found relevant subjects of study and refined processes of creating knowledge. In 
literature, narrative medicine, through discussion and storytelling itself, studies the importance of 
narratives (such as the role of storytellers, listeners, and parts to a story), investigating how 
physicians may apply narratological knowledge to better understand patient experience, reflect on 
tragedy, and improve clinical care (2-5). In the arts, architects, designers, and artists identify that 
space and its acoustic, visual, or perceptual features affect life experience and create environments, 
objects, and projects that intentionally evoke specific human responses (6, 14). Unlike science, 
methods of creation are not rigorous; they are personal to the creator, based on individual style and 
taste (1, 7, 11). In philosophy, abstract concepts within ethics, aesthetics, metaphysics, or 
phenomenology (topics like beauty, the sublime, morality, mind-body relations, politics, race) impact 
human systems subconsciously and are dissected through argument formulation instead of 
experiment (9, 10, 13). Such debate helps create knowledge regarding the nature of things and 
cultivates communication skills, optimism, empathy, and enhances the nuances of one’s personal 
value landscape (9, 10). Because these fields work closely with themes related to what patients may 
experience, incorporating interdisciplinary research is important to holistic medical practice. 



Conclusion 
An interdisciplinary perspective of medicine treats people as humans, not just bodies. It provides a 
curiosity for new ideas and types of thinking that physicians can use to fill gaps that science 
fundamentally cannot. Imagine if physicians were well-versed in stories, were more connected to 
patients, thought of human problems philosophically and scientifically, or designed spaces that 
encourage healing. The humanities in medicine may bring advances to disease management and 
innovation by deepening understanding of personal experiences with cancer, the beneficial nature of 
psychedelic-induced hallucinations, the manifestations of anxiety, and, more generally, the intimate 
experience of suffering itself. 

 

  



Rural Medicine in America: The People and Physicians of the Past, Present, and Future 
Abstract ID: A028 

Date Presented: Friday, May 8, 2026 

Presenting Author: Draper, Lauren; Noorda COM 

Background 
Rural medicine is one of many areas (including global medicine and native populations) experiencing 
great disparity in the United States (U.S.) and many other countries. Many areas in the US alone are 
experiencing health deserts in which there are no nearby physicians and healthcare facilities. Medical 
student education is vital in recruiting more physicians to rural areas and to strengthen and build up 
rural resources locally and globally. By introducing rural medicine specific art history and exposure to 
the realities of the physician experience in rural medicine, medical schools/medical education 
systems can potentially better combat the rural health disparities by increasing empathy, clinical and 
observational skills, and provide a greater understanding of the needs that exist in these 
communities. Historical art photography unique and specific to the Rocky Mountain West and the 
Rural South in the U.S. has been chosen to try to measure the benefits of incorporating art into 
medical education as well as adding another layer of increased understanding, empathy, and 
importance to rural and global health.  

Methods 
Participants are to complete a survey assessing various pre- and post-participation perceptions of 
rural medicine, rural medicine context within the gallery, their experience of the gallery, etc. Survey 
results will be analyzed with statistical analysis such as ANOVA, t-tests, and correlation analysis as 
appropriate. 

Results 
Results are still pending. Some preliminary data has shown an improvement in understanding of rural 
medicine, greater commitment from those already interested in rural medicine, and from those not 
interested in rural medicine, an increased possibility of pursuing rural and/or global medicine at some 
point in the future. Data also showed a greater desire among medical students to bring back history 
and art into medical education to remind them as to WHY we are studying to become physicians and 
WHO we will end up serving. 

Conclusion 
TBD: Conclusions will hopefully reflect an improved understanding, perception, appreciation, and 
interest in rural medicine participation from medical students (future physicians) and further 
demonstrate the importance of incorporating art, art history, and humanities into medical education. 

 

  



What’s a pod? Investigating a medical school’s new pod curricular model 
Abstract ID: A029 

Date Presented: Friday, May 8, 2026 

Presenting Author: Cappuccini, Allegra, MPH; Noorda COM 

Background 
Each year, medical students across the country find themselves required to remediate or repeat a 
year of medical school. 15.9%-18.3% of US medical students take more than four years to complete 
medical school, according to a 2024 AAMC report. Repeating a year of medical school can be a 
challenging experience filled with anxiety, perceived stigma, self-doubt, burnout, stress, 
stigmatization, and changes in goal orientation. While remediation is a regular occurrence at medical 
schools across the country, very little research exists surrounding the experiences or outcomes of 
medical students that go through remediation programs. We have designed a study to gather 
quantitative and qualitative data to better understand the experiences and perspectives of these 
students and to improve the experience of future remediating students. We will survey repeating 
OMS1-OMS4 students at Noorda College of Osteopathic Medicine measuring the following factors: 
achievement goal orientation, burnout, stress, and its effect on cognitive load and perceived stigmas. 
This will help us identify the various factors that influence the experience of medical students that are 
repeating a year. We will also conduct semi-structured interviews with remediating students with the 
aim of creating resources to help repeat students and educators successfully navigate a repeated 
year. While data collection and analysis are still in the preliminary phase, we intend to use our 
findings to create a more supportive and productive experience for students that need to repeat a 
year of medical school. We hope that a deeper understanding of this population can ultimately help 
institutions decrease the number of students involved in remediation programs. Our findings can also 
be used to inform curriculum design and support 

Methods 
Each year, medical students across the country find themselves required to remediate or repeat a 
year of medical school. 15.9%-18.3% of US medical students take more than four years to complete 
medical school, according to a 2024 AAMC report. Repeating a year of medical school can be a 
challenging experience filled with anxiety, perceived stigma, self-doubt, burnout, stress, 
stigmatization, and changes in goal orientation. While remediation is a regular occurrence at medical 
schools across the country, very little research exists surrounding the experiences or outcomes of 
medical students that go through remediation programs. We have designed a study to gather 
quantitative and qualitative data to better understand the experiences and perspectives of these 
students and to improve the experience of future remediating students. We will survey repeating 
OMS1-OMS4 students at Noorda College of Osteopathic Medicine measuring the following factors: 
achievement goal orientation, burnout, stress, and its effect on cognitive load and perceived stigmas. 
This will help us identify the various factors that influence the experience of medical students that are 
repeating a year. We will also conduct semi-structured interviews with remediating students with the 
aim of creating resources to help repeat students and educators successfully navigate a repeated 
year. While data collection and analysis are still in the preliminary phase, we intend to use our 
findings to create a more supportive and productive experience for students that need to repeat a 
year of medical school. We hope that a deeper understanding of this population can ultimately help 



institutions decrease the number of students involved in remediation programs. Our findings can also 
be used to inform curriculum design and support 

Results 
nan 

Conclusion 
Each year, medical students across the country find themselves required to remediate or repeat a 
year of medical school. 15.9%-18.3% of US medical students take more than four years to complete 
medical school, according to a 2024 AAMC report. Repeating a year of medical school can be a 
challenging experience filled with anxiety, perceived stigma, self-doubt, burnout, stress, 
stigmatization, and changes in goal orientation. While remediation is a regular occurrence at medical 
schools across the country, very little research exists surrounding the experiences or outcomes of 
medical students that go through remediation programs. We have designed a study to gather 
quantitative and qualitative data to better understand the experiences and perspectives of these 
students and to improve the experience of future remediating students. We will survey repeating 
OMS1-OMS4 students at Noorda College of Osteopathic Medicine measuring the following factors: 
achievement goal orientation, burnout, stress, and its effect on cognitive load and perceived stigmas. 
This will help us identify the various factors that influence the experience of medical students that are 
repeating a year. We will also conduct semi-structured interviews with remediating students with the 
aim of creating resources to help repeat students and educators successfully navigate a repeated 
year. While data collection and analysis are still in the preliminary phase, we intend to use our 
findings to create a more supportive and productive experience for students that need to repeat a 
year of medical school. We hope that a deeper understanding of this population can ultimately help 
institutions decrease the number of students involved in remediation programs. Our findings can also 
be used to inform curriculum design and support 

 

  



Assessing Abortion Law Education Among Osteopathic Medical Students: A Cross-Sectional 
Survey 
Abstract ID: A030 

Date Presented: Friday, May 8, 2026 

Presenting Author: Tiffany Nguyen; Noorda COM 

Background 
Recent changes in U.S. abortion legislation have increased the need for physicians to understand 
state-specific legal restrictions that directly impact patient care. However, the extent to which 
osteopathic medical students receive formal education on abortion laws and feel prepared to navigate 
these regulations remains unclear. 

Methods 
An anonymous, cross-sectional survey was distributed to osteopathic medical students at two U.S. 
colleges of osteopathic medicine. The survey assessed exposure to formal abortion law education, 
self-reported knowledge and confidence in state-specific regulations, and attitudes toward 
incorporating abortion law education into the medical curriculum. Data were analyzed descriptively, 
with exploratory chi-square analyses performed to assess associations between variables. 

Results 
Twenty-eight students completed the survey. Only 3 respondents (11%) reported receiving formal 
education on abortion laws, and 75% reported low confidence in their general knowledge. Confidence 
increased modestly with advancing year of training (p = 0.044). In a separate analysis, confidence 
was not significantly associated with reported formal abortion law education (p = 0.574). Nearly all 
respondents (100%) indicated that it is important for future physicians to understand state-specific 
abortion laws, and 89% supported incorporating mandatory education into the medical school 
curriculum. Exploratory analyses demonstrated strong associations between general confidence and 
confidence in specific legal domains (χ² = 35.01, p < 0.001; Cramer’s V = 0.79). 

Conclusion 
Osteopathic medical students reported limited formal education and low confidence in abortion law 
knowledge, despite strong support for curricular inclusion. Ongoing expansion of survey distribution w 

 

  



Interplay between Sleep, Western Diet, and Cognitive Performance in Osteopathic Medical 
Students 
Abstract ID: A031 

Date Presented: Friday, May 8, 2026 

Presenting Author: Alan Shoemaker; Noorda COM 

Background 
The interplay between sleep, dietary habits, and cognitive performance is an essential yet 
underexplored aspect of osteopathic medical education. This study aimed to examine the 
relationships between sleep quality, adherence to a Western diet, and cognitive performance in 
osteopathic medical students. Better understanding of these interactions, provides insights into 
lifestyle factors that can influence academic success and overall well-being among future healthcare 
professionals.  

Methods 
This study employed a cross-sectional design, gathering data from 22 osteopathic medical students 
at Noorda College of Osteopathic Medicine over a four-month period. Participants underwent 
baseline assessments, including demographic surveys, the Pittsburgh Sleep Quality Index (PSQI), 
self-reported dietary habits, and cognitive performance testing. Throughout the study, participants 
used Garmin sleep-tracking devices to objectively measure sleep duration, efficiency, and 
disturbances, while dietary intake was tracked using the MacrosFirst digital food diary application to 
assess adherence to a Western diet. To evaluate cognitive performance, participants completed 
standardized cognitive tests at the end of each month, allowing for assessment of trends over time.  

Results 
Preliminary findings show a significant change in the diet of the medical students, especially during 
times of stress. Further analysis of the students’ sleep needs to be performed, but select participants 
showed significant changes to their sleep patterns which may be involved in the fluctuations of 
cognitive performance.  

Conclusion 
The findings from this study once fully analyzed may provide valuable insights for osteopathic medical 
students and educators, highlighting the impact of lifestyle choices on cognitive resilience and 
academic performance. By identifying modifiable factors, this research could inform interventions 
aimed at optimizing sleep and dietary habits, ultimately improving both student well-being and 
educational outcomes in osteopathic medical training. 

 

  



Student Perspectives on the Educational Value of 3D-Printed Anatomical Models in 
Cadaveric Anatomy Laboratories 
Abstract ID: A032 

Date Presented: Friday, May 8, 2026 

Presenting Author: Steed, Kevin; Noorda COM 

Background 
Three-dimensional (3D) printed anatomical models are increasingly incorporated into medical 
education as cost-effective adjuncts to traditional cadaveric dissection and emerging digital tools such 
as virtual reality. Despite growing adoption, limited data exist regarding student perceptions of their 
effectiveness when used collectively as supplemental learning tools during early gross anatomy 
training. This study aims to evaluate first-year medical student perspectives on the perceived learning 
effectiveness, engagement, and satisfaction associated with 3D-printed anatomical models utilized 
during cadaveric laboratory sessions in an early medical school course. 

Methods 
A cross-sectional end-of-course perception study will be conducted among approximately 200 first-
year osteopathic medical students. Students will have access to a collection of 3D-printed models 
representing osteology, musculature with origins and insertions, and selected neurovascular 
structures, including clinically relevant plexuses and high-yield anatomical relationships. Models will 
be produced using both freely available or commercially sourced STL files as well as novel in-house 
faculty-designed prototypes. Models will be available during scheduled laboratory sessions and for 
independent study outside of formal lab hours. Students will complete an anonymous survey 
consisting of Likert-scale items assessing perceived learning effectiveness, engagement, satisfaction, 
spatial understanding, and comparative value relative to cadaveric dissection, virtual reality 
instruction, and commercially manufactured anatomical models. Qualitative short-answer responses 
will explore perceived strengths, limitations, and suggested improvements. Comparative analyses will 
be performed between students who report regular model utilization and those who report minimal or 
no use. 

Results 
It is anticipated that students utilizing 3D-printed models will report higher perceived learning 
effectiveness, increased engagement, and improved spatial comprehension of complex anatomical 
relationships compared with non-users. Students are expected to describe the models as particularly 
valuable for reinforcing neurovascular pathways and musculoskeletal attachments. Qualitative 
feedback will likely highlight accessibility, tactile interaction, and cost-effectiveness as key 
advantages, while noting limitations in anatomical detail and variability in print quality. 

Conclusion 
3D-printed anatomical models are expected to be perceived as meaningful supplemental tools that 
enhance student engagement and conceptual understanding in cadaver-based anatomy education. 
Their relative affordability and adaptability may support broader curricular integration and iterative 
faculty-driven innovation in anatomical instruction. 

 



An Analysis of Anesthesia Delivery and Patient Outcomes 
Abstract ID: A033 

Date Presented: Friday, May 8, 2026 

Presenting Author: Fife, Porter; Noorda COM 

Background 
This literature review examines the impact of different anesthesia provider models on surgical patient 
outcomes, associated costs, and access to care. As certified registered nurse anesthetists (CRNAs) 
increasingly assume roles traditionally held by physician anesthesiologists, concerns have emerged 
regarding safety and efficiency.  

Methods 
The reviewed studies compare three types of anesthesia care team models: physician 
anesthesiologist only practices, CRNA only practices, and the combination of the two with physicians 
supervising CRNAs in a team-based model.  

Results 
Data from retrospective cohort studies was gathered from all available sources from the past three 
decades regarding patient outcomes and type of anesthesia delivery model. Studies have shown that 
allowing CRNAs to work independently has not increased safety or access to anesthesia service, 
contrary to some studies included in this review.  

Conclusion 
Analysis of the literature has indicated that a team-based approach, integrating the expertise of an 
anesthesiologist with the support of CRNA, provides the most effective balance of patient safety, 
efficiency, and cost regarding intraoperative anesthesia care. 

 

  



Performance of ChatGPT Compared to Anesthesiologists in Clinical Decision-Making 
Abstract ID: A034 

Date Presented: Friday, May 8, 2026 

Presenting Author: Porter Fife; Noorda COM 

Background 
Artificial intelligence is becoming an integral part of modern medical practice. With the advent of 
generative AI chatbots, information has become more readily accessible to users. Some speculate 
that these tools may aid—or even replace—physicians in the workplace. Given the novelty of these 
technologies, we investigated their utility in clinical practice and decision-making within the field of 
anesthesiology. 

Methods 
Patient data from cesarean sections and various cardiac cases were obtained from a database 
associated with the University of Utah. These data included, but were not limited to, administered 
antibiotics, analgesics, and antiemetics. These parameters were removed, and a prompt describing 
the clinical scenario was provided to a ChatGPT Thinking 5.2 model. Two prompting conditions were 
evaluated. In the “untrained” condition, all medication-related data were removed for every case. In 
the “trained” condition, 20% of cases retained the original data, while 80% had these parameters 
removed for the model to infer. The AI model then generated recommendations for medication 
administration in each case. 

Results 
For cardiac cases, overall accuracy was 74.7% (trained) and 49.2% (untrained), average recall was 
8.5% and 38.6%, and average precision was 77.7% and 67.6%, respectively. For cesarean section 
cases, overall accuracy was 51.7% (trained) and 51.8% (untrained), average recall was 18.3% and 
41.7%, and average precision was 80.5% and 73.7%, respectively. Differences across additional 
parameters were also observed between prompting conditions and when compared to 
anesthesiologist decisions.  

Conclusion 
While AI demonstrates potential as a supportive tool, these findings suggest that, in complex clinical 
scenarios, current systems remain limited and require further development before widespread clinical 
adoption. 

 

  



Potential Obstacles to Optometric Clinical Research 
Abstract ID: A035 

Date Presented: Friday, May 8, 2026 

Presenting Author: Madsen, Carter; Rocky Mountain University of Health Professions 

Background 
Clinical research forms the foundation of evidence-based practice in optometry. It supports the 
development of new diagnostic methods, the refinement of clinical procedures, and improvements in 
patient outcomes. Clinical research forms the foundation of evidence-based practice in optometry. It 
supports the development of new diagnostic methods, the refinement of clinical procedures, and 
improvements in patient outcomes. The profession faces significant obstacles, including limited 
access to optometry-focused journals, insufficient research infrastructure, and time restrictions. The 
purpose of this study is to identify key barriers limiting faculty participation in clinical research within 
optometric education, focusing on time constraints, awareness, and institutional support. 

Methods 
Eight faculty members at Rocky Mountain University College of Optometry (RMUCO) completed a 
quantitative survey assessing time spent with patients, perceived appropriate time per clinical exam, 
and primary barriers to research engagement. Data were analyzed in R using Pearson correlation to 
examine relationships between expected and actual exam durations. 

Results 
Most participants (87.5%) reported awareness of ongoing research; however, time availability was 
cited as the most significant limiting factor. The mean reported exam duration was 51 minutes, with 
expected times ranging from 10–100 minutes depending on patient complexity and faculty 
experience. A weak positive correlation between expected and actual exam times (r = 0.31, p = 0.45) 
suggests that while faculty perceive time as a barrier, objective measures show limited association 
between expected workload and actual clinical time. 

Conclusion 
Faculty at RMUCO recognize the importance of research but face significant time-related challenges 
to participation. These findings highlight the need for structured institutional strategies, such as 
research-protected time, workflow optimization, and improved mentorship, to promote greater 
integration of research into optometric clinical education. 

 

  



Bloodborne Pathogen Exposures at University of Utah Health, 2014-2024: Patterns of 
Management and Serologic Outcomes 
Abstract ID: A036 

Date Presented: Friday, May 8, 2026 

Presenting Author: Law, Karen MSPAS, PA-C; Rocky Mountain University of Health Professions 

Background 
Question: In our current era of improved treatments for hepatitis C virus (HCV) and human 
immunodeficiency virus (HIV), what outcomes do healthcare workers experience after a bloodborne 
pathogen exposure (BBPE)? Objective: The objective of this paper is to elucidate patterns of 
healthcare worker bloodborne pathogen exposures, management, and outcomes within the University 
of Utah Health system from 2014-2024. 

Methods 
Methods: Data from employee health records was compiled regarding the exposed healthcare 
worker’s job role, where the exposure occurred, the type of exposure, the frequency of initiation of 
HIV post-exposure prophylaxis (PEP), source patient HIV, HCV, and HBV status, the frequency of 
completed healthcare worker follow-up, and follow-up healthcare worker HIV, HCV, and HBV status. 
Patterns are described. 

Results 
Results: Sufficient documentation to answer the study questions was identified for 4,686 out of 4,721 
known exposures. Thirty-five exposure incidents were excluded from analysis due to missing 
documentation. Of the 4,686 documented exposure incidents, source patient testing was obtained 
and negative for 3,086 (66%) of the total exposures, and the employees associated with these 
exposures did not require any additional follow-up. Follow-up testing was indicated for exposed 
persons in any situation where the source patient status was unknown or positive for HIV or hepatitis 
C at baseline, or if the exposed employee lacked HBV immunity at baseline and source patient HBV 
status was unknown or positive. There were 1,600 exposures that required follow-up for the exposed 
employee. Exposed employees scheduled for indicated follow-up completed it for 901 of 1600 (56%) 
of the exposures that required follow-up testing. Of the 699 employees who did not complete the 
indicated follow-up, 386 (55%) were no longer employed by UUH. Zero employees who completed 
their indicated follow-up tested positive for HIV, HCV, or HBV at follow-up.  

Conclusion 
Discussion: With improvements in treatments for HCV and HIV, the risk to healthcare workers 
following a bloodborne pathogen exposure is lower than in years past, particularly in a setting with 
low prevalence of HIV and HCV, because source patients are more likely to achieve viral suppression 
and less likely to be contagious. HIV PEP is effective. Following the CDC guidelines for HBV 
protection for healthcare workers, UUH had high rates (97%) of healthcare worker HBV immunity at 
baseline.  Conclusion: It is important for healthcare institutions to follow CDC guidelines for HBV 
protection for healthcare workers, including ensuring appropriate timing of post-vaccination serologic 
testing, to optimize pre-exposure HBV protection. Zero employees seroconverted, suggesting that 
historical rates of seroconversion following exposure may be too high in today’s world of effective HIV 



PEP and effective treatments for HIV and HCV.  Follow-up rates for healthcare workers with 
bloodborne pathogen exposures were generally poor. Future efforts towards optimizing healthcare 
worker protection should focus on encouraging and facilitating complete follow-up. 

 

  



Teaching What We Expect: A Mixed-Methods Investigation of Explicit Clinical Writing 
Instruction and Its Implications for SLP Graduate Training 
Abstract ID: A037 

Date Presented: Friday, May 8, 2026 

Presenting Author: Siemers, Lauren; MS, CCC-SLP; Rocky Mountain University of Health 
Professions 

Background 
To be successful in clinical and professional settings, graduate SLP students must develop and use 
proficient clinical writing skills to communicate. Despite the importance of clinical writing, few clinical 
writing programs or courses exist in SLP, nursing, or other related allied health disciplines 
(Schneider-Cline, 2015; Willis & Piazza, 2019). While the assessment practices of clinical writing are 
currently being investigated (Halvorson-Bourgeois et al., 2020; Willis & Piazza, 2019), studies have 
yet to define clearly or identify the essential characteristics of quality clinical writing. A comprehensive 
study is essential to establish a foundational understanding of the content and priorities of current 
graduate SLP programs in teaching clinical writing skills. This investigation seeks to identify the key 
competencies deemed most critical by these programs and the most effective pedagogical strategies 
for imparting these skills. The insights gained will inform the subsequent development of a robust 
curriculum for clinical writing instruction. With a clear understanding of clinical writing instruction 
standards, practices, and essential skills, clinical instructors could better prepare graduate students 
with explicit instructional practices in relevant and necessary clinical writing skills.   

Methods 
This explanatory sequential mixed-methods study employs a quasi-experimental design to investigate 
the quantitatively based aspects and a general qualitative approach to analyze the qualitative results 
(Merriam & Tisdell, 2015; Portney, 2020). Quantitative and qualitative data will be integrated, and 
quantitative data will be used to customize the individual semi-structured interview guide. To explain 
quantitative results, the customized questions will explore participants' data trends, attitudes, and 
experiences. The study aims to test the efficacy of an explicit instruction clinical writing (EICW) 
program on six performance anchors of clinical writing (CW), measure the perceived benefit of the 
instructional program to students, and explore the changes in self-efficacy as a writer as a result of 
participation in the intervention via a pre-test/post-test design (Creswell & Creswell, 2023; Edmonds & 
Kennedy, 2017).  

Results 
nan 

Conclusion 
nan 

 

  



Impact of Autism Spectrum Disorder Training with Experiential Learning on DPT Student 
Self-Efficacy 
Abstract ID: A038 

Date Presented: Friday, May 8, 2026 

Presenting Author: Merrill, Megan (DPT, PCS); Rocky Mountain University of Health Professions 

Background 
Autism spectrum disorder (ASD) has increased in prevalence, resulting in greater clinical need and 
more frequent interactions with healthcare professionals. This diagnosis is associated with both 
medical and social stigma, which can contribute to decreased confidence and increased 
apprehension among students when working with individuals with ASD across the lifespan. 
Traditional didactic instruction alone may be insufficient to build self-efficacy for these interactions in 
clinical settings. Experiential learning, particularly through direct interaction, has been shown to 
enhance confidence and skill acquisition in healthcare education. This research project aims to 
evaluate the impact of a one-day, structured ASD training on DPT student self-efficacy. The training 
consists of a 1.5-hour didactic lecture followed by a community-based experiential “Medical Day,” 
during which students will engage in one-on-one interactions with children and young adults with 
ASD, as well as their parents, teachers, and aides. It is hypothesized that students will demonstrate 
increased self-efficacy following participation in this combined didactic and experiential learning 
experience. 

Methods 
A prospective pre–post study design will be used. Approximately 45–55 Doctor of Physical Therapy 
(DPT) students in their fifth semester will participate in a structured ASD training consisting of a 1.5-
hour didactic lecture delivered by a local autism specialist, followed by a 1-hour experiential “Medical 
Day.” During this event, students will engage in one-on-one interactions with children and young 
adults with ASD, as well as their caregivers, across various simulated medical stations. Student self-
efficacy will be measured immediately before and after the intervention using a self-developed 
questionnaire specific to working with individuals with ASD in clinical settings. Descriptive statistics 
and paired analyses (e.g., paired t-tests or nonparametric equivalents) will be used to evaluate 
changes in self-efficacy scores from pre- to post-intervention. 

Results 
nan 

Conclusion 
nan 

 

  



Harnessing Probiotics for Healthier Smiles 
Abstract ID: A039 

Date Presented: Friday, May 8, 2026 

Presenting Author: Hung, Man (PhD); Roseman University of Health Sciences 

Background 
The oral microbiome is essential for maintaining oral health, with dysbiosis contributing to dental 
caries, periodontal disease, and halitosis. Conventional antimicrobial approaches may disrupt 
beneficial bacteria, prompting interest in oral probiotics as a strategy to restore microbial balance. 

Methods 
This review synthesizes current literature on oral probiotics, including clinical trials and in vitro 
studies. Focus was placed on commonly studied strains such as Lactobacillus, Bifidobacterium, and 
Streptococcus salivarius, with outcomes including changes in oral microbiota, plaque levels, gingival 
inflammation, and halitosis. 

Results 
Evidence indicates that oral probiotics can modulate the oral microbiome by reducing pathogenic 
bacteria and supporting beneficial species. Reported benefits include decreased plaque 
accumulation, reduced gingival inflammation, and improvement in halitosis. However, findings vary 
due to differences in study design, strains, dosage, and duration. 

Conclusion 
Oral probiotics represent a promising adjunct for oral health management. However, current evidence 
is limited by short-term studies and methodological variability. Longitudinal clinical trials tracking 
changes over time are needed to clarify efficacy, optimize protocols, and better understand the 
progression of probiotic effects in the oral environment. 

 

  



Gaps in Student Achievement Recovery After COVID-19 
Abstract ID: A040 

Date Presented: Friday, May 8, 2026 

Presenting Author: Mohajeri, Amir; Roseman University of Health Sciences 

Background 
COVID-19 disrupted education nationwide and worsened existing inequities, with potential 
implications for health literacy and oral health. 

Methods 
We analyzed national longitudinal math and reading data for U.S. students, comparing pre- and post-
pandemic trends across subgroups. 

Results 
Scores declined after the pandemic, with recovery varying across populations. Historically 
underserved groups showed larger setbacks, suggesting widening disparities. 

Conclusion 
Academic recovery has been uneven, highlighting the need for equity-focused efforts that address 
social determinants of health and oral health literacy. 

 

  



Evaluating Medical Student Geriatric Learning in a Student-Led Intergenerational VR 
Program: A Mixed-Methods Pilot Study. 
Abstract ID: A041 

Date Presented: Friday, May 8, 2026 

Presenting Author: Otterness, Taylor; Rocky Vista University 

Background 
Falls in later life contribute to injury, loss of independence, and reduced quality of life, while medical 
trainees often lack longitudinal community-based exposure to older adults. Intergenerational service-
learning models may enhance geriatric education by improving student confidence, attitudes toward 
aging, communication, and understanding of mobility issues. Virtual reality (VR)-based balance 
training offers a novel, supervised platform for fall prevention while providing experiential geriatric 
learning. Objective To evaluate the feasibility and educational impact of a student-led, 
intergenerational VR Fall prevention program on osteopathic medical students’ geriatric learning 
experience. A secondary objective is to explore anticipated effects on older adult balance, fall-related 
confidence, and psychosocial well-being. 

Methods 
This mixed-methods pilot enrolled 20 osteopathic medical students paired one-to-one with 20 
community-dwelling older adults (60–85 years) for an 8-week intervention with weekly 1-hour student-
led, faculty-supervised VR balance training. The primary outcome is student educational experience, 
assessed pre- and post-intervention via self-reported geriatric competency, confidence, 
communication skills, and attitudes toward aging, supplemented by post-intervention semi-structured 
interviews with students and older adults. Secondary outcomes include older adult balance, fall risk, 
fear of falling, and loneliness, along with feasibility metrics (recruitment, retention, adherence, 
satisfaction). Quantitative data will be analyzed using pre-post comparisons, and qualitative data will 
be analyzed using thematic analysis. 

Results 
Enrollment and training are complete, with sessions beginning in late April 2026. We anticipate 
improved student geriatric competency, confidence, communication skills, and attitudes toward aging, 
with qualitative findings reflecting enhanced empathy and comfort. Secondary outcomes may include 
improved balance, reduced fall risk, and decreased fear of falling and loneliness among older adults. 

Conclusion 
This student-led intergenerational VR model serves as both a fall prevention strategy and an 
experiential geriatric education intervention, offering a scalable framework to enhance student 
competency while supporting older adult well-being. Pilot data will inform program continuity and 
future expansion, including potential application in early-stage Alzheimer’s populations. 

 

  



Optimization of a KCC2 Small Molecule Agonist and the Development of an In-Silico Model 
of Intermolecular Dynamics for the Rational Design of Therapeutics Against Opioid Use 
Disorder 
Abstract ID: B046 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Ho, William, MS, MBA; Noorda COM 

Background 
Opioid use disorder (OUD) is characterized by addiction, tolerance, and withdrawal driven by chronic 
opioid exposure. Activation of μ-opioid receptors initiates signaling cascades that result in 
hyperpolarization of the extracellular space, thereby disrupting inhibitory GABA signaling. The 
potassium–chloride cotransporter KCC2 plays a central role in maintaining intra- and extracellular 
chloride concentrations. As a result, pharmacologic activation of KCC2 represents a promising non-
opioid strategy for restoring disrupted electrical gradients seen in OUD. However, progress in KCC2-
directed drug development has been limited by incomplete structural characterization of ligand-
binding regions. Previous work in our lab identified and characterized potential KCC2 binding sites. 
Our current study seeks to perform rational, structure-based optimization of small-molecule agonists 
to enhance predicted binding affinity and therapeutic potential. 

Methods 
A three-dimensional structural model of human KCC2 was generated using cryogenic electron 
microscopy (cryo-EM) data. Computational binding site analysis identified nine candidate ligand 
pockets, and the highest-scoring site was selected for targeted optimization. A library of KCC2 
agonists was compiled from existing literature, and the known agonist VU500458 was used as a lead 
scaffold. Iterative R-group substitution was performed to explore chemical space and generate 
derivative compounds with modified physicochemical properties. Ligand preparation and docking 
were conducted using the Schrödinger Small Molecule Discovery Suite, and intermolecular 
interactions were quantified using a composite docking score (DS) reflecting electrostatic and Van der 
Waals energies. A virtual biological system incorporating KCC2 within a phospholipid bilayer and 
aqueous environment was constructed to model intermolecular dynamics and evaluate binding 
energetics over time. 

Results 
Ten iterative optimization cycles generated 161 derivative ligands from the VU500458 scaffold. The 
parent compound (molecular weight 430.40 g/mol) demonstrated an average DS of −2.756 across 
199 conformations. Optimized derivatives exhibited increased molecular weight (mean 736.34 g/mol) 
and substantially improved DS (mean −6.324), indicating enhanced predicted ligand affinity and 
binding specificity. Docking improvements plateaued after approximately six optimization cycles, 
suggesting structural or steric constraints within the binding pocket that limit further gains. 

Conclusion 
Structure-guided optimization of KCC2 agonists using cryo-EM–derived structural models and 
iterative computational design significantly improved predicted ligand binding affinity compared to the 
parent molecule. These findings demonstrate the feasibility of rationally designing KCC2-targeted 



therapeutics and support further development of non-opioid strategies to restore inhibitory signaling in 
OUD. Although findings are currently limited to in silico analyses, the identified lead candidates 
provide a strong foundation for experimental validation through binding assays, functional 
electrophysiology measurements, and cell viability studies. 

 

  



Epimedin A, a natural plant-based compound derived from Epimedium grandiflorum, 
prevents non- small cell lung cancer growth and spread. 
Abstract ID: B047 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Ahmaed, Haidar ; Noorda COM 

Background 
Lung cancer is the leading cause of cancer deaths. In the US, more than 222,500 new cases are 
diagnosed each year, with a 5-year survival rate of less than 30%. The vast majority of these cases 
are non-small cell lung cancer (NSCLC). NSCLC arises from the epithelial tissue of the lungs and can 
be classified as adenocarcinoma, squamous cell carcinoma, or large cell carcinoma. Slow growth rate 
and small cell size are typical characteristics of NSCLC. The standard of care for this cancer involves 
platinum-based chemotherapy. Although these drugs remain the cornerstone of treatment, they are 
accompanied by high systemic toxicity and therapy resistance. Therefore, alternative treatments must 
be found that are both safe and effective. Recent studies have found that Epimedin A, a naturally 
occurring prenylated flavonoid glycoside, is a potential antioxidant and is used in traditional Chinese 
medicine. However, its role in preventing NSCLC is unknown. Therefore, we examined the effects of 
Epimedin A in preventing the growth and spread of lung cancer using A549 human non-small cell 
lung cancer cells. Our results suggest that Epimedin A prevents epidermal growth factor (EGF) 
induced proliferation of A459 cells in a dose-dependent manner. Further, it prevents EGF-induced 
migration and invasion of A459 cells. Further, experiments are in progress to investigate how this 
natural compound prevents the growth of lung cancer cells in vitro and in vivo. So far, our preliminary 
studies indicate that Epimedin A has the potential to prevent NSCLC growth and spread.  

Methods 
Lung cancer is the leading cause of cancer deaths. In the US, more than 222,500 new cases are 
diagnosed each year, with a 5-year survival rate of less than 30%. The vast majority of these cases 
are non-small cell lung cancer (NSCLC). NSCLC arises from the epithelial tissue of the lungs and can 
be classified as adenocarcinoma, squamous cell carcinoma, or large cell carcinoma. Slow growth rate 
and small cell size are typical characteristics of NSCLC. The standard of care for this cancer involves 
platinum-based chemotherapy. Although these drugs remain the cornerstone of treatment, they are 
accompanied by high systemic toxicity and therapy resistance. Therefore, alternative treatments must 
be found that are both safe and effective. Recent studies have found that Epimedin A, a naturally 
occurring prenylated flavonoid glycoside, is a potential antioxidant and is used in traditional Chinese 
medicine. However, its role in preventing NSCLC is unknown. Therefore, we examined the effects of 
Epimedin A in preventing the growth and spread of lung cancer using A549 human non-small cell 
lung cancer cells. Our results suggest that Epimedin A prevents epidermal growth factor (EGF) 
induced proliferation of A459 cells in a dose-dependent manner. Further, it prevents EGF-induced 
migration and invasion of A459 cells. Further, experiments are in progress to investigate how this 
natural compound prevents the growth of lung cancer cells in vitro and in vivo. So far, our preliminary 
studies indicate that Epimedin A has the potential to prevent NSCLC growth and spread.  

Results  Conclusion 
Nan   nan 



Regenerative Potential of BPC-157: A Narrative Review on Soft Tissue, Ligament, and 
Cartilage Healing 
Abstract ID: B049 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Otten, Jordon; Noorda COM 

Background 
 Body Protection Compound-157 (BPC-157) is a synthetic peptide derived from a gastric protein that 
has recently been gaining traction for its potential role in tissue repair and regeneration. The purpose 
of this review is to critically evaluate the current knowledge on its biological activity, therapeutic 
potential, and safety profile, with a focus on soft tissue, ligament, and cartilage repair. 

Methods 
 A narrative literature review was performed using PubMed, Embase, Web of Science, 
OpenEvidence, and Scopus, including studies published from database inception to the present. 
Included studies consisted of in vitro experiments, animal models, and available human studies 
evaluating the effects of BPC-157 on musculoskeletal and soft tissue healing. Studies were excluded 
if they were non-English, not peer-reviewed, or lacked relevant outcome data.  

Results 
 Across preclinical studies, BPC-157 consistently shows positive effects on ligament repair, including 
improved collagen organization, increased tensile strength, and better overall biomechanical function 
in animal models. Evidence related to cartilage suggests a potential protective effect on chondrocytes 
and some support for chondral repair, although this area is less well studied. In soft tissue models, 
BPC-157 appears to promote angiogenesis, likely through interactions with vascular signaling 
pathways, which may contribute to improved healing. It has also demonstrated anti-inflammatory and 
cytoprotective effects, including reductions in oxidative stress and modulation of inflammatory 
responses. However, human data remain limited, with most studies being small and lacking strong 
experimental control. 

Conclusion 
Overall, BPC-157 demonstrates promising regenerative potential in experimental models of soft 
tissue, ligament, and cartilage injury. These findings suggest it could have a future role as a non-
surgical alternative or as an adjunct to more invasive procedures for ligament or cartilage repair. 
However, the current lack of high-quality human studies makes it difficult to draw definitive 
conclusions regarding its clinical effectiveness and safety. Additional well-designed trials are 
necessary before it can be considered a reliable therapeutic option in human populations. 

 

  



Does Tourniquet Use Increase Opioid Use After Total Knee Arthroplasty? A Scoping Review 
Abstract ID: B050 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Baum, Sawyer; Noorda COM 

Background 
Total knee arthroplasty (TKA) is a commonly performed orthopedic procedure, and postoperative pain 
is a key determinant of early recovery and patient outcomes. Despite advances in multimodal 
analgesia, opioids remain an important component of postoperative pain management, particularly 
after hospital discharge. Pneumatic tourniquets are frequently used during TKA to reduce 
intraoperative blood loss and improve surgical visualization, but their effects on postoperative pain 
and opioid consumption remain controversial. Tourniquet-induced ischemia-reperfusion injury may 
further amplify inflammatory responses contributing to postoperative pain. 

Methods 
This scoping review aimed to map the existing literature examining the relationship between 
tourniquet use during TKA and postoperative outcomes, with emphasis on pain, opioid consumption, 
and inflammatory biomarkers. A systematic search of Embase and PubMed was conducted for 
studies published between 2000 and 2025. Two independent reviewers screened studies involving 
primary TKA. Eligible studies included randomized controlled trials, cohort studies, and observational 
investigations reporting outcomes related to tourniquet use. 

Results 
nan 

Conclusion 
nan 

 

  



Permeability in the Gut-Brain-Axis: From Bench to Osteopathic Manipulation Techniques 
Abstract ID: B052 
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Presenting Author: Ogren, Eden; Noorda COM 

Background 
The gut-brain-axis (GBA) is a complex pathway influenced by diverse processes including metabolic 
byproducts of the gut microbiome, cytokine signaling, hormones, and small synthetic molecules. 
While not well understood, communication within the GBA is thought to involve regulation of 
permeability through the previously mentioned pathways. Permeability is highly regulated between 
body systems like the blood-brain-barrier (BBB), gut, renal, and cardiopulmonary systems. For 
instance, gut permeability tends to be more complexly regulated but permeable to more substances 
compared to the brain. Permeability is dependent on tight junction molecules like Claudin-2 (CLN-2) 
and Claudin-5 (CLN-5). It has been suggested in previous literature that claudin expression is 
influenced by the chemical activity of metabolic byproducts, cytokine signaling, hormones, and small 
synthetic molecules. 

Methods 
Using claudin expression in E. coli, we have determined how cells, due to their adhesive properties 
conferred by claudins, are capable of motility. Exposing cells to compounds increase or decrease 
motility. We have equated motility to permeability. 

Results 
We have discovered small molecules that can alter the motility/permeability of the BBB (CLN-5) and 
gut (CLN-2) independently of each other. Though this could provide adequate avenues of therapy, we 
believe that osteopathic manipulation can provide more targeted therapy with less adverse side 
effects. Consequently, our discovery is the first to allow increase/decrease of the BBB and Gut 
barriers at will, opening the door for experimentation that can indicate how the gut-brain axis is 
regulated. 

Conclusion 
In recent years the GBA has been given increased importance. As permeability is altered producing 
signs, symptoms, and disease, it is not incidental that claudins regulating permeability are intimately 
associated with mechanical sensing and stimulation. Osteopathic manipulation techniques (OMT) we 
believe could be applied include visceral-somatic reflex (VSR), myofascial release (MFR), and 
lymphatic drainage to help mechanically stimulate the gut-brain-axis. Comparing the experimental 
designs of increased/decreased permeability of the GBA and its consequences, then we can begin to 
design clinical manipulations. These techniques could offer noninvasive, localized methods to 
manipulate permeability in the GBA to address digestive and neuropsychiatric conditions like irritable 
bowel syndrome (IBS), anxiety, and depression. 

 

  



Immunomodulatory Effects of Tianeptine In Vivo using Galleria mellonella Larvae Model  
Abstract ID: B053 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Laughter, Ben; Noorda COM 

Background 
Tianeptine, also known as “Gas Station Heroin”, is an atypical tricyclic antidepressant, therapeutically 
prescribed in Europe. It’s also a mu-opioid receptor and weak delta-opioid receptor agonist. The FDA 
has not approved its use for any medical condition due to its high potential for abuse.  Research 
suggests it has an anti-inflammatory effect that might explain its antidepressive properties. The focus 
of this study is to explore the anti-inflammatory effects of tianeptine in vivo by inducing inflammation 
in Galleria mellonella using bacteria. G. mellonella has a similar innate immune system to humans 
and has recently gained popularity as an immune model for research.  

Methods 
To find the survival rate of G. mellonella injected with tianeptine, larvae were injected with 10µL of 
tianeptine dissolved in PBS at five different doses:16.00, 4.00, 1.00, 0.25, and 0.06 µg/mL. Two 
control groups were included: non-injection, and PBS injection. Larvae were selected based on 
activity level, color, and weight. They were observed every 24 hours for changes in color, weight, and 
activity, including death or pupation, for five days. In future experiments, S. epidermidis and E. coli 
will be used to test the immunomodulatory effects of tianeptine in vivo. Each species will be injected 
into the worms at doses of 10^2, 10^3, 10^4, 10^5, and 10^6 CFU to determine the LD50 prior to the 
use of tianeptine.  

Results 
The survival of G. mellonella for each dose of tianeptine was 60% (16 µg/mL), 72% (4 µg/mL), 68% 
(1 µg/mL), 56% (0.25 µg/mL), and 48% (0.06 µg/mL). An increase in larvae death was observed at 
16.00 and 0.06 µg/mL, while the control survived 90%. This demonstrates an inverse, U-shaped 
curve. Results for bacterial infections are pending.  

Conclusion 
The inverse U-shaped survival curve of tianeptine in G. mellonella larvae is like previous results 
generated with peripheral and central macrophage in vitro. This data demonstrates a similar 
immunomodulatory effect of tianeptine beyond in vitro studies to include in vivo G. mellonella as a 
suitable model. Ultimately, this work adds more context to the expanding field of research 
investigating the immunological effects of psychiatric medications.   

 

  



Natural Plant-Based Steroid Compound, 5α-Hydroxy Laxogenin,  Prevents Hyperglycemia-
Induced Endothelial Dysfunction 
Abstract ID: B054 
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Background 
Diabetes mellitus (DM) affects millions worldwide and markedly increases the risk of numerous 
complications, most notably cardiovascular disease. Endothelial dysfunction is a key early event in 
the development of cardiovascular pathology and is significantly exacerbated under hyperglycemic 
conditions. Chronic hyperglycemia promotes the formation of advanced glycation end-products 
(AGEs) and elevates reactive oxygen species (ROS), leading to degradation of structural and 
signaling components essential for endothelial integrity. Although current therapeutic strategies 
primarily focus on mitigating systemic complications of DM, few specifically target endothelial 
dysfunction, highlighting a critical gap in treatment approaches. 5α-Hydroxy Laxogenin, a naturally 
occurring plant-derived sterol, has been suggested to exert protective effects against endothelial 
dysfunction associated with chronic hyperglycemia. However, its role and efficacy in this pathological 
context remain poorly understood. This study aimed to investigate the effects of Laxogenin on high 
glucose–induced endothelial dysfunction and to determine whether it may reduce the risk of 
cardiovascular disease in the diabetic population. 

Methods 
Human umbilical vein endothelial cells (HUVECs) were treated with various concentrations of 
Laxogenin under high-glucose and normal-glucose conditions to evaluate its protective effects 
against cellular apoptosis. Cell viability was assessed using the MTT assay. To investigate whether 
Laxogenin modulates endothelial activation, a monocyte adhesion assay was performed by 
incubating THP-1 monocytes with HUVECs, followed by quantification of adherent cells using MTT 
analysis. Expression profiles of pro-apoptotic proteins were analyzed using a human apoptosis array 
to evaluate the effects of Laxogenin on apoptosis-related signaling. 

Results 
Laxogenin treatment prevented high glucose–induced apoptosis of endothelial cells in a dose-
dependent manner. It also reduced the upregulation of adhesion molecules under high-glucose 
conditions, indicating a protective effect against endothelial activation. Furthermore, pro-apoptotic 
protein expression was downregulated in high-glucose environments following Laxogenin treatment. 

Conclusion 
5α-Hydroxy Laxogenin may serve as a natural, plant-derived therapeutic agent for preventing 
endothelial dysfunction in DM, potentially reducing the associated cardiovascular risk. 

 

  



Bioelectric patterning leads to Cyclopia in Planaria 
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Background 
Cyclopia is a developmental abnormality characterized by the formation of a single eye. In previous 
studies, it has been induced in model organisms through chemical manipulation like through the 
Sonic Hedgehog Pathway, but electrical and mechanical pathway stimulation remain poorly 
understood. To address this gap, this study investigated a pharmacologic approach using 
sulfonylurea, a medication commonly prescribed for type 2 diabetes mellitus, to induce cyclopia in 
planarian species. Sulfonylureas act by binding to sulfonylurea receptor 1 (SUR1), leading to closure 
of ATP-sensitive K+ channels and alterations in cellular excitability. 

Methods 
Planarians were exposed to sulfonylureas under controlled conditions to assess their effects on 
cyclopia induction. Planarians were starved for seven days prior to transverse amputation, where 
their head and tail segments were separated. Following amputation, organisms were divided into a 
treatment group exposed to sulfonylurea and a control group maintained in distilled water. 

Results 
Regeneration was documented at 0, 24, and 72 hours, and at 7 days post-amputation, with critical 
regenerative patterning events occurring within the first 3–6 hours. By day 7, cyclopia phenotypes 
were observed in the treatment group, demonstrating that cyclopia can be chemically induced with 
sulfonylurea. 

Conclusion 
These findings indicate that pharmacologic modulation of ATP-sensitive potassium channels can 
reproducibly alter regenerative outcomes, highlighting a critical role for bioelectric signaling in axial 
patterning and tissue organization. Furthermore, these results lay the foundation for expanding the 
study of bioelectric regulation using pharmacologic agents. Future work will focus on identifying 
additional compounds that target ion channels and membrane potential, as well as exploring potential 
translational applications in disorders characterized by dysregulated cellular signaling. In particular, 
this approach may offer new insights into neuropsychiatric conditions such as depression, where ion 
channel modulation and cellular excitability are increasingly recognized as therapeutic targets. 

 

  



Osteopathic Techniques, Modalities, and Treatments:  Comprehensive Literature Review  
Abstract ID: B056 
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Background 
Osteopathic Manipulative Treatment (OMT) includes a diverse group of diagnostic and therapeutic 
techniques foundational to osteopathic medical practice. Although OMT is widely taught and utilized 
in clinical settings, the quantity and methodological characteristics of published research vary 
substantially across individual modalities.  Compared to the tens of thousands of indexed publications 
annually in PubMed for orthopedic research, between 2018 and 2022, only 158 original research 
OMT-related articles were published. Additionally, of 37,320 grant abstracts only 0.2% were linked to 
osteopathy. A structured, modality-focused evaluation of the contemporary literature is warranted to 
characterize the relative volume, methodological rigor, and research gaps across individual OMT 
techniques.  

Methods 
20 primary manual modalities commonly employed by osteopathic physicians are currently being 
analyzed in peer-reviewed publications.     PRISMA-guided structured review   PubMed, Embase, 
Scopus  3) Number of studies, design, recency (<10 years)    Note: 5 primary groupings were 
employed to enhance methodological clarity in writing and categorization based on biomechanical 
function.  

Results 
Preliminary searches of PubMed revealed the results above in the gross number of articles published 
in the last 10 years on the respective topics. The heat map represents the quantity of research 
conducted recently, but does not address the quality, methodology, or depth of these studies. 
Additional analysis into methods, application, and validity of peer-reviewed studies will be conducted 
to adequately describe the state of current literature into the various OMT modalities.    Continued 
evaluation will analyze the limitations and strengths of the various OMT modalities and techniques, 
assess the current body of literature, and aim to identify research gaps that may exist, as well as 
identify potential causes for these persistent gaps including funding, measurement, and other factors.   
 

Conclusion 
Contemporary OMT literature demonstrates variability in research representation and methodological 
characteristics. Techniques that emphasize biomechanical or musculoskeletal outcomes appear more 
frequently studied within modern database indexing. Observed gaps likely reflect funding structures, 
outcome measurement challenges, and historical research patterns rather than definitive statements 
regarding clinical value.    Future Research Directions Include:   Adequately powered RCTs  
Mechanistic studies  Validated Objective Outcomes Measures  Improved Diagnostic Reliability 
Assessments  

 



Ethanol Acutely Attenuates N-Methyl-D-Aspartate (NMDA) Induced Calcium Signaling 
Hypersensitization in Mouse Ventral Tegmental Area   
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Background 
The Ventral Tegmental Area (VTA) is central to the formation of addiction and reward-seeking 
behaviors. The N-methyl-D-aspartate (NMDA) receptor is a key driver of this process. Enhanced long 
term potentiation of NMDA, beyond the normal response to glutamate, leads to subsequently stronger 
reward seeking and addiction feedback. This appropriation of neuroplastic abilities is mediated 
through enhanced stimulatory calcium influx, upregulating NMDA and associated receptors. These 
changes have been well established in other neurons, but the impact of ethanol (EtOH) on this 
process has not been well characterized in the VTA. The purpose of this study is to examine whether 
EtOH modulates repeated NMDA exposure induced calcium signaling hypersensitization in VTA 
neurons.  

Methods 
The calcium-sensitive fluorophore GcAMP6f was expressed using a viral vector in the VTA of GAD65 
mCherry+ transgenic mice. Following an incubation period, horizontal brain slices containing the VTA 
were collected and recorded at 37° C.  Calcium-dependent fluorescence was recorded in presence of 
100 µM NMDA, and following a rest period, a second pulse of NMDA was administered to the slices, 
and the change in response between the two exposures was recorded.  In separate slices, the 
procedure was replicated with the second pulse occurring following an incubation in 30 µM EtOH. 
Slices were imaged using standard fluorescence microscopy.  

Results 
NMDA elicited a greater response in the second pulse than that of the first, suggesting a priming 
effect. This added effect was not only eliminated, but the overall pulse amplitude was diminished in 
the presence of EtOH. This indicates a suppressive effect of EtOH on the second pulse of NMDA 
dependent signaling.  

Conclusion 
These data suggest that within the VTA, the activity of a sensitized NMDA response is attenuated by 
EtOH. Though this effect has been well documented in other neurons, these results highlight the 
ability of EtOH to modulate NMDA-dependent calcium signaling and plasticity in a key reward related 
region of the brain. Further studies should explore the effects of acute and chronic exposure as well 
as downstream addictive behaviors.  

 

  



The Effects of Corylifol A on Hyperglycemia-Induced Endothelial Dysfunction Relevant to 
Atherosclerosis  
Abstract ID: B058 
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Background 
Chronic uncontrolled diabetes mellitus is characterized as chronic hyperglycemia, and is linked to an 
increased risk of cardiovascular complications including atherosclerosis- a condition characterized by 
chronic inflammation and oxidative stress leading to plaque buildup and narrowing of the arteries. 
However, the molecular mechanisms for diabetic-induced endothelial cell dysfunction have not been 
fully understood.  

Methods 
Human umbilical vein endothelial cells (HUVECs) obtained from ATCC were cultured and maintained 
in DMEM media. To optimize CA treatment, HUVECs were exposed to various concentrations of CA 
(0–20 µM) in media containing either normal glucose (5 mM) or high-glucose (25 mM) concentrations. 
Cell viability was determined using an MTT assay. Monocyte (Thp1) adhesion to HUVECs was 
evaluated using a specific monocyte adhesion assay. Additionally, reactive oxygen species (ROS) 
production was measured using an assay kit.  

Results 
Our findings suggest CA prevents hyperglycemia-induced endothelial cell death. Additionally, CA 
reduced the generation of ROS production, and hyperglycemia-induced monocyte adhesion. Further 
studies are underway to elucidate the mechanism by which CA modulates endothelial cell dysfunction 
induced by hyperglycemia.   

Conclusion 
At this time, our results suggest that CA prevents hyperglycemia-induced endothelial cell dysfunction 
through anti-oxidative and anti-inflammatory properties.   

 

  



Drinking and Smoking: Alcohol and Nicotine’s Immunologic Effects on Central and Peripheral 
Tissues in vitro 
Abstract ID: B059 
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Background 
This study examines how alcohol and nicotine affect cells individually and together, focusing on dose-
dependent toxicity in brain and peripheral tissues. The hypothesis is that combined exposure will 
cause greater cell damage than either substance alone, likely by increasing oxidative stress (ROS). 
Since these substances are often used together, understanding their combined effects can better 
explain real-world health risks and support improved prevention strategies.  

Methods 
Cytotoxicity was measured using LDH release in RAW264.7 macrophages and SIM-A9 microglial 
cells. Alcohol (0.05–0.25% v/v) and nicotine (0.1–8 µg/mL) were tested individually at varying doses. 
For combined treatments, dose ratios (ranging from 1:10 to 10:1) were based on equivalent cytotoxic 
effects and applied for 2 hours. Cell damage was then assessed by measuring formazan levels. 

Results 
Nicotine showed a biphasic (inverse U-shaped) dose-response, with lower toxicity at very low and 
high doses, and was less potent in brain-derived macrophages than gut-derived ones. Alcohol 
showed a linear dose-response and was more toxic in brain macrophages. Combined exposure 
revealed varying effects, with the 10:1 alcohol-to-nicotine ratio causing the greatest cytotoxicity. 
Future studies will further validate results using LDH assays and compare effects across cell types. 

Conclusion 
Alcohol and nicotine misuse can cause dependence and tolerance, making it important to understand 
their individual and combined effects. Studying different ratios helps clarify their impact on the 
immune system in polydrug use. Future work will examine inflammatory responses, explore potential 
treatments, and further assess cytotoxic effects in cell models and in vivo. This research may help 
guide targeted interventions to reduce damage from co-abuse. 

 

  



Novel bacteriostatic, attacking the cytoskeleton of E. coli 
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Background 
Bacteriostatic agents are substances that stop bacteria from reproducing and growing, rather than 
killing them outright, unlike bactericidal agents. They work by inhibiting protein synthesis or metabolic 
pathways, requiring a functional host immune system to eliminate the bacteria. Examples include 
tetracyclines, sulfonamides, and macrolides. In this present work we examine the need for 
cytoskeleton formation and its interruption as a novel mechanism to prevent E. coli from growing or 
becoming viable. Based on current biological understanding, the cytoskeleton in both unicellular and 
multicellular organisms is defined as a dynamic network of protein filaments that provides structural 
support and facilitates movement. All recognized, core components of the cytoskeleton—
microtubules, actin filaments (microfilaments), and intermediate filaments—are polymers assembled 
from monomeric protein subunits. 

Methods 
We examined monomers of cytoskeletons that are close or far in evolution. E. coli's monomer for 
cytoskeleton formation is a protein called MreB. A magnetotactic bacteria has a monomer named 
MamK. Our final subject was the protein Actin. By examining their amino acid sequence and protein 
structures, we noticed similarities and differences. All three have an almost identical structure 
(superimposable) while their amino acids sequences vary. From these observations we design a 100 
amino acid-long mini protein that can interfere with the polymerization of the cytoskeleton of E. coli. 

Results 
We examined the overexpression of each of these proteins in E. coli. Overexpression of Actin had no 
effect on growth. MamK reduced growth to approximately 50%, while MreB overexpression reduced 
growth to approximately 20%, without recovery overtime. Amino acid sequences were compared 
between the three proteins, and a small sequence was extracted, expressed in E. coli and purified to 
test cell viability after incubation. This mini protein was also endowed with a cell-penetrating peptide 
to ensure it will penetrate inside cells. We have observed a reduction of over 60% in viability of cells 
in liquid culture. We are currently also studying its effects on biofilm. 

Conclusion 
Better bacteriostatic agents are crucial for modern medicine because they provide a highly effective, 
often safer alternative to bactericidal (killing) treatments, particularly in managing multi-drug resistant 
(MDR) infections and preserving the host's microbiome. Unlike bactericidal drugs that kill bacteria and 
can trigger resistance mechanisms, improved bacteriostatic agents inhibit bacterial growth, reducing 
the evolutionary pressure on bacteria to develop resistance. Although the use of our protein as a 
bacteriostat might be hard to implement in the clinical setting, it offers evidence that targeting 
cytoskeleton formation could be a new and successful target. 

 



The Immunomodulatory Effects of Salvinorin A in RAW 264.7 Macrophages and Microglial 
Cells 
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Background 
Salvinorin A is a naturally occurring k-opioid receptor (KOR) agonist derived from Salvia Divinorum 
and has gained increasing interest for its analgesic and potential anti-inflammatory properties. Unlike 
µ-opioid receptor agonists, KOR agonists provide pain relief with a reduced risk of dependence. Early 
evidence suggests that Salvinorin A may modulate immune signaling pathways in macrophages and 
microglia, which play fundamental roles in inflammation and neuroinflammatory disorders. However, 
its immunomodulatory and dose-dependent effect in RAW 264.7 macrophages and microglial cells 
have not been well defined. This study aims to determine the immunomodulatory and anti-
inflammatory effects of Salvinorin A in RAW 264.7 macrophages and microglial cells by 1) testing the 
cytotoxic profile and 2) measuring inflammatory properties.  

Methods 
Raw 267.4 macrophages and microglial cells were cultured and treated with increasing 
concentrations of Salvinorin A (4-64 µg/kg) for 2 hours. Cytotoxicity was quantified using a lactate 
dehydrogenase (LDH) release assay to generate dose-response curves for each cell line. Percent 
cytotoxicity was calculated relative to untreated controls and maximum LDH release standard. The 
half-maximal cytotoxic dose (CD₅₀) was determined for both cell types and used to select sub-
cytotoxic doses for further analysis of inflammatory responses via ELISA.  

Results 
Salvinorin A produced a dose-dependent increase in cytotoxicity in both macrophages and microglial 
cells. At 16µg/kg macrophages demonstrated near 50% cytotoxicity, while microglial cells reach 
around 40%, indicating slightly higher sensitivity in macrophages. These findings formed a reliable 
dosing range for future experiments. The next phase involves ELISA-based inflammatory marker 
assays at three sub-cytotoxic doses to evaluate Salvinorin A’s inflammatory effects.  

Conclusion 
Preliminary data revealed that Salvinorin A displays variable cytotoxicity across macrophage and 
microglial cell types, demonstrating biologically relevant concentrations for ongoing experiments. 
Future ELISA inflammatory marker assays will clarify whether Salvinorin A exerts anti-inflammatory 
actions consistent with its proposed k-opioid receptor-mediated immunomodulatory effects, 
contributing to its potential as a therapeutic compound. 

 

  



Exposure to ‘Forever Chemicals” in Reusable Period Products and Potential Links to Vulvar 
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Background 
Per- and polyfluoroalkyl substances (PFAS), also known as “forever chemicals”, have been 
increasingly detected in the environment and consumer textiles due to their extreme environmental 
persistence and biological half-life. One surprising finding is the discovery of PFAS in menstrual 
products. In 2025, University of Notre Dame conducted a study testing 59 different types of menstrual 
products and found that period underwear and reusable pads had the highest rate of PFAS used1. 
PFAS can result in immune system dysfunction, thus increasing cancer risk and has been found to 
cause several types of cancers like kidney and testicular. Given the unique permeability of the vulvar 
mucosa, women who use reusable menstrual products are chronically exposing themselves to these 
chemicals, potentially increasing their risk to develop cancers like vulvar squamous cell carcinoma 
(VSCC).  

Methods 
A comprehensive review of peer-reviewed literature and human studies published between 2000-
2025 was conducted via the PubMed database. Key words include: “PFAS”, "menstrual products”, 
“vulvar squamous cell carcinoma”, and “transdermal absorption”. Inclusion criteria focused on 
English-language primary research and systemic reviews with Exclusion of non-English publications, 
duplicate studies, and articles lacking relevance to PFAS and vulvar squamous cell carcinoma. 

Results 
Review of the selected literature supports that PFAS may contribute to carcinogenesis through 
mechanisms including oxidative stress, endocrine disruption, immune dysregulation, and epigenetic 
modification. The detection of PFAS in reusable menstrual products raises concern for chronic 
exposure, particularly given prolonged mucosal contact and the increased permeability of the vulvar 
epithelium. These mechanisms, along with evidence of PFAS-induced immune suppression and 
chronic inflammation, parallel known pathogenic pathways of HPV-independent VSCC, suggesting a 
potential link. Despite these findings, significant limitations exist, including incomplete exposure 
assessment, confounding environmental factors, and a lack of vulvar-specific studies. Overall, current 
evidence highlights a critical gap in understanding the role of PFAS in vulvar carcinogenesis.  

Conclusion 
PFAS exposure represents a plausible yet underrecognized risk factor in vulvar carcinogenesis, 
particularly given its presence in menstrual products and its biologically supported effects on oxidative 
stress, immune function, and hormonal regulation. While current evidence suggests a potential link to 
VSCC, direct associations remain unproven. These findings highlight the need for increased clinical 
awareness, patient education on menstrual product safety, and further research to clarify the role of 
PFAS in vulvar cancer development. 

 



Osteopathic Visceral Manipulation in the Management of Acne Vulgaris Associated with Gut 
Dysbiosis: A Comprehensive Literature Review 
Abstract ID: B063 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Ngo, Sarah; Noorda COM 

Background 
Acne vulgaris is a chronic, multifactorial inflammatory disorder of the pilosebaceous unit involving 
follicular hyperkeratinization and Cutibacterium acnes proliferation. Emerging research emphasizes 
the “gut-skin axis”, a bidirectional signaling network where intestinal dysbiosis and increased 
epithelial permeability (“leaky gut”) trigger local inflammation and affecting systems. This suggests 
that localized cutaneous treatments may not be sufficient for treating acne vulgaris due to underlying 
gastrointestinal dysfunction. There is a compelling rationale to explore osteopathic visceral 
manipulation (OVM) as a mechanical and physiological intervention to restore systemic homeostasis 
which could treat acne vulgaris. The objective of this narrative review is to evaluate current evidence 
regarding the gut-skin axis and to investigate the therapeutic potential of OVM in modulating visceral 
motility and autonomic tone to improve clinical acne outcomes.  

Methods 
 A total of 245 articles were initially identified through comprehensive searches using PubMed, 
Embase, and Journal of the American Osteopathic Association databases between 2000 and 2026. 
Search strategies utilized terms including “acne vulgaris”, “gut-skin axis”, and “osteopathic visceral 
manipulation”. Articles that were non-English literature or lacked relevance to the gut-skin axis and 
osteopathic visceral manipulation were excluded. The review primarily focused on original research 
articles, clinical trials, and systemic reviews. After thorough selection, 39 articles were selected for the 
review to investigate the mechanical and autonomic modulation of systemic inflammation in acne 
pathogenesis. 

Results 
Review of the selected literature supports that gut dysbiosis and impaired intestinal barrier function 
may contribute to acne pathogenesis through the “gut-skin axis”, primarily via pathways that affect 
circulation of pro-inflammatory cytokines. The integration of OVM may modulate these pathways by 
addressing fascial restrictions and autonomic dysregulation of the collateral ganglia, enhancing 
mesenteric circulation and lymphatic clearance of visceral toxins. These mechanisms, along with 
OVM’s ability to influence the HPA axis and mTOR signaling, parallel known pathogenic drivers of 
follicular inflammation and sebaceous gland hypersensitivity, providing a biological rationale for its 
use as an adjunctive therapy.  

Conclusion 
Overall, current evidence highlights a promising but under-researched intersection between manual 
visceral medicine and systemic inflammatory skin disease. Although direct empirical evidence 
remains in the nascent stages, OVM represents a biologically plausible adjunctive therapy for acne 
vulgaris, particularly in patients with concomitant gastrointestinal dysfunction. By addressing the 
mechanical and autonomic pathways of the gut-skin axis, OVM offers an alternate, non-pharmological 



approach to reducing systemic inflammatory load found in acne vulgaris. Future randomized 
controlled trials are necessitated to quantify the efficacy of visceral manual medicine in 
dermatological outcomes.  

 

  



Unraveling Physiologic Mechanisms in Passive and Active Mechanoreceptor Stimulation  
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Background 
Treatment modalities aimed at improving physiological and psychological well-being often focus on 
mechanoreceptor stimulation or modulation. To better understand their impact, it is necessary to 
explore how these interventions influence the body’s main physiological systems. This literature 
review examines the acute effects and underlying biological mechanisms of two intervention 
categories—active stimulation and passive mechanical stimulation. Active stimulation was defined as 
the subject actively contracting, shortening, or engaging muscles as part of the therapeutic activity in 
question. These typically include high intensity cardiovascular and muscular stimulation including 
running and resistance training. Passive mechanical stimulation involves passive involvement of the 
subject without direct muscular contractions, typically involving a clinician or mechanical movement 
not directly controlled by the subject. These modalities include osteopathic manipulative treatment 
(OMT), chiropractic manipulative therapy (CMT), heterodyned whole-body vibration (HWBV), and 
massage therapy. Specifically, this review investigates how these interventions impact five key body 
systems: orthopedic, cardiovascular, endocrine, neurological, and psychological.    

Methods 
This review synthesizes current research on active and passive mechanoreceptor activation and their 
effects on major body systems. Articles were collected from PubMed, focusing on randomized 
controlled trials, meta-analyses, and systematic reviews that evaluated the effects of these 
interventions on the five key physiological systems. Articles were ascertained after generating hedges 
of keywords to use in PubMed search engine. Keywords included several clinical and technical terms 
to capture the multiple ways concepts could be discussed in articles. These results were then 
compared to identify possible overlapping mechanisms and to identify if one form of intervention has 
a greater impact in a specific system over the other. Gaps in current research were noted to identify 
areas where more evidence/research is needed.   

Results 
nan 

Conclusion 
Early findings suggest that the two intervention categories influence well-being with overlapping 
mechanisms across neurological, psychological, endocrine, cardiovascular, and orthopedic domains. 
For instance, passive mechanoreceptor stimulation by HWBV and OMM showed promise in reducing 
anxiety through mechanoreceptor activation and oxytocin release. Active mechanoreceptor 
stimulation by running or cardiovascular and high impact exercises consistently demonstrated 
enhanced endorphin release and receptor expression, contributing to the "runner’s high", while 
contributing to heart health. Understanding the mechanistic effects of treatment modalities will provide 
a foundation for future research to develop more targeted treatment options for patients.    

 



Density Driven Persistence in Biofilms 
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Background 
Density Driven Persistence in Biofilms Biofilms are complex structured microbial communities whose 
extracellular matrix directly enhances their tolerance to environmental stress. Within these 
microenvironments, persister cells arise as a distinct subpopulation capable of surviving otherwise 
lethal treatments with minimal nutrition. This study investigates how biofilm density, nutrient 
quantities, and matrix composition contribute to persister cell formation.  Biofilm density and 
persister cells will be quantified using staining techniques coupled with light spectrophotometry, FTIR 
spectroscopy, identification assays, and composition analyses. This study aims to determine the 
relationship between biofilms and persister cells in order to advance biofilm eradication strategies. 

Methods 
Not determined yet 

Results 
nan 

Conclusion 
nan 

 

  



Comparative Analysis of DNA Damage Induced by Oxidative Stress in Mouse Neuroblastoma 
Cells 
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Background 
Oxidative stress is a major contributor to neuronal damage and plays a central role in 
neurodegenerative diseases such as Alzheimer’s, Parkinson’s, and glaucoma. When reactive oxygen 
species (ROS) exceed cellular antioxidant defenses, they damage DNA, proteins, and lipids, 
impairing neuronal function. Hydrogen peroxide (H2O2) is a key endogenous source of ROS, 
produced in the mitochondria during aerobic respiration. When unregulated, it contributes to 
conditions such as stroke and neurodegeneration. H2O2 is also widely used in vitro to model 
oxidative stress because it readily permeates cell membranes and generates intracellular ROS. 

Methods 
Mouse neuroblastoma Neuro-2a (N2A) cells were cultured under standard conditions until reaching 
appropriate confluency. To assess the neurotoxic effects of 3% H2O2, cells were separated into two 
groups: control media and media containing H2O2. All cells were incubated with 20 µL DCFH in 
DMSO per 2 mL of media, a ROS-sensitive reagent, for 1 hour at 37 C. After incubation, cells were 
transferred to a 24-well plate to assess DNA damage. Cells were imaged using an Olympus IX51 
inverted microscope, and images were converted to grayscale in ImageJ. In 16-bit format, pixels 
ranged from 0 (black) to 65,535 (white), with higher values indicating greater damage. The grayscale 
intensity function was used to calculate mean gray value. Data were analyzed in R using a Shapiro–
Wilk test, Levene’s test, and an independent t-test. 

Results 
The following summarizes the findings on the effects of H2O2 on N2A cells. After a 1-hour incubation 
with and without H2O2, the average pixel-intensity difference between the untreated and H2O2-
treated groups was 10.46. A t-test revealed a highly significant effect, with a p-value of 1.997 × 10^-6 
and a 95% confidence interval of [6.19, 14.72] 

Conclusion 
In our study, H2O2 significantly increased DNA damage in N2A cells, indicating a clear stress 
induced effect. This confirms that H2O2 causes oxidative damage and alters cell behavior compared 
to untreated controls. Because only three wells contained viable cells, additional studies with larger 
sample sizes are needed to validate these results. Overall, this research quantifies the damage H2O2 
inflicts on neural cells and has important implications for understanding mechanisms underlying 
neurodegenerative diseases such as Parkinson’s, Alzheimer’s, and glaucoma. 

 

  



Concentration-Dependent Emergent Cooperativity in Myoglobin Pseudoperoxidase Activity 
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Background 
Myoglobin is a monomeric heme protein traditionally understood to exhibit non-cooperative behavior. 
However, under oxidative conditions, myoglobin demonstrates pseudo-peroxidase activity that 
deviates from classical Michaelis–Menten kinetics. Prior work has shown substrate inhibition and non-
classical kinetic behavior, suggesting more complex mechanistic interactions. This study investigates 
whether myoglobin exhibits emergent cooperative-like behavior under varying protein and substrate 
concentrations and explores potential mechanisms underlying this phenomenon. 

Methods 
Myoglobin pseudo-peroxidase activity was measured using a spectrophotometric kinetic assay 
monitoring ABTS oxidation at 730 nm. Reaction rates were calculated as the change in absorbance 
over time. Experiments varied both myoglobin concentration and hydrogen peroxide concentration to 
evaluate their effects on enzymatic activity. Additional fluorescence and quenching experiments were 
conducted to probe interaction-dependent behavior and potential structural or environmental changes 

Results 
Myoglobin exhibited concentration-dependent nonlinear kinetics, including sigmoidal activity profiles 
at higher protein concentrations, indicative of cooperative-like behavior. This effect was not observed 
in hemoglobin, which showed approximately linear scaling. Activity also depended on substrate 
concentration, with minimal activity at low hydrogen peroxide levels and a sharp increase beyond a 
critical threshold. Fluorescence data revealed nonlinear, interaction-dependent responses, and 
quenching experiments indicated differences in fluorophore accessibility between myoglobin and 
hemoglobin. 

Conclusion 
Myoglobin demonstrates emergent cooperative-like behavior under oxidative conditions despite its 
monomeric structure. Both protein concentration and substrate availability contribute to this nonlinear 
kinetic behavior. These findings challenge the traditional view of myoglobin as strictly non-cooperative 
and suggest the possibility of transient intermolecular interactions or structural effects contributing to 
this phenomenon. 

 

  



Oculocervical Surface EMG Study 
Abstract ID: B068 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Lin, Abby ; Noorda COM 

Background 
In osteopathic manipulative treatment (OMT), the “occulocephalogyric reflex” or “occulocervical 
reflex” utilizes eye movements to guide treatment of cervical dysfunction and model cervical muscle 
activity. Proposed mechanisms indicate that the cervical musculature responds to exaggerated eye 
movements to maintain vision centered in ocular field. This is often utilized as an adjunct to 
hypertonic cervical musculature in acute or traumatic settings to induce mild muscle activation. These 
techniques are often implemented in the OMT modality of “Muscle Energy” to engage muscle groups 
associated with flexion, extension, rotation, and sidebending. Current teachings suggest that gaze 
directed: Up = Extension, Down = Flexion, Left = Left Rotation, Right = Right Rotation, Right Upward 
Diagonal = right sidebending, and Left Upward Diagonal = left sidebending. This study aims to 
identify local muscle activation through surface electromyography (sEMG) and quantify levels of 
visual directionality required to induce muscle activation. Additionally, it is hypothesized that upward 
diagonal gaze produces complex, vector-based activation patterns, potentially resulting in 
contralateral activation, rather than single-plane outputs.  

Methods 
This prospective study will utilize healthy adults aged 18-60 with no history of cervical 
contraindications. sEMG will be used to measure muscle activation during gaze conditions of the 
following muscles: sternocleidomastoid (SCM), splenius capitis, and upper trapezius. Participants will 
be seated with their heads stabilized and instructed to fix their gaze on visual targets at standardized 
and progressive angles in the traditional planes of motion used in OMT occulocervical reflex 
treatments. The data will be collected on a laptop with sEMG recording software. Results will include 
EMG amplitude, left versus right asymmetry, and relative activation patterns across gaze conditions. 

Results 
nan 

Conclusion 
nan 

 

  



Epimedin A, a natural plant-based compound derived from Epimedium grandiflorum, 
prevents non-small cell lung cancer growth and spread 
Abstract ID: B069 
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Presenting Author: Ahmaed, Haidar ; Noorda COM 

Background 
Lung cancer is the leading cause of cancer-related death, and most cases are non-small cell lung 
cancer (NSCLC). While platinum-based chemotherapy remains standard treatment, it often causes 
high systemic toxicity and therapy resistance, creating a need for safer, effective alternatives. 
Epimedin A is a plant-derived compound (a prenylated flavonoid glycoside) used in traditional 
Chinese medicine and reported to have antioxidant potential. Still, its role in preventing NSCLC had 
not been established. The purpose of this project was to test the hypothesis that Epimedin A can 
inhibit NSCLC growth and spread, using a human NSCLC cell model. 

Methods 
  To evaluate Epimedin A’s anti-cancer effects, the project used A549 human NSCLC cells and 
examined whether Epimedin A could block epidermal growth factor (EGF)-induced cancer behaviors. 
Cells were exposed to Epimedin A across multiple doses and assessed for:  * Cell proliferation in 
response to EGF (to test dose-dependent growth inhibition) * Cell migration after EGF stimulation * 
Cell invasion after EGF stimulation  Additional mechanistic experiments are ongoing to determine 
how Epimedin A produces these effects in vitro, and planned/ongoing in vivo studies are underway. 

Results 
nan 

Conclusion 
nan 

 

  



Epimedin A Prevents Glioblastoma Growth and Invasion 
Abstract ID: B070 
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Presenting Author: Zecena, Erick ; Noorda COM 

Background 
Glioblastomas (U87) are an aggressive brain tumor that arises from glial cells and invades 
surrounding parts of the brain. The prognosis for glioblastoma is poor, with a median survival rate of 
15 months with treatment. Treatments are aggressive with severe side effects. Molecular therapeutics 
are required to control U87 cell growth with a better safety profile. Several plant-derived compounds 
were tested for chemo preventive effects against glioblastoma. However, the role of Epimedin A, 
isolated from the genus of low-growing plants known as Epimedium (Horny Goat Weed), in 
preventing cancer growth is not clear. We examined the chemo preventive effects of Epimedin A in 
U87 cells. We specifically investigated the effects it has on cell proliferation, apoptosis, oxidative 
signaling, and migration. 

Methods 
U87 cells obtained from ATCC were treated with an increasing concentration of Epimedin A (0-100 
uM) ± EGF. Cell viability was examined using the MTT assay, while invasion and migration were 
assessed by scratch and transwell migration assays, respectively. Expression of various apoptotic 
proteins was measured by an antibody array. Reactive oxygen species levels were measured using 
fluorescence-based assay. Statistical comparisons were performed using one sided t test for a 
prespecified directional hypothesis and reported using mean ± standard deviation. 

Results 
Our results suggest that Epimedin A prevents the growth of U87 cells in a dose-dependent manner, 
with 60µM producing the greatest reduction in cell proliferation under EGF stimulation. Furthermore, 
Epimedin-A also prevented the invasion and migration of U87 cancer cells. Additionally, Epimedin A 
increased caspase-3 expression, as measured by PARP cleavage under EGF stimulation, and 
reduced the formation of reactive oxygen species. Epimedin A also regulates the expression of 
various pro- and anti-apoptotic proteins such as Bcl-x, HIF-1alpha, Bad, Bax, cleaved Caspase-3, 
Cytochrome C, SMAC/Diablo. 

Conclusion 
Epimedin A has displayed inhibitory effects on U87 cells' viability. Specifically, studies showed 
inhibitory effects on proliferation, migration, and ROS. Further, Epimedin A regulates the expression 
of various pro- and anti-apoptotic factors and inflammatory markers in cancer cells. We next planned 
to examine its in vivo efficacy using nude mice xenografts. Thus, our results indicate that Epimedin A 
inhibits the growth of U87 cells and may act as a chemo preventive agent. 

 

  



Protective Effects of 7-Hydroxyflavone Against High-Glucose–Induced Endothelial 
Dysfunction Targeting Oxidative Stress and Inflammatory Pathways 
Abstract ID: B071 
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Background 
Diabetes-associated endothelial dysfunction drives atherosclerotic cardiovascular disease, the 
leading cause of mortality in diabetic patients. Chronic hyperglycemia induces oxidative stress and 
inflammatory signaling that impairs endothelial function and accelerates atherogenesis. Nevertheless, 
the mechanisms underlying diabetes-induced endothelial dysfunction remain unclear, and there is no 
effective therapy to specifically prevent endothelial dysfunction in diabetic patients. In this study, we 
examined the potential role of 7-Hydroxyflavanone (7-HF), a natural antioxidant, in preventing the 
hyperglycemia-induced endothelial dysfunction. 

Methods 
Human umbilical vein endothelial cells (HUVECs) were cultured in normal glucose (5.5 mM) or high 
glucose (25 mM) with or without 7-HF (0-10 μM). Cell viability was quantified by MTT assay. Reactive 
oxygen species (ROS) and nitric oxide (NO) levels were measured fluorometrically. Monocyte-
endothelial adhesion was assessed using THP-1 cells. NF-κB activation, adhesion molecule 
expression (ICAM-1, VCAM-1), and caspase-3 activity were measured by ELISA. An antibody array 
was used to measure various apoptotic and inflammatory markers. 

Results 
High glucose significantly reduced HUVEC viability and increased ROS production. 7-HF preserved 
viability and attenuated ROS generation under hyperglycemic conditions. 7-HF normalized NO 
dysregulation and substantially inhibited monocyte-endothelial adhesion. Mechanistically, 7-HF 
suppressed high-glucose–induced NF-κB activation and downstream adhesion molecule expression, 
key mediators of endothelial inflammation and early atherogenesis. 

Conclusion 
7-Hydroxyflavone exerts protective effects against hyperglycemia-induced endothelial dysfunction 
through dual antioxidant and anti-inflammatory mechanisms. By attenuating oxidative stress, 
suppressing NF-κB–mediated inflammatory signaling, and preserving endothelial integrity, 7-HF 
represents a promising therapeutic candidate for preventing diabetic vascular complications. These 
findings support further investigation of flavonoid-based cardioprotective interventions in diabetes. 

 

  



The Role of IL-18 and Its Receptors In The Development and Chronicity of Polycystic Ovarian 
Syndrome (PCOS) 
Abstract ID: B072 
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Background 
Chronic inflammation contributes to the development and progression of metabolic, reproductive, and 
oncologic diseases, including type 2 diabetes, inflammatory bowel disease, and polycystic ovarian 
syndrome (PCOS). These conditions are often associated with persistent low-grade inflammation and 
increased cancer risk. Interleukin-18 (IL-18), a pro-inflammatory cytokine involved in immune 
signaling, metabolic regulation, and tissue homeostasis, is elevated in both PCOS and various 
malignancies. While physiologic inflammatory signaling is essential for ovulation, menstruation, and 
implantation, dysregulation of these pathways may impair reproductive function and contribute to 
long-term disease risk. Understanding IL-18’s role may clarify mechanisms linked to chronic 
inflammation, PCOS, and cancer, with potential implications for surgical and oncologic care. 

Methods 
A narrative review was conducted using PubMed and Embase to evaluate chronic inflammation and 
cytokine regulation, with a focus on IL-18 in metabolic dysfunction and cancer risk. Additionally, IL-18, 
IL-18 receptor, IL-18 receptor accessory protein (RAP), and soluble IL-18 binding protein (IL-18BP) 
were engineered into soluble receptor forms using molecular biology techniques and validated via 
western blot. 

Results 
We analyzed four components of IL-18 signaling: IL-18, IL-18 receptor 1, IL-18RAP, and soluble IL-
18BP. Using protein and RNA expression data from publicly available databases, including the 
Human Protein Atlas (https://www.proteinatlas.org/), we examined tissue-specific expression 
patterns. Evidence suggests obesity-driven adipose expansion contributes to PCOS through chronic 
inflammation and metabolic dysregulation. IL-18 levels are elevated in PCOS, particularly in obesity, 
and correlate with insulin resistance and hyperandrogenism. Dysregulated cytokine signaling may 
also disrupt ovarian and endometrial function, impairing fertility. Additionally, IL-18 has been 
implicated in tumorigenesis via immune modulation, angiogenesis, and tumor microenvironment 
signaling, suggesting a shared pathway linking metabolic disease, reproductive dysfunction, and 
cancer. 

Conclusion 
Through our literature synthesis, we found that IL-18 appears to lie at the intersection of immune 
activation, metabolic regulation, and reproductive endocrine control, influencing GnRH neuronal 
activity and ovarian steroidogenesis. Its effects on FSH and LH are largely indirect and context 
dependent. These findings support IL-18 as a potentially underrecognized therapeutic target in PCOS 
and related inflammatory conditions, including tumor formation. To continue investigating the role of 
IL-18, our future work will focus on performing laboratory experiments to modulate IL-18 in chronic 
inflammatory conditions such as PCOS and potentially utilize IL-18 as a therapeutic agent. 



RNA & IHC Analysis of Arciform Fibers of the Lateral Fibulotalocalcaneal Ligament Complex 
Abstract ID: B073 

Date Presented: Friday, May 8, 2026 

Presenting Author: Brown, Hannah; Noorda COM 

Background 
The stability and function of the ankle joint rely on the integrity of its ligamentous structures, 
particularly the lateral fibulotalocalcaneal ligament (LFTCL) complex, which includes the anterior 
talofibular ligament (ATFL), calcaneofibular ligament (CFL), and the arciform fibers that connect them. 
Traditionally, the ATFL and CFL have been viewed as separate stabilizing entities, however, their 
interconnected nature suggests they function synergistically to enhance lateral ankle stability. The 
arciform fibers, in particular, play a crucial role by limiting movement in the inferior fascicle of the 
ATFL during plantarflexion. This study aims to further characterize the physical relationship between 
the arciform fibers, ATFL, and CFL using cadaveric specimens, with a focus on RNA and 
immunohistochemistry (IHC) analysis. 

Methods 
Dissection and Tissue Harvest The LFTCL complex was previously dissected from all of the available 
cadavers at Noorda College of Osteopathic Medicine. Only those cadavers with the LFTCL complex 
entirely intact, tissue histology will be performed ensuring all components of the LFTCL complex are 
preserved.  Planned Molecular Analysis RNA extraction and purification of the tissues from the 
LFTCL complex will be the first step to identify and quantify protein expression in the ATFL, CFL, and 
arciform fibers.  RNA Extraction Protocol: Invitrogen Qubit RNA IQ Assay Kits, PureLink™ RNA Mini 
Kit 

Results 
PureLink RNA kit did not produce useable results so we will not be moving forward using this kit. 
Qubit RNA IQ Assay kit led to high yield results. Next steps are to preform Assay on ATFL fibers to 
send out for IHC staining.  

Conclusion 
Thus far, the arciform fibers have been successfully dissected and measured, allowing for 
observations of their relationship with the ATFL and CFL during ankle movement. Current findings 
suggest arciform fibers play an isometric role in lateral ankle stability. RNA extraction and PCR 
amplification of the arciform fibers are currently in progress. Once molecular data on fiber 
composition are obtained, targeted IHC staining will be performed to further characterize their 
structural and molecular properties.  Future Directions Ultrasound imaging is being explored to 
assess the dynamic motion of arciform fibers in vivo, which may enhance biomechanical modeling of 
lateral ankle stability and mechanisms of injury. Concurrently, RNA extraction protocols are being 
optimized through comparative evaluation of silica-based and magnetic bead-based methods to 
support future molecular analyses. Continued investigation into the structural integrity and function of 
arciform fibers will improve understanding of lateral ankle injury, inform rehabilitation strategies, and 
guide potential surgical interventions such as tissue grafting or ligament repair. 

 



Investigating the Acute Metabolic Effects of Ultrasound-Induced Lipolysis: A Mechanistic 
Pilot Study  
Abstract ID: B074 
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Background 
Ultrasound therapy has become a common method to induce localized fat reduction and body 
contouring as an FDA-cleared, non-invasive approach. This study investigates the mechanism of 
action (MOA) of high frequency (200 kHz – 3 MHz) ultrasound-induced lipolysis when combined with 
radiofrequency. The metabolic pathways for lipid mobilization, oxidation, and redistribution of the free 
fatty acids (FFAs) following ultrasound therapy are not well understood. This study aims to quantify 
acute and short-term physiologic and metabolic effects of ultrasound-induced lipolysis. 

Methods 
This prospective, single-arm, longitudinal mechanistic pilot study will enroll adults (18–65 years) with 
BMI 25.0–39.9 kg/m². Participants will undergo three standardized abdominal ultrasound-lipolysis 
sessions (Days 1, 4, and 7) targeting four abdominal quadrants. Two baseline assessments will be 
obtained prior to treatment, and follow-up testing will occur on Day 14. Metabolic outcomes include 
resting metabolic rate (RMR) and respiratory exchange ratio (RER) measured via indirect calorimetry, 
capillary β-hydroxybutyrate (ketones), fasting lipid panels (total cholesterol, LDL-C, HDL-C, 
triglycerides), urine chemical values (acetoacetate, ketones), body mass index (BMI), and regional 
circumferential anthropometric measurements. Post-treatment assessments will be collected at 2 
hours following each treatment session to evaluate temporal changes in substrate utilization and lipid 
mobilization. 

Results 
Data collection is ongoing. Primary outcomes will include within-subject changes in RER and resting 
metabolic rate following ultrasound treatment, alongside trends in ketone levels and lipid biomarkers 
across treatment days and at follow-up. These measures will help clarify whether ultrasound-induced 
lipid release is associated with a shift toward lipid oxidation versus redistribution over the short term. 
Current literature indicates three distribution effects remain most likely 1) local re-esterification 2) 
immune system regulation (macrophages and foam cells) 3) lymphatic to blood circulation and either 
metabolic induction or distal re-esterification. 

Conclusion 
This study will provide mechanistic insight into the acute metabolic response to ultrasound-induced 
lipolysis by integrating timed metabolic measurements with lipid biomarkers and anthropometric 
outcomes. Anticipated findings include a decrease in RER/RQ due to increased fat metabolism, 
increased RMR, decreases in anthropometric measurements, and elevated ketones, FFAs, and 
lipids. Findings may support development of evidence-based monitoring strategies and inform future 
controlled studies evaluating how adjunctive interventions (e.g., aerobic activity or lymphatic 
techniques) could influence lipid clearance after ultrasound-based fat reduction. 

 



Fetalgro EX as an Effective Alternative to Fetal Bovine Serum in Supplementing Cell Culture 
Growth 
Abstract ID: B075 
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Background 
Fetal bovine serum (FBS) is widely used as a supplement in cell culture media due to its complex 
composition of biomolecules that support cellular growth and stability. However, its undefined 
molecular composition, ethical concerns related to animal sourcing, and high cost present challenges 
for reproducibility, clinical translation, and laboratory accessibility. Because the supply of FBS is 
dependent on the meat industry, availability and pricing can fluctuate substantially, creating financial 
constraints for research laboratories. These limitations have motivated the investigation of alternative 
culture supplements, including chemically defined serum replacements, human platelet lysate, and 
other bovine-derived products such as Fetalgro EX.  

Methods 
. In this study, we evaluated Fetalgro EX as a potential alternative to FBS across several cell lines, 
including C6, C8D1A, ARPE, HEK, SH-SY5Y, and Neuro2A. Cell doubling time and cell viability were 
measured to compare performance between media supplemented with FBS and Fetalgro EX.  

Results 
Across all tested lines, Fetalgro EX supported cell growth and viability comparable to FBS, with 
improved outcomes observed in select cell types.  

Conclusion 
These findings suggest that Fetalgro EX may serve as a cost-effective alternative to FBS for routine 
cell culture applications while maintaining comparable cellular performance. 

 

  



Modulation of ADP-Induced Platelet Aggregation by Zinc and a Zinc-binding peptide  
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Date Presented: Friday, May 8, 2026 

Presenting Author: Firth Ethan; Noorda COM 

Background 
Platelet aggregation plays an important role in hemostasis and can be measured using turbidity-
based assays. Spear is a engineered peptide based on the extracellular domain of junction adhesion 
molecule A (JAMA) that is present on the surface of the platelets. JAMA is the intended target of 
ADP-induced Zn+2 released during the process of degranulation. Zinc-activated JAMA changes the 
shape of platelets to the star-shape that fosters more platelet-platelet interactions.  

Methods 
In this study, we used a plate reader at 405 nm to evaluate how zinc (Zn+2) and a novel protein, 
Spear, affect adenosine diphosphate (ADP)-induced platelet aggregation in platelet-rich plasma 
(PRP).   Initial kinetic experiments showed a decrease in optical density (OD) over time following ADP 
stimulation, consistent with platelet aggregation. Zinc appeared to enhance this effect, producing a 
greater reduction in OD compared to ADP alone. In contrast, Spear alone did not produce a 
significant change in OD, suggesting that it does not independently activate platelets under these 
conditions.  

Results 
Our results suggest that Zn enhances ADP-induced platelet aggregation, while Spear does not 
directly activate platelets but may play a modulatory role. Further experiments with improved 
consistency will help clarify these interactions.  

Conclusion 
This study demonstrates that a plate-based optical density assay at 405 nm can detect ADP-induced 
platelet aggregation and its modulation by zinc and a novel protein, Spear. Zinc appears to enhance 
ADP-driven aggregation, while Spear alone does not significantly activate platelets but may influence 
aggregation under combined conditions.  Although variability in the recurrent experiments limited 
precise quantitative comparisons, the overall trends across experiments were consistent. These 
findings support the utility of the assay for detecting platelet aggregation dynamics and highlight the 
importance of consistent experimental techniques in reducing optical artifacts.  Future studies will 
focus on refining assay conditions, improving reproducibility, and further characterizing dose-
dependent effects of Spear and Zn on platelet activation.  

 

  



Assessing Biofilm Production by E. Coli containing Connexin Plasmids in Various 
Antimicrobial Conditions 
Abstract ID: B077 
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Background 
Biofilms are a key virulence factor utilized by many organisms, including bacteria and fungi, to survive 
in harsh environments and resist medical interventions. Biofilm is believed to be a prominent cause of 
recurring nosocomial infections, particularly around long-standing indwelling catheters. In Escherichia 
coli, biofilm formation is largely mediated by curli, which contribute to the structural integrity of biofilms 
and enhance resistance to host immune responses. Because biofilm formation depends on 
coordinated communication and attachment within the bacterial community, disruption of intercellular 
communication may impair biofilm development and stability. This study aimed to investigate whether 
expression of connexin proteins, specifically the gap junction protein CX26, influences biofilm 
formation in E. coli. Connexins are transmembrane proteins not natively encoded in E. coli that 
facilitate direct cytosolic communication between adjacent cells. E. coli cultures were transformed to 
express CX26. We evaluated the effects of CX26 expression localized to the inner membrane, outer 
membrane, or both, to determine whether altered communication impacts curli production. In addition, 
we assessed the effects of known or potential biofilm-disrupting agents, including calcium chloride, 
taurine, and green tea extract. E. coli cultures were grown on low-salt LB agar supplemented with 
Congo red, a dye that binds curli fibers and serves as an indicator of biofilm formation. Plates were 
incubated at 28°C for five days. Following incubation, excess Congo red was removed, and bound 
dye was quantified using spectrophotometric analysis. All experiments were performed in triplicate 
with appropriate controls. Our results demonstrate that calcium chloride, taurine, and green tea 
extract exert differential effects on Congo red uptake, suggesting variable influences on curli 
production and biofilm stability. During experimentation, concentrations of disrupting agents were 
adjusted in response to unexpected cell death at higher doses. Due to small sample volumes, minor 
variations in concentration may have occurred; however, all unexpected outcomes were recorded and 
incorporated into the analysis.  

Methods 
E. coli cultures were grown on low-salt LB agar supplemented with Congo red, a dye that binds curli 
fibers and serves as an indicator of biofilm formation. Plates were incubated at 28°C for five days. 
Following incubation, excess Congo red was removed, and bound dye was quantified using 
spectrophotometric analysis. All experiments were performed in triplicate with appropriate controls. 

Results 
nan 

Conclusion 
nan 

 



Xylazine's Cytotoxic Effects on Central and Peripheral Tissues—Deciphering a Biphasic 
Expression  
Abstract ID: B078 
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Background 
Xylazine, an α2-adrenoceptor agonist, is a compound conventionally used as an anesthetic in 
veterinary medicine. Sharp exacerbations of the U.S. opioid overdose crisis are linked to the 
polysubstance use of synthetic xylazine. A widespread occurrence of non-healing ulcers and 
abscesses have been observed in chronic xylazine users. Xylazine worsens brain hypoxia by directly 
causing vasoconstriction in local blood vessels, limiting keratinocyte proliferation and migration. This 
reduces skin perfusion, which can lead to chronic skin ulcers due to delaying re-epithelialization. 
Although xylazine is well-documented in veterinary medicine, the pharmacological features 
associated with substance abuse are less understood. The purpose of the current study was to 1) test 
the cytotoxic effects of xylazine in a dose-specific manner 2) test the effects of xylazine in brain and 
peripheral tissues, and 3) evaluate the cytokine inflammatory responses of skin epithelial cells at 
cytotoxic and noncytotoxic doses of xylazine. 

Methods 
The primary readout was lactate dehydrogenase (LDH) in RAW264.7 macrophages and SIM-A9 
microglial cells to test cytotoxicity. Xylazine was serial diluted with PBS from 2 mg/mL to 1 pg in 
saline. The immunomodulating effects of xylazine was tested by utilizing varying doses of LPS (1 or 
10ug) or xylazine (10-12mg/mL to 1.5 mg/mL) via ELISA as described by the manufacturer. 

Results 
Contrary to conventional linear dose-response relationships, our findings revealed that xylazine's 
cytotoxicity exhibited a biphasic pattern, with heightened toxicity observed at both the extremes of a 
U-shaped curve. The LC30 is greater in microglial cells compared to RAW264.7 macrophages, 
suggesting an increase in potency in the brain compared to the periphery. Xylazine presents in a 
biphasic, U dose-response curve in both tissue types. The shared biphasic response suggests a 
common underlying mechanism and signaling pathways in xylazine-induced cytotoxicity. These data 
provide a framework to better understand the cytotoxic effects of xylazine in two different tissue types. 
We anticipate that xylazine will also affect inflammatory markers in a similar pattern to its biphasic 
cytotoxicity, with increased levels of TNF alpha and decreased levels of IL-10 observed at both the 
extremes of a U-shaped curve. 

Conclusion 
Understanding the pharmacology of xylazine is crucial for refining dosage recommendations and 
enhancing the safety profile. To better understand xylazine’s signaling pathways, our future directions 
include extending the study beyond xylazine to 1) include the impacts of a morphine base compound 
on wound healing, immune response, and inflammatory pathways, and 2) using vasodilators and 
growth factors to counteract the adverse effects of xylazine induced skin ulcers. Harm reduction-



informed public health guidelines and programs are urgently needed to prevent and respond to 
xylazine-involved overdoses more effectively. 

 

  



The Immunomodulatory Effects of Salvinorin A in RAW 264.7 Macrophages and Microglial 
cells    
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Background 
Salvinorin A is a naturally occurring k-opioid receptor (KOR) agonist derived from Salvia Divinorum 
and has gained increasing interest for its analgesic and potential anti-inflammatory properties. Unlike 
µ-opioid receptor agonists, KOR agonists provide pain relief with a reduced risk of dependence. Early 
evidence suggests that Salvinorin A may modulate immune signaling pathways in macrophages and 
microglia, which play fundamental roles in inflammation and neuroinflammatory disorders. However, 
its immunomodulatory and dose-dependent effect in RAW 264.7 macrophages and microglial cells 
have not been well defined.   

Methods 
Raw 267.4 macrophages and microglial cells were cultured and treated with increasing 
concentrations of Salvinorin A (4-64 µg/kg) for 2 hours. Cytotoxicity was quantified using a lactate 
dehydrogenase (LDH) release assay to generate dose-response curves for each cell line. Percent 
cytotoxicity was calculated relative to untreated controls and maximum LDH release standard. The 
half-maximal cytotoxic dose (CD₅₀) was determined for both cell types and used to select sub-
cytotoxic doses for further analysis of inflammatory responses via ELISA.   

Results 
Salvinorin A produced a dose-dependent increase in cytotoxicity in both macrophages and microglial 
cells. At 16µg/kg macrophages demonstrated near 50% cytotoxicity, while microglial cells reach 
around 40%, indicating slightly higher sensitivity in macrophages. These findings formed a reliable 
dosing range for future experiments. The next phase involves ELISA-based inflammatory marker 
assays at three sub-cytotoxic doses to evaluate Salvinorin A’s inflammatory effects.   

Conclusion 
Preliminary data revealed that Salvinorin A displays variable cytotoxicity across macrophage and 
microglial cell types, demonstrating biologically relevant concentrations for ongoing experiments. 
Future ELISA inflammatory marker assays will clarify whether Salvinorin A exerts anti-inflammatory 
actions consistent with its proposed k-opioid receptor-mediated immunomodulatory effects, 
contributing to its potential as a therapeutic compound.  

 

  



Use of KCC2 DNA plasmid transfection to modulate chloride homeostasis in cultured 
dopamine-neuron-like cells 
Abstract ID: B080 
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Background 
Potassium-chloride cotransporter 2 (KCC2) works in opposition to Na-K-Cl cotransporter 1 (NKCC1) 
to maintain low intracellular chloride concentrations in neurons. In immature neurons, there are high 
levels of NKCC1 and low levels of KCC2, which creates a high intracellular chloride concentration. 
Increased KCC2, therefore decreased chloride concentration, creates a GABA switch, switching 
immature neurons to mature neurons. This changes the activity of GABA from excitatory to inhibitory. 
Decreased KCC2 has been found to be correlated with reward seeking behaviors in the dopaminergic 
circuitry. Our study aims to artificially upregulate KCC2 and therefore decrease chloride 
concentrations in neurons. In the future, we hope to propel this study into animal research, as a 
potential therapy for substance use disorder.   

Methods 
We are utilizing DNA plasmid transfection to achieve our goal of upregulating KCC2 expression in our 
cells of interest, SH-SY5Y neuroblastoma cells that are differentiated into a neuronal phenotype and 
HEK 293 cells. We have created two mutant types of KCC2 protein. One of our mutant types has no 
inhibitory domain, and the other has no intracellular inhibitory domains and a short extracellular loop 
3. We aim to get these mutant types into mammalian cells. These mammalian cells should then be 
able to upregulate the expression of the KCC2 transport protein themselves due to the DNA plasmid 
transfection. Cells receiving this engineered protein are expected to mimic the physiological response 
associated with endogenous KCC2 activation. Once our cells have been incubated with the 
fluorescent KCC2 protein for about 48-72 hours, we will check for fluorescence under a microscope. 
To validate that the fluorescence is proof of upregulated KCC2 expression at the protein level, 
Western blot analysis will be performed. Protein lysates will be collected post-transfection, separated 
by SDS-PAGE, and probed using antibodies specific to KCC2. Once, it is confirmed that the 
fluorescence in our cells is due to the upregulation and expression of the KCC2 protein, patch clamp 
electrophysiology using a gramicidin perforated patch modality will be used to assay the intracellular 
chloride concentration in both groups. We anticipate that this artificial KCC2 upregulation will 
decrease intracellular chloride levels like native increases in KCC2 expression. With this decrease in 
intracellular chloride levels, we expect to see an inhibitory GABA switch occur which decreases 
reward seeking behavior. 

Results 
nan 

Conclusion 
nan 

 



Investigating the Antagonist Properties of Naloxone in Synthetic Isotonitazene and 
Brorphine in Brain Microglial Cells    
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Background 
Synthetic opioids Isotonitazene and Brorphine have emerged as potent novel psychoactive 
substances (NPS) in the North American illicit drug market, posing urgent public health risks. These 
inexpensive and widely accessible drugs are often combined with heroin, cocaine, and 
benzodiazepines, allowing distributors to exploit their potency. Isotonitazene, a mu-opioid receptor 
super-agonist, is up to 500 times more potent than morphine and 20 times more potent than fentanyl. 
Brorphine, a synthetic full agonist at the mu-opioid receptor, is like that of fentanyl’s potency has 
increased in prevalence following the class scheduling of isotonitazene. Despite rising fatalities linked 
to both drugs, toxicological and immunopharmacological data for both drugs remain limited.   

Methods 
RAW264.7 macrophages and BV2 microglial cells were exposed to graded concentrations of 
isotonitazene (0.0015–84 ng/mL) or brorphine (0.0015–103.5 ng/mL). Cytotoxicity was quantified via 
lactate dehydrogenase (LDH) assay and dose–response relationships defined. BV2 supernatants 
were assayed for TNF-α and IL-10 by ELISA. Separately, BV2 cells were exposed to naloxone (2–12 
ng/mL) for 30-minute and 2-hour intervals to model intranasal pharmacokinetic ranges and to inform 
reversal experiments. 

Results 
: Isotonitazene induced peak microglial cytotoxicity of approximately 90% at 4 ng/mL, which declined 
to around 35% at 54 ng/mL and 10% at 64 ng/mL. Brorphine exhibited a similar pattern, with 
maximum cytotoxicity at 0.035 ng/mL, decreasing to 35% at 54 ng/mL and maintaining low 
cytotoxicity at 103.5 ng/mL. Both opioids display high cytotoxicity at low concentrations, with 
Isotonitazene showing greater toxicity across tested doses.  Naloxone exhibited increased cytotoxicity 
(50-55% cell death) at higher doses (10–12 ng/mL) following 2-hour exposure. Based on these 
findings, naloxone reversal studies will utilize 4 ng/mL as a lower clinical reference dose and 10 
ng/mL as an upper experimental dose  

Conclusion 
Observed naloxone cytotoxicity at higher concentrations highlights the need to clarify optimal 
antagonist dosing and mechanisms of toxicity. These findings underscore the urgency of further 
mechanistic and translational studies to inform public health responses to novel synthetic opioid 
exposures. 

 

  



Testing the Therapeutic Potential of Sulforaphane Treatment Following Alcohol Exposure in 
Galleria mellonella Larvae 
Abstract ID: B083 

Date Presented: Friday, May 8, 2026 

Presenting Author: Tkachenko, Joshua; Noorda COM 

Background 
Acute alcohol intoxication impairs innate immune function and increases vulnerability to opportunistic 
pathogens. Prior work showed that sulforaphane (SFN) pretreatment restores macrophage 
phagocytic activity and improves survival in Galleria mellonella larvae that are exposed to hazardous 
alcohol consumption. Building on these findings, this study investigated the critical timing of SFN 
administration after acute alcohol exposure to determine a therapeutic window for SFN treatment in 
G. mellonella larvae. 

Methods 
The therapeutic window of SFN in vivo was established by monitoring the baseline survival of five G. 
mellonella larvae groups exposed via injections to alcohol (0.08% Et-OH) and subsequent SFN 
treatment (1 – 12 h) post hazardous alcohol exposure. Groups were monitored across 12-hour time 
points for survivability for up to 72 hours. Controls included untreated larvae, alcohol only groups, and 
SFN only groups.  

Results 
Overall survivability amongst all SFN treatment groups was >60%. The highest survivability was 
found in the 6 h group with a survival rate of >90% compared to controls.  

Conclusion 
Alcohol consumption is heavily associated with increased mortality and morbidity. In the current 
study, SFN demonstrated protective activity when administered after hazardous alcohol exposure but 
was heavily dependent on timing of treatment. The wax worm G. mellonella model is being used on 
account of its similarities with the innate immune response of other vertebrates. This model has 
shown the therapeutic potential of SFN treatment, demonstrating its effectiveness in researching 
alcohol-mediated immune dysfunctions and SFN’s time-sensitive, protective effects.  

 

  



Laxogenin, a plant-based natural steroidal compound, prevents colon cancer growth.  
Abstract ID: B084 

Date Presented: Friday, May 8, 2026 

Presenting Author: Gonzalez, Desiree; Noorda COM 

Background 
Laxogenin, also known as 5α-hydroxy-laxogenin, a steroidal saponin initially isolated from the berries 
of Solanum unguiculatum, has garnered interest for its potential as a plant-based anabolic agent and 
dietary supplement. The use of anabolic steroids in previous studies on breast cancer has been 
shown to reduce the level of estrogen within the body; elevated levels of estrogen were often seen to 
aid in the growth and proliferation of cancer cells. Extracts of the genus Allium contain laxogenin and 
have been recognized for their antioxidant properties and their effects against bacteria, fungi, and 
viruses. However, the chemopreventive role of laxogenin against colon cancer is not well explored. In 
this study, we investigated the chemopreventive effects of laxogenin against colon cancer 
progression. 

Methods 
Human colon cancer cell lines of Caco-2 were treated with epidermal growth factor (EGF) in the 
absence and presence of various concentrations of laxogenin.  

Results 
Our results indicate that laxogenin prevents EGF-induced growth of Caco-2 cells. Further, laxogenin 
regulated the expression of various anti- and pro-apoptotic proteins such as Bad, Bax, Pro-Caspase-
3, Cleaved Caspase-3, Catalase, cIAP-2, Claspin, Cytochrome c, TRIAL R1/DR4, TRAIL R2/DR5, 
FADD, HIF-1alpha, HO-1/HMOX1/HSP32, HSP27, HSP70, HTRA2/Omi, PON2, Phospho-p53 (S46), 
Phospho-Rad17 (S635), SMAC/Diablo, Survivin, TNF RI/TNFRSF1A, and XIAP. Furthermore, 
laxogenin also regulated the expression of various oncogenic proteins, such as Amphiregulin, ENPP-
2/Autotaxin, Axl, BCL-x, E-Cadherin, VE-Cadherin, Carbonic Anhydrase IX, Cathespin B, Cathespin 
D, Cathespin S, Decorin, DLL1, EGF R/ErbB1, Endostatin, Enolase 2, EpCAM/TROP1, FGF Basic, 
FoxC2, FoxO1/FKHR, Galectin-3, GM-CSF, HGF R/c-Met, HIF-1alpha, HO-1/HMOX1, CXCL8/IL-8, 
IL-18 BPa, Kallikrein 3/PSA, Kallikrein 6, CCL2/MCP-1, CCL7/MCP-3, M-CSF, Mesothelin, 
CCL3/MIP-1alpha, CCL20/MIP-3alpha, MMP-2, MMP-3, Nectin-4, Osteopontin (OPN), PDGF-AA, 
Progranulin, Prolactin, Serpin B5/Maspin, Serpin E1/PAI-1, Tenascin C, Thrombospondin-1, VEGF, 
and Vimentin.  

Conclusion 
Thus, our results suggest that Laxogenin may prevent the growth of colon cancer cells by 
upregulating pro-apoptotic proteins, such as caspase-3 and Bax, and downregulating anti-apoptotic 
proteins. 

 

  



Plant flavonoid Epimedin A prevents breast cancer cell growth and migration   
Abstract ID: B085 

Date Presented: Friday, May 8, 2026 

Presenting Author: Lopez, Abril; Noorda COM 

Background 
Epimedin A (Epi A) is an antioxidant whose effects against breast cancer we are studying. Our 
hypothesis is that this derivative will increase apoptotic factors and decrease cell growth.  

Methods 
MCF-7 cells were treated with Epi A ± EGF for 24 h. Cell viability was examined using the MTT 
assay, and cell invasion and migration were assessed by scratch and trans-well migration assays. 

Results 
Epi A prevented the invasion and migration of MCF-7 (breast cancer) cells. Further, Epi A increased 
the apoptotic cell death and caspase-3 activity. E 

Conclusion 
Epi A could prevent the growth and migration of breast cancer cells and suggest it could be further 
developed as a chemopreventive agent.  

 

  



Testing glucose-mediated inhibition of vitamin C absorption in ARPE-19 cells  
Abstract ID: B086 

Date Presented: Friday, May 8, 2026 

Presenting Author: Shenouda, Joseph; Noorda COM 

Background 
 Vitamin C passes through the blood-retinal barrier (BRB) through the RPE cells (outer BRB) and 
retinal endothelial cells (inner BRB) through glucose-dependent active transport (GLUT1 
transporters). Due to glucose and vitamin C using the same transporter, glucose acts as a 
competitive inhibitor to vitamin C absorption. Inhibition has been demonstrated in rats and mice, and 
evidence suggests that humans with hyperglycemia have lower levels of vitamin C in the retina and 
vitreous humor than healthy individuals. Vitamin C is a necessary cofactor for Ten-Eleven 
Translocation (TET) dioxygenases. When vitamin C is added to cultured cells such as ARPE-19 cells, 
hydroxymethylcytosine (5hmC) levels rise substantially. We sought to measure changes in 5hmC 
levels in ARPE-19 cells treated with the same amount of vitamin C (50 µM) with high (25 mM) or low 
(5.5 mM) glucose.      

Methods 
ARPE-19 cells were cultured in DMEM/F-12 media until confluent. Media was then switched for either 
low glucose (5.5 mM) or high glucose (25 mM) DMEM/F-12 media for 1 day prior to vitamin C 
treatment. Vitamin C was added to cells (50 µM) for 1, 3, 18, or 24 hours. DNA was extracted using 
the QiaAmp DNA Mini kit, and 5hmC/5mC levels were measured with the MethylFlash 
methylation/hydroxymethylation kits (Epigentek).      

Results 
 Hydroxymethylation and methylation levels in the cells remained consistent with cells not treated with 
any vitamin C, indicating that cells were not treated with vitamin C for a sufficient amount of time to 
make any difference. Hydroxymethylation results were less than 0.01%, indicating that almost no 
hydroxymethylation was present in the cultured cells. Samples have been collected that have been 
treated for 3 or 5 days with vitamin C, but ELISA testing has not yet been completed.    

Conclusion 
We were unable to detect changes in 5mC or 5hmC after treated ARPE-19 cells with vitamin C for up 
to 24 hours, whether the cells were treated with high or low glucose. Future experiments are required 
to determine if vitamin C absorption can be inhibited in ARPE-19 cells in culture using high glucose 
levels.    

 

  



Constitutively active death receptors sensitize tumor cells for apoptosis 
Abstract ID: B087 

Date Presented: Friday, May 8, 2026 

Presenting Author: Young, Paul; Noorda COM 

Background 
Apoptosis is a physiological response in development and homeostasis of metazoans. Apoptosis is 
triggered during pathological events as a means to renew affected tissues and eliminate cancer cells. 
The immune system regulates the extrinsic pathway of apoptosis, where signals such as TNFα or 
displayed ligands on the surface of immune cells trigger signal cascades by death receptors present 
on targeted cells. Therapeutics, like Doxorubicin, lead to apoptosis successfully. In this article, we 
present a design for a constitutively active death receptor (CADRE) based on a single mutation within 
the transmembrane domain of Fas (CD95, Apo-1, TNFRSF6), a prototypical death receptor in the 
tumor necrosis factor receptor superfamily. Overexpression of CADRE in HEK-293 cells initially 
results in decreased proliferation. Upon closer inspection, CADRE overexpression in HEK-293 
caused apoptosis, similar to the effects of Doxorubicin. Finally, using 10 different cancer cell lines, we 
report that CADRE induced apoptosis in all of them. CADRE is a new tool in the search for a single 
solution to fight cancer. 

Methods 
We have exposed animal tumors to CADRE. Following tumor size reduction we have investigated the 
changes that ocurred in the reminder of the tumor cells by performing an Epigenetic study. 

Results 
What we report is that when tumors are exposed to CADRE they die. We see that by Tumor Growth 
Inhibition. But when they don’t die and have low grade signaling, they ACTIVATE genes well known 
in the process of Apoptosis. They also INACTIVATE genes that are negative for Apoptosis. We saw a 
similar trend with CADRE was administered as intravenous (IV) or intra tumoral (IT). Additionally, 
CADRE IT also ACTIVATED and INACTIVATED genes related to cell mechanics and mechanical 
signals that aid with Apoptosis. 

Conclusion 
What we learned is that CADRE kills cells by Apoptosis when reaches the threshold of signaling, but 
if CADRE is in lower amounts in the cell then it still makes changes that weakens the cancer cells and 
prepares the way for Apoptosis. Meaning that when we get more CADRE in the cells that will easily 
tip the balance for cell death. This is a novel discovery that presents the challenge of delivering anti-
tumor therapeutics directly to the tumor. An example of inefficiency in this regard is Chemotherapies, 
administered IV, but wher only less than 1 % actually reaches the tumor cells. 

 

  



Does Torticollis Contribute to Idiopathic Scoliosis? A Scoping Review 
Abstract ID: B088 

Date Presented: Friday, May 8, 2026 

Presenting Author: Baum, Sawyer; Noorda COM 

Background 
Idiopathic scoliosis is the most common spinal deformity in children and adolescents, yet its 
underlying etiology remains incompletely understood. Congenital muscular torticollis (CMT) is a 
musculoskeletal condition of infancy characterized by unilateral shortening of the sternocleidomastoid 
muscle, resulting in persistent cervical asymmetry. Chronic head tilt and altered cervical alignment 
may influence spinal biomechanics during growth, potentially contributing to compensatory spinal 
curvature. Facet joint development plays a critical role in guiding spinal alignment during growth, and 
asymmetries in facet orientation, or facet tropism, may lead to uneven load distribution and rotational 
forces across the spine. These asymmetric forces have been proposed as a potential mechanism 
contributing to the initiation and progression of spinal curvature. In the setting of persistent cervical 
asymmetry, such as in CMT, abnormal biomechanical loading may influence facet joint development 
and exacerbate spinal imbalance. While spinal asymmetry and cervicothoracic scoliosis have been 
reported in patients with torticollis, the extent to which torticollis may contribute to spinal deformity 
later classified as idiopathic scoliosis remains unclear. 

Methods 
This scoping review aims to map existing literature examining the relationship between torticollis and 
spinal deformity, including scoliosis and spinal asymmetry, and to identify proposed mechanisms and 
gaps in the current evidence base. Electronic databases including PubMed, Scopus, and Embase 
were searched for studies evaluating torticollis, congenital muscular torticollis, and their association 
with scoliosis, spinal curvature, or spinal asymmetry. Studies of any design involving pediatric 
populations were considered for inclusion. Two reviewers independently screened titles, abstracts, 
and full texts for eligibility. Extracted data included study design, patient population, diagnostic 
criteria, reported spinal deformities, and proposed biomechanical mechanisms linking torticollis with 
spinal curvature. Key words used were torticollis, pediatric, cervical dystonia, facet development 

Results 
nan 

Conclusion 
nan 

 

  



Psilocin-Induced Microglial Changes Modulate Signaling Pathways Implicated in 
Neurodegenerative Diseases. 
Abstract ID: B089 

Date Presented: Friday, May 8, 2026 

Presenting Author: Clapp, Michelle and Koslosky, Stanley; Noorda COM 

Background 
Neurodegenerative diseases affect approximately 50 million U.S. Americans every year, with 
Alzheimer’s being the seventh leading cause of death in individuals over the age of 65. Furthermore, 
Parkinson’s and ALS affect 1.2 million and 33,000 individuals respectively, in the U.S. Only 20% of 
ALS patients survive five years past their initial diagnoses. Current treatments for neurodegenerative 
diseases only slow progression and provide limited symptomatic relief, leaving an urgent need for 
better therapeutics. Psilocin, the active metabolite of psilocybin, stimulates signaling pathways that 
support synaptic plasticity and neuroprotection. Key mediators of these effects—AhR, BDNF, its 
receptor TrkB, and c-Fos—are frequently downregulated in neurodegeneration. Causes of 
neurodegeneration are also known to have an inflammation component, thus the pro-inflammatory 
cytokine, TNF-α, and the anti-inflammatory cytokine, IL-10, were also examined, post-psilocin 
treatment. While most studies focus on neuronal responses, this study examines how psilocin 
modulates AhR, BDNF, TrkB, c-Fos, CYP1a1, TNF-α, and IL-10 expression in microglia, the CNS 
immune cells that influence neuronal survival under stress. 

Methods 
To investigate the role of psilocin, healthy mouse microglia were grown in culture and treated with 
0.1, 0.5, 1, 5, and 10 uM of psilocin. Cytotoxicity was measured and gene expressions of AhR, BDNF, 
TrkB, c-Fos, and CYP1a1 were quantified with qPCR. Forthcoming experiments included further 
measurement of these post-translation proteins with western blot and ELISA. Furthermore, the pro-
inflammatory marker, TNF-α, and the anti-inflammatory marker, IL-10, will be measured to elucidate 
the effects of psilocin on the activation or suppress on these principal cytokines in the immune 
response.  

Results 
Preliminary data show that with all concentrations of psilocin treatment, there were near-zero levels of 
cell death post-treatment when cells were exposed to psilocin for up to eight hours. The preliminary 
qPCR data show psilocin-treated microglia produce increased gene expression in AhR, BDNF, and 
nTrkB in a dose-dependent manner. Additionally, qPCR data show a bell-curve pattern of c-Fos and 
CYP1a1 gene expression change when treated with increasing doses of psilocin. Forthcoming data 
will explore how psilocin treatment modifies post-translation protein expression of these genes of 
interest.  

Conclusion 
These findings suggest that psilocin’s capacity to modulate microglia and boost neuroplasticity goes 
beyond traditional neuron-centered approaches, highlighting a novel immune–neural axis that may be 
therapeutically harnessed in neurodegenerative and neuropsychiatric disorders. Furthermore, our 



results offer scientists a compelling in vitro and in vivo framework for further mechanistic exploration 
and drug discovery in CNS immune modulation. 

 

  



When Nutrition Fails: Modeling Malnutrition-Driven Vulnerability in Hepatic Drug 
Metabolism and Inflammatory Stress 
Abstract ID: B090 
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Presenting Author: Kantety, Vijitha; Noorda COM 

Background 
Malnutrition remains a major global health problem and frequently co-occurs with alcohol use, opioid 
exposure, and infectious disease, particularly in low- and middle-income settings. The liver is central 
to both metabolism and inflammatory regulation, yet the effects of a malnutrition-like nutrient 
environment on hepatic responses to combined metabolic and inflammatory insults are not well 
defined. Cytochrome P450 3A4 (CYP3A4), a key enzyme involved in opioid metabolism, is highly 
sensitive to inflammatory signaling and may be especially vulnerable under conditions of nutritional 
deficiency. This study has two primary objectives: (1) to develop an in vitro model of nutritionally 
competent and nutrient-restricted hepatocyte conditions using a HepG2 cell system, and (2) to 
determine how nutritional status modulates hepatic responses to ethanol, opioids, and bacterial 
inflammatory stimuli. A secondary objective is to evaluate whether pharmacologic interventions 
(naloxone, naltrexone, and antibiotic therapy) can restore hepatic function following injury. 

Methods 
HepG2 cells will be cultured under nutritionally competent (control) nutrient-restricted conditions using 
a defined EMEM-based system with graded dialyzed fetal bovine serum reduction to model global 
nutrient insufficiency. Following a conditioning period, cells will be exposed to ethanol, morphine, and 
combination injury, with or without inflammatory stimulation. Naloxone, Naltrexone, and antibiotics will 
be administered appropriately following injury to model pharmacologic rescue. The primary endpoint 
will be recovery of CYP3A4 enzymatic activity at 48- and 72-hours post intervention. Secondary 
outcomes will include ATP-based viability, LDH cytotoxicity, urea production as a measure of hepatic 
metabolic function, and inflammatory cytokine production. 

Results 
This study is expected to define how malnutrition alters hepatic susceptibility to metabolic and 
inflammatory stress and modulates recovery of drug-metabolizing capacity. The findings will provide 
insight into the clinical importance of nutritional status in drug metabolism and inflammatory response, 
with implications for substance use and infection management in malnourished populations. 

Conclusion 
Malnutrition enhances hepatic vulnerability to metabolic and inflammatory stress and impairs recovery 
of drug-metabolizing capacity. By modeling nutrient-inflammatory interactions that influence CYP3A4 
function, this work highlights broader principles of hepatic stress adaptation  and recovery that extend 
beyond malnourished populations, with implications for medication safety, substance use, and 
infection-associated inflammation across diverse clinical settings. 

 

  



Psilocybin as a Potential Disease-Modifying Therapeutic Agent for Neurodegeneration via 
the Gut-Brain Axis 
Abstract ID: B091 

Date Presented: Friday, May 8, 2026 

Presenting Author: Robert, Hannah; Noorda COM 

Background 
There are currently no effective disease-modifying medications for neurodegenerative diseases. 
Psilocin, the active metabolite of psilocybin in the psychedelic mushroom Psilocybe cubensis, has 
emerged as a promising therapeutic candidate due to its anti-neuroinflammatory properties and 
neuroplasticity promotion. Research has largely focused on psilocin’s interactions with central 
nervous system serotonin receptors (5-HTRs), where it modulates immune signaling and neuronal 
activity. However, recent evidence suggests that psilocin also interacts with 5-HTRs in the gut, where 
95% of the body’s serotonin is produced and immune modulating pathways are abundant. The 
correlation between gut dysbiosis and brain-related insults such as schizophrenia and Alzheimer’s 
Disease represents an emerging area of study for psilocin’s therapeutic uses. This review examines 
the relationship between psilocin and the gut and its potential interventions in neurodegenerative 
diseases. 

Methods 
PubMed, Nature, PsycINFO, Scopus, and Open Evidence were used to search for relevant papers 
using the keywords “gut microbiome,” “psilocybin,” “gut dysbiosis,” and “neurodegeneration.” Papers 
were selected for their mechanistic focus and included systematic reviews, meta-analyses, and 
randomized control designs with animal, human, and in vitro models. Peer-reviewed articles and 
conference abstracts were included, while observational studies, news articles and opinion pieces 
were excluded. Initial search results returned 433 articles, with a final inclusion of 27 articles. 

Results 
The reviewed studies showed that the gut-brain relationship operates through the vagus nerve, HPA 
axis, intestinal permeability, and exchange of signaling molecules. These components have been 
found to become disrupted in neurodegenerative diseases and contribute to symptom exacerbation. 
These findings highlight potential diagnostic and interventional tools of such diseases. Gut-related 
side effects were found to precede the cognitive deficits by decades in some instances, suggesting 
an earlier diagnostic window. Gut-directed interventions such as probiotics and fecal transplantation 
were shown to reduce motor and cognitive impairments, underscoring the gut as a viable therapeutic 
target. Psilocybin may offer advantages over these interventions due to its single‑dose efficacy and 
combined central and peripheral actions. The peripheral component is proposed to occur 
autonomously through psilocybin’s binding to 5-HTRs on both vagus and enteric nerves found in the 
gut. The studies also revealed nuances in psilocybin’s 5-HTR binding activity at these peripheral 
sites, as it may be possible to isolate the neuroplastic and anti-inflammatory effects from the 
hallucinogenic pathways.  



Conclusion 
This review highlights the potential for gut-related interventional targets in neurodegeneration. The 
connection between gut dysfunction, neurodegenerative disease, and psilocybin’s activity in the gut 
warrants further examination to support disease‑modifying treatments. 

 

  



Epimedin A Inhibits Proliferation, Migration, and EGF-Mediated Signaling in Human Colon 
Cancer Cells 
Abstract ID: B092 
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Presenting Author: Esteban Lovato; Noorda COM 

Background 
Colon cancer is the third most common cancer worldwide and is strongly associated with chronic 
inflammation and dysregulated intracellular signaling pathways. Plant-derived compounds have 
shown chemopreventive potential in preclinical studies. Epimedin A, a flavonoid glycoside derived 
from Herba Epimedii (horny goat weed), has demonstrated antioxidant and anti-inflammatory 
properties; however, its direct effects on colorectal cancer cells remain poorly defined. This study 
aims to evaluate the chemopreventive potential of epimedin A in human colon cancer cells and to 
investigate its effects on proliferation, migration, and EGF-mediated signaling. 

Methods 
Human colon cancer cell lines (SW480 and HCT116) were treated with epimedin A and incubated for 
24 hours in the presence and absence of epidermal growth factor (EGF). Cell viability was assessed 
following treatment. Cell migration and invasion were evaluated using scratch (wound healing) assays 
and transwell migration assays. Mitochondrial reactive oxygen species (ROS) levels were measured, 
and apoptotic activity was assessed via caspase-3 activation. Additionally, the expression of 
inflammatory and apoptotic markers in response to EGF stimulation was analyzed to determine the 
regulatory effects of epimedin A. 

Results 
Epimedin A significantly reduced cell viability in both SW480 and HCT116 colon cancer cell lines. It 
inhibited EGF-induced cell migration and invasion, as demonstrated by scratch and transwell assays. 
Treatment with epimedin A also reduced mitochondrial ROS production and increased caspase-3 
activity, indicating enhanced apoptosis. Furthermore, epimedin A modulated the expression of EGF-
induced inflammatory and apoptotic signaling markers. 

Conclusion 
These findings suggest that epimedin A exerts chemopreventive effects in colon cancer cells by 
suppressing proliferation, migration, and inflammatory signaling while promoting apoptosis. Epimedin 
A may represent a promising therapeutic candidate for colorectal cancer. Ongoing in vivo studies 
using xenograft models aim to further characterize its clinical potential. 

 

  



Thermodynamic Profiling of Catalase via Macromolecular Rate Theory (MMRT): Kinetic 
Evidence of a Highly Evolved Peroxidase 
Abstract ID: B093 
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Presenting Author: Smith, Myrna; Utah Valley University 

Background 
The decomposition of hydrogen peroxide (H2O2) is catalyzed biologically by highly evolved enzymes, 
such as catalase, and incidentally by pseudo-peroxidases, such as myoglobin. While traditional 
Michaelis-Menten and Eyring kinetics describe standard temperature dependence, they often fail to 
capture complex enzymatic behavior and thermodynamic curvature at elevated temperatures. This 
study applies Macromolecular Rate Theory (MMRT) to assess the temperature-dependent kinetics of 
catalase by evaluating the change in heat capacity (ΔCp‡) between the enzyme-substrate complex 
and the transition state. Because a significantly negative ΔCp‡ indicates that a large portion of the 
enzyme's polypeptide structure actively contributes to catalysis, MMRT serves as a powerful metric 
for distinguishing highly evolved enzymes from pseudo-catalysts. 

Methods 
Steady-state kinetics of catalase were evaluated by monitoring oxygen gas evolution across a broad 
thermal range (22ºC to 77ºC). By measuring initial reaction rates across a full gradient of substrate 
concentrations, kinetic parameters were extracted for each temperature. Because the data evidenced 
substrate inhibition at increased H2O2 concentrations, the kinetic parameters were fitted and 
modeled using substrate inhibition Michaelis-Menten curves rather than standard models. 

Results 
Initial findings confirm pronounced curvature in the temperature-dependent rate constants, consistent 
with the highly negative ΔCp‡ expected of a true peroxidase. Furthermore, preliminary kinetic 
analysis reveals that the substrate inhibition observed at lower temperatures begins to decrease 
significantly at elevated temperatures (≥ 65ºC). This suggests a complex, temperature-dependent 
thermodynamic shift occurring near the enzyme's denaturing threshold. 

Conclusion 
By contrasting these comprehensive MMRT parameters with recent analyses of pseudo-peroxidases 
like myoglobin, this research highlights the evolutionary refinement of catalase. The shifting substrate 
inhibition at elevated temperatures points to highly dynamic structural changes within the enzyme. 
Ultimately, this study demonstrates the utility of MMRT in quantifying the structural dynamics and 
evolutionary adaptations of biological catalysts. 

 

  



Comparative Analysis of Minimally Invasive vs. Open Surgical Approaches for Intradural 
Spine Tumors 
Abstract ID: C096 
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Background 
Surgeons and patients are increasingly weighing surgical morbidity against tumor control. The 
traditional method of addressing intradural spine tumors is through open surgery, which involves 
extensive midline incisions, laminectomies, or corpectomies. Open surgery had high rates of gross 
tumor resection (GTR), reported as up to 95-98% for intradural extramedullary tumors, with minimal 
neurological deficits in well-selected cases. Despite this, open surgery in intradural tumors is also 
associated with greater surgical morbidity, including higher estimated blood loss (mean 200-500 mL 
more than MIS), longer operative times in complex cases, and increased complication rates such as 
cerebrospinal fluid (CSF) leaks (up to 14.3%) and wound infections. On the other hand, there is the 
use of minimally invasive surgery (MIS) for spine tumors. MIS approaches for spine tumors utilize 
smaller incisions, muscle-sparing techniques like tubular retractors or keyhole endoscopy, and image-
guided navigation to access intradural and extradural lesions while minimizing disruption to 
surrounding tissues.  

Methods 
To examine the similarities and differences, database searches were conducted using the PubMed 
and ScienceDirect databases, with a restriction to articles published within the last ten years. 

Results 
MIS is associated with significantly reduced blood loss, comparable GTR and recurrence rates 
compared to open surgery, a much shorter patient length of stay, and trends toward improved 
neurological recovery.  

Conclusion 
The increasing adoption of MIS for spine tumors stems from its potential to mitigate the morbidity 
associated with traditional open approaches, particularly in an era where patient-centered outcomes 
are prioritized.  

 

  



Dual-mechanism small bowel obstruction from Meckel diverticulum in an 8-year-old: a case 
report 
Abstract ID: C097 
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Background 
Meckel diverticulum is the most common congenital anomaly of the gastrointestinal tract and can 
cause small bowel obstruction in children, typically through mechanisms such as intussusception or 
fibrous bands. Early postoperative mechanical small bowel obstruction after Meckel resection is less 
commonly described. The purpose of this case report was to describe a rare dual-mechanism 
obstruction and highlight the clinical and imaging features that supported early minimally invasive re-
exploration when postoperative recovery stalled.  

Methods 
This project is a single-patient clinical case report of an 8-year-old boy with no prior abdominal 
surgery who presented with small bowel obstruction. Clinical presentation, contrast-enhanced CT 
findings, intraoperative findings, pathology, postoperative imaging, management course, and 
outcome were reviewed and synthesized. The report was prepared in accordance with SCARE case 
report guidelines.  

Results 
Initial CT demonstrated distal small bowel obstruction with mesenteric swirl concerning for high-grade 
closed-loop obstruction. Laparoscopy revealed a necrotic Meckel diverticulum with volvulized distal 
ileum tethered by an omphalomesenteric duct remnant, and the patient underwent band division with 
segmental ileal resection and anastomosis. After transient return of bowel function, he developed 
recurrent abdominal distention and bilious emesis; repeat imaging showed a discrete transition point 
near the anastomosis. Because symptoms persisted despite decompression and parenteral nutrition, 
repeat laparoscopy was performed and revealed a single omental band proximal to the anastomosis. 
Adhesiolysis resolved the obstruction, and the patient recovered well without recurrent symptoms.  

Conclusion 
This case demonstrates a rare dual-mechanism small bowel obstruction in a child: congenital closed-
loop obstruction from Meckel diverticulum followed by early postoperative focal obstruction from an 
omental band. In children with a virgin abdomen and imaging concerning for closed-loop small bowel 
obstruction, Meckel diverticulum with associated bands should remain high on the differential. 
Persistent bilious emesis and a discrete postoperative transition point should raise concern for early 
mechanical obstruction rather than ileus, and may justify timely minimally invasive re-exploration.  

 

  



Cognitive Stimulation Therapy (CST) Outcomes in Dementia: A Retrospective Cohort Analysis 
of EMPOWER Program Participants 
Abstract ID: C098 
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Presenting Author: Brown, Sierra; Noorda COM 

Background 
Cognitive Stimulation Therapy (CST) is an evidence-based, group-based intervention shown to 
improve cognition and quality of life in people with mild to moderate dementia. Less is known about 
its effectiveness across the full spectrum from mild cognitive impairment (MCI) through moderate 
dementia in routine outpatient practice, or about the durability of gains at longer follow-up. 

Methods 
This retrospective cohort study will include adults (≥18 years) with a clinical diagnosis of MCI or 
dementia who completed the 7-week EMPOWER CST program and had at least two timepoints of 
cognitive testing (baseline, immediate post-CST, and/or ~12-month follow-up). Data will be abstracted 
from existing clinical records and de-identified for analysis. Primary outcomes are age-corrected 
cognitive scores from the RBANS, MMSE, and related neuropsychological measures, summarized 
into domains (memory, attention, language, executive/processing). Secondary outcomes include 
patient-reported mental health measures and caregiver burden, when available. Longitudinal change 
will be examined using mixed-effects models or repeated-measures analyses, comparing trajectories 
between MCI/mild dementia and moderate dementia groups. Exploratory analyses will compare CST 
completers with a non-CST clinical comparison group who underwent repeat testing. 

Results 
RBANS domain scores were markedly below age norms at baseline (≈1–2.5 SDs below norms). Over 
the longer baseline–follow-up interval, performance declined across all domains, with the largest 
drops in visuospatial skills, attention, and delayed memory (Figure 2). During the shorter pre–post 
CST interval, changes were smaller (Figure 1); Immediate Memory and Attention declined only 
modestly, suggesting a possible stabilizing effect of CST. MMSE showed a similar pattern, with a 
larger decrease over long-term follow-up (~3 points) than during the CST period (~2–2.5 points). 
Overall, the data is consistent with CST modestly slowing cognitive decline in this real-world sample. 

Conclusion 
Outpatient CST, as delivered in the EMPOWER program, did not produce clear cognitive gains but 
may help slow the rate of decline in patients with MCI and dementia. The data suggest that CST may 
have a modest stabilizing effect, especially in memory and attention domains. Prospective, controlled 
studies are needed to confirm whether CST truly alters the trajectory of decline and to identify which 
patients benefit most. 

 

  



This retrospective cohort study used de-identified clinical data from an outpatient 
neurorehabilitation clinic’s EMPOWER CST program. Adults with MCI or dementia who 
completed a 7-week CST intervention and had baseline and post-intervention 
caregiver/functional measures were included in the CST group. A comparison group 
consisted of patients with repeat clinical assessments over a similar interval who did not 
complete CST. Outcomes included the Lawton–Brody Instrumental Activities of Daily Living 
scale, the Dementia Severity Rating Scale (DSRS), and other available caregiver-reported 
measures, including the Quick Dementia Rating System (QDRS), when present. Pre–post 
changes were examined within the CST group and descriptively compared with the non-CST 
cohort. 
Abstract ID: C099 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Brown, Sierra; Noorda COM 

Background 
In addition to its cognitive goals, Cognitive Stimulation Therapy (CST) may improve psychosocial 
well-being by increasing engagement, social interaction, and structured activity. However, real-world 
data on anxiety and depression outcomes in patients with MCI and dementia undergoing CST are 
limited. 

Methods 
This retrospective cohort study included adults with MCI or dementia who completed a 7-week CST 
program at an outpatient neurorehabilitation clinic and had baseline and post-intervention mental 
health data available. A comparison group consisted of clinically similar patients with repeat 
assessments who did not complete CST. Mental health outcomes included depression and anxiety 
measures, such as the Hospital Anxiety and Depression Scale (HADS) and Beck Depression and 
Anxiety Inventories, when available. Pre–post changes were assessed within the CST group and 
descriptively compared with the non-CST cohort. 

Results 
nan 

Conclusion 
nan 

 

  



Effect of Routine Third Trimester Ultrasounds on Maternal Mental Health in Low-Risk 
Population in Utah 
Abstract ID: C100 
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Background 
One in five pregnant women in the United States experience a maternal mental health condition. 
Within Utah from 2018-2022, during pregnancy, 22.7% of women experienced depression and 31.6% 
experienced anxiety, and 15.1% experienced postpartum depression. These data represent a 
prevalence higher than the national average. Third trimester ultrasound (TTUS) is not a standard of 
care performed in the United States currently. Previous TTUS research has mainly focused on the 
financial burden and birth outcomes rather than maternal mental health. Literature on first trimester 
ultrasound has demonstrated a notable impact on maternal mental health, but these outcomes within 
the third trimester and after birth are limited. The purpose of this study is to determine the effect of 
TTUS on mental health outcomes for expectant mothers. 

Methods 
Pregnant women will be recruited from Utah and will complete the informed consent process. 
Participants will be randomized into either the experimental group, which will receive the ultrasound, 
or control group. TTUS will occur after 28 weeks of gestation at the Noorda College of Osteopathic 
Medicine. All participants will complete the PHQ-9, GAD-7, and the MSPSS during the ultrasound 
appointment, 6 weeks postpartum, and 6 months postpartum. Statistical analysis will employ 
multivariate repeated measures ANOVA to determine the impact of the third trimester ultrasound on 
maternal mental health outcomes.  

Results 
nan 

Conclusion 
nan 

 

  



Baseline Inflammatory Biomarkers as a Predictor of Antidepressant Response in Treatment-
Resistant Depression: A Systematic Review 
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Background 
Major Depressive Disorder (MDD) is a leading cause of disability worldwide, and a substantial 
proportion of patients develop treatment-resistant depression (TRD) despite multiple treatment 
attempts. Heterogeneous treatment response in TRD contributes to trial-and-error prescribing and 
prolonged morbidity. Growing evidence supports a role for inflammation in depression, but it remains 
unclear whether inflammatory biomarkers can predict treatment response in individuals with little to 
no improvement after two or more treatments. 

Methods 
Three different databases (Embase, Ovid Medline, and PubMed) were all searched for relevant 
articles using predefined search strategies. The search identified 1,243 initial articles. After removal of 
duplicates and articles that did not fit the inclusion criteria, 80 articles remained for full text review. All 
articles were independently screened by at least two different reviewers prior to inclusion. 11 studies 
were included in this review. Eligible studies included human participants with diagnosed TRD, 
defined as an inadequate response to two or more prior antidepressant therapies at minimum or 
provide sufficient data to confirm Stage 2+ resistance, measurement of baseline inflammatory 
biomarkers, administration of active clinical treatment, and assessment of clinical response using a 
standardized scale (e.g., MADRS, HAM-D). Included studies assessed baseline inflammatory 
biomarkers in relation to outcomes across a range of therapeutic interventions. Outcomes of interest 
included treatment response and remission defined using validated symptom rating scales.  

Results 
Across 11 studies, inflammatory biomarkers show potential as predictors of treatment response in 
TRD across various treatments, including pharmacotherapy, ketamine, electroconvulsive therapy 
(ECT), and repetitive transcranial magnetic stimulation (rTMS). Inflammatory biomarker findings 
varied widely by therapeutic modality. In ketamine studies, lower baseline inflammatory markers (e.g. 
CRP and IL-1Ra) were associated with improved treatment response. In ECT studies, higher baseline 
levels (e.g. IP-10 and IL-2R) were associated with response or remission. Interleukin-6 (IL-6) findings 
were inconsistent across treatment modalities, predicting improvement in one study but poorer 
outcomes in another. Other biomarkers such as tumor necrosis factor-α (TNF-α), interleukin-10 (IL-
10), and kynurenine pathway metabolites were largely non-predictive across studies.  

Conclusion 
Inflammatory biomarkers may identify treatment-specific response patterns in TRD, although current 
evidence remains heterogeneous. Baseline inflammatory biomarkers represent a potential tool for 
precision treatment selection in TRD, however, larger studies are needed to confirm their predictive 
value.  

 



Clinical Outcomes of Multimodal Imaging in Glioblastoma Surgery: Improving Resection, 
Recovery, and Recurrence Rates 
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Background 
Maximal safe resection is a critical determinant of survival in glioblastoma (GBM), yet conventional 
imaging often struggles to delineate the full extent of infiltrative tumor without compromising 
neurological function. Emerging multimodal imaging techniques, combining structural, metabolic, and 
functional data, offer enhanced intraoperative guidance that improves tumor visualization and 
reduces surgical morbidity. This review synthesizes clinical evidence on the effectiveness of 
multimodal imaging in improving surgical precision and patient outcomes in glioblastoma surgery. 

Methods 
We conducted a narrative review of clinical trials and meta-analyses published from 1994–2024 using 
PubMed, Embase, and Google Scholar. Included studies assessed outcomes associated with 
intraoperative MRI (iMRI), 5-aminolevulinic acid (5-ALA) fluorescence, PET, MR spectroscopy (MRS), 
diffusion tensor imaging (DTI), and functional MRI (fMRI). Clinical endpoints analyzed included gross 
total resection (GTR), postoperative neurological deficits, Karnofsky Performance Status (KPS), 
progression-free survival (PFS), and recurrence. 

Results 
Multimodal strategies consistently outperformed single-modality approaches. Use of 5-ALA increased 
GTR rates from 36% to 65%, while iMRI enabled additional resection in real-time, increasing 
completeness by 28% in randomized trials. When combined with fMRI and DTI, iMRI-guided surgery 
not only enhanced tumor removal but also reduced postoperative deficits and improved or maintained 
KPS scores. Advanced PET tracers (e.g., 18F-FET) and MRS extended visualization beyond contrast 
enhancement, refining tumor margin delineation and predicting recurrence risk. Notably, select 
studies reported near-100% GTR rates with no worsening, and in some cases improvement of KPS, 
demonstrating that aggressive cytoreduction can be achieved without compromising neurological 
integrity when guided by multimodal imaging. 

Conclusion 
Multimodal imaging enables maximal safe resection of glioblastoma with significantly improved 
clinical outcomes. By enhancing surgical precision and preserving function, these technologies offer a 
powerful, evidence-based approach to improving both survival and quality of life. Continued 
integration into neurosurgical workflows should be prioritized as a new standard of care. 

 

  



Emotion Regulation Deficits as a Shared Mechanism Underlying Overlapping Psychological 
and Physiological Features of Trichotillomania and Sleep Terrors in Children 
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Background 
Trichotillomania (TTM), a hair-pulling disorder, and sleep terrors in the pediatric population are 
clinically distinct conditions that occur in different states - wakefulness and non-rapid eye movement 
(non-REM) sleep, respectively. Both disorders are commonly associated with stress, anxiety, and 
difficulties in emotional regulation. However, the literature has not clearly explored whether this 
dysregulation may explain a shared mechanism of potential co-occurrence in children. This literature 
review aims to synthesize current evidence on emotion regulation deficits in TTM and sleep terrors to 
explain overlapping psychological and physiological features of both disorders in children. Outcomes 
may inform implications for assessment, prognosis, and treatment selection in affected children and 
adolescents. 

Methods 
Comprehensive literature review using journal searches NCBI, NIH, PubMed, and Ovidmedline from 
2015-2025 was conducted. The inclusion criteria focuses on pediatric TTM and parasomnias with 
keywords including trichotillomania, hair-pulling disorder, tension, stress, autonomic arousal, anxiety, 
relief, parasomnias, non-REM, emotional dysregulation/deficit, nightmares. Inclusion criteria: articles 
in English, children aged 5 to 18 years. Exclusion criteria: studies published before 2015, non-English 
language, non-TTM-related content, and adult ages. 

Results 
Out of 20 articles obtained from the literature search, 10 publications met the inclusion criteria and 
supported the themes: increased physiological arousal, poor emotional awareness, and low ability to 
modulate anxiety or tension in children with TTM and sleep terrors. Regulation failures in both 
disorders result in behavioral and autonomic symptoms. In TTM, emotional deficits manifest as 
repeated hair-pulling that is self-soothing and relieves internal distress. In sleep terrors, dysregulation 
appears autonomically hyperarousal such as tachycardia and diaphoresis and behavioral discharges 
during non-REM sleep. Framing both disorders with this approach emphasizes the possibility of co-
occurrence which can deepen our understanding of pediatric emotional regulation and improve 
prevention, diagnosis, and holistic care.  

Conclusion 
Emotional regulation deficits provide a framework that links Trichotillomania and sleep terrors in 
children, two distinct disorders. The overlapping psychological and physiological features of both 
disorders emphasize potential co-occurrence that can help manage arousal and behavioral 
symptoms. 

 

  



Investigating Biomarkers of Anxiety Amelioration with Heterodyned Whole-Body Vibration 
using EEG 
Abstract ID: C104 
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Background 
A novel technology, coined heterodyned whole-body vibration (HWBV) has shown potential in treating 
anxiety associated with opioid withdrawal. This technology utilizes specific activation of cervical 
mechanoreceptors to enhance mesolimbic dopamine. Impact of HWBV on typical cortical indices of 
anxiety remains to be characterized. This study aims to utilize electroencephalography (EEG) to 
characterize emotional affective states following HWBV-induced anxiety amelioration. Analyzing the 
EEG data obtained in conjunction with HWBV may identify specific markers and underlying 
mechanisms important for understanding how HWBV and cervical mechanoreceptor activation 
impacts brain function and the hallmarks of its induced reduction of anxiety. 

Methods 
EEG recordings of each participant will be obtained. Recordings will include (in this fixed order) a 
baseline EEG recording with eyes open, an Eriksen flanker task, 8 minute recording eyes open with 
the chair on, a follow up Eriksen flanker task with the chair off, and a follow up EEG recording with 
eyes open. Collected data will be compared against known biomarkers of both trait and state anxiety. 
These biomarkers include theta/beta ratios, total beta power in the frontal and parietal lobes, trends of 
beta power in all brain regions and whole head delta power for the trait anxiety state. For the state 
anxiety state we will investigate gamma power, the theta/beta ratio in the frontal lobes, beta power in 
the parietal lobes, and the alpha/beta ratio in the frontal lobes. This data will provide us insight into 
the acute effects of HWBV on typical anxiety biomarkers shown with EEG 

Results 
Early Flanker data shows a decrease in ERN (error-related negativity) amplitude suggesting a 
decrease in anxiety state within 10 minutes of the HWBVC. 

Conclusion 
We anticipate that the data collected from test trials will show a significant change in EEG biomarkers 
of anxiety, thus providing us with more insight on the possible mechanisms and results of HWBV. 

 

  



Evaluating Swallowing Mechanics in Parkinson’s Disease Using Barium Swallow Studies: 
Implications for Aspiration Prevention 
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Background 
A barium swallow study is a key clinical diagnostic tool for dysphagia in patients with Parkinson's. By 
using the data from the barium swallow study, swallowing mechanics can be analyzed to help with 
the development of new therapeutic interventions that improve quality of life and safety for patients 
with Parkinson's.   

Methods 
Participants will engage in two study-related visits, the first of which will be online. During the online 
visit, participants will discuss their medical history and medical history, in addition to a safety screen 
for moderate intensity exercise. Visit two will be completed in person, and will involve a ten-item voice 
questionnaire, a complete lung function test, a moderate exercise test, and a barium swallow test. 
Before this test, participants will be asked to fast for at least eight hours before the examination and 
avoid chewing gum and smoking. Routine PD medications will be taken as scheduled. During the 
exam, participants will be seated upright while a C-arm X-ray captures images from lateral and 
anterior-posterior views. Participants will swallow barium in liquids and solids with different 
consistencies (thick, thin, and solid). This video fluoroscopy will be performed in the MED MS SLP 
department using their C-arm X-ray. Data obtained will be used to assess swallowing muscle 
mechanics (kinetics, bolus formation, etc) in people with PD and age-matched controls. 

Results 
nan 

Conclusion 
Patient's with Parkinson's will demonstrate delayed initiation of swallowing, limited tongue control, 
residual material in the esophagus after swallowing, and impaired coordination between swallowing 
and breathing 

 

  



Why Patients Choose Traditional Bone Setters: Sociocultural and Economic Determinants of 
Orthopedic Health-Seeking Behavior  
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Background 
Traditional bone setters (TBS) remain widely utilized for fracture care in many low- and middle-
income countries despite the availability of modern orthopedic services. This persistence reflects not 
only cultural traditions but also significant structural barriers to accessing formal healthcare. Patients 
often face financial constraints, limited geographic access to orthopedic surgeons, and mistrust of 
surgical interventions. The purpose of this narrative literature review is to examine the sociocultural 
and economic determinants that influence patients’ decisions to seek care from TBS, as well as the 
resulting implications for orthopedic outcomes and healthcare systems. 

Methods 
A narrative literature review was conducted using databases including PubMed, Google Scholar, and 
Scopus. Relevant peer-reviewed articles were identified using keywords such as “traditional bone 
setters,” “fracture care,” “orthopedic access,” and “health-seeking behavior.” Studies were included if 
they addressed patient preferences, determinants of TBS utilization, or clinical outcomes related to 
fracture management. Articles were screened and synthesized thematically into four categories: 
sociocultural determinants, economic determinants, clinical implications, and health system and 
policy considerations. 

Results 
Findings indicate that TBS utilization is strongly influenced by affordability, flexible payment systems, 
and geographic accessibility, particularly among rural and low-income populations. Sociocultural 
factors such as community trust and fear of surgical intervention further reinforce this preference. 
Patients who initially seek care from TBS often present later to formal healthcare facilities with 
complications, including malunion, infection, and advanced injury patterns, increasing the complexity 
of orthopedic management. 

Conclusion 
TBS utilization is driven by a combination of sociocultural beliefs and structural economic barriers 
rather than simple preference. These factors contribute to delayed presentation and poorer 
orthopedic outcomes, increasing the burden on healthcare systems. Addressing these challenges 
requires improved access to affordable orthopedic care, community education, and consideration of 
collaborative models that integrate TBS into formal referral networks to enhance patient safety. 

 

  



Study Protocol for a Meta-Analysis of Non-Pharmaceutical, Non-Invasive Concussion 
Treatment Modalities 
Abstract ID: C107 
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Background 
With many new emerging treatments for mild Traumatic Brain Injury (mTBI), a systematic review and 
meta-analysis assessing the current success of treatment modalities has yet to be performed in the 
last several years. This study protocol outlines a meta-analysis to review health outcomes for current 
treatment modalities for mTBI, including the possible benefits of aggregating treatments via a single 
structured therapy protocol (Ziaks et al., 2021). If successful, this study could be used to generate 
novel, up-to-date, evidence-based treatment protocols. The objective of this study is to compare, 
contrast, and ultimately assess prioritization of non-pharmaceutical, non-invasive treatments for mTBI 
therapy. 

Methods 
Papers included in this study are published on SCOPUS, PubMed, and EMBASE. Included articles 
will be peer-reviewed, published in English, with human subjects only, and with the full text of the 
article available. The techniques included in this review will be peripheral somatosensory stimulation, 
transcutaneous electrical nerve stimulation, photobiomodulation, pulsed electromagnetic field, 
vestibular rehabilitation exercises, vestibular habituation exercises, hyperbaric oxygen therapy, and 
primitive reflex integration exercises. 

Results 
nan 

Conclusion 
nan 

 

  



Assessment of Voice Measurements in Patients with Parkinson’s Disease 
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Background 
Parkinson’s disease (PD) is a neurodegenerative movement disorder which clinically presents with 
diminished motor functions such as tremors, rigidity, bradykinesia, dysphagia, and speech difficulty. 
While there is no cure currently available, there are general laboratory tests that can help with early 
detection of the disease as well as medications that may alleviate symptoms. This study will focus on 
speech patterns and vocal functions of PD patients through a novel wearable sensing device to help 
clinicians with early detection of PD. 

Methods 
Brigham Young University has developed a wearable device capable of measuring breathing, 
swallowing, and speech function. PD patients in Hoehn and Yahr stages 1-4 as well as healthy 
volunteers of the same age will be fitted with two sensor arrays: one on the anterior neck and another 
on the ULQ of the abdomen. This fitting process first involves skin prep wipes as needed for sensitive 
skin and hair removal at skin attachment sites. Following skin prep, the sensors are attached using 
KT tape. Both groups of patients will then undergo speech function teaching using Pentax 
Computerized Speech Lab (CSL) to assess acoustic and aerodynamic assessments - a facemask will 
be used for aerodynamic measurements. The speech function consists of a 10-item voice 
questionnaire with speech recordings requiring sustained vowel production, sentence and short 
paragraph recitation, and 30-60 second conversational speech. These measurements will also be 
used for auditory perceptual ratings. Patients will then complete a Conceptual Auditory Perceptual 
Evaluation of Voice (CAPE-V) and Voice Handicap Index-10. Primary outcome: sensitivity/specificity 
of wearable sensors for detecting voice changes in H&Y stage 1-2 PD compared to CAPE-V 
perceptual ratings. A baseline spirometry will then be conducted to measure flow volume loops, peak 
expiratory flow (PEF), forced vital capacity (FVC), forced expiratory volume in one second (FEV1) 
and two seconds (FEV2). Patients will then ride an exercise bike where breathing frequency, tidal 
volume, and breathing work (VE: VO2 and VE:VCO2) will be assessed. Upon completion, baby oil 
and a swab will be provided to help with the adhesive removal of the sensors.  

Results 
nan 

Conclusion 
nan 

 

  



Measuring Up: Exploring Blood Pressure Measurement Practices in Primary Care  
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Background 
Accurate blood pressure measurement is essential for the effective diagnosis and management of 
hypertension, yet inconsistent adherence to measurement guidelines can result in inaccurate 
readings and potentially affect patient care. According to the American Medical Association, improper 
blood pressure measurement techniques are a common issue that can lead to misdiagnosis and 
inappropriate treatment of hypertension. Studies have shown a 19.5 mmHg higher blood pressure 
reading in individuals who require an XL cuff but use a regular cuff (Ishigami). Diabetic and 
hypertensive patients who crossed their legs during examination increased their systolic 
measurement by 7.9 mm Hg and 6.7 mm Hg respectively (Adiyaman). The American Medical 
Association has published a protocol that can be followed to provide more accurate results, and we 
have used that as a resource for our survey.    This study aims to investigate the extent to which 
medical assistants in primary care clinics adhere to the recommended steps for 
obtaining accurate baseline blood pressure measurements. If they are consistently not following any 
of the steps, we would like to know if it is due to lack of education, time, discipline, etc. We 
hypothesize that medical assistants do not consistently follow all recommended guidelines, leading to 
variability in measurement accuracy.    

Methods 
The study will utilize Microsoft Forms to collect survey data. Participants will complete an original 
survey regarding their blood pressure measurement practices. The survey will be conducted with 18 
questions, including a demographic section. The survey will focus on adherence to recommended 
practices, such as ensuring patient rest, proper posture, correct arm position, and appropriate 
cuff size and placement.    

Results 
17 responses were collected with a majority (12) coming from family medicine clinics. Though results 
are not final, there are inconsistencies that can already be identified in the current blood pressure 
measurements by MA’s in the area: Only 2 of the 17 respondents  ensure the patient has an empty 
bladder before. When asked if they allow the patient rests for 3-5 minutes, roughly half (9 of 17) said 
“Yes” with 4 saying “No” and 4 saying “Sometimes”. MA’s were also asked why they failed to follow 
this protocol and most said it was due to lack of time and lack of training. Further data analysis will 
identify the statistical significance of these and other findings from this study.  

Conclusion 
nan 

 

  



Rare Case of Acute Pancreatitis Due to Severe Hypertriglyceridemia (>3,600 mg/dL) 
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Background 
Hypertriglyceridemia is an uncommon but important differential for acute pancreatitis and can be 
exacerbated by diabetic ketoacidosis (DKA). In cases with both conditions simultaneously present, 
initial diagnosis and management can be obscured and complicated.  

Methods 
We describe a 42-year-old female with type 2 diabetes mellitus and prior hypertriglyceridemia. This 
patient presented with epigastric pain that radiated to the back after not adhering to medication. 
Laboratory results revealed hyperglycemia, elevated anion gap metabolic acidosis, and positive 
urinary ketones consistent with DKA. Intravenous insulin therapy was initiated.  

Results 
Despite improvement in blood glucose levels, the patient's anion gap metabolic acidosis worsened. 
Additional lab evaluation was prompted, which revealed elevated lipase, inflammatory biomarkers, 
and triglyceride levels above 3,600 mg/dL. Computed tomography confirmed acute pancreatitis, 
which further prompted management with fluids, electrolytes, and supportive care, along with the 
initial insulin therapy. 

Conclusion 
This case displays the diagnostic complexity of hypertriglyceridemia-induced pancreatitis in the 
setting of DKA. Early treatment with insulin is critical as insulin addresses both metabolic imbalances 
and elevated triglyceride levels. Clinicians should maintain suspicion in diabetic patients with 
abdominal pain and worsening metabolic acidosis. 

 

  



Anatomical Case Report: A Pre-Aortic Circumflex Interazygos Vein 
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Background 
The azygos venous system demonstrates some variability arising from the complex regression and 
persistence of the supracardinal, subcardinal, and posterior cardinal veins during embryonic 
development. Among its historically rarer variants, a pre-aortic interazygos vein represents an 
additional venovenous connection between the left-sided hemiazygos and right-sided azygos 
systems. This additional connection is seldom documented in the literature and provides valuable 
insight into the developmental plasticity of the thoracic venous network. 

Methods 
During routine mediastinal dissection of an adult female cadaver, an example of this distinct venous 
channel was identified. 

Results 
In this specimen, the pre-aortic interazygos vein formed the ventral limb of a loop around the thoracic 
aorta, while the dorsal limb, to which it connected, persisted as the expected anatomical pattern of 
the hemiazygos system. This inferior, pre-aortic circumflex interazygos vein ascended obliquely at the 
levels of T7 to T9. 

Conclusion 
In this paper, we describe the anatomic features, review the developmental basis, and discuss the 
clinical relevance of this pre-aortic interazygos system variant. We also discuss that the true 
incidence of an interazygos vein is likely severely underreported, as most documented cases have 
been identified through whole-body cadaveric dissection. To date, only 24 prior cases of a pre-aortic 
interazygos tributary have been reported. Further, this inferior, pre-aortic circumflex interazygos vein 
is the first case of this pattern to be documented. Recognition of this venous variant is essential for 
accurate radiologic interpretation, avoidance of iatrogenic injury during thoracic and retroperitoneal 
procedures, and consideration of mediastinal pathology mimicry. 

 

  



The Potential Role of ESWT in Reducing Donor Site Morbidity Following ACL Reconstruction: 
A Narrative Review 
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Background 
Donor site morbidity is a recognized and clinically significant complication of ACL reconstruction using 
autograft tissue, with reported rates up to 47.3%. Despite evolving surgical techniques and graft 
selection strategies, donor site morbidity remains a persistent problem affecting rehabilitation and 
return to sport. Extracorporeal shockwave therapy (ESWT) is an established non-invasive 
intervention with proven efficacy in musculoskeletal tendinopathies, promoting tissue regeneration 
through mechanotransduction, neoangiogenesis, collagen synthesis, and pain modulation. Its 
potential application at ACL graft donor sites has not yet been formally evaluated. To evaluate the 
biological rationale and potential clinical application of ESWT in reducing donor site morbidity 
following ACL autograft reconstruction. 

Methods 
A narrative literature review will be conducted searching PubMed, Embase and Scopus using multiple 
synonymous search terms for each key concept. Search terms include 'extracorporeal shockwave 
therapy,' 'ESWT,' 'radial shockwave' and 'focused shockwave' for the intervention; 'donor site 
morbidity,' 'harvest site pain,' 'anterior knee pain' and 'graft site complications' for the outcome; and 
'ACL reconstruction,' 'patellar tendon graft,' 'BTB graft,' 'hamstring graft,' 'gracilis' and 
'semitendinosus' for the procedure and graft types. Additional searches will be done to target the 
biological mechanisms of ESWT. Reference lists of included studies will be hand-searched for 
additional relevant papers. Studies examining ESWT applied to tendon tissue, donor site morbidity 
following ACL reconstruction, or the biological effects of shockwave therapy on musculoskeletal 
tissue in human subjects within the last 10 years will be included. 

Results 
Preliminary searches suggest no studies have directly examined ESWT at ACL autograft donor sites, 
however full database screening is still ongoing. Donor site morbidity following ACL reconstruction is 
clinically significant and persistent. Biological studies demonstrate that ESWT promotes tendon 
healing through multiple mechanisms directly relevant to tissue disruption at autograft harvest sites. 
Indirect clinical evidence from ESWT in patellar tendinopathy and hamstring autograft tissue following 
ACL reconstruction suggests meaningful improvements in pain, function and tissue maturation. 
Current interventions targeting donor site morbidity have demonstrated only limited and transient 
benefit, which highlights the need for additional therapeutic modalities.  

Conclusion 
If confirmed upon completion of the full review that no studies have directly investigated ESWT at 
ACL graft donor sites, the biological and indirect clinical evidence presented may provide a 
compelling rationale for its application in this context.  

 



Microvascular Decompression in Treating Trigeminal Neuralgia 
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Background 
Classical trigeminal neuralgia (CTN) is a neurological condition characterized by paroxysmal, 
electrical shock-like pain in the distribution of the trigeminal nerve. CTN results from compression of 
the trigeminal nerve by adjacent vessels, most commonly the superior cerebellar artery. While first-
line therapy includes drugs like carbamazepine, many patients are refractory to medical 
management, and opt for surgical intervention. Microvascular decompression (MVD) is a popular 
technique to treat CTN. This procedure involves placing Teflon between the trigeminal nerve 
(Jannetta technique) and compressing blood vessel to ameliorate patients’ pain. Our study aim was 
to analyze the current research and patient characteristics of MVD in treating CTN. 

Methods 
We conducted a comprehensive review using Ovid and PubMed, to identify studies focused on MVD 
in idiopathic and CTN patients between 2021 and 2026. Prospective and retrospective observational 
studies were included in the analysis. Data analysis focused on patient characteristics and patient 
response to surgical intervention. Five of the six studies employed traditional MVD (Jannetta 
technique) or the modified Jannetta technique. One study assessed therapeutic efficacy using the 
Jannetta technique vs. a gelatin sponge insertion. 

Results 
Six observational studies comprising 1,258 total participants were analyzed. The average number of 
patients per study was 209. In total, females comprised 60% of all participants. One study included in 
the analysis did not report on patient gender. Two studies reported that male were significantly more 
likely to have an excellent outcome (BNI score I) compared to females. The average age at time of 
operation was 62.3 years. Combined, across all studies, right-sided operations were more common 
than left-sided operations (690 vs. 566). The majority of studies utilized the BNI scoring system to 
assess patient response to MVD. Two of the six studies used their own specialized scoring system. 
Follow-up times were variable, ranging from one day post-operative to a 5-year follow-up. At an 
average follow up of 2.9 years, the rate of therapeutic efficacy for traditional MVD, defined as BNI 
score I – III, across all studies was 81.5%.  

Conclusion 
Microvascular decompression is a common surgical option for patients with classical or idiopathic 
trigeminal neuralgia, refractory to medical management. Although this procedure has greater efficacy 
in treating CTN compared to idiopathic TN, patients with idiopathic TN have benefited from MVD. Our 
analysis showed that MVD achieved pain-free outcomes in 81.5% of subjects, at a mean of 2.9 years 
follow up. Two of the six studies included in the analysis demonstrated that men were more likely to 
report long-term pain-free relief compared to women. Study limitations include heterogenous follow 
up times and variations among the outcome measurements. However, all studies used in the analysis 
found MVD to be a safe and effective treatment option for CTN.  



The Effects of OMM and Dynamic Exercise on Shoulder Range of Motion 
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Background 
Student participation in high school athletics has steadily increased over the last few years, with a 
growing number of students participating in athletic programs. High school students reflect a unique 
cohort of athletes as they are actively growing and developing while participating in physically 
demanding sports. This combination may place these athletes at an increased risk for injury. Studies 
have shown that range of motion (ROM) is a key component to injury reduction and impacts one’s 
ability to move freely and without restriction.  Mitigating injury reduction is a challenging part of 
coaching and programming and should be of utmost importance for these developing athletes. Our 
research aims to evaluate strategies for improving ROM in high school athletes, specifically 
comparing the effects of Osteopathic Manipulative Medicine (OMM) and structured dynamic exercise 
programs. 

Methods 
This study compared the efficacy of Osteopathic Manipulative Medicine (OMM) versus a dynamic 
exercise warm-up in increasing shoulder range of motion (ROM) in female softball athletes. A total of 
23 participants were assigned to intervention groups based on patient identifiers: 11 odd-numbered 
subjects received OMM, while 12 even-numbered subjects received a dynamic warm-up. Pre- and 
post-intervention measurements were collected at a dedicated assessment station. Shoulder ROM 
was measured using a standard goniometer for both active and passive abducted internal and 
external rotation. The OMM intervention consisted of Myofascial Release (MFR) of the scapula and 
Muscle Energy techniques for the rotator cuff. The dynamic warm-up included two sets of 
standardized exercises, including arm circles, swings, overhead reaches, and scapular push-ups. 
Both interventions were standardized to a duration of 5–10 minutes to equate treatment modalities. 
Within-group improvements were analyzed using paired t-tests to compare pre- and post- intervention 
measurements, while unpaired t-tests were employed to compare the mean change in ROM between 
the OMM and dynamic exercise groups.  

Results 
No statistically significant between-group differences were observed for any of the eight ROM 
measures (all p > 0.05). The OMM group demonstrated trends toward greater improvement in 
external rotation, particularly left ER active (OMM +8.0° vs. Dynamic +2.8°, p = 0.103) and right ER 
active (OMM +7.1° vs. Dynamic +1.6°, p = 0.261), though neither reached significance. Within-group 
analysis revealed significant pre-to-post improvements in the OMM group for right ER passive (115.4° 
to 125.8°, p = 0.017), left ER active (98.1° to 106.1°, p = 0.016), and left ER passive (111.1° to 
118.1°, p = 0.043). The dynamic exercise group showed significant improvements in right IR passive 
(69.1° to 74.5°, p = 0.011) and left ER passive (108.0° to 113.6°, p = 0.015). 



Conclusion 
While there were no statistically significant differences between OMM and the dynamic exercise 
group, there were statistically significant increases in left arm active external rotation after OMM 
treatment and in right arm passive internal rotation after dynamic exercise. This shows that there is 
potential benefit to implementing these techniques to improve the range of motion in high school 
athletes. These findings provide valuable insight into the efficacy of these techniques on high school 
female softball players. Obtaining more data may help better examine the effects of OMM and 
dynamic exercises on the range of motion and enable comparison of their effects.  

 

  



Association of GLP-1 Receptor Agonist Use With Perioperative Outcomes in Orthopedic 
Surgery: A Scoping Review 
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Background 
Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) are increasingly prescribed for glycemic 
control, weight management, and metabolic health in a broad patient population. The extensive use 
of these medications has led to a growing number of patients undergoing orthopedic surgery while 
actively using GLP-1 RAs. The pharmacologic properties of GLP-1 RAs have prompted concerns 
about perioperative risks, including aspiration, gastrointestinal complications, and potential effects on 
bone healing. Although recent literature has examined these associations, the available evidence 
remains fragmented across orthopedic subspecialties. This scoping review synthesizes current 
evidence regarding the impact of GLP-1 RA use on perioperative outcomes in orthopedic surgery. 

Methods 
A scoping review was conducted following PRISMA-ScR guidelines. Comprehensive searches of 
PubMed, Scopus, and Ovid MEDLINE identified studies evaluating GLP-1 RA use in patients 
undergoing orthopedic surgery. Eligible studies included retrospective cohort, prospective 
observational, and case-control designs reporting perioperative outcomes across orthopedic 
subspecialties. Two reviewers independently screened studies and extracted data on study 
characteristics, procedures, outcomes, and key findings. 

Results 
(Still working): A total of 51 studies conducted between 2023 and 2026, encompassing approximately 
1.5 million patients, were included across multiple subspecialties such as arthroplasty, spine, foot and 
ankle, and orthopedic trauma. GLP-1 RA use was not associated with increased aspiration risk. In 
arthroplasty, most studies reported reduced 90-day periprosthetic joint infection, readmission, medical 
complications, and mortality, with the greatest benefit observed in patients with BMI ≥30 and in 
analyses specific to semaglutide. Preoperative exposure to GLP-1 RAs for at least three months was 
associated with significant reductions in adverse events. In spine surgery, GLP-1 RA use correlated 
with decreased pseudarthrosis, infection, revision, and healthcare utilization, although isolated 
studies noted increased renal and hematologic complications. Foot and ankle procedures 
demonstrated reduced complication rates, while orthopedic trauma studies indicated increased 
nonunion risk but decreased mortality and cardiac events. 

Conclusion 
(Still working): GLP-1 RAs are associated with broadly favorable perioperative outcomes across 
orthopedic subspecialties, particularly among obese and diabetic populations. Aspiration risk does not 
appear to be increased, suggesting that routine preoperative discontinuation may not be necessary. 
Longer preoperative exposure, especially with semaglutide, is associated with optimal benefit. 
However, potential risks such as acute kidney injury, gastrointestinal complications, and bone healing 



concerns call for further investigation. Prospective, procedure-specific studies are needed to inform 
standardized perioperative management. 

 

  



Off-Label Use of Tirzepatide to Reduce Alcohol and Nicotine Consumption: A Randomized 
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Background 
Tirzepatide, a dual GLP-1/GIP receptor agonist, has potential use as a therapeutic agent in 
supporting cessation of alcohol and nicotine use. Although existing treatments are effective for some 
individuals, current options to aid those seeking to decrease alcohol and nicotine consumption remain 
inadequate. Previous studies of traditional GLP-1 receptor agonists such as exenatide and 
semaglutide have demonstrated associations with reduced alcohol intake, but there is insufficient 
data on the use of tirzepatide, which exhibits both GLP-1 and GIP receptor agonist activity. This study 
aims to characterize any correlations between tirzepatide use and changes in substance intake and 
relevant behaviors. We hypothesize that there will be a significant reduction in alcohol and/or 
cigarette consumption in individuals treated with tirzepatide. 

Methods 
This study is a double-blind, placebo-controlled randomized controlled trial. Upon meeting inclusion 
criteria, participants with heavy alcohol and/or cigarette consumption are categorized into one of three 
populations, including those who: only drink alcohol, only consume cigarettes, or consume both 
substances. From there they are randomized to receive weekly placebo or tirzepatide injections. 
Participants receive eight weeks of treatment. Alcohol and cigarette consumption are monitored by 
self-report with daily and weekly surveys. Additionally, cigarette consumption is objectively monitored 
weekly using a Smokerlyzer device to measure exhaled carbon monoxide levels as an indirect 
measure of smoking frequency. Participants in the smoking groups receive nicotine supplementation 
patches to enhance their ability to achieve abstinence. 

Results 
nan 

Conclusion 
nan 

 

  



Racial and Ethnic Disparities in Alzheimer’s Patients  
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Background 
This research examines how race and ethnicity influence the prognosis of Alzheimer disease (AD). 
Disparities among different groups can affect the quality of treatment they receive, the education 
provided to them, and the resources available. For example, among participants in an observational 
study on dietary patterns, follow-up showed that there was a 4-9% lower risk of AD after 10 years and 
larger association with African Americans, Latino, and White Participants than other ethnicities. There 
was significantly higher risk of dementia onset among Black and Hispanic participants with 
cardiometabolic coexistence of two or more chronic or acute conditions. To better understand how to 
prevent the severe progression of AD, a closer examination of these factors will provide valuable 
insight.     

Methods 
We conducted a literature review by searching PubMed and the National Institute of Health (NIH). 
Inclusion criteria consisted of English-language, US-based articles published beginning 2020 through 
2025 and older adult populations. Articles were excluded if non-English or other neurodegenerative 
conditions. Key search terms include 'Alzheimer’s', ‘minority’ and 'disparity’, with the initial search 
yielding 48 results. Among these searches, it included observational studies and randomized control 
trials.   

Results 
Upon search completion, 25 articles abided by our inclusion criteria and shared themes of delayed 
diagnosis and inequitable treatment quality between minority groups. The collated evidence shows 
that minority groups, specifically Blacks and Hispanics, are at higher risk of misdiagnosis and/or delay 
in diagnosis. This inequity jeopardizes these patients’ ability to maximize their disease management 
and treatment outcomes. In addition, follow up treatment and referral issues are more likely to occur 
in minority groups compared to their non-Hispanic White counterparts. These findings highlight the 
front- and back-end disparities that exist between racial and ethnic groups regarding AD care as a 
whole.   

Conclusion 
AD, in a clinical setting, has been and continues to be widely studied. As the population ages, AD is 
quickly becoming a major public health concern, and disparities that exist between the affected racial 
and ethnic groups are becoming more apparent. As evidenced by this review, social factors like 
ethnicity and race have yet to be studied to the same depth. The disparities in AD care contribute 
significantly to the gap in diagnosis and treatment of AD among minority groups. Understanding the 
barriers that exist for patients of all racial backgrounds, especially minorities, is critical in filling the 
gaps to prevent AD's serious progression.    

 



Predictors of Postpartum Depression: A Comprehensive Review for Preventative Screening 
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Background 
Current screening tools used to detect postpartum depression (PPD) are primarily diagnostic, 
focusing on assessing existing symptoms. By identifying a patient’s specific risk factors early, 
clinicians can implement proactive interventions and improve overall maternal outcomes. 

Methods 
A comprehensive literature review was conducted to evaluate studies from global populations that 
assessed risk factors for PPD. Peer-reviewed articles, meta-analyses, and cross-cultural psychiatric 
studies were analyzed to identify universal predictors of the condition. 

Results 
 Preliminary analysis of the literature indicates three consistent risk factors that contribute to PPD 
across varying populations. These include: a personal or family history of depression, a lack of social 
support, and gestational complications (such as preterm birth or traumatic birth events). 

Conclusion 
nan 

 

  



Removal of chronic inflammation markers by means of soluble cytokine receptors 
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Background 
Globally, over 300 million Major surgery procedures are completed each year. Major surgeries involve 
extensive tissue manipulation, organ removal or alteration, or significant anatomical changes through 
large incisions. Anastomosis is the surgical connection of two separate body structures, most often 
tubular ones like blood vessels or parts of the intestine, to create a new pathway for fluid flow. This 
surgical union is performed to restore normal anatomy after a diseased section is removed, to bypass 
a blockage, or to connect a transplanted organ to the body's existing structures.   After major surgery, 
medications are used to assist various aspects of healing, including pain management (opioids, 
NSAIDs, local anesthetics), infection prevention (antibiotics), and blood clot prevention 
(anticoagulants). Other medications, like anti-nausea drugs and supplements like Vitamin C, may also 
be prescribed to address other recovery needs. The specific medications and their dosages are 
determined by the type of surgery and the individual patient's health. The interventions at the tissue 
level, direct intervention, are nonexistent. For example, anastomosis can join the vasculature, with 
limitations related to the surgeon’s skill and the size of the needle. If  the microvasculature is not 
reconnected or supported, consequences include bleeding, bruising, and loss of function. Thus, in 
this proposal, we aim to determine if microvasculature and or formation of new vasculature can be 
improved by accessing mechanical stimuli that endothelial cells understand and can process to 
restore physiological states. Additionally, the support of the vasculature, by collagen and elastin 
complexes in the extracellular matrix, plays a key function in regulating physiological states and also 
provides scaffolding for the hemostasis of the system.  

Methods 
Inflammation after major surgery is a protective, but sometimes harmful, immune response that is 
vital for healing but can lead to complications like organ dysfunction, infection, and persistent 
disability. In the third aim, we will design, express, and demonstrate binding to their native ligands 
soluble receptors for the six major pro-inflammatory receptors: TNFR, IFNAR1/2, IFNGR1/2, ILR1, 
ILR6, and CCR2. These soluble receptors can decrease the effects of inflammatory signals that can 
be harmful to the healing process after Major Surgery. 

Results 
Using protein engineering and synthetic biology, we have generated soluble receptors for IL-1, IL-6, 
IL-8, IL-12, and TNF-alpha, and confirmed their presence using Western blot. ELISA protocols will be 
implemented next to determine binding affinities. 

Conclusion 
The advent of AI and protein structure knowledge has enabled the production of these soluble 
receptors. Future work will confirm their constants of affinity for their intended target. Beyond this, 
protein purification in large amounts will allow us to reduce chronic markers in the plasma of patients 
suffering from chronic conditions such as migraines, PCOS, and autoimmune disorders like Lupus. 



Effects of Bridging Intravenous Thrombolysis combined with Mechanical Thrombectomy in 
Adults with Medium Vessel Occlusions: A Systematic Review and Meta-Analysis   
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Background 
Mechanical thrombectomy (MT) is the standard of care for acute ischemic stroke due to large-vessel 
occlusion (LVO). However, its role in medium-vessel occlusion (MeVO) stroke remains less clearly 
defined. Recent studies have shown little or no overall benefit, raising the questions about routine use 
of MT in patients. Despite these findings, it is possible that specific subgroups may still derive benefit 
from MT intervention. Intravenous thrombolysis (IVT) is often used in eligible patents with LVO prior 
to MT as part of a bridging strategy. Begging the question of whether this group of patients would 
benefit from bridging therapy with MeVO. Additionally, concerns persist regarding risk of hemorrhagic 
complications with thrombolysis. Existing literature on MT in MeVO has been influenced by factors 
such as treatment timing, primary versus rescue occlusions, infarct core growth, and procedural 
variability, creating uncertainty regarding optimal treatment strategies.  

Methods 
A systematic review and meta-analysis will be conducted in accordance with PRISMA guidelines. 
Electronic databases including PubMed/MEDLINE, Embase, Scopus, Web of Science, and Cochrane 
Library will be searched from inception to present. Eligible studies will include randomized controlled 
trails and retrospective cohort studies comparing bridging IVT followed by MT versus direct MT alone 
in adult patients with MeVO. Primary outcome will be functional independence at 90 days (modified 
Rankin Scale [mRS] 0-2). Secondary outcomes will include reperfusion success, symptomatic 
intracranial hemorrhage, mortality, early neurological improvement, and procedural complications. 
Study selection, data extraction and risk of bias assessment (using RoB 2) will be performed 
independently by three reviewers. If appropriate, pooled estimates will be calculated using random-
effects meta-analysis. 

Results 
nan 

Conclusion 
nan 

 

  



Development of a Novel Balance Assessment to Evaluate and Improve Balance 
Abstract ID: C121 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Abraham Robinson; Noorda COM 

Background 
In the United States, over 14 million Americans aged 65 years and older report falling annually. Falls 
are associated with a higher risk of future falls and substantially increase costs of healthcare, 
morbidity, and mortality. In older adults, 84.6% of injury-related deaths are due to falls and 38.19% of 
hospital admissions result from fall injuries. Although falls are more prevalent in later life, balance 
reflects lifelong neuromuscular and neurological health. Early-life postural stability may therefore 
serve as a valuable biomarker of future functional decline, highlighting the need to characterize 
balance performance in healthy adults. 

Methods 
We are using a combination of balance devices (the gibbon slack board and the bosu balance trainer) 
in conjugation with blaze pods to test balance by the following methods: how many lit pods can be 
tapped in a 1 minute window, How long does it take for an individual to hit 8 lit pods. Once a protocol 
is developed, it will be tested on individuals of various ages. It is proposed that scores on these 
balance tests can be used as part of a larger model to predict biological age relative to chronological 
age 

Results 
nan 

Conclusion 
nan 

 

  



Evaluating the Reproducibility of Osteopathic Cranial Manipulative Medicine  
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Background 
Diagnostic reliability of Osteopathic Cranial Manipulative Medicine (OCMM) is challenged by some 
clinicians due to data that demonstrates poor inter-rater and intra-rater reliability. Prior systematic 
reviews have reported weak or inconclusive findings in these areas. However, most studies 
inadequately account for operator training and experience. This prospective study aims to identify 
whether inter- and intra-rater reliability is directly proportional to an operator’s level of training and 
experience. If so, this could improve our understanding of prior research and inform better quality 
studies moving forward.  

Methods 
This prospective, single-blind, randomized diagnostic reliability study will enroll adult participants and 
OCMM trained operators. The operators will be stratified into one of three tiers based on their 1) 
Verified training and experience, 2) frequency of cranial OMT use, and 3) self-reported confidence. 
Each operator, blindfolded to minimize visual and contextual bias, will assess five standardized 
participants twice in randomized order. The operator will report their diagnosis of 1) CRI frequency, 2) 
CRI amplitude, 3) Cranial strain pattern, and their level of confidence in each diagnosis. Inter-rater 
reliability will be calculated within operator groupings. Intra-rater reliability will be assessed using 
paired analyses across repeated assessments. Confounding factors (hair type, head positioning, 
palpation time, memory effects) will be mitigated through hair type groupings, minimal palpation 
windows, randomized order, and operator blinding. 

Results 
We anticipate better inter- and intra-rater reliability among operators with more training, frequency of 
use, and confidence. CRI frequency is expected to demonstrate low to moderate reliability, reflecting 
known challenges in temporal palpatory assessments. However, as operator training, frequency of 
use and confidence increase we anticipate inter- and intra-rater reliability to increase proportionally. 
Additionally, CRI amplitude ratings may show low agreement due to nominal categorization. 

Conclusion 
If the reliability of OCMM diagnosis is demonstrated to be directly proportional to the training and 
experienced-based stratifications, these findings would inform more effective study designs in future 
research. Further, these findings would support the re-evaluation of prior research for clearer 
interpretation. 

 

  



Association Between Vaccine Exemption Rates and Communicable Disease Outbreaks in 
School-Age Children in Utah (2015–2025) 
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Background 
Vaccine-preventable diseases remain a significant public health concern in the United States, 
particularly in the context of rising vaccine exemption rates among school-aged children. Herd 
immunity for highly contagious diseases such as measles requires approximately 95% vaccination 
coverage; however, increasing exemptions threaten this threshold and contribute to the resurgence of 
outbreaks. Recent national data demonstrate an upward trend in kindergarten vaccine exemptions, 
with rates increasing in most states and exceeding 5% in several jurisdictions. Concurrently, measles 
outbreaks have increased nationwide, with the majority of cases occurring in unvaccinated 
individuals. Utah has exhibited comparatively high exemption rates, particularly among 
kindergarteners, with notable geographic clustering by local health district (LHD). These trends raise 
concerns regarding the relationship between exemption rates and communicable disease outcomes, 
specifically for measles, pertussis, and varicella. We hypothesize that LHDs with exemption rates 
>5% will demonstrate higher incidence of measles, pertussis, and varicella outbreaks compared to 
districts maintaining >95% coverage. 

Methods 
This study utilized a retrospective ecological design to evaluate the association between vaccine 
exemption rates and communicable disease incidence among school-aged children in Utah from 
2015 to 2025. Data collection is complete and analysis is in progress. Vaccine exemption data for 
kindergarten-aged children were obtained from publicly available datasets provided by the Utah 
Department of Health and Human Services, including school-level and local health district-level 
reports. Disease incidence data for vaccine-preventable illnesses, including measles, pertussis, and 
varicella, were obtained from Utah public health surveillance dashboards and national sources. Data 
will be aggregated by LHD and aligned by school year to ensure temporal consistency between 
exemption rates and disease outcomes. Data from 13 Utah LHDs representing approximately 47,000 
kindergarteners annually over 10 school years was collected. Primary exposure variables include the 
percentage of kindergartners with exemptions for measles-mumps-rubella (MMR), diphtheria-tetanus-
acellular pertussis (DTaP), and varicella vaccines. Outcome variables include annual and school-
year–aligned case counts of corresponding diseases. Correlation analysis, using Pearson or 
Spearman coefficients as appropriate, will be performed to assess the relationship between 
exemption rates and disease incidence. Additional analyses may include descriptive trend evaluation 
and regional comparisons across Utah’s LHDs. 

Results 
At the time of submission, all data sources have been collected and are currently being analyzed. 



Conclusion 
The results from this study may inform future policy review regarding personal belief exemption laws 
and support the development of targeted public health interventions in high-risk local health districts.  

 

  



Modulating the placebo effect using an fNIRS-based neurofeedback training program: a 
literature review  
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Background 
We aim to harness the positive benefits of the placebo effect through PFC training. The present work 
represents a literature review designed to inform a randomized-controlled trial that will assess the 
potential of neurofeedback-based PFC training to intentionally elicit placebo-like enhancements to 
physical and mental functioning as well as measure PFC activity during the placebo effect. Given the 
role of the PFC in the placebo effect, we propose that a neurofeedback-based PFC training regime 
will modulate the placebo effect and open doors to conscious avenues for accessing placebo-like 
benefits. The placebo effect is a phenomenon in which outcomes occur in the absence of an 
intervention’s active variables or techniques. In other words, an individual’s beliefs and expectations 
of a treatment can produce measurable effects. The placebo effect is a well-documented 
phenomenon and is a cornerstone of modern clinical studies. Strong evidence links placebo 
responses to activity in the prefrontal cortex (PFC). Recent advances in functional near-infrared 
spectroscopy (fNIRS) have made non-invasive cortical neuroimaging accessible to consumers. fNIRS 
can be used to measure PFC activity by using near-infrared light to assay cortical blood oxygen 
saturation. In the consumer space, this technology often uses cortical activity to create a 
neurofeedback-based training program that increases PFC activity and strength. While the placebo 
effect is well-documented, little is known about how to intentionally harness its benefits. 

Methods 
We reviewed the available literature on topics including the neural pathways involved with placebo, 
clinical applications of placebo, neuroimaging techniques measuring placebo, and the relationship 
between PFC activity and a resultant placebo effect. Studies that used placebo only as part of a 
methodology were not included. 

Results 
Preliminary results suggest that placebo-integrated medicine could provide potential relief from pain 
and affective disorders via well-established neural pathways. Neuroimaging studies connect the 
dorsolateral and ventromedial regions of the prefrontal cortex to the expectations, belief, and pain 
modulation that underpin placebo. MRI has previously mapped these pathways while emerging 
evidence opens the door to using fNIRS clinically. Together, these findings encourage further 
research with hope of leveraging the power of the prefrontal cortex, placebo, and portable 
neuroimaging. 

Conclusion 
nan 
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Background 
Celiac disease (CD) associates with elevated psychiatric comorbidity, but population-level prevalence 
data remain limited. Objective: To compare psychiatric and sleep disorder prevalences between 
adults with and without CD in a large U.S. cohort. 

Methods 
Cross-sectional analysis of 2,703 adults with CD (identified by ICD/SNOMED codes) and 8,070 non-
CD controls from the NIH All of Us Research Program. We estimated odds ratios (ORs) with 95% 
confidence intervals (CIs) for depressive, anxiety, bipolar, personality, eating, somatoform, substance 
use, schizophrenia, insomnia, and sleep apnea diagnoses. 

Results 
Anxiety disorders affected 42.1% with CD vs 13.7% controls (OR 4.59, 95% CI 4.16-5.08), depressive 
disorders 30.9% vs 10.9% (OR 3.66, 3.29-4.08), insomnia 22.4% vs 7.6% (OR 3.53, 3.12-4.00), and 
sleep apnea 14.8% vs 5.9% (OR 2.76, 2.39-3.19). Bipolar (OR 2.40), personality (OR 4.33), eating 
(OR 4.56), and somatoform (OR 5.13) disorders showed similar elevations (all p<10⁻¹⁴); 
schizophrenia and substance use did not differ. Findings persisted across sexes. 

Conclusion 
Adults with CD face a substantially higher psychiatric and sleep disorder burden than controls. 
Routine mental health/sleep screening warrants integration into CD care to improve gluten-free diet 
adherence and quality of life. 

 

  



Investigation of Differences of Adverse Effects of Semaglutide in Diabetics, With or Without 
Obesity, and Patients Only Experiencing Obesity: A Meta-Analysis  
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Background 
With the rise of obesity and diabetes in the United States over the past decade, semaglutide has 
emerged as a treatment option for both populations. Semaglutide is a Glucagon Like Peptide - 1 
Receptor Agonist (GLP-1 RA), reducing hunger signals, helping patients lose weight rapidly. 
However, semaglutide often comes with multiple gastrointestinal side effects including: nausea, 
vomiting, diarrhea, and constipation. In this meta-analysis, we investigate whether diabetics, with or 
without obesity, and obese populations have a difference in these adverse effects, and whether route 
of administration influences adverse events.   

Methods 
We searched three databases (Embase, Medline, and PubMed) and some websites. After filtering the 
duplicates, we performed an initial screening for relevant articles. Inclusion criteria consisted of peer-
reviewed articles published between 2020-present, discussed semaglutide adverse events, 
populations with participants 18 and higher, patients with diabetes, with or without obesity, or obesity 
only. Exclusion criteria included: studies involving patients who had comorbities of chronic kidney 
disease, and gastrointestinal disorders that occurred outside of study (i.e. irritable bowel disease, 
celiac disease, hepatic stenosis, etc.) Each article was screened by 2 separate reviewers.  After the 
screening and during the data extraction, 2 reviewers evaluated the data that was found.   

Results 
 In the initial analysis, there were no differences between the obese and the diabetic populations (with 
or without obesity), in the oral or subcutaneous routes of semaglutide administration. However, in the 
categories of adverse effects of constipation, diarrhea, and nausea, routes of administration had 
significantly different complications. For oral semaglutide, the percentage of constipation, diarrhea, 
and nausea were: 10.1, 10.7, 20.6, respectively. Subcutaneous administration percentage was 
almost double; with constipation, diarrhea, and nausea percentages being 24.9, 28.8, 43.1, 
respectively. We did not find any significant difference between oral and subcutaneous administration 
for the adverse effect of vomiting.  

Conclusion 
Although our initial analysis does not suggest any difference between diabetics (with or without 
obesity) and obese populations, route of administration has a significant effect on patient 
complications while on the drug. This insight has serious implications for providers when prescribing, 
allowing them the ability to alert the patient of what to expect for either route of administration of 
semaglutide.   

 

  



Evaluation of Sphenopalatine Ganglion OMT Release and Anesthetic Block in Refractory 
Migraine 
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Background 
Chronic migraine is associated with dysregulation of the trigeminovascular system and 
parasympathetic outflow, contributing to intracranial vasodilation, neurogenic inflammation, and 
central sensitization. The sphenopalatine ganglion (SPG) serves as a critical autonomic relay and has 
emerged as a potential therapeutic target. Transnasal SPG local anesthetic blocks demonstrate 
variable clinical efficacy. Additionally, while osteopathic manipulative treatment (OMT)–based SPG 
release is widely taught, it lacks robust comparative and physiologic evaluation. Recent advances in 
SPG-targeted neuromodulatory stimulation further suggest that nonpharmacologic approaches may 
influence autonomic tone and migraine physiology. However, comparative studies integrating clinical 
outcomes with objective autonomic measures remain limited. This study aims to evaluate and 
compare clinical efficacy and autonomic effects across SPG-targeted neuromodulation strategies in 
patients with refractory chronic migraine.  

Methods 
We will conduct a prospective, randomized, controlled study enrolling adults with chronic migraine 
meeting ICHD-3 criteria for ≥12 months and refractory to at least two standard preventive medication 
classes or interventions. Participants will be randomly assigned and blinded to one of four 
intervention groups: (1) OMT-based SPG release, (2) transnasal SPG local anesthetic block (e.g., 
lidocaine or bupivacaine), (3) SPG-targeted neuromodulatory electrical stimulation, or (4) 
sham/control intervention. Primary clinical outcomes include migraine frequency, intensity, and 
duration measured over an 8-week follow-up period. Secondary outcomes will assess autonomic 
function using objective physiologic measures, including heart rate variability, pupillary reactivity, and 
skin conductance, obtained pre- and post-intervention. Patient-reported disability (HIT-6, MIDAS), 
medication utilization, and quality-of-life measures will also be collected. All measurements and 
outcomes will be evaluated via ANOVA. Following completion of primary outcome assessment, all 
participants, regardless of randomized assignment, will be offered access to their preferred active 
intervention.  

Results 
We hypothesize that all active intervention groups will demonstrate greater reductions in migraine 
frequency and severity compared with sham controls. SPG-targeted electrical stimulation is 
anticipated to yield the greatest magnitude and duration of clinical effect through neuromodulation. 
Pharmacologic SPG block is expected to produce the most immediate symptom relief, while OMT-
based SPG release may yield more modest but sustained benefits via indirect autonomic regulation. 
Exploratory analyses will examine baseline predictors of response, including migraine duration and 
autonomic profile.  



Conclusion 
This study seeks to provide a comparative evaluation of manual, pharmacologic, and 
neuromodulatory SPG-targeted interventions in refractory chronic migraine, integrating clinical 
outcomes with objective autonomic measures. This work aims to clarify the therapeutic potential and 
limitations of SPG-directed therapies. Findings may inform personalized treatment strategies, guide 
future mechanistic research, and support evidence-based integration of nonpharmacologic 
neuromodulation approaches in headache management.  

 

  



Deep-Pressure and Vibrotactile Stimulation for Anxiety Regulation in Children with Autism 
Spectrum Disorder: A Mechanistic Narrative Review 
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Background 
Children with Autism Spectrum Disorder (ASD) frequently experience sensory dysregulation and 
anxiety, interfering with daily function, school participation, and family routines. Anxiety affects an 
estimated 40-60% of children with ASD, yet current behavioral and pharmacologic treatments 
inconsistently address sensory-driven anxiety. Sensory-based interventions such as deep-pressure 
stimulation and vibrotactile therapy have emerged as low-risk, non-pharmacologic approaches 
intended to modulate physiological arousal and improve sensory regulation.To evaluate whether 
current evidence supports the biological plausibility and emerging clinical potential of deep-pressure 
and frequency-based cutaneous stimulation as therapeutic interventions for anxiety reduction in 
children with ASD. 

Methods 
A narrative review of peer-reviewed literature was conducted using PubMed and Google Scholar. 
Search terms included autism spectrum disorder, deep pressure therapy, vibroacoustic therapy, 
TENS, cutaneous stimulation, and anxiety. Foundational and contemporary studies published 
between 1987 and 2025 were reviewed. Evidence from clinical trials, observational studies, and case 
reports was evaluated for outcomes related to anxiety, behavioral regulation, sensory processing, and 
autonomic markers. Mechanistic literature examining autonomic nervous system modulation, 
mechanoreceptor signaling, and neurochemical pathways was also assessed to evaluate the 
physiological plausibility of these interventions. 

Results 
Existing studies suggest that sensory-based interventions such as Ayres Sensory Integration, deep-
pressure therapies, and vibroacoustic approaches may improve behavioral regulation and reduce 
anxiety-related distress in some children with ASD. Proposed mechanisms include modulation of 
autonomic balance, mechanoreceptor-mediated somatosensory input, and downstream effects on 
neural circuits involved in stress regulation. Studies examining vibrotactile stimulation and TENS 
further suggest potential effects on parasympathetic tone and stress-response pathways. However, 
interpretation of these findings is limited by small sample sizes, heterogeneous methodologies, 
inconsistent outcome measures, and limited long-term follow-up. 

Conclusion 
Current literature provides limited but biologically plausible support for deep-pressure and frequency-
based cutaneous stimulation as adjunctive interventions for anxiety reduction in children with ASD. 
These therapies may represent accessible sensory-informed complements to established treatments 
such as cognitive behavioral therapy and occupational therapy. Continued research, including well-
designed randomized controlled trials, is needed to determine clinical efficacy and guide the 
development of scalable sensory-based therapeutic platforms targeting autonomic regulation in ASD. 



Relationships Between Clinical Symptom Scales and EEG Biomarkers in OUD Patients  
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Background 
Opiate Use Disorders (OUDs) are highly prevalent, often refractory, and have an extensive impact on 
an individual's life. Treatment options are available, but variations in clinical symptoms and 
comorbidities often lead to OUD being ineffectively treated despite pharmacological, psychological, 
lifestyle, and other interventions. One potential area of advancement in the treatment of OUD involves 
objectively measuring patient addiction status and recovery. Current methods are limited, and, as a 
result, treatment often relies heavily on subjective patient self-reporting using symptom scales and 
questionnaires. While useful, these methods do not directly measure physiological changes 
associated with opiate addiction. Electroencephalography (EEG) offers a window into cerebral 
function and health, which may provide insight into these physiological changes along the disease 
course. By correlating EEG biomarkers with multiple mental health scales, we aim to demonstrate 
how EEG data can be used as a diagnostic and prognostic tool that may identify OUD treatment 
targets and drive reductions in physiological and psychological signs and symptoms during OUD 
treatment. 

Methods 
Participants were recruited from two inpatient SUD treatment facilities. Patients completed the Clinical 
Opiate Withdrawal Scale (COWS), Patient Health Questionnaire-9 (PHQ-9), Hamilton Anxiety Rating 
(HAM-A), and the Adult ADHD Self-Report Scale (ASRS). Using WAVi Co. portable EEG headsets 
and software, patients then completed a series of cognitive tests. These included an oddball tone 
identification test, a Flanker test, and two trail-making tests, with 19- lead EEG data being gathered 
from the oddball tone test and flanker test. 

Results 
Data were collected from 121 male and female participants over 129 sessions. Analysis is in 
progress. Analyses being conducted include comparing results from the Clinical Opiate Withdrawal 
Scale (COWS), Patient Health Questionnaire-9 (PHQ-9), Hamilton Anxiety Rating (HAM-A), and the 
Adult ADHD Self-Report Scale (ASRS) with EEG biomarkers like P-300 delay, Theta/Beta Ratio, 
Frontal Alpha Asymmetry, and cognitive task time. 

Conclusion 
nan 

 

  



Exploring Elevated Parkinson’s Disease Mortality in Utah: Geographic and Environmental 
Factors 
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Background 
Parkinson’s disease (PD) is the second most common neurodegenerative disorder worldwide and 
represents a growing public health concern as populations age. Although PD occurs globally, 
geographic variation in incidence and mortality has been consistently reported. In the United States, 
several western states demonstrate higher Parkinson’s disease mortality compared with national 
averages, with Utah frequently ranking among the states with the highest age-adjusted death rates. 
The causes of this pattern remain unclear; however, we hypothesize that Utah’s elevated PD 
mortality is multifactorial, potentially driven by an older age distribution, regional environmental 
exposures such as agricultural chemicals and air pollution, differences in healthcare access and 
diagnostic practices, and lifestyle factors, particularly the state’s low smoking prevalence, which may 
reduce the protective effect of nicotine observed in PD. 

Methods 
 A narrative review was conducted to synthesize existing literature on geographic and environmental 
contributors to elevated Parkinson’s disease (PD) mortality in Utah. A comprehensive search of 
electronic databases, including PubMed and Scopus, was performed. Search terms included 
Parkinson’s disease, Utah, mortality, epidemiology, pesticides, air pollution, smoking, environmental 
exposure, genetics, and neurodegeneration. The initial PubMed search used the phrases 
"Parkinson’s disease" AND mortality AND epidemiology. Filters were applied for publication years 
2000 to 2025, article types including clinical trials, meta-analyses, randomized controlled trials, and 
systematic reviews, studies involving human subjects, and English language publications. This 
search yielded 60 articles. A subsequent search was conducted using Scopus with the same search 
terms, "Parkinson’s disease" AND mortality AND epidemiology. Filters included publication years 
2000 to 2025, article types limited to articles and reviews, human subjects, English language, studies 
conducted in the United States, and journal source type. This search yielded 134 articles. After 
removal of duplicates and application of inclusion and exclusion criteria, articles were screened for 
relevance to Parkinson’s disease mortality, environmental exposures, and geographic variation, with 
particular attention to studies applicable to Utah or the western United States. Exclusion criteria 
included non-English publications, studies conducted outside of the United States, articles focused on 
other neurodegenerative diseases without relevance to Parkinson’s disease, and studies lacking 
applicability to environmental or geographic risk factors. 

Results 
Existing evidence suggests multiple plausible contributors to elevated PD mortality in Utah. 
Environmental exposures, including pesticides and industrial pollutants, have been associated with 
increased PD risk in prior studies. Air pollution, particularly fine particulate matter, represents another 
biologically plausible contributor through mechanisms involving neuroinflammation and oxidative 
stress. Utah’s unique population characteristics, including the lowest smoking prevalence per capita 



and potential genetic clustering, may also influence observed mortality patterns. However, direct 
causal relationships specific to Utah remain limited, and available evidence is largely observational. 

Conclusion 
Parkinson’s disease likely arises from complex interactions between genetic and environmental 
factors. Utah’s consistently elevated PD mortality highlights the need for continued epidemiologic 
investigation within the state. Improved understanding of these contributing factors may inform 
prevention strategies and guide future research on environmental determinants of neurodegenerative 
disease. Future studies integrating longitudinal cohort data, environmental exposure mapping, and 
genetic analysis will be critical to clarifying causality and identifying modifiable risk factors that may 
reduce disease burden at both the state and national level. 

 

  



How does OMM affect ROM and strength in overhead athletes when comparing dominant 
to non-dominant side?  
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Background 
Shoulder injuries are common among adolescent athletes, particularly in overhead sports such as 
softball. Overhead athletes experience repetitive stress which can affect shoulder range of motion 
and strength. Osteopathic manipulative medicine (OMM) is a hands-on approach used to diagnose 
and treat musculoskeletal pain and prevent illness or injury. Prior research has shown OMM to be an 
effective alternative approach to enhance performance and prevent injuries in athletes.   Overhead 
athletes demonstrate significant asymmetries between their dominant and non-dominant side due to 
frequent use. A recent study had found the dominant arm in female overhead athletes was leading 
cause of injury, especially in cases involving overuse, instability, and musculotendinous injury. 
Understanding differences in dominant vs non-dominant ROM and isometric strength results after 
osteopathic manipulative medicine treatment can be used to prevent injury. This study aims to assess 
the differences in ROM and isometric strength of dominant side versus non-dominant side in female 
softball athletes after being treated with OMM.   

Methods 
A women’s softball team was from Provo High School consisting of 24 participants. Participants were 
assembled throughout practice. First, a participant filled out a survey and provided consent.    Next, a 
participant was asked to abduct their arm 90 degrees and maintain their elbow at a 90 degree angle 
as well. A goniometer was lined up with their humeroulnar joint, and the range of motion was taken 
for internal and external shoulder rotation.    After determining ROM, the Dynamometer is used to find 
participant force. Participants are asked to lie supine with their arm and elbow abducted to 90 
degrees. The measurement pad is placed on their dorsal wrist for external rotation and on their 
palmar wrist for internal rotation. They are then instructed to “Build pressure over a few seconds until 
it is as hard as they can.” They are also instructed to not jerk their shoulder. Their force is measured 
over approximately 5 seconds.  This is repeated three times per each motion and the average force is 
calculated. Once these values are collected, the participants begin their group specific treatment.   
Group A   Participants with an odd number were assigned to be apart of the dynamic warmup group. 
This dynamic warmup consisted of  2 sets of the following:10 forward arm circles, 10 backward arm 
circles, 10 arm swings, 5 overhead reach side bends on each side,  10 alternating shoulders flexion 
to extension, 10 external/ Internal rotations with the  humerus abducted 90 degrees, 10 scapula push-
ups.   Group B   Participants with an even number were assigned to be apart of the Osteopathic 
Manipulative Treatment. The treatments selected were Direct myofascial-release and muscle energy 
of the rotator cuff.                  Pre vs post OMM for dominant and non-dominant range of motion and 
strength   (We removed the two null respondents for dominance)   T-test (unequal variance and 
paired)   Average change of the range of motion degrees dominant vs non-dominant for passive vs 
active    Average change of the range of motion degrees dominant vs non-dominant for passive and 
active   Average percent change of the range of motion degrees dominant vs non-dominant   Average 



isometric strength changes in dominant vs non-dominant    Average percent change in isometric 
strength for dominant vs non-dominant  

Results 
After performing t-test, average active and passive range of motion change for external rotation and 
internal rotation for dominant hand athletes was increased by 8 degrees (1.78%) and increased by 10 
degrees (7.77%) for non-dominant hand athletes with a standard deviation of 9.76 and 8.8 
respectively (p = 0.37; n = 32).    After performing t-test, average passive range of motion change in 
external rotation and internal rotation for dominant hand athletes was 4 degrees (3.37%) and 6 
degrees (7.47%) for non-dominant hand athletes, with a standard deviation of 11.6 and 7.5 
respectively (p = 0.59; n = 16).   After performing t-test, average active range of motion change in 
external rotation and internal rotation for dominant hand athletes was increased 11 degrees (0.19%) 
and increased 13 degrees (8.08%) for non-dominant hand athletes, with a standard deviation of 5.9 
and 8.6 respectively (p = 0.39; n = 16).    When comparing effectiveness of OMM on external rotation 
compared to internal rotation ROM overall, those that received OMM as the treatment had an 
average change in external rotation increase in 7 degrees and an increase in internal rotation by 1 
degree, with a standard deviation of 9.88 and 7.7 respectively (p = 0.01; n = 32).     After performing t-
test, average isometric strength of external rotation and internal rotation decreased by 0.9 lbs (-
3.84%) in dominant hand and 0.2 lbs (-0.71%) in non-dominant hand, with a standard deviation of 
1.96 and 1.36 respectively (p = 0.22; n = 16).   

Conclusion 
Osteopathic manipulative medicine (OMM) showed an increase in shoulder range of motion (ROM) in 
overhead athletes. Larger ROM increases were seen in the non-dominant upper limb when compared 
to the dominant upper limb. These increases were seen in both active and passive ROM for both 
internal and external rotation, though most of these studies were not statistically significant. OMM 
was associated with a statistically significant increase in external rotation when compared to internal 
rotation, suggesting that OMM could be of more benefit to athletes that require more improvement in 
their external rotation ROM for their respective sport or injury.       In contrast, a small decrease in 
strength was seen after OMM in both dominant and non-dominant upper limbs, though these 
numbers were not statistically significant. This finding may be attributable to a decrease in muscle 
tone following the OMM technique rather than an actual decrease in strength.      These results 
suggest that OMM may be more effective at increasing upper extremity ROM rather than strength in 
the short term. Also, OMM could be used as a tool to address ROM asymmetries in the upper 
extremities, particularly in external rotation. These findings are important because increasing ROM 
has the potential to reduce injury risk in these athletes. However, since this is a small sample size 
and lacks statistical significance in some of the outcomes, further research with a larger sample size 
and longer follow-up is needed to fully explore these relationships. Additionally, pairing OMM with 
traditional strength exercises may be the best combination to improve upper extremity ROM and 
strength in overhead athletes.   
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Background 
Parkinson disease is a progressive neurodegenerative disorder encompassing motor and nonmotor 
impairment such as depression, cognitive decline, psychosis, autonomic dysfunction, and sleep 
disturbances. As the disease advances, informal caregivers, most commonly spouses or adult 
children, assume increasing responsibility for medication management, mobility assistance, 
supervision, and emotional support. These demands can significantly affect caregiver mental health, 
sleep, daily functioning, and overall quality of life. Current literature suggests that caregiver burden is 
shaped by the demand of family members worsening motor disability and psychiatric symptoms, 
caregiver intensity, and cumulative stress of long-term disease management. This focused literature 
review was conducted to examine current evidence on caregiver burden, sleep disturbance, mental 
health, and quality of life among informal caregivers of individuals with Parkinson disease.  

Methods 
A search was conducted in PubMed using search terms: “Parkinson disease,” “caregiver,” “burden,” 
“depression anxiety,” “sleep,” and “quality of life.” The search initially yielded 31 studies of which 8 
articles were deemed relevant. Inclusion criteria: US-based articles, English language; exclusion 
criteria: Non-US-based, non-English language and other neurodegenerative conditions. Included 
studies published between 2018 and 2025 consisted of systematic reviews and observational or 
mixed-methods studies. Priority was given to studies evaluating caregiver burden, depressive and 
anxiety symptoms, sleep quality, life satisfaction, and self-reported health outcomes.  

Results 
Caregiver burden was consistently greater when patients had more functional impairment, reduced 
quality of life, and a heavier burden of nonmotor or neuropsychiatric symptoms. These studies 
identified key themes such as burden, strain, and psychological factors, with sleep playing a major 
role. An analysis of 18 studies showed poor sleep quality, increased sleep latency, and low sleep 
efficiency. Caregiver sleep problems were associated with lower life satisfaction, while patient sleep 
issues increased caregiver burden and reduced life satisfaction. Real-world data from 721 scenarios 
showed burden increasing with disease severity.  

Conclusion 
Caregivers of Parkinson disease individuals experience substantial burden affecting sleep, and 
overall well-being, supporting the need for caregiver-centered screening and support as part of 
routine Parkinson care. At the same time, current evidence base is limited by heterogeneous 
outcome measures, predominantly observational study designs, and a relative lack of large 
longitudinal or intervention-based studies. Future research should move beyond describing burden 
alone and instead test targeted strategies that address sleep disturbance, mental health, coping, and 
caregiver support across different stages of disease progression.  



Robots or Routine? Unpacking the Future of Computer-Assisted Knee and Hip Surgeries 
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Background 
Numerous studies report that robotic and computer-assisted navigation (CAS) methods yield superior 
implant alignment, particularly in cases of severe preoperative deformity, as well as modest but 
noteworthy improvements in short-term patient-reported outcomes and intraoperative complication 
rates (e.g., for THA). Nonetheless, these advantages often come at the expense of longer operative 
times and steep learning curves, though the former may diminish with increased surgical experience. 
Despite promising outcomes reported in the literature, long-term evidence remains incomplete. There 
is limited data on implant survival, revision rates, and large-scale cost-effectiveness of robotic and 
CAS methods versus traditional approaches. Early indications suggest potential benefits in younger 
or more complex patient populations, but robust economic analyses and extended follow-up results 
are still lacking. Furthermore, while some studies detail improved early functional gains and reduced 
pain, benefits for mild deformities are more equivocal, emphasizing the need to evaluate patient-
centered outcomes, rehabilitation timelines, and resource allocation. This systematic review 
addresses how robotic and CAS systems compare to conventional surgical methods in total knee 
(TKA) and hip arthroplasty (THA), focusing on long-term clinical outcomes, cost-effectiveness, and 
broader measures of surgical success beyond mere alignment accuracy. Specifically, we aim to 
determine whether robotic or CAS assisted arthroplasty achieves a clinically significant improvement 
(e.g., ≥10-point gain) in validated patient-reported outcome measures such as the KOOS, WOMAC, 
or SF-36 at one-year postoperatively compared with conventional approaches. 

Methods 
A systematic literature search adhering to PRISMA guidelines was conducted using PubMed, 
Embase, and Cochrane Trial Registry, supplemented by backward and forward citation tracking, to 
identify relevant studies comparing robotic/CAS to conventional methods in adults undergoing TKA or 
THA. 

Results 
Preliminary results indicate that robotic and CAS technology shows promise in refining surgical 
precision and early results for TKA and THA. The full impact on lifetime prosthesis performance, 
healthcare expenditures, and broader patient well-being has yet to be definitively established. Future 
research should encompass these underexplored domains, including long-term functionality, cost-
effectiveness, and quality-of-life measures to clarify the role of advanced navigation and robotic 
systems in modern arthroplasty practice. 

Conclusion 
nan 

 

  



Incidence of respiratory disease among indoor rock climbers 
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Background 
Recent studies have demonstrated that the use of climbing chalk can result in airborne PM10 
concentrations exceeding 440μg/m³ with deposition in the lungs during physical activity. By collecting 
detailed exposure histories, symptom profiles, pre-existing respiratory conditions prior to starting 
indoor climbing, and confounding variables such as smoking, this research will address a critical gap 
in the understanding of respiratory health risks associated with indoor climbing environments. With 
rock climbing joining the Olympics, it has become a popular sport among children world-wide. The 
findings from this study will inform evidence-based recommendations for gym air quality management 
and climber health surveillance. We perform a survey study to assess the incidence of lung disease 
and respiratory symptoms among indoor rock climbers exposed to particulates in indoor rock climbing 
settings. 

Methods 
Our goal is to recruit participants from the Provo, and surrounding areas of north and south Utah. 
Inclusion criteria:  age >18 years, who have a minimum of 2 years of indoor and outdoor rock 
climbing, >2days/week, and greater than 2 hours per session. Exclusion criteria: Age <18 year, less 
than 2 days/week, history of lung cancer, and those who have not climbed in the last 1 year.  
Participants will complete a 33 question survey which includes age of climbing onset, length of 
exposure, awareness of particular inhalation precautions, and personal or family history of respiratory 
illnesses. Descriptive and statistical analysis will be performed. 

Results 
The study is ongoing. Preliminary data will be provided at the symposium. 

Conclusion 
nan 
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Background 
Parkinson’s disease (PD) is a neurodegenerative condition involving misfolded α-synuclein and 
degeneration of serotonergic neurons in the brainstem, which play key roles in mood and sleep. 
Patients with PD often experience mood disorders and sleep disturbances. Dual-task virtual reality 
(VR) therapies that combine motor and cognitive challenges may enhance serotonin and dopamine 
signaling. This study investigates the efficacy of a 6-week VR dual-task intervention on emotional 
health and sleep quality in individuals with mild to moderate PD.  

Methods 
A 12-week crossover design assessed VR dual-task intervention in individuals with mild to moderate 
PD. Participants were randomized into two groups: Group A received 6 weeks of intervention followed 
by 6 weeks without, while Group B had the reverse schedule. Assessments occurred at weeks 0, 6, 
and 12 using the PDQ-39 for emotional health and the Pittsburgh Sleep Quality Index (PSQI) for 
sleep. The intervention involved 30-minute sessions of Beat Saber® on the Meta Quest Pro® three 
times a week for 6 weeks. This analysis includes data from weeks 0 and 6 for Group A. Safety 
protocols included physical therapist clearance and spotters during VR sessions.  

Results 
PDQ-39 total scores improved in seven participants, one remained the same, and 4 worsened after 
the 6-week intervention. Of the seven that showed improvement, four continued to show improvement 
6 weeks after cessation of the intervention during a wash-out period. A Bayesian paired t-test for 
PDQ-39 cognitive scores showed anecdotal evidence for an improvement in cognition (BF₁₀ = 1.16) 
among participants. Total baseline scores for PDQ-39 were on average 36.17 with a SE of 5.36; after 
intervention and washout, the average total PDQ-39 was 34.73 with a SE of 7.15. PSQI scores 
improved in 7 of the 12 participants. PSQI mean scores prior to the intervention were 8.75 with a SE 
1.32; after the intervention, mean scores were 8.00 with a SE of 1.03. Bayesian Paired Samples T-
test for PSQI showed anecdotal evidence for the null hypothesis (BF₁₀=0.35). Analyses were 
conducted using JASP v0.19.3.  

Conclusion 
Although the average effect across participants was small and statistical evidence favored the null for 
most domains, some individuals demonstrated improvements that exceeded clinically meaningful 
thresholds. These changes suggest the potential for benefit, particularly in perceived cognitive 
functioning, though further research is needed to determine whether the VR intervention caused 
these improvements. 
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Background 
Transcatheter aortic valve replacement (TAVR) has become an established therapy for severe aortic 
stenosis across a wide range of surgical risk profiles. As the use of TAVR expands to younger and 
lower-risk populations, concerns regarding long-term valve durability and structural valve deterioration 
have become increasingly relevant. One important mechanism of transcatheter valve failure is leaflet 
calcification, which can lead to progressive stenosis, elevated transvalvular gradients, and the need 
for repeat intervention. Redo-TAVR, also referred to as TAVR-in-TAVR, has emerged as a potential 
treatment strategy for failed transcatheter valves; however, procedural success depends on several 
anatomical and procedural factors.  

Methods 
A narrative literature review was conducted to identify studies evaluating procedural and anatomical 
factors influencing the feasibility and outcomes of redo-TAVR after leaflet calcification. Relevant 
studies were identified using keyword-based searches including transcatheter aortic valve 
replacement, TAVR, redo-TAVR, TAVR-in-TAVR, repeat TAVR, structural valve deterioration, 
bioprosthetic valve failure, durability, long-term outcomes, transfemoral access, and valve explant. 
Articles underwent initial title and abstract screening followed by full-text review. Independent blinded 
screening by multiple reviewers was performed using predefined inclusion and exclusion criteria. 

Results 
nan 

Conclusion 
nan 

 

  



Does meniscal allograft transplantation offer superior protection against osteoarthritis 
progression compared to partial meniscectomy in young, active patients? 
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Background 
The menisci of the knee play a key role in knee biomechanics and load distribution across the 
articular surface. Injury to the meniscus compromises these functions, resulting in pain, loss of 
function, and accelerated development of osteoarthritis. The most common surgical treatment 
approach is arthroscopic partial meniscectomy (APM). While APM has been the gold standard, 
advances in meniscal allograft transplantation (MAT) have made it a viable option, particularly in 
younger, active patients. Animal studies suggest that MAT provides greater protection against gross 
and histological cartilage damage than APM, highlighting its potential for meniscal preservation. 
Given these differing approaches, there is increasing interest in understanding how each strategy 
influences long-term joint health and the progression of osteoarthritis. This review compares the 
existing literature of APM and MAT to determine their relative effectiveness in reducing the 
progression of osteoarthritis. 

Methods 
A narrative review was conducted using PubMed to identify peer-reviewed studies evaluating APM 
and MAT in patients under 50 years of age with a single injury. Inclusion criteria included comparative 
clinical studies and relevant animal models assessing osteoarthritis progression and functional 
outcomes. 

Results 
Current literature demonstrates decreased rates of osteoarthritis in younger patients under 50 
undergoing either procedure. However, elevated body mass index (BMI) is associated with poorer 
outcomes and increased rates of osteoarthritis progression in MAT and APM. In terms of pain relief, 
APM provides modest short-term improvement, while MAT offers effective short- to mid-term pain 
relief. APM provides no significant improvement in mechanical symptoms or knee function, whereas 
MAT shows the potential for biomechanical restoration. Multiple studies report a strong association 
between APM and the development of radiographic osteoarthritis. Longitudinal studies ranging from 
5.1 to 12.1 years have shown up to a 48% increase in osteoarthritis progression following medial 
meniscus APM. Even among patients aged 10–19 at the time of surgery, 89% demonstrated 
radiographic osteoarthritic changes 16.8 years postoperatively. In contrast, MAT is associated with 
improved chondroprotective effects, with certain procedural factors playing key roles in optimizing 
biomechanical and clinical outcomes. Long-term MAT studies report osteoarthritic progression by one 
grade in a subset of patients, though functional outcomes remain satisfactory.   

Conclusion 
The existing literature suggests that APM is strongly associated with radiographic osteoarthritis 
progression and offers limited functional benefit, whereas MAT demonstrates promising pain relief 
and biomechanical restoration, with a potential delay in osteoarthritis progression. However, the 



definitive long-term chondroprotective effects of MAT remain incompletely understood, warranting 
further comparative studies. 

 

  



Neuromodulatory Effects of Mechanical Vibrations on Dopamine System Activity 
Abstract ID: C138 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Pendleton, Mitchell; Noorda COM 

Background 
The Neuronova Dopamine Chair is a neuromodulation device that uses dual-pattern, low-frequency 
vibrations applied to the spine, with the goal of increasing natural dopamine release through 
mechanoreceptors activity. Dopamine is a crucial neurotransmitter that affects the reward/motivation 
center and drives goal-oriented behavior, learning, and pleasure. Direct measurement, however, is 
not feasible in routine clinical environments. So, we will rely on multi-modal data framework that 
derives metrics reflecting dopamine-related physiological activity from objective physiologic measures 
alongside subjective patient-reported outcomes. This dataset will be sourced from Biocanic, a 
platform that aggregates data from wearable devices, diagnostic labs, and Electronic Health Records, 
as well as self-reported data, allowing us to analyze trends in biomarkers and/or patterns measured 
before, during, and after the intervention. Improvements in Heart Rate Variability (HRV), which is 
inversely related to chronic stress; a suppressor for dopaminergic receptors, can act as supporting 
evidence of improved baseline dopamine regulation. Decreased sleep latency, or the time required to 
fall asleep, may reflect improved sleep cycle regulation, as it is closely tied to arousal 
neurotransmitter imbalance. Dopamine also acts as a trigger for initiating and increasing REM sleep, 
which is crucial for emotional regulation, cognitive performance, and memory consolidation. 
Longitudinal increase in REM stability or percentage may reflect increased release and reuptake of 
dopamine. Standardized questionnaires such as the Generalized Anxiety Disorder-7 (GAD-7) and 
Patient Health Questionnaire-9 (PHQ-9) will be measured as part of our subjective data analysis, as 
anxiety and depressive symptoms can be linked to dopaminergic dysfunction. We believe that 
through multi-modal longitudinal analysis combining neuromodulation intervention with integrated 
health data analysis, we can generate meaningful insights into how such interventions can influence 
complex dopaminergic systems in the brain. 

Methods 
Entered incorrectly 

Results 
Entered incorrectly 

Conclusion 
Entered incorrectly 

 

  



The Mind-Posture Link: Cervical Position, Motion, and Mental Health 
Abstract ID: C139 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Wissa, Ramy ; Noorda COM 

Background 
This study aims to explore possible connections between biomechanical cervical spine dysfunctions 
and psychiatric disorders. Existing literature suggests that certain spinal alignments may be linked to 
specific mental health outcomes. Our study in particular builds off of previous studies by focusing on 
the possible association of forward head posture and restricted cervical mobility with anxiety and 
depression. The discoveries made in this study may guide future treatment of spinal and postural 
dysfunctions as a means of achieving better mental health outcomes in patients. 

Methods 
To better understand the correlation between mental health and cervical posture, we first evaluate the 
participants’ posture and neck range of motion using a posture screening app called APECS as well 
as their cervical range of motion through the Goniometer Pro app. Through different questionnaires 
and surveys, we will evaluate for different depressive and anxiety disorders in order to check for a 
correlation between posture and certain conditions. Likewise after OMM and spinal manipulative 
therapy we will follow up in order to see if there is a positive correlation between spine alignment and 
the psychiatric symptoms.  

Results 
Thus far, this study indicates that a statistically significant relationship exists between depression, 
measured by PHQ9, and biomechanical dysfunction of the cervical spine. More specifically, a 
significant negative correlation exists between participants’ PHQ scores and their range of cervical 
spine motion. Currently, this study does not indicate a significant relationship between anxiety, 
measured by GAD7, and biomechanical dysfunction of the cervical spine. As this study is still in 
process, the results of future participants may affect these findings. 

Conclusion 
This research aims to study the correlation between cervical lordosis and the neuropsychiatric well-
being of the patient. We hypothesize that forward head posture can be correlated to conditions like 
anxiety, depression, and ADHD. Likewise, the consistent use of spinal manipulation and OMM can 
help reduce the severity of the conditions or even eliminate them. Our research project can open the 
door to understanding how different treatment approaches can improve not just musculoskeletal pain 
but also mental health.  

 

  



The Acute Effects of OMM vs Dynamic Exercise on Acute Isometric Strength in Softball 
Athletes 
Abstract ID: C140 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Alex Edwards, OMS-II, MS; Noorda COM 

Background 
Shoulder strength plays a critical role in dynamic stability and injury reduction,1 particularly for 
overhead sports such as softball. Weakness and muscle imbalance of the rotator cuff are 
independent risk factors that are predictive of shoulder injury in overhead athletes2. Dynamic warm 
up routines have become the gold standard for preparing athletes to perform at practice and in 
competition, particularly for their ability to improve range of motion and post-activation potentiation3-
4. Manual therapies such as osteopathic manipulative medicine (OMM) have been shown to improve 
glenohumeral range of motion,5 although there is limited literature evaluating how OMM techniques 
such as muscle energy affect isometric strength. The purpose of this study was to evaluate the acute 
effects of OMM and dynamic exercise on isometric strength in high school softball athletes (ages 15-
18).   

Methods 
Participants were randomized into either the OMM group (n = 9) or the dynamic exercise (DYN) group 
(n = 11). Baseline measurements of bilateral isometric shoulder strength during internal and external 
rotation were obtained using a handheld dynamometer. Participants receiving OMM underwent 
myofascial release of the scapula and muscle energy of the subscapularis and infraspinatus.  
Participants receiving dynamic exercise performed a series of range of motion and muscle activation 
exercises. Isometric strength measurements were repeated using the same device by the same 
evaluators.  

Results 
The results demonstrated statistically significant differences between OMM and DYN for right external 
rotation (p=0.023) and left internal rotation (p=0.049) but no statistically significant differences for right 
internal rotation (p= 0.169) or left external rotation (p=0.369).  A comparison of all observations 
revealed there was a statistically significant difference between change in isometric strength for OMM 
compared to DYN (p=0.0014).  56% of the observed trials for OMM (20/36) resulted in a decrease in 
isometric strength compared to 30% of the observed trials for DYN (13/44) also having a decrease in 
isometric strength.  

Conclusion 
These findings suggest that dynamic exercise is more likely to promote a larger increase in acute 
isometric strength compared to OMM.  Further research should be done on long-term effects of OMM 
for athletic performance, impact on male athletes in comparison to female athletes, and evaluation of 
isometric strength versus dynamic strength in relation to athletic performance, injury reduction 
strategies, and injury rehabilitation.  

 



Effects of Dilation Drops on Refraction 
Abstract ID: C141 
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Presenting Author: Tran, Christina ; Rocky Mountain University of Health Professions 

Background 
In clinical practice, optometrists may administer dilation drops prior to refraction to improve work flow 
efficiency. However, this practice may compromise the accuracy of the refraction results. The 
purpose of this study is to determine whether performing refraction after 1% tropicamide instillation 
results in statistically significant changes in refractive error, and to identify the optimal time window for 
accurate post-dilation refraction.  

Methods 
Four subjects (eight eyes) had autorefraction (AR) and manifest refraction (MRx) before and after 
administration of 1% tropicamide. AR measurements were recorded at five-minute intervals over 20 
minutes post-dilation. The mean difference from baseline spherical equivalent (SE) was calculated, 
with ≥ 0.25 D considered clinically significant. A Shapiro-Wilk test was performed to confirm data 
normality, and a paired t-test was applied to assess intra-subject differences.  

Results 
The paired t-test showed no statistically significant divergence in spherical equivalent (SE) before and 
after dilation for the right and left eye (OD p = 0.9701; OS p = 0.5636). However, individual variations 
that were ±0.25 D suggested potential clinical significance among the patients. 

Conclusion 
Although 1% tropicamide did not result in statistically significant refractive changes at the group level, 
clinically meaningful shifts were observed in a subset of participants. These findings suggest the 
possibility of underlying effects that may not have been adequately captured by the current study 
design. Further investigation using larger sample sizes, improved control of accommodative factors, 
and more robust statistical methodologies is warranted to determine whether these observed 
changes reflect true statistical significance. 

 

  



Analysis and interpretation of patient preference and visual outcomes of Monovision 
contact lenses versus Modified Multifocal Contact lenses 
Abstract ID: C142 
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Background 
While a variety of contact lens (CL) modalities exist to manage presbyopia, many are associated with 
significant drawbacks that contribute to high rates of discontinuation. Patients may achieve 20/20 
vision at both distance and near yet still report an uncomfortable or unsatisfactory visual experience. 
Monovision (MV) is one such CL modality which gives the patient distance correction over the 
dominant eye and near correction over the non-dominant eye. This study aims to identify an 
alternative to MV that can provide subjective visual comfort while maintaining objectively measured 
visual clarity.  Previous studies have explored multiple CL modalities and outcome measures focusing 
on optimizing visual acuities to determine which modality will support a balance between distance and 
near vision. The modified multifocal (MM) modality offers an interesting alternative to MV, utilizing 
distance correction and multifocal contact lenses. We predict that patients will prefer MM over MV 
contact lens modalities. 

Methods 
Three non-presbyopic subjects were dilated using 1.0% tropicamide and 2.5% phenylephrine, 
simulating presbyopia. Subjects were fitted with both an MM and an MV contact lens modality and 
then assessed for distance and near visual acuity (VA), as well as subjective comfort of vision and 
overall CL modality preference.  Both the MM and MV modalities were set up using Alcon Dailies 
Total1 contact lenses. The MM modality consisted of a distance correction contact lens on the 
dominant eye then assessed for distance and near visual acuity (VA), as well as subjective comfort of 
vision and overall preference for the CL modality then assessed for distance and near visual acuity 
(VA), as well as subjective comfort of vision and overall preference for the CL modality, and a 
multifocal contact lens on the non-dominant eye. The MV modality consisted of a distance correction 
contact lens on the dominant eye and a near correction contact lens on the non-dominant eye. The 
order in which the treatments were administered was randomized for each patient. then assessed for 
distance and near visual acuity (VA), as well as subjective comfort of vision and overall preference for 
the CL modality 

Results 
Our statistical testing indicated there were no significant differences in VA performance between MV 
and MM lenses at either distance or near. Our testing also showed no significant differences in 
subjective clarity ratings between CL modalities for both distance and near. 

Conclusion 
The findings from this study indicate that participants rated both CL modalities similarly, and that any 
observed differences were not statistically significant. This suggests that there is no discernable 
difference in user experience between MV and MM modalities.  With no clear benefit of one of these 
modalities over the other, the decision of which one to use ultimately lies with the preferences of the 



patient. Practitioners will still have to use trial and error to find out which modality is best for their 
patients until more data can be gathered on the subject. Further research with a larger sample size 
may be warranted to help clarify subtle differences not detectable in this dataset. 

 

  



Evaluating Patient Preference and Visual Outcomes of Traditional Versus Modified 
Monovision Contact Lenses 
Abstract ID: C143 
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Presenting Author: Murdock, Sterling; Rocky Mountain University of Health Professions 

Background 
Presbyopia affects over 1.8 billion people worldwide, making it one of the most prevalent age-related 
visual impairments. With this number expected to increase over the next several decades, there is a 
growing demand for options in near-vision correction. Notable among these options are multifocal and 
modified monovision contact lenses, each with its respective optical benefits and challenges. 
Multifocal contact lenses allow for correction at multiple distances simultaneously. Modified 
monovision typically involves fitting a single vision distance lens on the dominant eye and a multifocal 
lens on the non-dominant eye. 

Methods 
To simulate presbyopia in the participants, eyes were dilated with 1% tropicamide and 2.5% 
phenylephrine. After 30 minutes, participants were fit with two Dailies Total 1 Multifocal contact lens 
styles: Conventional Multifocal: Both eyes fit according to Alcon fitting guide with multifocal lenses 
matching the spherical equivalent +0.25 DS and preferred near add power. Modified Monovision: 
Dominant eye received a fully corrected distance single vision lens; non-dominant eye received a 
multifocal lens with +0.50 D added to the spherical equivalent and full near add. Binocular distance 
and near visual acuity were recorded for both the conventional and modified monovision lens styles. 
Participants rated overall clarity on a 1—10 scale for each lens setup. 

Results 
The subjects (n=3) did not have a significant change in visual acuity between the Conventional 
Multifocal (MF) and Modified Monovision (MM) conditions at distance and near. The subjects (n=3) 
also did not have a significant change in subjective preference between the Conventional Multifocal 
(MF) and Modified Monovision (MM) conditions at distance and near. 

Conclusion 
Although modified monovision lenses occasionally showed slightly better outcomes in subjective 
ratings, the variability across the small sample size limited statistical significance. These results 
suggest that MF and MM lenses provide comparable outcomes in both objective and subjective visual 
performance. Future research with larger sample sizes may help clarify whether specific subgroups 
benefit more from one modality over the other. 

 

  



Subjective Opinions of Optometry Students and Eye Care Professionals Regarding AI in 
Optometry 
Abstract ID: C144 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Marabut, Hailey; Rocky Mountain University of Health Professions 

Background 
 The rapid integration of artificial intelligence (AI) into health care has prompted questions regarding 
its role in clinical decision-making and patient-centered care within optometry. The goal of this study 
was to examine how comfort with artificial intelligence influences optometry students' and eye care 
professionals’ willingness to undergo AI-assisted eye exams. As AI becomes more prevalent in the 
healthcare field, understanding its role and how it is perceived is essential for successful use in 
clinical optometry settings. We hypothesize optometry students and eye care professionals who 
prioritize human interaction in healthcare are less likely to accept AI for routine eye exams. 

Methods 
33 male and female optometry students and eye care professionals completed a survey about their 
opinions on AI in the Optometry field. The questions used to assess a correlation were “Do you 
believe AI could ever replace a human doctor?”, “Would you feel comfortable discussing personal 
health issues with AI?”, and “How much do you trust AI to make decisions without human 
supervision?”. Survey data was analyzed with R by performing Shapiro Wilk to examine data 
normality. Spearman’s Rank Order Correlation Test was used to assess statistical significance and if 
there was a correlation between our variables. 

Results 
We assessed participant comfort with AI and their likelihood of receiving an AI-based eye exam. The 
correlation was not statistically significant: ρ = -0.1972557, p = 0.2875 These findings align with our 
visual results of the data, where responses were highly variable across comfort levels. This suggests 
a weak, negative association that did not reach significance, which means increased comfort with AI 
was not consistently associated with greater willingness to undergo an AI exam. 

Conclusion 
 There was no significant correlation between participants’ comfort with AI and their willingness to 
receive an AI-based eye exam. Optometry students are not necessarily for or against AI in eyecare, 
meaning there is potential for AI to be implemented in clinical practices in the near future. A limitation 
we faced was a small sample size, which limited our ability to detect significant correlation. Those 
who reported feeling comfortable with AI still expressed hesitation in relying on it for clinical decisions. 
Our findings highlight that trust in AI extends beyond familiarity and emphasize the importance of 
continued education and transparent communication about AI’s role in our patients care. 

 

  



Comparative Analysis of Comfort Among Four Contact Lens Brands 
Abstract ID: C145 
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Presenting Author: Valdez, Tanya ; Rocky Mountain University of Health Professions 

Background 
To compare subjective comfort and clarity ratings among four commercially available soft contact lens 
brands and evaluate whether brand-specific differences influence overall wearer preference. 

Methods 
A single-masked, randomized crossover design was used to minimize bias. Seventeen participants 
were each fit with two randomly assigned contact lens brands, with the order of wear randomized 
between visits. Baseline refractive data were obtained using an autorefractor (AR) and refined 
through manifest refraction to determine the spectacle prescription, which was then converted into a 
contact lens prescription for trial fitting. Following lens insertion and appropriate settling time, 
participants rated each lens on a 0–10 scale for comfort and clarity and indicated their overall 
preference. Statistical analysis was conducted using one-way ANOVA to compare mean comfort and 
clarity scores, followed by Tukey’s HSD for post-hoc comparisons. Data were visualized using bar 
and box plots to illustrate inter-brand variation.  

Results 
There was no statistically significant difference in comfort ratings among Acuvue Oasys, Bausch + 
Lomb Ultra, Total 30, and Biofinity lenses (p > 0.05). A slight numerical preference was observed for 
Total 30. Despite comparable comfort scores, individual preferences varied, emphasizing the role of 
subjective experience in lens selection. Clinically, this reflects how patients often develop strong 
preferences between lenses that appear equivalent by objective standards, supporting the value of 
individualized trials in maximizing satisfaction. Limitations include the small sample size (n = 17), 
limited wear duration preventing assessment of long-term comfort, and potential expectation bias 
inherent to subjective measures. Overall, findings highlight that nuanced patient-reported experiences 
may meaningfully influence lens choice even in the absence of measurable performance differences.  

Conclusion 
Contact lens brand selection can meaningfully impact perceived comfort, even when refraction and 
fitting procedures are standardized. While all lenses met acceptable comfort and vision thresholds, 
subtle variations in material composition and surface characteristics may influence subjective 
satisfaction and long-term wearability. These findings underscore the importance of individualized 
lens selection to optimize patient comfort and compliance.  

 

  



Comparing Visual Outcomes and Patient Preferences Between Autorefraction and Manifest 
Refraction  
Abstract ID: C146 
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Presenting Author: Ogan, Ethan; Rocky Mountain University of Health Professions 

Background 
Refraction is a foundational component in determining accurate corrective prescriptions. Although 
autorefractors provide rapid, technician-friendly measurements, manifest refraction remains the 
clinical gold standard. This study aimed to compare subjective visual outcomes and patient 
preferences between autorefractor-derived prescriptions and clinician-guided manifest refractions. 
We hypothesized that subjects would prefer manifest refraction based on clarity, comfort, and overall 
satisfaction. 

Methods 
19 adult subjects underwent refraction using both an autorefractor (Topcon KR-1) and a standard 
manifest refraction procedure. Two endpoints were used: (1) binocular best-corrected visual acuity 
(BCVA) of 20/20 and (2) a red-green duochrome endpoint adjusted until the green side appeared 
slightly clearer. Participants rated each method for visual clarity and comfort on a 10-point scale and 
indicated an overall preference through a forced-choice comparison. Visual clarity, comfort, and 
preference were analyzed using 

Results 
Autorefraction produced 20/20 visual acuity in both eyes for most subjects, with mean clarity and 
comfort ratings of 8.86 ± 1.01 and 8.50 ± 1.08, respectively. The manifest red-green refraction 
achieved consistent 20/20 acuity, with mean clarity and comfort ratings of 8.79 ± 1.45 and 8.84 ± 
1.15. Differences between the two methods were not statistically significant for clarity or comfort. 
However, participants showed a statistically significant overall preference for manifest refraction (p = 
0.022). 

Conclusion 
Although autorefraction and manifest refraction yielded comparable acuity, clarity, and comfort 
ratings, subjects significantly preferred manifest refraction when directly compared. This finding 
suggests that subtle qualitative factors—beyond measurable visual performance—may influence 
patient satisfaction. A refined manifest refraction may therefore enhance the perceived quality of 
vision. Future studies with larger, more diverse samples are warranted to confirm these findings and 
further inform clinical efficiency and patient care. 

 

  



Patient Preference of Autorefraction (AR) versus Manifest Refraction (MRx) 
Abstract ID: C147 
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Presenting Author: Cammarata, Lauren ; Rocky Mountain University of Health Professions 

Background 
Manifest refraction (MRx) has been the standard method for determining and prescribing optical 
corrections for centuries (1). With the advent of newer technologies such as autorefractors and the 
growing presence of artificial intelligence in clinical settings, questions have arisen regarding whether 
these automated methods might be more efficient—or even preferred—compared to traditional 
techniques (2). This project aims to explore whether patients have a preference between traditional 
manifest refraction and newer, automated forms of refraction. We hypothesize that patients will prefer 
MRx over AR methods. The findings of this study may clarify whether MRx remains essential clinical 
care, or if AR methods can serve as an effective alternative. 

Methods 
We recruited 18 subjects between ages 18-64 that were not pregnant from a population at Rocky 
Mountain University to investigate our hypothesis. All subjects received an AR from a Topcon KR-1 
Auto Kerato Refractometer to get a baseline of their prescription at the beginning of their visit. We 
strictly followed a set list of steps to conduct our MRx to ensure consistency/accuracy between all 
subjects.   

Results 
A binomial test was conducted to evaluate whether subjects subjectively preferred AR or MRx. As 
shown in Figure 1, although twice as many participants preferred AR (12/18) compared to MRx 
(6/18), the difference was not statistically significant (p = 0.172). To assess objective differences in 
visual outcomes, a Wilcoxon signed-rank test was performed to compare VA between AR and MRx. 
This comparison also did not reach statistical significance (V = 0, p = 0.1489), indicating no 
meaningful difference in VA between the two refraction methods. 

Conclusion 
Although there was no statistically significant difference in VA between AR and MRx, subjects in this 
blinded study consistently demonstrated a preference for AR. It is important to note that this was a 
pilot study with a small sample size (n = 18), which may limit the generalizability of the results. As 
improved technologies becomes increasingly integrated into clinical settings, this study suggests that 
patients may prefer the AR prescription compared to that of the traditional method. This raises 
questions about the role of optometrists as refractors given that refraction has been a cornerstone of 
optometry. This could signify a shift in the optometry focus towards disease management, contact 
lenses, or other specialties. 

 

  



TBUT vs. Salivary Proteomics 
Abstract ID: C148 
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Presenting Author: Wells, Nicholas; Rocky Mountain University of Health Professions 

Background 
Dry eye disease and dry mouth are conditions that are comorbidities in conditions like Sjögren's 
syndrome, rheumatoid arthritis, and systemic lupus erythematosus (Carsons & Patel, 2023) (Vissink 
et al., 2003). Previous studies suggest a correlation between dry eye and tear protein quantity and 
quality in autoimmune individuals and non-autoimmune individuals (Ohashi et al., 2003). However, 
there is a notable lack of research regarding exploring a potential link between saliva protein 
concentration and dry eye. Given that the previous research has suggested a link between dry mouth 
and dry eye in those with Sjögren's, and a link between tear protein concentration and dry eye. We 
hypothesize that a significant correlation exists between salivary protein concentration and 
evaporative dry eye. We hope that in our results there will be information that can help future 
clinicians better recognize and manage the overlapping symptoms of evaporative dry eye and dry 
mouth.  

Methods 
Twenty-five participants from the student body and faculty of Rocky Mountain University provided 
salivary samples, the makeup of which was then analyzed by VISIA Imaging CA-800 Corneal 
Analyzer, and then correlated with Tear Break Up time (TBUT). 

Results 
We found a negative correlation, with an r-value of -0.35 using a p-value of 0.012 at an α-value of 
0.05, which was statistically significant. This suggests that a systemic association may be present 
between a higher concentration of salivary protein and a decreased TBUT. 

Conclusion 
Further research should include a larger sample size, and a more in-depth analysis of certain 
biomarkers that may or may not be present.  

 

  



Evaluating the agreeability for iCare and Goldmann Tonometry for Intraocular Pressure 
Measurements in a Clinical Setting 
Abstract ID: C149 
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Background 
Accurate intraocular pressure (IOP) measurement is essential for diagnosing and managing 
glaucoma. Goldmann Applanation Tonometry (GAT) is the clinical gold standard but requires slit lamp 
access, anesthetic, and skilled technique, making it less practical in certain settings. The iCare 
tonometer is a portable, anesthesia-free device that uses rebound technology and is easy to use in 
screenings, pediatrics, and fast-paced clinics. However, studies show variable agreement with GAT, 
especially at moderate and higher IOPs. These inconsistencies raise concerns about relying on iCare 
alone for glaucoma management. As iCare becomes more common in clinics and in education, 
understanding its agreement with GAT is increasingly important.   This study evaluates differences 
between iCare and GAT in a clinical environment to determine their agreement and assess whether 
iCare can be used interchangeably with GAT.  

Methods 
Seventy patients, both male and female aged 20-60, from the Rocky Mountain University Eye 
Institute were recruited. iCare measurements were taken at the start of the exam by a student 
researcher, and GAT was performed by the doctor at least 15 minutes later. GAT values were 
masked from researchers. Data was compiled and analyzed in R using a linear mixed-effects model, 
an intraclass correlation coefficient test, and a Bland-Altman test.   

Results 
According to the Bland-Altman plot, iCare averaged –0.33 mmHg below GAT. Differences between 
them ranged from –11 to 8.9 mmHg with a SD of 2.3. Thirty-two percent of eyes showed a difference 
of 3 mmHg or more. The mixed-effects model and paired t-test found no statistically significant 
difference between devices (p = 0.19 and 0.26). The intraclass correlation coefficient ICC(A,2) was 
0.62, indicating moderate agreement for averaged readings, while ICC(A,1) was 0.45, showing fair 
reliability for single measurements.  

Conclusion 
Although the difference between GAT and iCare was not statistically significant, the frequency of 
clinically meaningful discrepancies is important. Nearly one-third of measurements differed by 3 
mmHg or more, a level that can impact glaucoma care. These findings indicate that iCare and GAT 
should not be used interchangeably for clinical decision-making or in an education setting.  

 

  



Comparative Analysis of Clarity Among Common Contact Lenses 
Abstract ID: C150 
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Background 
The purpose of this project was to compare subjective visual clarity among four commonly prescribed 
contact lenses—Total30, Biofinity, Acuvue Oasys, and Bausch + Lomb Ultra—and determine whether 
perceived clarity differs significantly across brands. 

Methods 
Prior to wearing the lenses, autorefraction and subjective refraction following standardized protocols 
were performed on seventeen adult subjects. After the lenses were placed on the eye, they were 
allowed to settle for one minute, after which subjects rated their visual clarity and indicated their lens 
preference. Data was analyzed utilizing R, with normality confirmed by Q-Q plots and the Shapiro-
Wilk test for each brand. ANOVA was conducted and post hoc comparisons utilizing Tukey’s HSD 
test were completed to evaluate pairwise differences. Practical significance was determined using eta 
squared and data was visualized with boxplots. 

Results 
No statistically significant difference in clarity was observed among the four lenses (p=0.27) and post 
hoc comparisons showed no significant pairwise differences. The effect size (η² = 0.12), however, 
demonstrated small-to-moderate practical significance. 

Conclusion 
Although there was no statistically significant data, the practical significance indicates that further 
research with a larger sample size is warranted to gain a deeper understanding. These findings are 
still valuable to eye care providers, as they suggest that clarity is comparable across these four 
commonly prescribed lenses. Other factors (such as comfort or cost) may play a larger role in contact 
lens selection. Further research in these areas may provide additional insights into patient preference 
and influence provider prescribing. 

 

  



From Lifestyle to Inflammation: Implications for Periodontitis in U.S. Adults 
Abstract ID: C151 
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Background 
Systemic inflammation has the potential to influence periodontal disease through various lifestyle 
factors. This study aimed to investigate whether a composite lifestyle-related inflammation measure is 
associated with periodontitis in U.S. adults. 

Methods 
A nationally representative U.S. survey dataset was analyzed to create a composite lifestyle 
inflammation metric and to examine its association periodontitis via adjusted and unadjusted 
regression models. 

Results 
The composite inflammation metric was significantly associated with periodontitis. 

Conclusion 
The observed relationship between lifestyle inflammation and periodontal disease appears to be 
driven by participant characteristics, emphasizing the contribution of behavioral and social factors. 

 

  



Depression and Epilepsy in Older Adults 
Abstract ID: C152 
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Presenting Author: Lin, En-Chi ; Brigham Young University 

Background 
Depression is a common mental disorder in adults with epilepsy and that epilepsy is also a common 
neurological disorder among older adults, but there weren’t sufficient studies on association between 
depression and epilepsy in older adults. Our aim is to find the association between depression and 
epilepsy in older adults through a systematic review.  

Methods 
We summarized information like study design, sample identification, inclusion criteria and diagnosis 
of epilepsy and depression after reviewing over 400 articles prior by other students, 31 articles were 
identified that related to the prevalence of depression and older adults with epilepsy. We verified and 
added detailed descriptions like adding age to the inclusion criteria and levels or scores would be 
considered having depression.   

Results 
Older people with epilepsy have a higher risk of depression while genders and age groups within 
older adults as potential covariates that might affect the strengths of the correlation. 

Conclusion 
The next steps would be further statistical analysis and answer the question of why people with 
epilepsy tend to have depression as well as if there’s gender difference in depression prevalence 
among older adults with epilepsy.  

 

  



Bad Arteries in Hypertension: Just a Case of Being Out of Shape? 
Abstract ID: C153 
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Background 
Studies have documented patients with hypertension often exhibit increased arterial stiffness and 
endothelial dysfunction, both of which are key measures of vascular function. However, vascular 
function is also strongly influenced by activity and fitness level. Our study compared the vascular 
function of hypertensive participants with normotensive participants who were matched for fitness, 
with the hypothesis that hypertensive participants would exhibit significantly worse vascular function 
than their low fitness normotensive counterparts. 

Methods 
30 normotensive adults (15 low fitness and 15 high fitness) and 15 unmedicated adults with 
hypertension participated in this study. Passive Leg Movement, a measure of endothelial function and 
vascular dilation, and Pulse Wave Velocity, a measure of arterial stiffness, were performed using 
Doppler Ultrasound. 

Results 
Vascular function in the hypertensive and low-fitness normotensive groups were significantly different 
from the high-fitness normotensive group, but not different from each other.  

Conclusion 
The above findings imply that fitness may be a bigger determinant of vascular health than blood 
pressure and should potentially be given more emphasis when trying to reduce cardiovascular risk. 

 

  



Mimickers in Dermatology: Recognizing Hailey-Hailey Disease and Darier Disease to Avoid 
Misdiagnosis 
Abstract ID: C154 

Date Presented: Friday, May 8, 2026 

Presenting Author: Porter, Britton OMS-III; Idaho College of Osteopathic Medicine 

Background 
Hailey-Hailey disease (HHD) and Darier disease (DD) are autosomal dominant genodermatoses 
caused by ATP2C1 and ATP2A2 mutations, respectively, leading to impaired epidermal adhesion and 
acantholysis. Both disorders often mimic common dermatoses (eczema, seborrheic dermatitis, 
infections, etc.), complicating diagnosis and delaying treatment. This review summarizes reported 
clinical and diagnostic features of HHD and DD. 

Methods 
We performed a literature review of Medline/PubMed sources, using search terms such as “Hailey-
Hailey disease misdiagnosis histopathology,” “Darier disease misdiagnosis histopathology,” and 
Boolean combinations (e.g. “Darier disease” OR “Hailey-Hailey disease” AND “misdiagnosis” AND 
“dermatopathology”). Included sources were case reports, series, and reviews describing clinical 
presentation, histopathology, and genetics of HHD and DD. 

Results 
Reported findings indicate that DD typically presents in the second decade of life with greasy, 
hyperkeratotic papules in seborrheic areas (scalp, face, chest, back), nail changes (red-white 
longitudinal streaks, V-shaped notches), and palmar pits; HHD usually presents after puberty with 
painful erosions and crusting in intertriginous zones (axillae, groin, inframammary), often with 
secondary infection. Histopathology in both shows suprabasal acantholysis. Genetic testing has 
identified causative ATP2A2 variants in DD cases and ATP2C1 variants in HHD cases. 

Conclusion 
Both HHD and DD have distinctive clinical and histologic hallmarks that, when recognized, can 
facilitate diagnosis. Skin biopsy with histopathology remains the cornerstone of diagnosis, 
supplemented by genetic testing for definitive confirmation. Awareness of the characteristic age of 
onset, lesion distribution, and histologic features can help distinguish these genodermatoses from 
more common dermatoses, potentially reducing diagnostic delays. Limitations of this review include 
reliance on case-based reports and the absence of large-scale studies or statistical analyses. 

 

  



A Retrospective look at the Women's health Initiative in light of new FDA guidelines in 
Women's HRT  
Abstract ID: C155 

Date Presented: Friday, May 8, 2026 

Presenting Author: Pope, Eden; Noorda COM 

Background 
HRT has become an extremely popular topic of medicine over the past few years and with that 
popularity comes opportunity for financial capitalization. Men's testosterone clinics have been popping 
up left and right in addition to women's hormones becoming a trending topic of discussion. This can 
lead to medical decision making that is confounded by personal interests. I believe this makes it all 
the more necessary to clarify truth and evidence based medicine. Also, with the FDA's recent removal 
of the black box warning on HRT, it has left many people unsure of where to look for guidance and 
protocol.  

Methods 
The methods I used were looking at retrospective and prospective studies, observational studies, 
historical documents, Human randomized control trials, and personal experiences to gather data.  

Results 
nan 

Conclusion 
the largest Human randomized control trial ever done on HRT was a very well done study but largely 
misinterpreted. It led to conclusions drawn for many populations of women who those conclusions did 
not apply to. The goal is to bring to light some misconceptions and stay true to the evidence.  

 

  



Men's Perception of Depression 
Abstract ID: C156 

Date Presented: Friday, May 8, 2026 

Presenting Author: Portwood, Katy; Noorda COM 

Background 
Noorda-COM student population consists of mostly male, averaging about 60% of current students. 
Students attending Noorda-COM come with a variety of backgrounds and experiences, both 
important in understanding depression diagnoses. With a supple population and diverse male student 
population, we used the opportunity to research common themes and similarities in terms of 
perceptions of depression.   Within our study, we aim to gather a more qualitative understanding of 
the male perception of depression to allow men to speak freely with open ended questions. While 
there are current common themes of masculinity preservation, and misunderstanding depression 
symptoms for general sadness, we would like to interpret a more extensive understanding of the 
complete thought process through men's perspective. We hope to congregate potential strategies and 
methods to improve and treat males’ depression. 

Methods 
Participants filled out an initial qualifying survey with demographics, then were scheduled for a one-
on-one, in-person 30 minute interview with a student researcher. Interviews were transcribed to be 
reviewed by a non-interviewer for additional opinion.  

Results 
3 common themes emerged: time/money constraints, stigma (mixed), and relationship with provider. 
Quotes provided to demonstrate themes from participants. 

Conclusion 
Our preliminary findings reveal that time and financial constraints are the most frequently cited 
barriers to seeking help for depression among male students at Noorda-COM. While we initially 
anticipated stigma to be a central theme, responses have been mixed, with stigma emerging less 
prominently than expected. An unexpected but important theme that emerged was the significance of 
the relationship with the mental health provider — influencing whether students feel comfortable, 
understood, and willing to engage in care.   These early insights highlight the complex factors that 
shape men’s decisions around recognizing depressive symptoms, seeking help, and following 
through with treatment, pointing to the need for more tailored and accessible mental health resources 
as our study progresses. 

 

  



Objective Characterization of State-Dependent Cutaneous Neurovascular Aggregates 
(Chapman Points) Induced by Experimental Visceral Stimulation  
Abstract ID: C157 

Date Presented: Friday, May 8, 2026 

Presenting Author: Kingery, Lexxi; Noorda COM 

Background 
Chapman points and acupoints are clinically utilized based on the theory that visceral dysfunction 
produces localized neurovascular congestion. Rat models of visceral hyperalgesia demonstrate that 
colonic irritation produces discrete "neurogenic spots" via plasma extravasation and vasodilation. 
These spots appear in nonrandom anatomical distributions, with their size and number correlating to 
visceral pain severity. However, establishing the diagnostic reliability of these points in humans 
requires objective instrumentation to bridge the gap between historical clinical claims and biological 
mechanisms. The primary goal of this prospective research is to determine if inducible cutaneous 
aggregates exist in humans following controlled visceral stimulation and to evaluate the reproducibility 
and clinical palpability of these regions. By operationalizing Chapman points as reproducible, state-
dependent cutaneous regions rather than static charted points, this study aims to provide a 
biologically defensible framework for their use as modest diagnostic aids in medical applications. 

Methods 
Proposed two-phase, multimodal approach in healthy human volunteers: Phase 1: To induce 
transient visceral stimulation, subjects will undergo rectal balloon distension and application of colonic 
irritant. Objective cutaneous changes will be mapped using functional Near-Infrared Spectroscopy 
(fNIRS) to measure localized hemoglobin oxygenation and volume. Secondary measures include 
high-resolution ultrasound for subcutaneous edema, infrared thermography, and electrical skin 
impedance. Phase 2: After establishing the reliability of fNIRS to detect discrete nodules that 
correspond to Chapman’s Point locations, a blinded, randomized crossover design will be employed. 
Trained clinicians will palpate predefined anatomical regions to detect "present" or "absent" points. 
Clinical findings will be compared against ostensibly objective (fNIRS) instrumental signals to 
determine sensitivity, specificity, and inter-rater reliability. 

Results 
nan 

Conclusion 
nan 

 

  



Cytotoxic and Antimicrobial Effects of Plant-Derived Compounds Used in Traditional Chinese 
Medicine 
Abstract ID: C158 

Date Presented: Friday, May 8, 2026 

Presenting Author: Sun, Diane ; Noorda COM 

Background 
Traditional Chinese Medicine (TCM) frequently uses plants prepared as teas for their therapeutic 
potential. Agrimonia pilosa and Cnidium monnieri are two botanicals commonly consumed in this 
manner for their anti-inflammatory and antimicrobial properties. Agrimol B and 2-hydroxytricosanoic 
acid methyl ester are derived from Agrimonia pilosa, while osthole and xanthotoxol are two major 
coumarin compounds from Cnidium monnieri. Collectively, these compounds have been reported to 
play a role in cellular signaling cascades relevant to inflammation and immune response.  Listeria 
monocytogenes is a foodborne pathogen that is well documented for its activity in the gastrointestinal 
system, in which it invades epithelial cells to initiate systemic infection. Because the gut serves as the 
primary site for orally consumed compounds and microbial exposure, understanding how TCM-
derived compounds interact at this barrier is of clinical importance. Such insights may inform both the 
biological basis of TCM practices and the broader implications of dietary phytochemicals on 
susceptibility to enteric infections.  The purpose of the current study was to 1) determine the cytotoxic 
effects in a dose specific manner 2) test the effects of these compounds on Listeria growth 

Methods 
The primary readout was lactate dehydrogenase (LDH) in EMT6 epithelial cells to test cytotoxicity. 
The four compounds were serial diluted with DMSO in saline. Bacterial growth was measured via a 
16-hour growth curve. The immunomodulating effects will be tested by utilizing varying doses of LPS 
(1 or 10ug) or the compounds (10-7mg/mL to 0.75 mg/mL) via ELISA as described by the 
manufacturer. 

Results 
Our findings revealed that both Agrimol and Xanthotoxol exhibited antimicrobial effects at higher 
doses, while 2-Hydroxy seemed to neither inhibit or promote microbial growth at both high and low 
concentrations. Compared to the other two compounds, Osthole promoted microbial growth at higher 
concentrations and had minimal effect at a lower concentration. These data provide a framework to 
better understand the cytotoxic effects of the compounds in gut epithelial tissues. 

Conclusion 
To better understand their signaling pathways, our future directions include evaluating the cytokine 
inflammatory responses at cytotoxic and noncytotoxic doses. Understanding the pharmacology of 
these compounds are paramount for refining the intersection between Traditional Chinese Medicine 
and Western Medicine as well as dosage recommendations and understanding their safety profile. 

 

  



Caregiver-Reported and Functional Outcomes Following Cognitive Stimulation Therapy in 
Patients With MCI and Dementia 
Abstract ID: C159 

Date Presented: Friday, May 8, 2026 

Presenting Author: Brown, Sierra; Noorda COM 

Background 
Cognitive Stimulation Therapy (CST) is an evidence-based non-pharmacologic intervention for 
individuals with mild cognitive impairment (MCI) and dementia, but its effects on functional status and 
caregiver-reported disease burden in routine outpatient practice remain less well characterized. 

Methods 
This retrospective cohort study used de-identified clinical data from an outpatient neurorehabilitation 
clinic’s EMPOWER CST program. Adults with MCI or dementia who completed a 7-week CST 
intervention and had baseline and post-intervention caregiver/functional measures were included in 
the CST group. A comparison group consisted of patients with repeat clinical assessments over a 
similar interval who did not complete CST. Outcomes included the Lawton–Brody Instrumental 
Activities of Daily Living scale, the Dementia Severity Rating Scale (DSRS), and other available 
caregiver-reported measures, including the Quick Dementia Rating System (QDRS), when present. 
Pre–post changes were examined within the CST group and descriptively compared with the non-
CST cohort. 

Results 
nan 

Conclusion 
nan 

 

  



The Social Media–Driven Surge of Beef Tallow in Skincare: A narrative literature review and 
the dermatologic implications  
Abstract ID: C160 

Date Presented: Friday, May 8, 2026 

Presenting Author: Ngo, Sarah; Noorda COM 

Background 
Over several decades, social media ha[TB2.1]s been responsible for countless viral skincare 
practices, often amplifying trends lacking scientific validation. Recently, topical application of beef 
tallow exploded online, promising acne clearing and scar reduction. The first TikTok appeared in 2022 
with over 500,000 likes. Now, dozens of beef tallow products are sold on TikTok Shop; most with over 
1,000 sales and some exceeding 100,000. This narrative literature review considers dermatologic 
evidence underlying these claims and examines potential implications associated with beef tallow 
use. 

Methods 
Review of peer-reviewed dermatology, cosmetic science, and digital media literature published 
between 2000 and 2025 was conducted using PubMed, Journal of American Academy of 
Dermatology, and other relevant industry sources. Key words include: “Beef Tallow Contents”, “Beef 
Tallow Skincare”, and “Social Media Dermatology”. Inclusion of English-language sources with 
Exclusion of non-English publications, duplicate studies, and articles lacking relevance to 
dermatologic outcomes or skincare safety. 

Results 
Upon review of 14 articles, qualitative themes include: [TB4.1]beef tallow lipid composition,[TB5.1] 
skin barrier effects, and social media-driven behavior.[TB6.1] Primarily due to lack of research, 
consumers are not properly made aware of the minimal benefit and potential harm of beef tallow 
application. Moreover, the scope of existing research is clinically skewed. Peer-reviewed studies of 
lipid moisturizers featured only subjects with preexisting conditions, most often dermatitis or psoriasis. 
One study incorporated tallow in a trial. While the ideal moisturizer demonstrates relief in subjects 
with atopic dermatitis, its composition included 30% lamb tallow by weight (beef was not used due to 
an unfavorable lipid profile compared to lamb). In the United States, little protection is offered to 
consumers regarding alternative cosmetic products, including tallow.  

Conclusion 
Social media trends of beef tallow in skincare highlights the need for evidence-based dermatologic 
guidance and critical appraisal of online skincare claims to prevent skin barrier harm and adverse 
cutaneous outcomes. Greater dermatologist engagement on social media, including DermTok, is 
essential to counter misinformation, address emerging trends, and promote safe skincare practices. 
Future directions include dermatology-led consumer education and integration of social media trend 
assessments into clinical care. 

 

  



Cost-Effective Blood Biomarkers for Monitoring Healthy Aging in U.S. Adults 
Abstract ID: C161 

Date Presented: Friday, May 8, 2026 

Presenting Author: Tehrani, Niloofar; Noorda COM 

Background 
The purpose of this literature review is to examine current evidence regarding the use of available 
biomarkers. Our initial analysis of available literature has suggested that glucose tolerance, C-
reactive protein (CRP), insulin-like growth factor-1 (IGF-1), and D- dimer are cost-effective tools for 
monitoring healthy aging of adults in the United States. The goal of this project is to assess how well 
these biomarkers reflect age-related physiological change and their potential for integration into 
primary care–based preventive medicine. 

Methods 
We will conduct a structured literature review, searching prominent databases, such as PubMed, Ovid 
and Embase. In addition, we will evaluate peer-reviewed human studies that have assessed 
associations between glucose tolerance, CRP, IGF-1, or D- dimer with age in healthy adults. Our 
priority population that we will be looking at is U.S. cohorts and studies, as the goal of this paper is to 
apply findings to clinical practices across the U.S.. Key variables of interest will include age and 
biomarker levels, their accuracy in predicting long-term health outcomes, clinical availability of 
assays, as well as the approximate cost of these tests. The findings will be summarized, addressing 
the consistency of the results across studies, and any gaps in evidence will be addressed. 

Results 
Initial searches have shown clear and consistent age-related patterns in multiple biomarkers, such as 
declining glucose tolerance and elevated CRP with age, while highlighting more variable results for 
other markers, such as IGF-1 and D-dimer. This will also help clarify which biomarkers are more 
reliable in tracking aging over time, which ones are often grouped together in healthy aging, and 
where the existing data is scarce or inconclusive. 

Conclusion 
Overall, this review aims to evaluate the strength of current evidence for using glucose tolerance, 
CRP, IGF-1, and D-dimer as practical and cost-effective tools to monitor healthy aging in U.S. adults. 
By incorporating biological, clinical, and practical aspects, the findings could aid in developing 
biomarker panels for primary care and provide grounds for future long-term studies. The review will 
summarize key evidence, identify any gaps, and make potential suggestions for integrating 
biomarker-based aging into routine clinical practice. 

 

  



Factors Associated with Patient Trust in Primary Care Physicians 
Abstract ID: C162 

Date Presented: Friday, May 8, 2026 

Presenting Author: Lind, Emily Grace, MS - OMS-I; Noorda COM 

Background 
For a patient to efficiently communicate medical history and sensitive medical information, and to 
properly adhere to treatment plans put forward by his or her physician, a relationship of trust must be 
established. Data suggests that compassion and empathy shown by doctors, along with the 
encouragement they give their patients to play an active role in their treatment, contributes to the trust 
they earn. Outside the scope of the patient-physician interaction, multiple extrinsic factors play a role 
in the patient’s social trust of the physician and the institution of healthcare. This study aimed to gain 
a better understanding of areas in which trust in physicians remains strong and to determine what 
elements of trust may have weakened. Due to the longevity and continuity of the relationship, primary 
care physicians were the focus of this study. 

Methods 
A 39 item 5-point Likert scale survey was administered to 100 participants in the United States online 
via Amazon Mechanical Turk (MTurk). Participants were instructed to respond to statements 
regarding their experiences with their primary care physicians. Trust was measured using responses 
to the 39 items on a scale from 0 to 4 (0 = strongly disagree, 4 = strongly agree), with negatively 
worded items reverse scored. Demographic characteristics collected include gender, age, form of 
health insurance, and number of primary care physician visits per year. Data were analyzed using 
contingency analyses and Pearson chi-square tests to determine whether certain factors produced 
differences in response. 

Results 
Demographic characteristics such as gender, age, and form of health insurance were not significant 
predictors of trust. The average response across all items was 2.98 on a 0-4 scale, indicating a 
sufficient amount of trust in physicians. Primary care physician visits per year had a significant 
negative relationship with responses to the statement “I sometimes lie to my physician about drug or 
alcohol use” (p = .0065). It was also found that patients who understand their physician’s diagnosis 
and treatment plans were more likely to follow their physician’s advice. While overall trust levels were 
relatively high, multiple items had a substantial number of negative responses, including feelings of 
being rushed during visits and perceptions that physicians could do more for patients’ healthcare. 

Conclusion 
Although participants generally reported a sufficient level of trust in their primary care physicians, 
several areas remain in which the trust present in physician-patient relationships could be improved. 
Feelings of being rushed during visits and perceptions that physicians could do more for patients’ 
healthcare were among the most commonly reported concerns. However, these feelings did not 
appear to have a significant impact on overall trust or satisfaction. Further studies are needed to 
explore these findings and to derive practical applications from the relationship between these 
aspects of the physician-patient interaction. 



Hunter Syndrome – Caretaker Needs Assessment   
Abstract ID: C163 

Date Presented: Friday, May 8, 2026 

Presenting Author: Attarian, Elizabeth ; Noorda COM 

Background 
Hunter Syndrome (HS) is a rare X-linked lysosomal storage disorder caused by an enzyme deficiency 
leading to the progressive accumulation of glycosaminoglycans. The disease significantly affects both 
the physical and neurological functioning of patients, placing substantial burden on caregivers. 
Current treatments include enzyme replacement therapy, hematopoietic stem cell transplantation, 
and emerging gene-based therapies, though limitations remain, particularly in addressing 
neurological involvement. We aim to conduct a comprehensive needs assessment of caregivers of 
individuals with HS to better understand daily life burden, treatment priorities, and barriers to clinical 
trial participation. This survey study is based on the idea that caregivers of children with HS 
experience the disease and its treatments in ways that are not always reflected in standard clinical 
trial outcomes, and that their perspectives can highlight important unmet needs.  

Methods 
Primary caregivers (>21 years old) of patients with Hunter’s Syndrome will be recruited via a flyer, 
through Project Alive’s database. Sample target: 150. They will then complete an online survey 
comprised of 3 key scales: Impacts on child, Clinical trials, and Emotional well-being of the caretaker 
(25 questions), and a demographic section (10 questions). Caregivers will include those who have 
and have not participated in clinical trials; the latter will also answer questions regarding why they did 
not participate in the trials. If participants are interested, they can opt to participate in additional 
interview comprised of open-ended questions  via a Zoom meeting. Responses will be recorded. A 
$25 incentive gift card raffle is offered.   

Results 
The study is in progress, awaiting IRB approval. Descriptive and statistical analyses will be 
performed.  

Conclusion 
We hypothesize caregivers to prioritize improvements in behavior, cognition, and daily functioning 
over laboratory or disease-specific clinical markers when evaluating treatment effectiveness for HS. 
Additionally, caregivers with clinical trial experience are expected to report perceived therapeutic 
benefits alongside significant logistical, financial, and emotional challenges. The goal is to develop 
caregiver-centered support strategies and treatment approaches for families affected by HS. 
Identifying caregiver defined outcomes and barriers to clinical trial participation may help guide future 
therapeutic development and improve engagement in HS research. 

 

  



Using Closed-loop TMS to Increase Treatment Stability, Effectiveness, and Neuroplasticity 
Abstract ID: C164 

Date Presented: Friday, May 8, 2026 

Presenting Author: Pendleton, Mitchell; Noorda COM 

Background 
Transcranial Magnetic Stimulation (TMS) is an FDA approved non-invasive neuromodulation 
treatment for Major Depressive Disorder and currently uses an open-loop technique that relies on a 
predesignated schedule of stimulation to the left dorsolateral prefrontal cortex (DLPFC), without 
adapting to real-time brain dynamics. 

Methods 
We hypothesize that a closed-loop technique using electroencephalography (EEG) to continually 
analyze neural oscillations during treatment would allow for better synchronization of TMS pulses with 
neural activity. 

Results 
nan 

Conclusion 
By using closed-loop TMS, we predict an improved ability to phase-lock stimulatory TMS pulses to 
brain activity and increase treatment efficacy and predictability.   

 

  



Evaluating Breathing Patterns in Parkinson’s Disease Using Spirometry and Exercise Testing  
Abstract ID: C165 

Date Presented: Friday, May 8, 2026 

Presenting Author: Orth, Emily ; Noorda COM 

Background 
Parkinson’s Disease (PD), a progressive neurological disorder that affects motor function, is being 
diagnosed more often than before—about 90,000 new cases each year in the U.S. People with PD 
often have trouble with breathing, speaking, and swallowing, which can lead to a decline in quality of 
life and serious health problems such as pneumonia.    This study will look at how individuals with PD 
breathe during exercise, talk, and swallow. Respiratory dysfunction in PD is often overlooked despite 
its impact on daily function. Identifying physiological changes in breathing patterns may improve early 
detection and monitoring of disease progression. This study will specifically explore respiratory 
function in individuals 50-90 years of age with PD using spirometry and exercise-based assessment, 
while also evaluating swallowing and speech function through wearable sensor technology. We aim 
to have about 45 PD patients and 45 age-matched controls. The study will also test if a low-cost, 
wearable device on the throat and abdomen can track breathing patterns which would make 
identifying these problems possible for individuals without access to expensive equipment. Learning 
more about how breathing changes with age and PD could help provide optimal health care.    This 
study was approved by the Noorda-COM Institutional Review Board, protocol #2024-268 and it is 
being carried out by collaborating with BYU and Rocky Mountain University.  

Methods 
Participants first complete medication therapy management (MTM), which involves reviewing their 
medications to support safe and effective use. Baseline pulmonary function is assessed through three 
spirometry trials performed at rest. Participants then complete a controlled cycling exercise protocol 
during which breathing patterns, respiratory muscle recruitment, and vital signs are monitored to 
assess respiratory performance during activity.    The focus for this project will be on assessing the 
breathing patterns in standardized patients and patients with PD during exercise using a stationary 
bike. During the cycling exercise test, participants wear a chest heart rate monitor and a mask over 
the mouth and nose to measure breathing. The mask is designed to collect breathing data without 
making it harder to breathe. The cycling task is performed in 2-minute increments starting with no 
load and increasing by 20 watts at each stage. At the end of each increment, participants rate how 
hard they feel they are working using the Borg scale (1–20). Exercise continues until the participant 
reaches about 75% of their maximum heart rate, reports a Borg rating of 15 or higher, or can no 
longer maintain a steady pace.    Swallowing function is gauged using a wearable sensor system 
consisting of four throat sensors and one abdominal sensor. Videofluoroscopic swallow studies and 
computerized speech analysis are also performed to evaluate swallowing mechanics and vocal 
function. This combined approach provides insight into respiratory, swallowing, and speech changes 
in individuals with Parkinson’s Disease and may help identify measurable markers for disease 
monitoring and earlier clinical intervention.  



Results 
N/A: Data collection is currently ongoing. Participants with Parkinson’s Disease and age-matched 
standardized patients are being recruited to complete spirometry testing, the cycling exercise 
protocol, and wearable sensor assessments. These assessments collect breathing patterns, 
respiratory rate, heart rate, blood pressure, and perceived exertion during exercise. Data from the 
swallowing sensors, videofluoroscopic swallow studies, and computerized speech analysis are also 
being collected. Once data collection is complete, breathing patterns and respiratory responses 
during exercise will be compared between standardized patients and individuals with Parkinson’s 
Disease to identify potential differences. Previous studies have shown that patients with Parkinson’s 
Disease have higher chances of presenting with pulmonary dysfunctions because of the lower 
respiratory muscle strength and decrease in physical capacity. Based on previous research, we 
would hypothesize to have reduced respiratory muscle activity and altered breathing patterns in the 
PD patients when compared to the age-matched controls, as measured by spirometry and exercise 
ventilatory parameters.  

Conclusion 
N/A: Validation of low-cost wearable sensors against gold-standard spirometry could enable home-
based respiratory monitoring and earlier detection of respiratory decline in PD patients, potentially 
reducing pneumonia risk and improving quality of life. By combining spirometry, exercise testing, 
wearable sensors, and speech analysis, this project may help identify measurable changes related to 
disease progression and improve monitoring of respiratory and swallowing function in individuals with 
Parkinson’s disease, supporting earlier clinical intervention.  

 

  



Innovative Surgical Approaches to Soft Tissue Injury in Resource-Limited Settings: From 
Tilapia Skin to Community-Based Trauma Care 
Abstract ID: C166 

Date Presented: Friday, May 8, 2026 

Presenting Author: Caitlyn Cardenas; Noorda COM 

Background 
Soft tissue injuries and burns represent a significant source of morbidity in low- and middle-income 
countries (LMICs), where limited access to surgical care, delayed presentation, and resource 
constraints complicate management. Conventional wound care strategies are often impractical in 
these settings due to cost and infrastructure limitations. This project aims to evaluate low-cost, locally 
available wound care alternatives—including honey and Nile tilapia skin—as well as the role of 
community-based trauma care models. We hypothesize that integrating biologic dressings with 
decentralized care systems can improve wound healing outcomes while reducing surgical burden in 
resource-limited environments. 

Methods 
A structured literature review was conducted using peer-reviewed articles focusing on wound care in 
resource-limited settings. Sources were selected to evaluate the clinical efficacy, biological 
mechanisms, and cost-effectiveness of honey and tilapia skin dressings, as well as the impact of 
community-based trauma care. Studies included randomized controlled trials, observational studies, 
systematic reviews, and pilot programs. Data were synthesized to compare outcomes such as 
healing time, infection rates, pain control, and healthcare utilization. 

Results 
Evidence suggests that honey-based dressings provide antimicrobial and anti-inflammatory benefits, 
leading to reduced infection rates, improved healing times, and decreased pain. Tilapia skin has 
demonstrated efficacy as a biologic xenograft, with reduced dressing frequency, faster re-
epithelialization, and lower treatment costs compared to conventional therapies. Community-based 
care models were associated with improved early wound management, enhanced referral efficiency, 
and decreased strain on hospital-based surgical services. 

Conclusion 
Low-cost biologic dressings such as honey and tilapia skin, when integrated with community-based 
trauma care systems, offer effective and scalable solutions for soft tissue injury management in 
resource-limited settings. These approaches have the potential to improve clinical outcomes, optimize 
resource utilization, and strengthen surgical care delivery. Further research is needed to standardize 
protocols and expand implementation across diverse healthcare settings. 

 

  



Fostering Cultural Competency and Global Health Understanding Through an International 
Medical Student Pen Pal Program 
Abstract ID: C167 

Date Presented: Friday, May 8, 2026 

Presenting Author: Cardenas, Caitlyn; Noorda COM 

Background 
As healthcare becomes increasingly globalized, medical students must develop cultural competency, 
cross-cultural communication skills, and an understanding of diverse healthcare systems. However, 
structured opportunities for sustained, meaningful international peer engagement remain limited in 
medical education. To address this gap, the Noorda College of Osteopathic Medicine, in collaboration 
with InciSioN Moldova and InciSioN Australia/New Zealand, developed an international pen pal 
program connecting medical students across three regions. The purpose of this study is to evaluate 
whether longitudinal peer-to-peer communication improves cultural competency, global health 
awareness, and understanding of osteopathic medicine (DO) among participating students. We 
hypothesize that participation in this program will lead to measurable improvements in these domains. 

Methods 
This study utilizes a mixed-methods design. Medical students (N=48) are matched with international 
peers based on shared interests and preferences. Participants engage in monthly written 
correspondence from October 2025 to April 2026, guided by optional thematic prompts. Data is 
collected through three surveys administered at baseline, midpoint, and program completion. Surveys 
include Likert-scale items assessing cultural competency, global health knowledge, perceptions of 
osteopathic medicine, and communication quality, as well as open-ended questions for qualitative 
analysis. Quantitative data will be analyzed using paired statistical tests (e.g., paired t-tests, ANOVA), 
while qualitative responses will undergo thematic analysis. 

Results 
nan 

Conclusion 
nan 

 

  



Pediatric Psychiatric Manifestations of Autoimmune Encephalitis  
Abstract ID: C168 

Date Presented: Friday, May 8, 2026 

Presenting Author: Chase Kurgle; Noorda COM 

Background 
Anti-CASPR2 autoimmune encephalitis is rare in pediatric populations, representing only 4.9% of 
pediatric autoimmune neurological disorders, with age-dependent clinical phenotypes that differ 
significantly from adult presentations. 

Methods 
We present a 17-year-old male who presented with symptoms of schizoaffective disorder bipolar type 
and migraine headaches. He was admitted for inpatient follow up treatment after multiple treatment 
failure in outpatient settings. After initiating antipsychotic therapy, screening for autoimmune 
encephalitis was positive for anti-CASPR2 antibodies. Brain MRI and CSF analysis showed no 
changes or findings. The patient was treated with IV glucocorticoid therapy five times. 

Results 
This case illustrates the psychiatric symptoms in a patient with positive anti-CASPR2 antibodies. 
Unlike typical adult presentations characterized by limbic encephalitis and peripheral nerve 
hyperexcitability, our patient demonstrated signs of schizoaffective disorder with struggles in 
aggression and mood regulation. The patient has improved with less symptoms of psychosis, 
decreased headache, and decreased irritability. 

Conclusion 
Early recognition of CASPR2 autoimmunity in children with symptoms of psychosis and requires high 
clinical suspicion, as presentations differ from adults and false-positive antibody results are common 
in pediatric populations with refractory epilepsy. 

 

  



Malnutrition and Drug Pharmacokinetics in Poverty-Related Diseases: An Age-Stratified 
Systematic Review 
Abstract ID: C169 

Date Presented: Friday, May 8, 2026 

Presenting Author: Kantety, Vijitha; Noorda COM 

Background 
Malnutrition is highly prevalent among populations affected by poverty-related infectious diseases and 
remains an underrecognized modifier of drug pharmacokinetics. Tuberculosis, malaria, human 
immunodeficiency virus (HIV), and helminth infections disproportionately affect malnourished 
populations. These diseases also require prolonged or combination pharmacotherapy with narrow 
therapeutic windows or well-defined exposure-response relationships. Nutritional status in 
pharmacokinetic (PK) studies is typically assessed using nutritional status indicators, which include 
anthropometric measures (e.g., body mass index, weight/height-for-age z scores, mid-upper arm 
circumference), clinical classifications of malnutrition (e.g., wasting, stunting), and biochemical 
markers of protein and nutritional status (e.g., serum albumin). Malnutrition can alter PK processes by 
affecting gastrointestinal absorption, drug distribution, hepatic metabolism, and renal elimination. 
These changes may lead to subtherapeutic drug concentrations which increases the risk of 
inadequate therapeutic response and disease progression; or may lead to supratherapeutic drug 
concentrations, which increases the risk of toxicity. Despite this, nutritional status is inconsistently 
defined across studies. Age-related physiological differences may further modify these relationships, 
yet evidence has not been systematically synthesized across age groups. This systematic review 
evaluates the effect of malnutrition and nutritional indicators on the PK of drugs used to treat 
tuberculosis, malaria, HIV, and helminth infections, with consideration of pediatric, adult, and geriatric 
populations. 

Methods 
This systematic review is being conducted in accordance with PRISMA 2020 guidelines. PubMed, 
Embase, and Scopus were searched from inception through December 22, 2025. A total of 4,992 
records were identified after deduplication and screened using predefined criteria. Eligible studies 
included human PK studies evaluating malnutrition or nutritional proxies in relation to PK outcomes 
for drugs treating the specified infections. Primary outcomes include area under the concentration-
time curve (AUC), maximum concentration (Cmax), clearance (CL), and volume of distribution (Vd), 
as well as population PK covariate effects. Findings will be synthesized using a mechanism-based 
framework that includes absorption, distribution, metabolism, and elimination; and stratified by age 
group (i.e., pediatric, adult, geriatric). 

Results 
Malnutrition is expected to be associated with reduced systemic drug concentrations, increased 
unbound (free) drug fraction, and altered volume of distribution, particularly in the context of 
hypoalbuminemia and reduced lean body mass. Disease-related inflammation may further influence 
drug metabolism and clearance. Greater variability in PK alterations is anticipated in pediatric 
populations due to developmental differences, while geriatric populations are expected to be 



underrepresented, with limited data on the combined effects of malnutrition, sarcopenia, and age-
related organ decline. 

Conclusion 
Malnutrition is a clinically significant modifier of drug pharmacokinetics in poverty-related diseases, 
most consistently affecting distribution and clearance. However, it is inconsistently defined and rarely 
incorporated into PK analyses. Key gaps include lack of standardized definitions, limited age-stratified 
data, and underuse of population PK approaches. Addressing these gaps is critical to inform dosing 
strategies, optimize therapeutic drug monitoring, and improve outcomes in vulnerable populations.  

 

  



Engineering Gap and Tight Junction Analogs Reveals Their Impact on Biofilm Development 
and Microenvironment Acidification 
Abstract ID: C170 
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Background 
Biofilms are structured communities of microorganisms encased in a self-produced extracellular 
matrix that adhere to biological or non-biological surfaces. These microbial aggregates are clinically 
significant due to their roles in chronic infections, antimicrobial resistance, and device-associated 
complications. Despite extensive study of biofilm architecture and signaling, the contribution of 
intercellular and extracellular communication mechanisms—particularly junction-like structures—to 
biofilm development and environmental modulation remains poorly understood. This study 
investigates the role of engineered intracellular and extracellular gap junction–like systems, as well as 
tight junction analogs, in modulating biofilm formation and microenvironmental conditions. 

Methods 
Using Escherichia coli as a model organism, plasmid-based constructs were introduced to express 
junction-like proteins that enhance intercellular and extracellular connectivity. Biofilm formation and 
environmental alterations were assessed to evaluate metabolic and signaling changes across 
experimental and wild-type control populations. Additionally, calcium chloride, a known biofilm 
inhibitor, was introduced to assess the response of engineered junction systems under inhibitory 
conditions. 

Results 
The results demonstrate that the introduction of gap junction-like systems significantly alters biofilm 
behavior. Experimental groups exhibited increased biofilm production accompanied by pronounced 
acidification of their surrounding environment. In contrast, wild-type control groups demonstrated 
comparable acidification only under calcium chloride-induced inhibitory conditions, suggesting that 
enhanced intercellular communication influences both metabolic output and environmental 
adaptation. Tight junction analogs produced effects similar to gap junction-like systems, with modest 
differences in biofilm structure and environmental impact.  

Conclusion 
These findings highlight the importance of intercellular communication mechanisms in biofilm 
physiology and suggest that junction-like interactions may represent a novel factor in microbial 
organization and pathogenicity. Future studies should explore the interplay between different junction 
types, the incorporation of plasmid-based systems to enhance or regulate these interactions, and the 
extension of this model to additional bacterial species beyond E. coli. Such work may provide deeper 
insight into biofilm behavior and identify new therapeutic targets for disrupting medically relevant 
biofilms. 

 

  



Robotic-Assisted ACL Reconstruction: Current Comparisons and Future Directions 
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Background 
The integration of robotic systems into anterior cruciate ligament (ACL) reconstruction is an emerging 
area of interest, particularly in evaluating their advantages over conventional arthroscopic techniques. 
As robotic technologies advance, there is growing interest in their ability to improve surgical precision, 
efficiency, and patient outcomes in orthopedic procedures.  

Methods 
A comprehensive literature search was conducted using PubMed as the primary database. Both 
MeSH terms and keyword searches (e.g., “Robotic ACL Repair”) were used. Studies published 
between 2015 and 2025 were considered. Priority was given to meta-analyses, randomized 
controlled trials, clinical trials, and systematic reviews.  

Results 
Three key studies, Robot-assisted all-epiphyseal ACL reconstruction in skeletally immature patients, 
Robot-assisted ACL reconstruction based on three-dimensional images, and Feasibility and accuracy 
of orthopaedic surgical robot system for intraoperative navigation, demonstrated enhanced surgical 
precision, improved tunnel placement, reduced operative time, and decreased fluoroscopy use with 
robotic assistance. However, these findings are limited by small sample sizes and retrospective 
designs. Additional high-level reviews provided broader context on ACL reconstruction techniques 
such as graft selection and repair versus reconstruction, although they did not include direct 
comparisons between robotic and conventional arthroscopic approaches. Some literature also 
addressed robotic-assisted rehabilitation, but its relevance to surgical technique comparison is 
limited.  

Conclusion 
Early evidence suggests that robot-assisted ACL reconstruction may offer technical advantages over 
traditional arthroscopic methods. However, the current body of literature lacks large-scale, 
prospective, and randomized studies. Further research is needed to validate the long-term clinical 
benefits of robotic-assisted ACL reconstruction.     

 

  



Plant derived steroid, 5α-hydroxy-laxogenin, prevents EGF-induced non-small cell lung 
cancer cell growth  
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Background 
Lung cancer remains one of the leading causes of cancer-related deaths worldwide. Non-small cell 
lung cancer (NSCLC) accounts for approximately 85% of all lung cancer cases. NSCLC is an 
aggressive subtype often associated with tobacco exposure, and its rapid progression makes early 
intervention crucial for improving patient prognosis. Invasion and metastasis of NSCLC are primarily 
mediated through activation of the epidermal growth factor receptor (EGFR) signaling pathway. 5α-
hydroxy-laxogenin is a naturally occurring spirostane-type steroid derived from the rhizomes of 
Smilax sieboldii, a flowering plant native to East Asia. Laxogenin has been marketed as a dietary 
supplement and has been shown to possess androgenic properties; however, little is known about its 
anticancer activity. To date, no studies have examined the ability of laxogenin to inhibit NSCLC cell 
growth or modulate EGF-induced signaling pathways.  

Methods 
This study investigated the ability of laxogenin to induce cell death and inhibit invasion and migration 
of human NSCLC cells in vitro using the A549 cell line. A549 cells were treated with laxogenin in a 
time- and dose-dependent manner. Cell viability was assessed using an MTT assay, which 
demonstrated that laxogenin inhibits the growth of A549 cells in a dose-dependent manner, with 
significant cytotoxicity observed at 30 µg/mL. Laxogenin also prevented EGF-induced invasion of 
A549 cells in a scratch assay, as well as EGF-induced transwell migration. Additionally, laxogenin 
modulated the EGF-induced expression of pro- and anti-apoptotic factors, including upregulation of 
the pro-apoptotic enzyme caspase-3.  

Results 
Our findings indicate that laxogenin inhibits EGF-induced NSCLC cell growth and regulates the 
expression of apoptotic proteins in a dose-dependent manner.  

Conclusion 
Future studies will examine the role of laxogenin in preventing lung cancer growth using nude mouse 
xenograft models. These results suggest that laxogenin may represent a promising chemopreventive 
or therapeutic candidate for NSCLC. 

 

  



Procedural Predictors of Elevated Post-TAVR Gradients and Early Valve Failure in Younger 
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Background 
Transcatheter aortic valve replacement (TAVR) is an increasingly utilized procedure to treat severe 
aortic stenosis and is now being offered to younger and lower-risk patients. Short-term and mid-term 
outcomes are well studied in older patients post-TAVR, less is known about factors influencing the 
valve durability in younger individuals who have a longer life expectancy. This review illustrates post-
TAVR hemodynamic gradients as an important marker of valve performance and need for 
reintervention. 

Methods 
Articles for this review were identified using keyword-based searches following inclusion criteria and 
exclusion criteria. Studies were screened by title and abstract followed by full-text screening and 
review. A blinded full-text screening process was conducted by more than two reviewers using the 
same inclusion and exclusion criteria. Eligible studies were analyzed to identify procedural variables 
that influence valve durability. 

Results 
Many procedural factors were identified as contributors to elevation in post-TAVR gradients and early 
valve dysfunction. Prosthesis-patient mismatching can result in inadequate valve sizing, which can 
lead to outflow obstruction and increased shear stress on valve leaflets. Valve underexpansion and 
annular geometry may result in reduced orifice area and abnormal flow dynamics. Valve platform 
design also influences differences observed between ballon expandable and self-expanding valve 
systems. Implantation technique and commissural alignment may affect long-term valve function and 
future coronary access. These factors are particularly important in younger patients in whom long-
term valve durability must be considered. 

Conclusion 
Procedural and anatomical factors play a critical role in prosthetic valve performance post-TAVR. 
Elevated gradients may serve as an early indicator of valve deterioration and the need for future 
intervention. Appropriate valve sizing and optimized implantation techniques may help reduce these 
risks. As TAVR expands into younger populations, further research is needed to understand variables 
that can improve long-term outcomes. 

 

  



The Impact of Resveratrol in Substance Use Disorders: A Narrative Review 
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Background 
Resveratrol is a natural polyphenol that is gaining attention for its wide-ranging health benefits, 
including antioxidant and anti-inflammatory properties, protective cardiovascular effects, and 
neuroprotective impacts. Many of these health benefits closely align with the deficits and negative 
health effects caused by substances of abuse. This review seeks to analyze the literature regarding 
the effects of resveratrol on substance use disorders, delve into potential mechanisms of action, and 
explore the possibility of resveratrol as an alternative or supplemental treatment for substance use 
disorders.  

Methods 
This narrative review gathered and evaluated studies investigating the relationship between 
resveratrol and substance use. After compiling a list of keywords, literature searches were performed 
in major databases such as PubMed, Embase, and PsycNET. Eligibility criteria for article selection 
included all animal or human studies investigating the relationship between resveratrol and 
recreational and/or prescription drug use. Search results were screened using both the AI screening 
tool, ASReview, and manually to ensure relevance. Data from these studies were then compiled to 
identify patterns and gaps in the literature, seeking to identify resveratrol’s potential therapeutic role in 
substance use disorders.  

Results 
The compiled studies looked at multiple drugs of abuse, including alcohol, methamphetamine, 
cocaine, and opiates, primarily using animal models. After examining the cumulative findings of the 
studies selected, it appears that resveratrol has strong antioxidant effects that can reduce damage 
due to reactive oxygen species which are increased in substance use. It was also found that 
resveratrol could minimize opioid tolerance, allowing lower doses of opioids to be prescribed and 
reducing the risk of addiction. There were mixed findings on resveratrol’s impact on conditioned place 
preference, leading to uncertainty regarding its ability to mitigate addictive behaviors.  

Conclusion 
Substance use disorders are a widespread public health issue, and these findings have the ability to 
create a large impact worldwide. The evidence reviewed in this study indicates there is significant 
potential to provide benefit in the context of substance use treatment, particularly when a 
neuroprotective effect against reactive oxygen species or opioid tolerance is of concern. Additional 
studies in humans are needed in order to fully elucidate this potential.  

 

  



Assessing Breathing, Speech, and Swallow Patterns in Parkinson Disease 
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Background 
Parkinson’s disease (PD) is a neurodegenerative disorder characterized by movement, balance, and 
muscle control impairments, along with dysphagia and breathing and speech difficulties. Early 
detection of PD is crucial, as treatment interventions can greatly improve quality of life. Our study 
aims to advance PD screening by developing a novel wearable device capable of identifying different 
breathing, swallowing, and speech patterns during rest and exercise, to help guide clinicians on 
optimal intervention timing. We hypothesize that this wearable device will detect distinct breathing, 
swallowing, and speech patterns between those with PD and age-matched controls.  

Methods 
This study was approved by Rocky Mountain University IRB [protocol #2024-268]. Collaborative effort 
for this study includes Noorda College of Osteopathic Medicine, Brigham Young University, and 
Rocky Mountain University of Health Professions. A wearable device was developed to measure 
changes in resistance during breathing, swallowing, and speech exercises, as a means of assessing 
muscle activity. Measurements will be taken from 50 healthy controls and 50 individuals with PD. To 
date, the device was tested on 17 healthy controls. We are running an observational study at Rocky 
Mountain University, testing  PD patients and age-matched controls. Participants undergo an initial 
intake visit to assess baseline spirometry measurements at rest and during exercise. Swallowing 
mechanics are being evaluated via video fluoroscopy and strain sensor patches. Speech function is 
being analyzed using the Pentax CSL, acoustic/aerodynamic measures, CAPE-V, and Voice 
Handicap Index-10.  

Results 
17 healthy controls were assessed using the wearable device. Sensors detected changes in 
resistance during dry and wet swallows, along with speaking exercises. Each participant underwent 
four speaking exercises, two dry swallows, and two wet swallows. A random forest classifier machine 
learning algorithm was used for validation. To minimize bias, the program was trained on 80% of the 
available data and tested on the remaining 20% of data. Results demonstrated that the algorithm 
accurately predicted the type of exercise almost 84% of the time. Prediction accuracy was highest 
during the speaking exercise. Preliminary results regarding differences in spirometry data are 
pending. 

Conclusion 
This study aims to improve early detection and intervention in PD by developing a wearable device to 
identify breathing, swallowing, and speech patterns across Hoehn and Yahr stages. The machine 
learning algorithm was able to accurately predict the type of exercise nearly 84% of the time, 
highlighting the potential for this technology to be used clinically or for at-home monitoring to identify 
respiratory and swallow decline. Results are expected to provide insights regarding the progression of 



physical abilities in PD, improve screening, and guide treatment strategies. Future efforts will focus on 
using these advancements to improve quality of life in individuals with PD.  

 

  



A deep neural network-based classifier for predicting stroke occurrence 
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Background 
Nearly 800,000 people in the US have a stroke every year and it represents a leading cause of long-
term disability. While there have been improvements in stroke surveillance, prevention, acute care, 
and post-acute rehabilitation, stroke burden has only increased over the past decades. Current stroke 
risk assessment tools exist but are limited and population-specific. With the growing movement 
towards personalized medicine, new data driven prediction models may provide more accurate 
patient-centered risk assessment. The Behavioral Risk Factor Surveillance System Survey (BRFSS) 
provides an attractive source of data as it includes self-reported health metrics on a broad number of 
variables. We aim to develop and validate a deep learning architecture for population-level stroke risk 
stratification, based on data from the BRFSS. 

Methods 
A binary classification model based on a deep neural network trained on select data from the 2022 
Behavioral Risk Factor Surveillance System Survey was developed. Data was prepared in Python, 
and the model was built using the Keras API for TensorFlow. After reserving a test set to avoid data 
leaks, missing values were removed and data was scaled and encoded separately. Though the data 
set was significantly unbalanced, no attempts at rebalancing given model architecture and the goal of 
broad generalizability. The model was improved iteratively and hyperparameters tuned manually for 
best performance. The final model was a deep neural network with 16 total layers including dense, 
batch normalization, and dropout layers. Validation was achieved with K-fold cross-validated with a 
K=5. The model was designed to predict occurrence of stroke based on a number of risk factors 
including sex, age, smoking, prior cardiac events, BMI, social and demographic factors, and other 
health metrics. Presented metrics were calculated based on reserved training data. Results were 
compared to a baseline balanced random forest classifier with ADASYN oversampling of the minority 
class.  

Results 
The model was able to outperform a balanced random forest classifier (AUC = 0.679) and correctly 
predict stroke occurrence with an AUC of 0.818, making it competitive with similar models trained on 
other data sets and demonstrating potential clinical usefulness as a general screening tool.  

Conclusion 
The deep neural network-based model was able to effectively predict stroke status in patients based 
on Behavioral Risk Factor Surveillance System Survey data. These preliminary results show promise 
for this architecture and, with further refinement, may lead to insights into importance of health and 
demographic factors, as well as provide a foundation for deployable models. This model, or one 
similar, could serve as a digital triaging tool to identify high-risk individuals in primary care settings 
using self-reported health metrics. Next steps include creating an ensemble model including a 



gradient boost component and a final decision tree to improve performance as well as performing a 
Shapley Additive Explanations analysis.  

 

  



The Role of Mechanical Stimulation in Postoperative Ileus: A Narrative Review of Neural, 
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Background 
Postoperative ileus (POI) is a prevalent and burdensome complication following abdominal surgery, 
characterized by delayed return of gastrointestinal motility, prolonged hospitalization, and significant 
patient morbidity. Despite advances in perioperative care, the mechanisms by which mechanical 
forces — both intraoperative and therapeutic — influence gut function remain incompletely 
understood. This narrative review examines the dual role of mechanical stimulation in POI: as a 
pathophysiologic trigger during surgery and as a potential therapeutic target through manual and 
neuromodulatory interventions, including osteopathic manipulative treatment (OMT). 

Methods 
A narrative review of published literature was conducted using multiple databases within the Noorda 
College of Osteopathic Medicine library. Structured keyword searches addressed postoperative ileus, 
mechanical stimulation, OMT, manual therapy, abdominal massage, vagus nerve stimulation, electro-
acupuncture, transcutaneous electrical acupoint stimulation (TEAS), and related neuroimmune 
mechanisms. Animal studies, clinical trials, systematic reviews, and mechanistic investigations were 
included to provide a broad translational perspective, consistent with the broad exploratory scope of 
this review. 

Results 
Intraoperative bowel handling consistently triggers POI through macrophage activation, pro-
inflammatory cytokine release, and inhibitory neural reflex pathways that suppress gastrointestinal 
motility — establishing mechanical stimulation as a central pathophysiologic driver. In contrast, 
targeted neuromodulatory interventions demonstrate therapeutic potential through opposing 
mechanisms. Vagus nerve stimulation, TEAS, and transcutaneous electrical nerve stimulation have 
been associated with reduced intestinal inflammation and earlier recovery of bowel function in both 
animal models and human studies, likely through activation of the cholinergic anti-inflammatory 
pathway. Early postoperative mobilization similarly supports bowel recovery, though its underlying 
mechanisms remain less defined. Within the manual therapy literature, one controlled study reported 
reduced time to flatus and shorter hospitalization following postoperative OMT, suggesting a possible 
role for hands-on mechanical interventions in modulating POI. However, direct clinical evidence for 
OMT and related manual therapies in this context remains sparse. 

Conclusion 
The existing literature reveals a compelling mechanistic contrast: intraoperative mechanical 
stimulation provokes POI through inflammatory and neural inhibition, while targeted neuromodulatory 
and manual interventions may reverse or attenuate these same pathways. The limited but promising 
evidence surrounding OMT and manual therapy represents a critical knowledge gap in the POI 
literature. This review establishes the mechanistic and translational foundation necessary to inform 



the design of future clinical trials evaluating non-pharmacologic, physically-based interventions for the 
prevention and treatment of postoperative ileus. 
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Background 
Postural Orthostatic Tachycardia Syndrome (POTS) is a chronic disorder with multiple underlying 
mechanisms, including autonomic dysfunction, hypovolemia, and hyperadrenergic activity. Despite 
these proposed mechanisms, the pathophysiology of POTS remains unclear. POTS is associated 
with symptoms such as dizziness, palpitations, fatigue, and exercise intolerance, negatively impacting 
quality of life. The condition primarily affects young adult women, with symptoms often beginning 
during adolescence.  Emerging evidence suggests that metabolic and circulating biomarkers may 
help explain disease heterogeneity and identify clinically relevant subtypes. This study aims to 
evaluate metabolic and circulating biomarkers and clinical characteristics in patients with POTS.  

Methods 
Patients meeting established diagnostic criteria for POTS will undergo standardized orthostatic 
evaluation with a 10-minute standing test or a head-up tilt table. Blood samples will be collected for 
analysis of selected metabolic and circulating biomarkers. Clinical variables, symptom burden, and 
orthostatic heart rate responses will be correlated with biomarker profiles to identify potential 
associations.  

Results 
nan 

Conclusion 
nan 

 

  



Racial and Ethnic Disparities in Inversion-Associated Preterm Birth in Salt Lake County  
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Background 
Utah’s mountain topography creates frequent winter inversions that trap cold air and lead to the rapid 
accumulation of fine particulate matter PM2.5. Research from the Salt Lake Valley (2009–2012) 
established a correlation between these seasonal PM2.5 spikes during the first trimester and 
increased preterm birth risk. Furthermore, Utah health data (2023) shows that Black/African American 
and Native Hawaiian/Pacific Islander populations experience higher baseline rates of preterm birth 
(11.1% and 11.5%, respectively) compared to the state average (9.4%). Research consistently shows 
that Black and Hispanic mothers face higher rates of pregnancy complications from PM2.5 exposure 
compared to non-Hispanic White mothers. Understanding these trends is critical because preterm 
birth is the leading contributor to infant mortality and is associated with adverse short-term and long-
term effects. The objective of this retrospective review is to determine if correlation between winter 
inversions and preterm birth has shifted during the 2014–2024 period.  Specifically, we aim to identify 
whether seasonal pollution spikes act as a factor that further widens the existing gap in neonatal 
health outcomes for these specific racial and ethnic cohorts.  

Methods 
Siblings born in Salt Lake County between 2014 and 2024 are identified via the Utah Department of 
Health birth certificate database. To control for endogenous variables, the sample will be restricted to 
mothers with two or more live births . The population will be categorized into six racial/ethnic cohorts: 
American Indian/Alaska Native, Asian, Black/African American, Native Hawaiian/Pacific Islander, 
White, and Other.  Analysis will control for confounding variables: maternal BMI, tobacco use, multiple 
gestations, prenatal care, paternal changes, and insurance coverage. Using a mother-fixed effects 
model, we will compare how first-trimester PM2.5 exposure affected gestational age and preterm birth 
risk between siblings. Interaction terms will be utilized to determine if the marginal effect of a 10 
µg/m3 increase in pollution is significantly more severe for specific racial/ethnic groups. All results will 
be recorded and quantified.   

Results 
The study is ongoing. Preliminary results will be provided at the symposium.  

Conclusion 
Significant racial and ethnic gaps are expected, with some cohorts facing much higher rates of 
preterm birth than others. However, the direct or indirect effects of PM2.5 exposure needs to be 
determined. These findings can inform targeted public health strategies to improve neonatal health in 
at-risk communities. Additionally, awareness of environmental exposures and efforts towards 
minimizing the inversion should also be addressed. Study limitation includes a unique location that 
may not be compared to other regions.  

 



Osteopathic Manipulative Treatment as an Adjunctive Approach to Improve Pelvic Perfusion 
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Background 
Infertility affects approximately one in six individuals of reproductive age worldwide and arises from a 
complex interplay of hormonal, vascular, inflammatory, and structural factors. Adequate pelvic 
perfusion is critical for reproductive function, influencing endometrial receptivity, gametogenesis, and 
hormonal signaling. Prior studies suggest manual therapies, including osteopathic manipulative 
treatment (OMT), may improve regional blood and lymphatic flow, autonomic regulation, and well-
being, with potential effects on fertility outcomes. However, objective evidence linking OMT to pelvic 
perfusion and reproductive biomarkers remains limited. 

Methods 
This study utilizes a prospective comparative design consisting of five study visits over a two-to-three-
month period. Female participants will be randomly assigned to one of two groups: Group 1 will 
receive Osteopathic Manipulative Treatment (OMT) with intrauterine insemination (IUI), and Group 2 
will receive IUI alone. At the baseline visit (D−30), participants will undergo initial screening and 
physiologic assessment including functional near-infrared spectroscopy (fNIRS), Doppler ultrasound 
of the pelvic vasculature, and measures of autonomic modulation including heart rate variability, 
pupillometry, and skin conductance. Pelvic ultrasound will also establish the baseline Uterine 
Receptivity Index (URI), including uterine thickness, volume, and vascularity. A standardized 
osteopathic structural examination will identify somatic dysfunction, including evaluation of Chapman 
reflex points, lower thoracic (T10–T12) and lumbar (L1–L3) segmental motion, pelvic and sacroiliac 
joint dysfunction, rib dysfunction, and sacral dysfunction. At Day 0 (D0), participants in Group 1 will 
receive OMT directed at identified somatic dysfunction. Additional OMT sessions will occur on Day 3 
(D3) and Day 6 (D6). Treatment will include techniques aimed at autonomic regulation and 
improvement of pelvic and lumbar biomechanical function, including Chapman reflex points, balanced 
ligamentous tension, Still technique, counterstrain for pelvic tender points, and selected articulatory 
techniques. Objective measures performed at baseline will be repeated at each visit (D0, D3, D6) to 
evaluate changes. Participants in both groups will undergo IUI on Day 6 or Day 7 (D6–D7). Six weeks 
following IUI (D48–D49), participants will return for pregnancy testing and repeat evaluation of 
physiologic and ultrasound parameters obtained at baseline. 

Results 
N/A; We hypothesize that OMT will be associated with increased pelvic perfusion, improved URI 
parameters, and regulated autonomic modulation, with potential correlation to enhanced fertility 
outcomes. 



Conclusion 
N/A; This study aims to provide objective evidence supporting OMT as a non-invasive adjunct 
targeting pelvic perfusion and reproductive function. If confirmed, these findings may clarify 
mechanisms by which OMT could support fertility care and inform integrative strategies. 
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Background 
Alzheimer disease (AD) is a progressive neurodegenerative disorder characterized by cognitive 
decline, behavioral disturbances, and loss of functional independence. As the disease progresses, 
patients require increasing levels of assistance with daily activities and medical decision-making. 
Much of this care is provided by informal caregivers, mostly family members. Research suggests that 
caregivers of individuals with AD may experience worse health outcomes compared with non-
caregivers due to chronic stress, disrupted sleep, and long-term caregiving responsibilities. 
Understanding the health consequences of caregiving is important for improving support systems and 
healthcare interventions for this population. This literature review examined peer-reviewed studies 
evaluating health outcomes among caregivers of individuals with Alzheimer’s disease. 

Methods 
Search was conducted using PubMed and Google Scholar databases. Articles published between 
2020 and 2025 and written in English were included. Studies were selected if they focused on older 
adult populations and evaluated physical or mental health outcomes among Alzheimer's caregivers. 
Articles involving other neurodegenerative conditions were excluded. Key search terms included 
“Alzheimer’s[TB5.1],” “caregiver,” and “caregiver health” related outcome measures. The initial 
PubMed search yielded 2,752 results, of which 18 were retained after abstract screening for 
relevance. Selected studies assessed mental health symptoms, physical health measures, sleep 
quality, and physiological stress markers. 

Results 
The reviewed literature consistently demonstrates that caregivers of AD patients experience higher 
rates of mental and physical health problems compared with non-caregivers. Depression and anxiety 
were among the most frequently reported psychological outcomes. Chronic caregiving stress, 
combined with the progressive nature of AD, contributes to sustained psychological distress. Physical 
health consequences were also observed across multiple studies, including increased rates of 
hypertension, cardiovascular disease, and metabolic dysfunction. Additionally, caregiver burden was 
found to correlate with the severity of behavioral symptoms in AD patients and with limited social 
support resources. 

Conclusion 
Evidence from recent studies indicates that caregivers of individuals with AD experience significantly 
worse mental and physical health outcomes compared with non-caregivers. Depression, chronic 
stress, and increased cardiovascular risk are commonly reported. These findings highlight the 
importance of recognizing caregiver health as an essential component of Alzheimer’s disease care. 
Interventions such as caregiver education, mental health support, and community resources may help 
reduce caregiver burden and improve overall well-being. Thus, it is important to acknowledge the 
physical and emotional responsibilities that come with providing care to AD patients.  



Gender Roles and the Stigma of Alzheimer Disease: A Literature Review 
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Background 
Stigma affects individuals living with Alzheimer Disease and related dementias (ADRD) as well as 
their caregivers. Intersectional inequalities, such as race, gender, and socioeconomic status, can 
exacerbate unique disparities in disease perception and care. For instance, differences in socially 
constructed gender roles and expectations may shape ADRD stigma. Prior literature identified 
differences in stigma experienced by men and women and speculates that these differences may be 
due to gendered expectations and roles. This speculation necessitates further exploration of how 
gender roles and expectations affect ADRD stigma, which may inform tailored strategies that can 
improve the psychosocial wellbeing of individuals with ADRD and their caregivers. A literature search 
through PubMed and Google Scholar was conducted to identify studies that examined how gender 
shapes stigma towards AD. 

Methods 
Inclusion criteria consisted of peer-reviewed articles in the English language, including international 
journals with English abstract, published between 2015 and 2026. Exclusion criteria included non-
English publications and neurodegenerative conditions other than AD. The primary search included 
the keywords (“Alzheimer’s” OR “Alzheimer”) AND “stigma” AND “gender.” PubMed search yielded 
18,100 results, while the Google Scholar search yielded 34 results. Results are in the process of 
being screened for relevance, thus far retaining 3 articles from PubMed and 7 articles from Google 
Scholar. 

Results 
Initial review indicates the following emerging themes pertaining to ADRD stigma affected by gender: 
(1) There is a difference in ADRD stigma experienced by men and women. Using the Family Stigma 
in Alzheimer’s Scale (FS-ADS), prior research found that women make fewer negative aesthetic 
attributions than men but express more pity. (2) Prior research speculates that women may express 
more stigma due to their higher exposure of ADRD as de facto familial caregivers. This is consistent 
with findings that healthcare workers also express high levels of stigma. 

Conclusion 
Preliminary review suggests that although gender differences in stigma are commonly reported, the 
underlying mechanisms as to why such differences exist remain poorly understood. Current 
explanations remain speculative, highlighting the need for further research. Addressing this gap may 
be specifically important in our older adult population, most of whom have been shaped with more 
traditional gender role expectations, highlighting the need for a targeted investigation that captures 
internalized gender norms, caregiving expectations, and their relationship to stigma.  

 

  



KCC2 mutants in E coli, a tool for drug discovery 
Abstract ID: C183 

Date Presented: Friday, May 8, 2026 

Presenting Author: Suani, Jonathan; Noorda COM 

Background 
KCC2 (potassium-chloride cotransporter 2, encoded by the SLC12A5 gene) is a neuron-specific 
membrane protein that maintains low intracellular chloride concentrations, essential for mediating fast 
inhibitory neurotransmission via GABA and glycine in the central nervous system (CNS). It acts as a 
chloride extruder, playing a key role in the "GABA switch" during development. KCC2 hypofunction is 
linked to epilepsy, pain, and autism, making it a key therapeutic target for neurological disorders. High 
calcium levels, typically from NMDA receptor activation, act as a signaling molecule that causes a 
decrease in KCC2 function. Chloride extrusion in mature neurons is largely mediated by the neuron-
specific potassium-chloride cotransporter KCC2. In addition, independently of it's chloride transport 
function, KCC2 regulates the development and morphology of dendritic spines through structural 
interactions with the actin cytoskeleton. Having a better understanding of KCC2 function and 
relationship to its functions is crucial for managing aspects of disease, for example epilepsy. 

Methods 
Plasmids expressing the two mutants of KCC2 are expressed in the outer membrane of E coli. Cells 
are grown to OD600 nm of ~1, induced protein expression by adding IPTG. Cells are exposed to 100 
mM chloride salts: Na+, K+, Ca+2, Mg+2, NH4+, and Zn+2, and also combinations of KCL with the 
other salts. Cells are allowed to proceed growth at 37C° overnight and their growth measured again. 
Initial results were obtained by comparing rates of growth relative to corresponding controls. 

Results 
E coli growth is monitored after cells are induced for protein expression. Control cells express a non-
related soluble protein. M1 and M2 are KCC2 variants. We observed that in the presence of 100 mM 
KCl cells grow normal. We observed that the presence of 100 mM CaCl2 tends to improve cell 
growth. Calcium is believed to stabilize the membrane. When KCC2 variants are present in the outer 
membrane, CaCl2 has greater effect on growth. When K+ and Ca+2 are present, KCC2 variants have 
a negative effect on growth, with M1 being more negative than M1. The literature indicates that both 
K+ and Cl- are in high concentrations inside E coli, 100-200+ mM, and are essential for growth. 

Conclusion 
We have developed a system that informs of the structure-function relationship of KCC2 in E coli. 
This can be an excellent tool to determine effects of mutations or splice variants. KCC2 has two N-
terminal splice isoforms, KCC2a and KCC2b. Not much is known about them yet. 

 

  



Treatment Efficacy Comparisons in Plantar Fasciitis/Fasciosis with OMT and Biologics  
Abstract ID: C184 
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Presenting Author: Deschamps-Prescott, Chanc' (Noorda Student, 2029); Noorda COM 

Background 
Plantar fasciitis remains a leading cause of chronic heel pain, often involving a complex interplay of 
repetitive microtrauma, fascial thickening, and neovascularization. While Osteopathic Manipulative 
Treatment (OMT) and biologic injections (Platelet-Rich Plasma [PRP] and Prolotherapy) are common 
clinical interventions, high-quality trials comparing these modalities against a standardized sham are 
lacking. This study evaluates the efficacy of lower-extremity OMT vs biologic therapies and sham 
control for symptomatic relief and structural remodeling of the plantar fascia.   

Methods 
This is a prospective, randomized, sham-controlled, single-blinded clinical trial. Participants (18–65) 
will be enrolled based on a clinical diagnosis meeting at least two of four criteria: morning pain, focal 
tenderness at the calcaneal insertion with palpation, inferior heel pain, or ultrasound-confirmed fascial 
thickness and tissue abnormalities. Participants will be randomized into one of four arms: (1) Full 
Lower-Extremity OMT (7 treatments over 12 weeks), (2) PRP Injection (1 treatment + follow-up), (3) 
Prolotherapy (1 treatment + follow-up), or (4) Sham “Therapeutic Ultrasound/Radiofrequency” 
(functional device active with audible "beep" but zero therapeutic output). All patients will receive 
standardized post-treatment protocols appropriate for all treatment modalities. The OMT arm utilizes 
a standardized protocol targeting the foot, ankle, and posterior chain. Biologic treatments will be 
ultrasound-guided, targeting specific intrasubstance tearing, tissue irregularities, and 
neovascularization in the proximal plantar fascia. Longitudinal ultrasound assessments will compare 
the symptomatic side to the asymptomatic side. Primary outcomes include Visual Analog Scale (VAS) 
and Foot Function Index (FFI) measured throughout a 12-week study period, with secondary 
outcomes tracking compliance/symptoms journal, time-to-treatment plateau, and objective 
sonographic changes.  

Results 
It is hypothesized that both OMT and biologic therapies will demonstrate superior clinical outcomes 
compared to sham ultrasound. OMT is expected to provide significant functional improvement 
through biomechanical optimization, while PRP and Prolotherapy are anticipated to show the greatest 
reductions in neovascularization and intrasubstance tearing. We expect to identify a definitive 
"treatment plateau" in the sham group, whereas the active intervention arms are hypothesized to 
show sustained structural and symptomatic recovery over the 12-week follow-up period.  

Conclusion 
This study provides a rigorous comparative framework for the management of chronic plantar 
fasciitis. By utilizing a "Sham Ultrasound" control and focusing on objective sonographic markers of 
healing, this research will clarify the roles of manual medicine and regenerative biologics in a patient-
centered treatment algorithm. The findings aim to establish a standardized protocol for identifying and 
treating fascial irregularities before a symptomatic plateau occurs.  



Efficacy of Very Low Carbohydrate Diet on Glucose Dysregulation in Chronic Migraine 
Abstract ID: C185 

Date Presented: Friday, May 8, 2026 

Presenting Author: Amera, Elizabeth; Noorda COM 

Background 
Data from a prior study (Nelson et al., 2026) showed that subjects with chronic migraine (>8 
migraines per month) showed significant glucose dysregulation indicative of greater glycemic 
variability and postprandial dysregulation. In this study, we investigate the efficacy of a very low carb 
diet (VLCD) (<15g carbs per day) to correct this glucose dysregulation in subjects with chronic 
migraine. 

Methods 
This prospective, longitudinal study evaluates continuous glucose monitoring (CGM) data from 
subjects with chronic migraines for 3 months while on a VLCD and post-VLCD and compared them to 
their pre-VLCD data and migraine-free controls. We analyzed the data using multiple metrics 
including inter/intraday standard deviation (SD), average daily risk range (ADRR), mean amplitude of 
glycemic excursion (MAGE), and post-prandial area under the curve (PP-AUC). These measures 
gauge glucose dysregulation in terms of variability and post-prandial response. Preliminary data is 
from <10 subjects who had prior chronic migraine and received 3 months of treatment with VLCD. 

Results 
Treatment with VLCD reduced glucose variability of both day-to-day (inter-day SD) and within the day 
(intraday SD) values in subjects with chronic migraines during treatment. After treatment, these 
values were also similar to non-migraine controls. The measure of risky hypoglycemic and 
hyperglycemic values (ADRR), post-prandial glycemic variability (MAGE), and post-prandial 
hypoglycemia (PP-AUC) values were all reduced in subjects with chronic migraines during and after 
treatment with VLCD. 

Conclusion 
Our preliminary results show that glycemic variability and postprandial dysregulation are reduced with 
treatment with VLCD in chronic migraine subjects. Furthermore, these effects are sustained after 
discontinuing a VLCD. Although these results are gathered from preliminary data, the changes in a 
positive direction support the continuation of this study. 

 

  



A Literature Review of Racial and Ethnic Disparities in Anaplastic Thyroid Cancer 
Abstract ID: C186 
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Background 
Anaplastic thyroid cancer (ATC) is a rare aggressive malignancy, accounting for 1–2% of thyroid 
cancers yet contributes disproportionately to mortality. Historically, outcomes have been poor with 1-
year survival around 20%. Recent population-based analyses show modest survival improvements, 
likely due to advances in targeted and multimodal therapies, particularly in BRAFV600E-mutated 
tumors, where neoadjuvant BRAF-directed therapy has demonstrated benefit. Despite these 
advances, disparities in cancer care persist, with racial and ethnic minorities more likely to present 
with advanced disease and receive less guideline- concordant treatment. Disparities in ATC remain 
poorly defined. We performed a systematized literature review to assess ATC prevalence among 
minorities and evaluate disparities in presentation and management, aiming to identify barriers to 
equitable access to emerging therapies. 

Methods 
A literature review was conducted using PubMed, Google Scholar, Embase, Scopus, and 
ClinicalTrials.gov studies (reviews, research, and clinical trials) published between 2016 and 2026. 
Keywords included “anaplastic thyroid cancer,” “racial disparities,” “ethnic disparities,” and “health 
disparities.” Inclusion criteria: English-language articles, adult populations, and addressing racial 
and/or ethnic disparities in anaplastic thyroid cancer. Exclusion criteria: Non-US, non-English, and 
childhood studies. 

Results 
The initial search yielded 71 results, which were screened by title and abstract. To date, five articles 
have been included, and the review remains ongoing with continued article selection in progress. 
Several recurring themes were identified. First, minority patients may experience greater disease 
burden and presentation, including higher rates of metastatic disease, with socioeconomic factors 
such as race, income, and geographic residence influencing disease severity. Second, disparities in 
treatment patterns were observed with minority patients less likely to receive and have access to 
definitive therapy, including radiotherapy, chemotherapy, or multimodal therapy compared with White 
patients. Third, survival disparities appear to be influenced by treatment access and socioeconomic 
factors, as patients in high-poverty areas experience worse overall and disease- specific survival. 
Overall, differences in presentation, treatment access, and socioeconomic factors contribute to 
meaningful disparities in outcomes. 

Conclusion 
ATC remains a highly aggressive malignancy with poor overall outcomes. However, current evidence 
suggests that racial, ethnic, and socioeconomic disparities play a significant role in treatment access 
and survival. Minority and socioeconomically disadvantaged patients are less likely to receive 
definitive therapies, contributing to worse outcomes that are not fully explained by tumor biology. 
These findings highlight the importance of addressing structural barriers to care, including access to 



specialized centers and delays in diagnosis and treatment. Additional studies are needed to further 
clarify the extent and drivers of such disparities. 

 

  



Nausea and Vomiting of Pregnancy: Challenges and Complexities in Management 
Abstract ID: C187 
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Background 
This case report highlights the challenges and complexities of managing nausea and vomiting in 
pregnancy with an emphasis in patient specific approaches.  

Methods 
Case study on a patient seen in clinic with access to medical records. 

Results 
Nausea and Vomiting in Pregnancy for this patient had resolved over 18 weeks gestation with 
multiple modalities involved to provide some relief from her symptoms.  

Conclusion 
Though our patient had resolution in her symptoms, we addressed the key takeaways of Nausea and 
Vomiting of Pregnancy vs Hyperemesis Gravidum, functional impairment, specific medication 
management, counseling and expectations in the course of pregnancy, and evlauating the diagnostic 
criteria and guidlines for different severities of NVP and HG to optimize treatment plans. 

 

  



Sleep, Western Diet, and Cognitive Performance in Osteopathic Medical Students: A 
Longitudinal Study of Functional Brain Connectivity 
Abstract ID: C188 

Date Presented: Friday, May 8, 2026 

Presenting Author: Victor Coll Sijercic; Noorda COM 

Background 
Sleep quality and dietary patterns are key determinants of cognitive performance; however, their 
impact during medical training and the underlying neural mechanisms remain poorly understood. This 
study aims to evaluate the association between sleep quality, physical activity, Western diet 
adherence, cognitive performance, and functional brain connectivity in osteopathic medical students. 

Methods 
This longitudinal study will include 30 osteopathic medical students assessed at various timepoints 
throughout one academic semester. Participants will undergo baseline cognitive testing and both 
structural and resting-state functional MRI scans. Throughout the study, dietary intake will be 
recorded daily using a dietary tracking platform, and sleep will be continuously monitored via a 
Garmin wearable device. Sleep quality will be assessed using the Pittsburgh Sleep Quality Index 
(PSQI), and cognitive performance will be evaluated monthly using standardized assessments on the 
Creyos platform. At the end of the semester, participants will undergo repeat structural and resting-
state functional MRI scans to assess changes in functional brain connectivity. Statistical analyses, 
including correlation and multiple regression models, will be conducted to evaluate associations 
between sleep quality, diet, cognitive performance, and functional connectivity. 

Results 
nan 

Conclusion 
nan 

 

  



Correlation Between Visual Perceptual Errors and Disease Progression in Parkinson’s  
Abstract ID: C189 
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Background 
Parkinson disease is a progressive neurodegenerative disorder that is most known for its motor 
symptoms including tremors, rigidity, and slow movement. Patients can also experience nonmotor 
symptoms, including problems with visual perception. Some patients report visual illusions, where 
real objects are present but are misinterpreted by the brain. These perceptual changes may be linked 
to disruptions in the brain’s visual processing pathways. Studying these visual distortions can help 
researchers better understand the broader neurological changes that occur in Parkinson disease. The 
findings were reviewed to identify common patterns in how often visual illusions occur in PD, the 
types reported, and the potential neurological mechanisms behind them. 

Methods 
Relevant peer reviewed studies in medical and neuroscience journals were analyzed. Articles were 
identified through database searches in PubMed, ScienceDirect, SpringerLink, and SAGE Journals 
using terms such as “Parkinson’s disease”, “visual illusions”, “visual perception”, “perceptual 
disturbances”, and “visual hallucinations”. The search yielded 47 articles of which 12 were selected 
for inclusion based on relevance ranging from 2017-2025. Included studies examined visual illusions 
or visuoperceptual abnormalities in Parkinson disease through observational, cross sectional, and 
experimental designs, as well as investigations of underlying brain mechanisms using neuroimaging, 
neuropsychological testing, or neurological assessments.  

Results 
The literature indicates that visual illusions are a frequent perceptual issue in patients with Parkinson 
disease, observed through standardized visual tasks, patient questionnaires, and clinical evaluations. 
These illusions can involve changes in object size, shape distortions, altered motion or spatial 
perception, and even double vision or other misinterpretations of the environment. They are believed 
to result from a combination of basic sensory processing (bottom up) and higher-level interpretive (top 
down) dysfunction, potentially influenced by dopamine related abnormalities, basal ganglia circuit 
changes, and disruptions in visual pathways. Some studies suggest that visual illusions can occur 
independently or even before visual hallucinations, indicating shared but distinct underlying 
mechanisms. 

Conclusion 
Visual illusions are a significant but often overlooked nonmotor symptom of Parkinson disease, 
reflecting broader disruptions in visual and cognitive processing that can impact spatial awareness, 
movement, and daily functioning. Studying these illusions could improve understanding of sensory 
changes in PD and inform diagnosis and management. Research using questionnaires, clinical 
assessments, and experimental tasks has reported inconsistent prevalence and types, and most 
studies are observational, limiting causal conclusions. Future work should explore therapies to reduce 



illusions, enhance daily functioning, and include larger, more diverse populations for generalizable 
findings. 

 

  



A New Reality in Rehabilitation? Patient Perspectives on Virtual Reality in Parkinson’s 
Disease 
Abstract ID: C190 
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Background 
Parkinson’s disease (PD) is a progressive neurodegenerative disorder that affects both motor and 
non-motor systems. The development of Parkinson’s disease is influenced by both genetic and 
environmental factors that ultimately lead to the degeneration of dopamine-producing neurons in the 
brain, resulting in the movement disorders associated with the disease. Patients in rural communities 
often face barriers to care, including limited access to specialists and reduced availability of 
rehabilitation services. Individuals living in rural areas may experience unique risk factors and barriers 
related to Parkinson’s disease. Increasing access to rehabilitation may be possible with the use of 
virtual reality. This technology has the potential to extend rehabilitation beyond traditional clinical 
settings and may provide an innovative solution for improving access to therapy, particularly for 
individuals living in rural communities. 

Methods 
Participants will be recruited from local Parkinson’s disease support groups and treatment clinics. 
Interested individuals will be given an information sheet and offered a QR code or tablet to submit the 
survey electronically. The survey will take 10-15 minutes, and participants can complete it individually 
or with assistance if needed. The survey questions will be grouped and summarized by the 
investigators to identify overall trends among the participants. 

Results 
nan 

Conclusion 
nan 

 

  



Can Artificial Intelligence Perform Osteopathic Manipulative Treatment? A Narrative Review 
Abstract ID: C191 
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Background 
Osteopathic manipulative medicine (OMM) is a patient-oriented, hands-on treatment approach used 
by osteopathic physicians to diagnose, treat, and prevent illness. OMM employs a range of hands-on 
techniques to improve health in patients. In the current healthcare system, artificial intelligence (AI) is 
being increasingly implemented across multiple domains of medicine, with growing discussion 
regarding its potential to replace aspects of physician care. Whether AI can replace physicians in 
delivering hands-on manual therapy remains unclear. We therefore sought to identify evidence 
evaluating the use of AI to physically perform osteopathic manipulative treatment in a manner 
equivalent to human physicians. 

Methods 
A narrative review of literature published between 2010 and 2026 was conducted to evaluate the use 
of artificial intelligence in physically performing osteopathic manipulative treatment. Multiple 
biomedical and engineering databases were searched using the terms: (artificial intelligence OR AI) 
AND (OMM OR OMT OR osteopathic manipulation). Studies of any design, including randomized 
controlled trials, cohort studies, case-control studies, cross-sectional studies, and case reports, were 
eligible if they described AI systems physically delivering OMT. 

Results 
No studies met inclusion criteria. 

Conclusion 
No evidence was identified supporting the use of artificial intelligence to perform osteopathic 
manipulative treatment. While AI has been widely adopted in medicine, the continued reliance on 
direct human touch in osteopathic practice may reflect aspects of care that are not readily automated. 
These aspects appear to remain inherently human, suggesting that the role of touch and presence in 
osteopathic practice will remain central even as medicine continues to evolve. 

 

  



Resveratrol as an attenuator of anti-nociceptive tolerance in opioid therapy 
Abstract ID: C192 
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Background 
Opioid medication is a common therapy for moderate-to-severe chronic pain, but adverse effects limit 
its use for long-term therapy. Opioid tolerance is an effect of chronic opioid therapy characterized by 
a rightward shift in the dose-response curve, requiring a higher dose of the opioid to achieve the 
same level of pain control. There are several proposed neurologic pathways that contribute to opioid 
tolerance, some of which involve microglial activation and downstream signaling pathways, including 
BDNF, NMDA, HDA1C, AMPK, and KCC2 pathways. Resveratrol is a naturally occurring polyphenol 
found in grapes and berries that has demonstrated antioxidant and anti-inflammatory properties in 
various studies. Previous studies in mice have suggested that resveratrol modulates the above-listed 
signaling pathways that may reduce opioid tolerance in chronic opioid therapy. Although its 
pharmacokinetic properties in humans aren’t highly favorable, its relatively favorable side effect profile 
and wide availability as a low-cost dietary supplement make it well-suited for evaluation as an adjunct 
therapy in pain management. This study aims to evaluate the ability of resveratrol to mitigate opioid 
tolerance in humans. If successful, it will allow for improved pain control and a reduction in opioid 
dosage, contributing to decreased incidence of opioid-related side effects, dependence, and misuse. 

Methods 
This study will be a double-blind, placebo-controlled trial with one control and one intervention group. 
Sensitivity to mechanical and nociceptive stimuli will be measured using a battery of quantitative 
sensory testing (QST) techniques, including mechanical detection with von Frey filaments, 
mechanical pain threshold with pinprick stimulation, and constant-temperature cold and heat block 
tests. Study participants will be patients recruited from local area pain clinics who are currently on an 
opioid-based pain management plan and have demonstrated tolerance behaviors, such as 
diminished pain control or repeated increases in opioid dose. After initial QST and an intake survey, 
the intervention group will take resveratrol daily for four weeks, while the control group will take 
placebo capsules. Participants will be asked to self-report compliance with the study supplement, use 
of opioid medications, other pain control methods, pain levels, and any side effects they may 
experience using the medication compliance application Medisafe. QST and surveys will be repeated 
after two weeks and four weeks of supplementation. Data from the QST evaluations, Medisafe, and 
appointment surveys will be compared to initial QST measurements and survey answers to assess 
changes in tolerance and pain control resulting from resveratrol supplementation. 

Results 
nan 

Conclusion 
nan 

 



Vaccination Status as a Modulator of Atrial Fibrillation Risk in Long-COVID: Inflammatory 
and Autonomic Mechanisms of Post-Viral Arrhythmogenesis 
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Background 
Cardiac arrhythmias, particularly atrial fibrillation (AF), have emerged as clinically significant 
cardiovascular complications following SARS-CoV-2 infection. Long-COVID, defined as persistent 
symptoms ≥12 weeks after infection, affects an estimated 10-30% of infected individuals and has 
increasingly been associated with autonomic dysfunction, myocardial inflammation, and electrical 
conduction abnormalities. While AF is traditionally associated with aging and structural heart disease, 
emerging reports describe new-onset AF in younger individuals without prior cardiac history following 
COVID-19 infection, raising concern for persistent post-viral electrophysiologic vulnerability. The 
influence of vaccination status on long-term arrhythmic risk remains unclear. To evaluate whether 
vaccination status modifies the prevalence and proposed mechanisms of AF and related arrhythmias 
in individuals with long-COVID. 

Methods 
A systematic review of peer-reviewed literature published between 2020 and 2026 was conducted 
using PubMed, Google Scholar, and ScienceDirect. Studies were included if arrhythmic complications 
were reported in patients with confirmed SARS-CoV-2 infection and persistent symptoms ≥3 months 
following infection. Both vaccinated and unvaccinated populations were evaluated when available. 
Study quality was assessed using the Newcastle-Ottawa Scale for retrospective cohort studies and 
AMSTAR-2 for prospective studies and meta-analyses. Studies that did not meet PRISMA 
methodological standards were excluded. 

Results 
Across multiple cohort and case-control studies, individuals with long-COVID demonstrated an 
increased incidence of cardiac arrhythmias, with atrial fibrillation representing the most frequently 
reported clinically significant rhythm disturbance. One large cohort study reported a 2.41-fold increase 
in the risk of new-onset AF following SARS-CoV-2 infection. Additional studies identified premature 
ventricular contractions, autonomic instability, and abnormalities in heart rate variability among post-
COVID patients. Several reports described AF occurring in younger individuals without prior structural 
heart disease, suggesting a potential role for post-viral electrophysiologic remodeling. Mechanistic 
findings across studies implicate persistent systemic inflammation, autonomic dysregulation, and 
myocardial structural remodeling in the creation of an arrhythmogenic substrate characterized by 
atrial electrical remodeling, increased ectopy, and altered conduction pathways. In contrast, 
vaccinated individuals consistently demonstrated lower rates of arrhythmias and improved recovery of 
autonomic function, suggesting that immunization may reduce downstream electrophysiologic 
complications by mitigating the severity of acute infection and subsequent inflammatory burden. 



Conclusion 
Individuals with long-COVID appear to face an increased risk of AF and related arrhythmias, likely 
mediated by persistent inflammatory and autonomic mechanisms affecting cardiac electrical stability. 
The observation of new-onset AF in younger populations without traditional risk factors highlights the 
need for continued cardiovascular monitoring following infection. Vaccination appears to mitigate 
these risks by reducing the severity of acute disease and limiting the pro-arrhythmic inflammatory 
cascade. These findings support ongoing investigation into the electrophysiologic consequences of 
SARS-CoV-2 infection and the role of vaccination in reducing long-term cardiovascular complications. 

 

  



CYP2D6 Metabolizer Phenotypes, Immune Biomarkers, and Precision Public Health 
Strategies for Opioid Use Disorders  
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Background 
Genetic variation in drug metabolizing enzymes can influence both pharmacological and 
immunological responses to opioids, which may suggest an intersection between pharmacogenomics 
and immune dysregulation in substance use disorders. The enzyme CYP2D6 is one of the most 
polymorphic genes in the CYP450 family and helps break down about 25% of all clinically used 
drugs, including opioids. This variable enzymatic activity significantly alters exposure to drugs and 
toxicity risks. With opioid-use disorders posing a significant public health challenge, there is 
comprehensive literature identifying the connection between genetic polymorphisms and immune 
responses to opioid drug metabolism. However, it remains unclear if there are public health strategies 
in place to incorporate genetic variations for opioid associated treatments. This review bridges the 
gaps in pharmacogenomic variability of CYP2D6 with the current approaches to clinical, precision 
medicine that targets opioid related outcomes in target populations. 

Methods 
PubMed database was searched for relevant articles using predefined strategies and MeSH terms. 
299 initial articles were identified and further filtered for inclusion criteria to 28 articles. Full text review 
further narrowed down the article count to 20 for complete inclusion, with independent screening 
being done by two reviewers. Article eligibility was standardized to CYP2D6 metabolizer phenotypes 
associations with these properties: opioid misuse, opioid use disorder and immune responses, and 
phenotypic metabolizing differences.  

Results 
CYP2D6 phenotypes were associated with differences in opioid use and risk of addiction. Poor 
metabolizers of CYP2D6 were protected against dependence on opioids and showed lower opioid 
use. Ultra-rapid metabolizers experienced greater instability on opioid maintenance therapies and 
increased withdrawal symptoms. However, variations in CYP2D6 did not influence methadone 
metabolism, dosing, or treatment retention consistently, suggesting that there may be drug-specific 
effects. Differences in opioid exposure are linked to immune dysregulation and chronic inflammation, 
altering immune cell profiles, oxidative stress, and gut microbiome disruption due to opioid-immune 
interactions.  

Conclusion 
CYP2D6 phenotypes have a significant impact on opioid-related outcomes and influence immune and 
inflammatory biomarkers through differences in opioid exposure. Incorporating pharmacogenomic 
data with biomarker profiling could be beneficial for precision public health strategies, through 
informing personalized prescription strategies, targeted interventions for opioid use disorder, and 
understanding risk factors among phenotypic differences.  

 



Novel Cerebellar Neuromodulation Associated with Andalusian Horse Gait: A Preliminary 
EEG Case Series 
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Background 
The Andalusian horse, also known as the Pura Raza Española (Pure Spanish Horse), is a specialized 
athletic equine breed originating from Baroque-era Spain. These horses are characterized by 
distinctive elevated, high-stepping gait mechanics and a notably calm temperament, although they 
are not considered “gaited” horses in the traditional sense (6). Hippotherapy and broader equine-
assisted therapies have widely supported interventions in physical, occupational, speech, and 
psychological domains to treat a wide range of conditions, including autism spectrum disorder, 
cerebral palsy, neurological injuries, post-traumatic stress disorder (PTSD), and other behavioral and 
psychological disorders (1,3). Previous literature has demonstrated how the rhythmic movement 
patterns of equine gaits interact with a rider’s motor and sensory systems, generating functional 
changes across physical, neurological, and psychological domains (1,8). Due to the Andalusian 
horse’s elevated and highly controlled gait mechanics, it is proposed that riding may produce a 
specific form of cerebellar neuromodulation, potentially contributing to biological co-modulation and 
regulatory processes within the nervous system (7).  This preliminary case series explores this 
hypothesis by examining electroencephalographic (EEG) changes before and after therapeutic 
walking sessions on Andalusian horses. Currently, there is limited neurological data directly 
examining the mechanisms underlying the therapeutic effects of equine-assisted interventions. This 
case series aims to begin addressing that gap by providing preliminary neurophysiological 
observations related to this potentially distinct form of equine-mediated neuromodulation.  

Methods 
EEGs were conducted on participants before and after intervention. This included a baseline 
conduction and a response conduction to audio (P300). The intervention was 5 laps 
counterclockwise, followed by 5 laps clockwise, and then 5 laps counterclockwise again on the 
Andalusian horse. Absolute and relative power were recorded and analyzed across standard 
frequency bands at multiple electrode sites.   

Results 
Across 3 participants there were variable findings likely due to differences in neurophysiological 
states associated with attention and cognitive processing. There are general patterns that persist with 
Andalusian horse therapy which includes a decrease in the delta/theta and an increase in the 
beta/gamma waves indicating a state of higher alertness. There is also an increase in alpha activity 
indicating higher alertness, increased focus, and increased cognitive arousal with the subject's eyes 
closed. 

Conclusion 
Our current preliminary data show there is an increase in cognitive arousal and alertness after riding 
the Andalusian horse. Specifically, equine riding produces adaptive, individualized brain regulation 



particularly with calming overactive brain activity in ASD and enhancing activity in non-ASD 
individuals. We anticipate that further data and repeated sessions collected will show similar results, 
thus providing us with more insight as to the possible cerebellar modulation mechanism that occurs 
while riding these horses.  

 

  



Libido in Medical Students 
Abstract ID: C196 

Date Presented: Friday, May 8, 2026 

Presenting Author: Draper, Lauren; Noorda COM 

Background 
Studies that have previously been conducted on libido continuously find that during periods of 
transition such as puberty, pregnancy, and menopause, women suffer from the greatest decline in 
libido. There is even more of a decline if they are accompanied by factors such as stress, androgen 
level fluctuations, cancer, and the use of hormonal contraceptives. This study aims to look at a unique 
time of transition in a prospective female physician's life: the path to becoming a doctor. We will 
compare the libido of female medical students in those using contraceptives to those who are not. 
Our hypothesis is that overall women will have a lower libido and women on hormonal contraceptives 
will have the lowest libido. We hope to bring much-needed attention to female sexuality and to start 
identifying factors that affect it. Our results may help practitioners understand the effects high-stress 
environments in conjunction with contraceptives can have on libido in females.    

Methods 
The study will recruit females and males from the NoordaCOM student population (Class of 2028 
(N=156); Class of 2029 (N=211)). Our hypothesis and data will focus on the female population, but 
we are gathering the male data to have a control group. Males comprise about 60% of the Noorda 
student population. Looking at the female population approximately this would include 165 female 
students. This number was calculated by the fact that 40% of each class is female (Equaling: 2025 = 
35, 2026 = 54, 2027 = 76). The survey will be distributed by email to the entire campus. 
Announcements will be made periodically on pronto, in the navigator, and through email to encourage 
participation. We will have a QR code as well that participants can scan to participate. We will walk 
around and enter pods to recruit participants. They can easily scan the QR code to find the survey 
and it takes less than 10 minutes to complete. We hope to have at least 200 participants from Noorda 
(75 of those females). Inclusion criteria are biological females and males aged 18 to 45 years old (this 
age range was selected for sexual maturity and the average age of menopause for females). 
Exclusion criteria are individuals under 18 years of age or over 45 years of age and non-medical 
students. Student self-exclusion is possible by their decision to withdraw from participation at any 
point. Our inclusion and exclusion criteria will be clearly outlined in our recruitment emails, flyers, etc.  

Results 
nan 

Conclusion 
nan 
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Background 
Postoperative complications after cardiac surgery, occurring in up to 66% of patients, commonly 
include atrial fibrillation, bleeding requiring transfusion, pneumonia, and renal failure and severely 
impact long-term survival. Osteopathic Manipulation Techniques (OMT) are becoming a frequently 
used tool for postoperative care in various specialties, including postoperative cardiac surgery. 
Managing sternal pain, improving hemodynamics, regulating heart rate, influencing diaphragmatic 
muscle control, utilizing autonomics on pacemaker cells, and more applications can be achieved with 
osteopathic clinical care. Given the limited but emerging evidence, I hypothesize that osteopathic 
manipulation may provide measurable adjunctive benefits in the postoperative cardiac surgery for the 
general patient population. The objective of this paper is to review cases documenting the various 
outcomes for postoperative care and visualize the collective progress added by OMT. This review 
aims to highlight the recent cases for postoperative care for cardiac surgery and promote its 
effectiveness for standard of care.  

Methods 
Pubmed is the primary source for searching case studies regarding OMT and cardiac procedures. 
Cardiac procedures include but are not limited to diagnosed heart failure, coronary artery disease, 
congenital malformations, coronary artery bypass grafting, and transplantations. The search terms 
included “osteopathic manipulative treatment, postoperative, and heart” with a customized date range 
of “2016-2026.” After adding the search filters (Review, Systematic reviews, Meta analysis, English), 
there are 23 sources found in the last decade. Currently the sources will be organized based on 
treatment of symptoms and patient outcomes such as hemodynamic response, pulmonary function, 
postoperative length of stay, volume of edema, and pain intensity. Articles were then excluded if the 
outcomes were not reported quantitatively or as a mean and standard deviation. 

Results 
nan 

Conclusion 
nan 
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Background 
The P1 segment of the posterior cerebral artery represents a critical junction within the Circle of 
Willis, supplying deep and cortical structures including the occipital lobe, inferomedial temporal lobe, 
thalamus, and midbrain. These regions support essential neurological functions: vision, memory 
processing, sensory integration, and alertness. Cadaveric studies of the P1 segment have long been 
central to defining cerebrovascular anatomy, characterizing anatomical variants and collateral 
pathways, and informing neurosurgical practice. Thus, direct morphometric assessment in cadaveric 
specimens remains fundamental to understanding P1 anatomy and posterior circulation 
hemodynamics. This review evaluates cadaveric studies that report morphometric measurements of 
the P1 segment, with the aim of assessing the consistency and quality of existing data on segment 
length and diameter. 

Methods 
A structured PubMed search was completed in accordance with PRISMA 2020 guidelines to identify 
studies meeting predefined inclusion criteria for P1 segment morphometry, resulting in the inclusion 
of seven eligible studies. Reported values for P1 segment length and diameter were extracted and 
summarized in a comprehensive table. 

Results 
Across the included studies, mean P1 segment length values ranged from 6.57 mm to 7.80 mm, while 
reported mean diameters ranged from 1.70 mm to 2.80 mm. Interpretation of these findings was 
limited by considerable methodological variability. Many studies did not clearly define the number of 
P1 segments analyzed, relying instead on specimen counts or nonspecific “case” terminology, and 
frequently omitted detailed measurement procedures or assessments of measurement reliability. As a 
result, pooled analysis and weighted averaging were not feasible. 

Conclusion 
Cadaveric morphometry offers high anatomical accuracy through direct vessel visualization, avoiding 
limitations inherent to imaging modalities such as resolution constraints, partial volume effects, and 
reconstruction artifacts. However, inconsistent methodological rigor across studies limits the strength 
and applicability of existing P1 morphometric data. Given the clinical relevance of the P1 segment in 
posterior circulation hemodynamics, aneurysm pathology, and neurosurgical interventions, greater 
standardization and transparency in cadaveric measurement protocols are necessary to establish 
dependable reference values and advance posterior circulation research. 

 

  



Multimodal PET/MRI Superparamagnetic Iron Oxide Nanoparticles as a Novel Approach for 
In Vivo Tracking of Neuroinflammation in Parkinson's Disease 
Abstract ID: C199 

Date Presented: Friday, May 8, 2026 

Presenting Author: Guo, Kelvin; Noorda COM 

Background 
Superparamagnetic iron oxide nanoparticles (SPIOs) have demonstrated in vivo capacity for 
lymphatic mapping and immune cell tracking in murine models, including sentinel lymph node (SLN) 
identification and quantification.1,2 In addition to passive distribution, SPIOs are preferentially taken 
up by phagocytic cells, enabling macrophage labeling and cell-specific imaging. Positron emission 
topography (PET) provides highly sensitive molecular quantification of biologic processes but is 
limited by spatial resolution.1,3 Parkinson's disease (PD) is increasingly understood to involve both 
central and peripheral immune mechanisms, including microglial activation and systemic 
inflammation.4 However, current imaging modalities do not adequately capture or validate immune 
trafficking across peripheral and central compartments in vivo. 

Methods 
Building on prior in vivo murine studies demonstrating successful SPIO-based SLN mapping and 
preliminary quantification of lymph node nanoparticle accumulation and uptake into phagocytic cells, 
we propose the development of radiolabeled SPIO nanoparticles functionalized with PET isotopes 
(e.g., Cu-64 or Zr-89).3,5 Radiolabeled iron oxide nanoparticles have been shown to preserve 
magnetic properties while providing a PET signal in vivo.3,6  Therefore the proposed SPIO-PET 
nanoparticles when administered systematically or via targeted delivery mechanisms such as 
receptor-mediated transport or transient blood-brain barrier modulation would enable dual-modality 
PET/MRI imaging in a PD murine model.7,8 To provide a quantitative framework for immune tracking, 
ex vivo analysis of excised sentinel lymph nodes will be performed to correlate in vivo PET/MRI 
signals with nanoparticle accumulation and nanoparticle uptake.2,9 PET/MRI will enable sensitive 
quantification and high-resolution anatomical localization, and longitudinal imaging will assess 
nanoparticle distribution.  

Results 
Preliminary studies have shown that SLN mapping can be performed in vivo in murine models, and 
that SPIO quantification within lymph nodes.5,7 Ex vivo studies have further confirmed that 
nanoparticles can localize and are taken up by macrophages.2,5 Radiolabeled SPIOs have also 
demonstrated improved sensitivity and spatial resolution when used for multimodal PET/MRI 
imaging.3,10 Since PET imaging can detect microglial activation as a marker for neuroinflammation 
despite limited spatial validation, we hypothesize that a multimodal SPIO-PET approach will enable 
qualitative and quantitative tracking of immune cell migration, providing insight to the neuroimmune 
mechanisms of PD pathophysiology.4 

Conclusion 
Radiolabeled SPIO nanoparticles will enable a multimodal PET/MRI approach for tracking immune 
cell dynamics in vivo. Integrating ex vivo lymph node validation with in vivo imaging could support a 



quantitative framework for studying immune trafficking components, with a potential application for 
neuroinflammatory processes in Parkinson’s disease. Key challenges include blood-brain barrier 
penetration and nanoparticle kinetics.11 
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Background 
Chronic thoracic back pain is often multifactorial and may persist despite extensive medical 
evaluation, particularly in patients with inflammatory or post-thrombotic conditions. Standard 
diagnostic workups may fail to identify subtle biomechanical contributors such as rib somatic 
dysfunction. This case highlights the role of osteopathic manipulative treatment (OMT) in identifying 
and treating structural causes of chronic pain in a medically complex patient. 

Methods 
This case study describes a 50-year-old woman with a three-year history of right-sided thoracic back 
pain following pulmonary embolism and persistent inflammatory abnormalities. Prior hematologic, 
endocrine, and pulmonary evaluations were unrevealing. Osteopathic structural examination 
identified a right fourth rib inhalation dysfunction with associated paraspinal hypertonicity. Muscle 
energy technique was applied to correct the dysfunction, and symptom response was assessed 
immediately and at one-week follow-up. 

Results 
The patient experienced immediate resolution of chronic thoracic pain following a single OMT 
session. At one-week follow-up, she reported sustained absence of pain, improved sleep, and 
increased energy. Notably, she was able to sleep through the night for the first time in three years 
and resume normal daily activities without fatigue. 

Conclusion 
This case demonstrates that rib somatic dysfunction may underlie chronic thoracic pain even in 
patients with complex inflammatory and hematologic histories. Osteopathic manipulative treatment 
provided rapid and sustained symptom relief, supporting the importance of structural assessment in 
patients with persistent pain not explained by conventional evaluation. 

 

  



Neuromodulatory Stimulation Device as a Treatment for Tinnitus: A Pilot Randomized 
Controlled Trial of T-Scrambler  
Abstract ID: C201 

Date Presented: Friday, May 8, 2026 

Presenting Author: Fernandez, Aaron; Noorda COM 

Background 
Tinnitus, defined as the perception of sound in the absence of an external source, affects 
approximately 10–15% of adults worldwide and remains a significant unmet clinical need. Current 
therapies primarily target coping and habituation, with no FDA-approved pharmacologic treatments 
addressing the underlying neuroplastic mechanisms of chronic tinnitus. Targeted acoustic 
neuromodulation may modulate maladaptive auditory plasticity through structured stimulation. This 
study evaluates a patterned bone-conduction auditory neuromodulation intervention for tinnitus. 

Methods 
We will conduct a prospective, pilot randomized, sham-controlled clinical trial enrolling 40 adult 
participants (≥18 years) with persistent bothersome subjective tinnitus associated with symmetric 
sensorineural hearing loss. Participants will be randomized to active patterned stimulation or a sham 
comparator receiving a constant tone through identical bone-conduction headphones. All participants 
will complete 14 in-clinic treatment sessions.   The primary outcome is change in Tinnitus Functional 
Index (TFI). Secondary outcomes include the Tinnitus Handicap Inventory (THI). Exploratory 
measures include psychoacoustic testing (pitch matching, loudness matching, and minimum masking 
level) and autonomic measures (heart rate variability and skin conductance). A one-week follow-up 
assessment will be conducted. 

Results 
nan 

Conclusion 
This pilot randomized, sham-controlled study is designed to evaluate the feasibility, safety, and 
preliminary efficacy of a patterned bone-conduction neuromodulation intervention for tinnitus. 
Findings will inform the design of future trials, including optimization of treatment protocols and 
evaluation of alternative delivery approaches. 
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Background 
: Cerebrovascular strokes are events where thrombotic or hemorrhagic incidents lead to lack of blood 
supply and in turn lack of oxygen to brain tissue. This ultimately causes neurons to undergo apoptosis 
causing common complications such as gait imbalance, cognitive impairment, and mood/affective 
disorders. Current stroke rehabilitation efforts often focus on physical, cognitive, and emotional 
recovery. Pranayama, a traditional breathing technique from yoga, has been explored for its 
therapeutic potential in enhancing post-stroke rehabilitation. 

Methods 
 2,416 studies were reviewed and 3 were included investigating the effects of pranayama, namely, 
NSB, left UNB, and right UNB on stroke recover 

Results 
NSB was investigated in 16 patients where each patient underwent 3 sets of 10 rounds of Pranayama 
to assess functional mobility. Timed-Up and go test decreased from 32.53 seconds to 25.26 seconds 
with a p value <0.0001. Right UNB was investigated in 11 patients with post-stroke aphasia (6) and 
left hemisphere damage (5). They underwent a total of 10 weeks of UNB practice. Seven tests were 
administered to assess mood, cognition and language. All demonstrated statistical significance for 
positive UNB effects. Left UNB was investigated in 36 patients with post-stroke spasticity and 
elevated systolic blood pressure. P values were less than 0.05 for post intervention spasticity and 
post intervention systolic blood pressure. 

Conclusion 
This literature review suggests that pranayama could complement traditional rehabilitation methods, 
aiding in the recovery of mobility, balance, mood, and cognitive functions such as language and 
attention. However, further clinical studies are required to address the current limitations of the 
studies and to determine its full potential as an adjunct therapy to standard post stroke care 
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Background 
Median arcuate ligament syndrome (MALS) is a rare vascular compression disorder caused by 
extrinsic compression of the celiac trunk by the median arcuate ligament, leading to chronic 
abdominal pain and associated gastrointestinal symptoms. This compression may result in foregut 
ischemia and/or neurogenic pain due to celiac plexus irritation. Although uncommon, with an 
estimated prevalence of 0.06%, MALS presents a diagnostic challenge due to nonspecific symptoms 
and overlap with other gastrointestinal conditions. Vascular anatomical variants, such as an aberrant 
common hepatic artery (CHA) arising from the superior mesenteric artery (SMA), occur in 
approximately 3.5% of individuals and may influence both diagnosis and surgical management. This 
report describes a case of MALS in a patient with an aberrant CHA successfully treated with surgical 
decompression. 

Methods 
A 35-year-old male with a two-year history of progressive epigastric abdominal pain underwent 
clinical evaluation, including physical examination, esophagogastroduodenoscopy (EGD), and 
contrast-enhanced computed tomography (CT) imaging. Imaging revealed significant narrowing of the 
celiac trunk consistent with external compression and an aberrant CHA originating from the SMA. 
Following multidisciplinary assessment and informed consent, the patient underwent surgical median 
arcuate ligament release. Intraoperative findings and postoperative outcomes were documented, and 
follow-up was conducted via telehealth to assess symptom progression. 

Results 
Imaging confirmed celiac artery compression and the presence of an aberrant CHA arising from the 
SMA. Surgical intervention successfully relieved the extrinsic compression without complications. 
Postoperatively, the patient experienced persistent pain requiring brief hospital readmission for 
management but later reported improved symptom control with non-opioid medication. At follow-up, 
the patient demonstrated overall improvement in pain and functional status. This case highlights the 
importance of recognizing vascular variants in MALS and supports surgical decompression as an 
effective treatment in appropriately selected patients. 

Conclusion 
nan 
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Background 
Dry eye syndrome (DES) is a multifactorial disease of the ocular surface characterized by tear film 
instability, leading to inflammation and ocular damage. Protein biomarkers in dry eye patients have 
been used to help diagnose DES. This study specifically analyzed if there was a correlation between 
tear break up time (TBUT) and total protein concentration within tears.  

Methods 
Participants were recruited to have tear break up times analyzed by a corneal analyzer, while the 
tears were collected using contact lenses. Proteins were extracted from the contact lenses and then 
the total protein content was measured. The data from each eye were analyzed individually to 
compare the TBUT and total protein content. An independent t-test was performed to compare the 
means of the total protein concentration of the control and dry eye groups as well as a Pearson 
correlation test to assess correlation. 

Results 
The Pearson correlation test showed that there was no significant association between TBUT and 
total protein concentration. An independent t-test showed there was no statistical difference between 
the control group and dry eye groups, with a p-value of 0.600.  

Conclusion 
The findings from this study suggested that TBUT and total tear protein concentration were not 
significantly correlated. While TBUT is commonly used as a clinical indicator of tear film stability, its 
lack of association with total protein concentration suggests that protein concentration alone may not 
adequately capture the complexities of the tear film.  
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Background 
Dysphagia is common in Parkinson’s disease (PD). Early indicators can precede a formal diagnosis. 
The Pre-Clinical Dysphagia Questionnaire (PCDQ) is a self-report tool that screens for swallowing 
difficulties alongside physical and cognitive-communicative changes. A key challenge is the imperfect 
alignment between subjective assessments and physiological findings. The clinical bedside swallow 
evaluation (CBSE) relies on examiner judgment, while the static endoscopic evaluation of swallowing 
(SEES) offers objective endoscopic observations. It remains unclear how well PCDQ scores align 
with CBSE and SEES findings in PwPD. This study aimed to investigate a multimodal approach in the 
detection and management of early dysphagia in Parkinson’s disease. It was hypothesized that 
integrating the PCDQ and the SEES will reveal greater instances of otherwise undetected preclinical 
dysphagia in PwPD. 

Methods 
This preliminary prospective, quantitative, observational study examined swallowing-related 
classifications in individuals with PD (IRB #2025-103). Nine individuals with PD were recruited 
(convenience sample); seven were included in the analysis. Participants completed the PCDQ and 
underwent a clinical swallow screen (post-prandial coughing as an airway concern indicator), and 
static endoscopic evaluation of swallowing (SEES), with post-swallow residue recorded 
dichotomously (present/absent). Demographic and descriptive variables included age, gender, 
disease duration, DBS-STN status, diet level, xerostomia, modified cranial nerve assessment, and 
MoCA scores. Analyses examined classification differences between baseline (PCDQ + CBSE) and 
augmented (PCDQ + CBSE + SEES) approaches using incremental yield, cross-classification tables, 
agreement indices, and exact confidence intervals. 

Results 
Five of seven participants (71.4%) were classified as positive using the baseline dysphagia screening 
approach (CBSE + PCDQ), while all participants (100%) were classified as positive following SEES 
integration. SEES identified two baseline-negative participants, yielding an incremental yield of 2/7 
(28.6%). Overall agreement between baseline and augmented classifications was 0.714 (95% CI 
[0.29, 0.963]), with high positive agreement (0.833) and no negative agreement (0.000). Findings 
should be interpreted cautiously due to the small pilot sample. 

Conclusion 
Most participants were classified similarly across methods, yielding strong agreement between 
CBSE, PCDQ, and SEES. SEES identified two participants not flagged by baseline screening (CBSE 
+ PCDQ), suggesting endoscopic visualization captures clinically relevant information beyond 
bedside observation. Discrepancies between PCDQ and SEES findings suggest that patient-reported 
symptoms do not fully capture subclinical physiologic impairment. Together, these pilot findings 



support the feasibility of multimodal dysphagia assessment and suggest that SEES may contribute 
complementary physiological information not consistently captured by baseline clinical or self-report 
measures. 
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Background 
As artificial intelligence (AI) continues to advance in optometric medicine, its impact on patient care 
and clinical decision-making is becoming increasingly apparent. AI which has garnered attention 
across many industries for its potential to enhance efficiency, improve diagnostic accuracy, and 
reduce clinician workload. In this study, we aimed to examine the potential role of AI in the diagnosis 
and management of age-related macular degeneration (ARMD), a leading cause of vision loss among 
people age 60 and older in the United States. AMD affects nearly 20 million people in the U.S., with 
approximately 1.5 to 2 million Americans living with the advanced form of the disease (Genentech, 
n.d.). Recent studies have demonstrated that AI can detect ARMD with diagnostic accuracy 
compared to humans (Ting et al., 2019). We hypothesize that human optometrists will be more 
accurate in diagnosing and treating ARMD than AI. 

Methods 
We recruited licensed optometrists from various private practices and optometry schools across the 
United States via email. Each participant, along with several AI models, was presented with a set of 
identical clinical cases and asked to provide both diagnoses and treatment plans. The AI models 
tested included ChatGPT-4.0, ChatGPT-3.0, Medical AI 3.0, Grok 3, and Perplexity. Responses were 
compared against a predetermined answer key and evaluated for diagnostic and treatment accuracy. 
We ran the Shapiro-Wilkes test to determine that the data is non-parametric. To assess statistical 
significance, we used the Wilcoxon test with a alpha-level of 0.05. 

Results 
Examination of our data shows that there is a statistically significant difference between optometrists 
and the AI models in diagnosing and treating AMD cases. The data shows that optometrists had 
accurate diagnosis 94.4% percent of the time and accurate treatment plans 91.7% percent of the 
time, while the AI models had an accurate diagnosis 46.7% percent of the time and accurate 
treatment plan 46.7% percent of the time.  

Conclusion 
Our findings demonstrate a statistically significant difference in the diagnostic and treatment accuracy 
between human optometrists and current AI models for age-related macular degeneration. 
Optometrists significantly outperformed AI in both domains, highlighting the critical value of clinical 
expertise in managing complex ocular conditions. While AI continues to evolve, our results reinforce 
the importance of maintaining human oversight in the diagnosis and management of ARMD.  
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Background 
The Academy of Breastfeeding Medicine (ABM) Protocol #36 was published in 2022 and outlines the 
treatment of clogged ducts and mastitis in lactating mothers. One of the updated recommendations is 
the use of therapeutic ultrasound (TUS) to treat clogged ducts. However, there is a lack of evidence 
to support this intervention. The purpose of this case study is to investigate the effectiveness 
of therapeutic ultrasound (TUS) in treating lactating individuals with clogged ducts.   

Methods 
A retrospective study was conducted on 5 lactating mothers referred to physical 
therapy (PT) with lactation-related breast complications, including pain and palpable lumps in one or 
both breasts between 2024 and 2026. Two patients were diagnosed with acute mastitis in urgent care 
and did not begin PT treatment until 24 hours after starting their antibiotic regimen. The session 
included education on the etiology and treatment of clogged ducts, following the ABM Protocol #36 
guidelines. TUS was administered by a physical therapist (1MHz, 2.0 w/cm2, 20% Duty Cycle, 5 
minutes per area). Only one PT session was completed. Follow-up assessments were conducted at 
24 hours and 3 months. 

Results 
Pre-treatment, the average Numeric Pain Rating Scale (NPRS) score for all patients was 6.4 out of 
10. Each patient received one treatment session. All patients demonstrated complete 
resolution of pain and symptoms, NPRS of 0 out of 10, at the 24-hour and 3-month follow-
up assessments. Patients also verbalized an increased quality of life.   

Conclusion 
The integration of TUS following the ABM protocol guidelines effectively resolved lactation-related 
breast complications in a single session, with both short and long-term improvements. Despite these 
findings, further research is needed to support the inclusion of TUS in Protocol #36. This case study 
serves as a pilot for further evaluation of TUS in this population.   
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Background 
Myopia is rapidly increasing worldwide and is now a major pediatric public health concern due to its 
association with vision-threatening complications. Current treatments such as low-dose atropine and 
orthokeratology can slow progression but have limitations including side effects, rebound risk, and 
reduced compliance. Repeated low-level red-light (RLRL) therapy has emerged as a promising non-
invasive alternative. This project aimed to evaluate the efficacy, safety, and underlying mechanisms 
of RLRL therapy for myopia control in children. The hypothesis was that RLRL reduces axial 
elongation by enhancing retinal metabolism and modulating ocular growth signaling pathways.   

Methods 
A narrative review was conducted using PubMed and Embase databases. Search terms included 
combinations of “myopia,” “red light therapy,” “photobiomodulation,” and pediatric-related keywords. 
Inclusion criteria were clinical trials, prospective studies, and cohort studies published within the past 
10 years. A total of 20 clinical studies published between 2022 and 2025 were included. Data were 
extracted on study design, population, intervention protocols, and outcomes, with a focus on axial 
length changes and refractive error progression 

Results 
Across 20 clinical studies, RLRL therapy consistently demonstrated significant reductions in axial 
elongation and myopic progression in pediatric populations. In multiple randomized controlled trials, 
RLRL outperformed standard treatments such as 0.01% atropine. Several studies also reported axial 
length shortening and hyperopic shifts. Additionally, increases in choroidal thickness were 
consistently observed. No serious adverse effects or retinal damage were reported across studies, 
supporting a strong safety profile. 

Conclusion 
RLRL therapy appears to be a safe and effective intervention for myopia control in children, with 
consistent evidence showing reduced axial elongation and, in some cases, reversal of myopic 
progression. Its non-invasive nature and favorable compliance profile make it a promising alternative 
to existing therapies. However, further long-term, multi-ethnic, and multicenter studies are needed to 
confirm durability of effect, assess rebound, and improve generalizability before widespread clinical 
adoption. 
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Background 
Exertional rhabdomyolysis is an increasingly recognized condition among endurance athletes, military 
personnel, and individuals performing high-intensity or unaccustomed exercise. While often mild, it 
can progress to serious complications including acute kidney injury, electrolyte abnormalities, and 
compartment syndrome. Early symptoms frequently resemble normal post-exercise soreness, leading 
to delayed recognition and preventable morbidity. The purpose of this project was to review the 
pathophysiology, risk factors, clinical presentation, and prevention of exertional rhabdomyolysis to 
improve early identification in high-risk populations. 

Methods 
A literature review was conducted using peer-reviewed journals, systematic reviews, and clinical 
guidelines focusing on exertional rhabdomyolysis specifically in athletic and military populations. 
Sources were selected to evaluate epidemiology, risk factors, clinical presentation, diagnosis, 
management, and prevention. Findings were synthesized to develop a resource to improve clinical 
awareness and recognition. 

Results 
Exertional rhabdomyolysis most commonly occurs with overlapping stressors such as sudden 
increases in training intensity, prolonged exertion, eccentric muscle activity, heat exposure, and 
dehydration. Presentation ranges from mild myalgias to severe systemic illness, with acute kidney 
injury being the most significant complication. Early recognition, fluid resuscitation, and monitoring of 
renal function and electrolytes are critical to treatment. Preventive strategies include gradual training 
progression, focus on hydration, and heat acclimatization. 

Conclusion 
Exertional rhabdomyolysis is a potentially life-threatening but preventable condition. Increased 
awareness among healthcare providers, athletic trainers and coaching staff, and at-risk populations is 
essential for early recognition and intervention. Education on risk factors, symptom recognition, and 
safe training practices may reduce incidence and improve outcomes. 
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Background 
The objective of this experiment is to perform a quantitative and qualitative analysis using High-
Performance Liquid Chromatography (HPLC) of the peptide-based drugs semaglutide and tirzepatide 
products labeled for "For Research Purposes Only." Illicit use of these products for weight loss by 
individuals without physician supervision may increase the risk of adverse effects, since drugs labeled 
this way do not undergo a rigorous approval process by the United States Food and Drug 
Administration (FDA) and their quality and performance are likely not in line with strict Good 
Manufacturing Practices (GMP) standards. 

Methods 
Suitable previously developed and validated methods for potency and strength testing were used to 
compare the samples against a standard to measure the concentration and confirm the presence of 
the correct active ingredients. Additionally, 3D Chromatography was employed to scan for impurities 
in the samples.  

Results 
The sample analyses show a significant discrepancy from the concentrations listed on their labels, 
indicating they are sold without strict oversight and bypass regulations such as the United States 
Pharmacopeia (USP) acceptable potency margin of ±10% neglect on the analyzed sample. The 3D 
scan displays the presence of impurities, likely a result of an unrefined purification process.  

Conclusion 
The “grey market” of GLP’s drugs has emerged due to high demand, high costs, and shortages of 
authentic FDA-approved medications. This has led to the sale of unapproved, unregulated versions 
through unauthorized channels, mainly online. Sample analyses are sold without strict oversight, 
often ignoring regulations such as those from the United States Pharmacopeia (USP), which specify 
an acceptable potency tolerance of ±10%. These samples sometimes show lower potency than what 
is indicated on the product label. Such lower concentrations may be subtherapeutic for human use 
and may cause individuals illicitly using the drug to take higher doses to achieve desired results. This 
increases the risk of accidental overdose and exposure to potentially harmful additives. An unrefined 
purification process, lacking FDA controls and supervision of safety, efficacy, and quality, could 
expose consumers to different salt forms with effects on humans that have not been studied, as well 
as to pathogens that might be present in non-sterile conditions.  

 

  



Active Lifestyles and Periodontitis Risk 
Abstract ID: C212 

Date Presented: Friday, May 8, 2026 

Presenting Author: Torp, Kristi; Roseman University of Health Sciences 

Background 
Periodontitis is an inflammation-driven condition influenced by social, behavioral, and lifestyle 
determinants. Regular physical activity, which lowers systemic inflammation, may therefore reduce 
the risk of periodontitis. 

Methods 
Using national U.S. adult data, multivariable regression models were adjusted for demographic, 
socioeconomic, behavioral, and health factors to examine the independent association between 
physical activity and periodontitis. 

Results 
After full adjustment for socioeconomic and behavioral factors, moderate physical activity showed 
significant association with lower periodontitis risk. 

Conclusion 
Moderate physical activity was independently associated with lower periodontitis risk, suggesting that 
promoting routine physical activity may help reduce the overall periodontal disease burden. 

 

  



Behavioral and Cognitive Techniques in Pediatric Dental Anxiety Management 
Abstract ID: C213 

Date Presented: Friday, May 8, 2026 

Presenting Author: Lemmon, Connor, DMD Candidate; Roseman University of Health Sciences 

Background 
Dental anxiety in pediatric patients is a prevalent challenge that can interfere with treatment, reduce 
care quality, and contribute to long-term avoidance of dental services. Effective anxiety management 
is therefore essential for creating positive experiences and supporting lifelong oral health. Although 
behavioral techniques exist to address specific pediatric dental anxiety, the variety of methods and 
inconsistent evidence make it difficult for clinicians to choose effective approaches. The aim of this 
scoping review is to summarize and categorize current literature on behavioral management 
strategies, providing clinicians with an evidence-based overview tailored to children with high dental 
anxiety. 

Methods 
A comprehensive search was conducted in PubMed, Scopus, and Dentistry & Oral Sciences Source 
to identify peer-reviewed articles published in English between 2015 and 2025. Screening was 
independently completed by five reviewers using predefined eligibility criteria, and eligible studies 
were subsequently subjected to thematic extraction synthesis and analysis. 

Results 
Of the 959 records identified in the search, 44 met all eligibility criteria. The studies examined a range 
of behavioral and cognitive interventions, such as tell-show-do, distraction techniques (e.g., 
audiovisual aids, music therapy), modeling, positive reinforcement, and cognitive-behavioral training. 
The key themes identified throughout the included studies were the predominant efficacy of 
audiovisual distraction, gamification and technological engagement as emerging tools, and the 
cognitive foundation of pre-operative familiarization. 

Conclusion 
This review demonstrates that non-pharmacological interventions are vital for managing pediatric 
dental anxiety. Behavioral and cognitive strategies, such as distraction, modeling, and positive 
reinforcement, contribute to more cooperative behavior and improved treatment outcomes. Continued 
exploration and integration of innovative approaches, particularly technology-driven and interactive 
methods, hold strong potential to further enhance patient comfort and promote positive dental 
experiences from an early age. 

 

  



DDR Gene Alterations and Radiotherapy Response in Bladder Cancer: A Systematic Review 
to Guide Treatment Selection 
Abstract ID: C214 

Date Presented: Friday, May 8, 2026 

Presenting Author: Cai, Yu; Rocky Vista University 

Background 
Trimodality therapy (TMT) offers comparable survival to radical cystectomy for bladder cancer 
patients with better life quality, but limited evidence exists to guide treatment modality selection. One 
key factor is radiosensitivity. Advances in molecular understanding have allowed us to use predictive 
biomarkers to evaluate this, particularly DNA Damage Response (DDR) genes, which regulate DNA 
damage. Hence, they could serve as potential predictors. While prior narrative reviews have explored 
molecular biomarkers in TMT, evidence linking DDR alterations to radiotherapy outcomes is scattered 
across numerous studies with different biomarkers, assays, and outcomes. This review synthesizes 
and evaluates existing evidence to identify promising DDR biomarkers to guide treatment decisions. 

Methods 
PubMed and Embase were systemically searched from 2002 through 2026 for studies that looked at 
the pre-treatment DDR gene status in bladder cancer patients receiving radiotherapy. Inclusion 
required original data, ≥10 patients, and reported response outcomes. 

Results 
Database searches identified 27 records. After screening, 10 studies met inclusion criteria. DDR 
genes alterations were associated with better radiotherapy outcomes, although effect sizes and 
evidence of strength varied. One study of MRE11 emphasized assay standardization challenges, 
while four studies with high MRE11 expression demonstrated improved responses with radiotherapy 
(HR range 0.42-0.64). Additionally, ERCC2 mutations showed the largest individual effect: one cohort 
reporting significantly improved survival (HR 0.15) and another showing zero metastatic recurrences 
in mutant patients. Various other DDR genes were also linked to improved recurrence-free survival 
(HR range 0.32-0.51), and germline RAD51 and XPD/XRCC1 polymorphisms also showed 
associations with improved outcomes. Certainty of evidence was moderate due to limitations by 
retrospective designs, small sample sizes for some markers, assay variability, and potential 
publication bias. 

Conclusion 
In conclusion, both MRE11 and ERCC2 are consistently linked to better radiotherapy results, with 
MRE11 being proposed as the most reliable biomarker and ERCC2 mutations having the most 
impact. These markers, with germline SNPs, hold promise to guide treatment decisions in bladder 
cancer.   

 

  



Technological Solutions for Clinical Implementation of Metagenomic NGS in Sepsis 
Diagnosis: A Narrative Review 
Abstract ID: C215 
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Background 
Metagenomic next-generation sequencing (mNGS) offers a paradigm shift for rapid and unbiased 
pathogen detection in sepsis. While an increasing number of studies support the idea that mNGS is 
more effective compared to blood cultures in diagnosis, there is a significant gap that exists between 
potential and implementation. This gap is mostly driven by several barriers: reduced sensitivity due to 
high human DNA background, lengthy turnaround time, high cost, and lack of standardized 
downstream bioinformatics analysis. This narrative review examines emerging technical solutions that 
directly address these challenges, providing clinicians with a framework for evaluating mNGS 
readiness for clinical use.  

Methods 
We reviewed the existing literature with respect to workflow optimizations for overcoming the major 
challenges in applying mNGS in bloodstream infections. This included analysis of host depletion 
methods, enrichment methods, fast sequencing protocols, ways to reduce costs, and discuss the 
potential of standardized bioinformatics analysis.  

Results 
Developments in the mNGS process have been systematically tackling each of the barriers. For 
starters, issues with high human DNA background are now addressable with the development of 
Zwitterionic Interface Ultra-Self-assemble Coating (ZISC)-based filtration device. This method 
achieved >99% white blood cell removal and boosted pathogen detection tenfold. In response to 
time, Ultra-rapid nanopore protocols have reduced sample-to-answer time to just 7-9 hours, 
compared to 2-4 days for blood cultures. For resource-limited settings, targeted NGS (tNGS) panels 
offer a cost-effective alternative to mNGS, despite being limited to pre-selected pathogens. 
Comparative studies suggest this limitation is often clinically acceptable, as most pathogens missed 
by tNGS are rarely relevant. Finally, while no universal bioinformatics pipeline exists for mNGS due to 
assay's open-ended nature, open-source bioinformatics pipelines using automated confidence scores 
like ClinSeq Score and TaxTriage can speed up analyses without sacrificing clinical accuracy.  

Conclusion 
This review has systematically matched all clinical barriers with corresponding new technologies that 
have come forth, providing clinicians and laboratorians a guide on how to adopt this powerful tool for 
diagnosing sepsis in their everyday practice. While there is no longer a doubt about the inevitability of 
adopting mNGS for sepsis in the future, it is just a matter of time, and more importantly, when it 
should be done and who should benefit from this.  

 

  



A Simple Culture-Plate Assay to Screen Oral Microbiome Shifts After Oral Probiotic Exposure 
Abstract ID: C216 

Date Presented: Friday, May 8, 2026 

Presenting Author: Christensen, William ; Utah Valley University 

Background 
The oral cavity hosts a complex microbiome that influences not only dental health but also broader 
systemic health. Although many commercial products claim to modulate the microbiome—most 
commonly through probiotic or prebiotic approaches—methods used to evaluate microbiome changes 
(such as sequencing or PCR) are often resource-intensive and impractical for rapid screening in 
typical teaching or product-development laboratories. We therefore sought a simple, culture-based 
assay that could detect observable shifts in the cultivable oral microbiome following exposure to 
common microbiome-modulating products. Our working hypothesis was that oral exposures 
(including antimicrobial mouthwash, probiotic-containing products, and foods) would produce 
measurable short-term changes in growth patterns of saliva-derived microbes, and that these 
changes could be captured using a small set of selective and differential media. To establish this 
assay, we first screened 24 culture media to identify those that most clearly differentiated growth from 
a saliva sample versus a control probiotic organism (Lactobacillus acidophilus), then selected the 
most informative media for follow-up testing of multiple products across a time-course sampling 
design. 

Methods 
A panel of 24 dehydrated microbiological media was prepared as agar plates according to 
manufacturer instructions by dissolving the appropriate mass in distilled water, heating to boiling to 
fully dissolve, and pouring into sterile Petri plates to solidify. Two inoculum types were used for initial 
media screening: (1) saliva-derived oral microbiota collected by having participants rinse with sterile 
distilled water for 50–60 s and applying the rinse to plates, and (2) a control probiotic inoculum 
prepared from a commercial *Lactobacillus acidophilus* product suspended in water and streaked 
independently. Plates were allowed to absorb inoculum for approximately 5 min, inverted, and 
incubated under the same conditions for comparative growth assessment. Media were evaluated 
based on presence/absence of growth, colony density, colony morphology, and observable medium 
changes; four media showing the strongest differentiation between saliva and probiotic growth were 
selected for follow-up.    For product-exposure experiments, participants applied common oral 
exposures (including mouthwash, probiotic toothpaste, dairy/probiotic foods, lozenges, and 
probiotic/prebiotic supplements) according to typical consumer use. Saliva-rinse samples were 
collected immediately after exposure (t = 0 min) and again at 15, 45, and 75 min post-exposure using 
the same sterile water rinse method, then plated promptly on the selected media. After incubation, 
plates were assessed by colony counting where feasible and by qualitative scoring of growth patterns 
and medium appearance to detect observable shifts over time and between exposure conditions. An 
in-home created AI assisted program was created to assist in colony counting.  

Results 
A total of twenty-four culture media were initially screened for their ability to differentiate growth of a 
single probiotic control organism (Lactobacillus acidophilus) from growth of saliva-derived oral 



microbes. This initial screen showed that several media did not meaningfully distinguish the two 
inocula, while others produced strong, visually distinct outcomes. Based on these observations, we 
narrowed the panel from 24 media to four that best differentiated saliva growth from the probiotic 
control and/or produced distinctive observable responses: Modified Listeria Enrichment Broth 
(MLEB), Tryptone agar (TRYP), Phenylalanine Red Lactose agar (PH R Lac), and Spirit Blue agar 
(SB). These four media were then combined into a four-section (“four-way”) plate format to enable 
side-by-side comparison of growth and media changes under multiple conditions. Using the four-way 
plates, we then screened a range of exposures and microbiome-modulating materials (including 
probiotics, prebiotics, oral-care products, and foods) by plating saliva samples collected across a 
short time course after exposure. While the full dataset is still being compiled across all conditions 
and trials, the results to date indicate that most tested probiotic products did not produce large or 
consistent changes in cultivable growth patterns relative to baseline saliva controls on the selected 
media. When differences were observed, they were typically transient, with the most noticeable 
changes occurring immediately after exposure or at early time points and then diminishing toward 
baseline at later sampling intervals. A smaller subset of products showed more pronounced effects, 
but even in those cases, the observed shifts in growth patterns were generally short-lived, consistent 
with rapid recovery of the cultivable oral community after brief exposures. In addition, an AI-assisted 
plate-counting tool developed for this project produced colony counts that were reasonably accurate, 
typically within ~20% of manual counts across representative plates. 

Conclusion 
This work establishes a simple, culture-based screening assay for detecting observable shifts in the 
cultivable oral microbiome by first narrowing 24 candidate media to four high-contrast media and 
implementing them in a four-way plate format. In preliminary screening across multiple probiotic, food, 
and oral-care exposures, most products produced minimal or inconsistent changes relative to 
baseline, and when effects were observed they tended to be transient and diminished over short time 
scales. Although results are still being compiled across all conditions and trials, these findings 
suggest the four-way plate approach can serve as an accessible first-line tool for identifying candidate 
interventions that measurably perturb oral microbial growth patterns, with follow-up work needed to 
fully quantify effects and assess reproducibility. 

 

  



Optimizing Laser Beam Parameters for Non-Invasive Detection of Biofilms in Turbid Media 
Abstract ID: C217 
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Presenting Author: Wilkes, Carter; Utah Valley University 

Background 
Implantable medical devices such as orthopedic prosthetics, dental implants, and cardiac implants 
are essential in modern medicine, but they carry a significant risk of post-surgical infection. A major 
cause of these infections is biofilm formation, in which microorganisms adhere to implant surfaces 
and produce a protective extracellular matrix that increases resistance to antibiotics and immune 
responses. Biofilms are estimated to be involved in over 60% of chronic and device-associated 
infections, and implant-related infections can occur in up to 4–6% of revision surgeries. These 
infections are difficult to detect early and often require invasive procedures or implant removal once 
they progress, leading to increased patient risk, healthcare costs, and long-term complications.  A key 
challenge in clinical practice is the lack of reliable, non-invasive methods for early biofilm detection. 
Current diagnostic techniques are often limited by low sensitivity, invasiveness, or inability to detect 
bacteria embedded within biofilm structures. As a result, infections are frequently identified only after 
significant progression has occurred. This highlights the need for novel approaches that can detect 
biofilm formation at an earlier stage and without surgical intervention.  This project investigates an 
optical approach for the non-invasive detection of biofilms on implant surfaces. By analyzing how 
laser light interacts with tissue-like materials and biofilm-coated implants, this research aims to 
identify measurable changes in light transmission and diffraction patterns associated with bacterial 
presence. The purpose of this study is to determine whether optical signals can reliably indicate early 
biofilm formation. We hypothesize that biofilm growth will produce distinct, detectable changes in 
laser diffraction patterns, and that these changes can be quantified and classified using 
computational methods, including machine learning, to enable early and automated detection of 
implant-associated infections. 

Methods 
Phase 1: A 635 nm laser will be directed towards a standard Air Force resolution target. A series of 
concave lenses will be used to vary the beam width; both narrow and wide beams (3mm–40mm) will 
be tested. The target and agarose phantoms will be mounted on a motorized translational stage to 
ensure precise alignment and no extra variables with measurements. After the beam passes through 
each phantom, a CMOS optical beam profiler will record the resulting pattern, showing how much the 
beam spreads and how well the target features remain visible. We will evaluate the data by 
comparing contrast, sharpness, and intensity across different phantom and beam settings. To confirm 
that the results are physically consistent, they will be compared to Monte Carlo simulations, a widely 
used method for modeling light transport in scattering materials [21]. Because this phase relies only 
on optical equipment and gel phantoms, no human or animal subjects will be needed. Progress will 
be assessed by identifying which combinations of beam size and phantom properties allow the 
clearest transmission of information, helping guide future development of non-invasive optical 
diagnostics. Phase 2: Building on these results, we will move to a more realistic scenario. In this 
phase, the 635 nm laser will be reflected off a titanium plate, the standard material used in medical 
implants [2]. A colony of Staphylococcus epidermidis will be grown on the plate to mimic biofilm 



formation [8], and an agarose phantom will be placed on top to replicate overlying tissue. As in Phase 
1, the CMOS optical beam profiler will capture the reflected laser pattern, allowing us to study how 
biofilm and tissue layers affect the clarity of transmitted information. Phase 3: To further improve 
imaging, we will design and build a translational stage that can raster the beam profiler across the 
diffraction pattern. This setup will generate a few hundred images, providing a richer dataset of how 
the laser interacts with biofilm and tissue layers. Using these images, we will train a Convolutional 
Neural Network (CNN) to automatically detect bacterial presence based on subtle changes in the 
diffraction pattern [23][22]. This phase bridges optical physics with machine learning, creating a 
pathway toward automated, non-invasive detection of implant-associated infections 

Results 
Preliminary testing has been initiated using agarose phantoms to simulate tissue scattering 
conditions. Early observations indicate that increased phantom turbidity leads to greater beam 
dispersion and reduced image clarity, consistent with expected light scattering behavior. Further data 
collection and analysis, including biofilm modeling and machine learning classification, are ongoing. 

Conclusion 
nan 

 

  



Thyroid Cancer Incidence in Utah  
Abstract ID: C218 
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Background 
Over the past five years thyroid cancer has seen an increase in incidence throughout the United 
States. Cases within Utah, however, sit well beyond the national average. This paper looks to 
examine ionized radiation due to nuclear testing as one possible risk factor.  

Methods 
This project is a review of the available literature found through google scholar. For this review key 
terms included “Thyroid Cancer”, “Utah”, “Ionizing radiation”, “Neveda Testing Site”. Studies reviewed 
included primary sources as well as background information from the Cleveland Clinic spanning from 
1980-2025.  

Results 
Results showed a correlation between Utah and Thyroid Cancer incidence however the current 
literature did not provide enough information to make a possible conclusion on ionizing radiation as a 
risk factor.  

Conclusion 
It was concluded that ionizing radiation can increase the risk of thyroid cancer. However more 
research is needed to know if Utah residents are being exposed to enough long-term low-level 
radiation to cause potential damage of the thyroid.  

 

  



How Perceptions of Fitness and Health Shape Judgments of Normalcy and Typicalness in Pre-
Health Students 
Abstract ID: C219 
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Background 
 This study assesses how pre-health and health students define and associate the concepts of 
fitness, health, and normalcy when viewing diverse body types. Broadly, our research explores how 
the human body is represented in college-level anatomy and physiology curriculum. Specifically, this 
project focuses on student learning and perception, examining how academic exposure and implicit 
bias intersect to shape early professional attitudes toward health and the body.  

Methods 
  Students enrolled in human anatomy courses completed a survey consisting of a demographic 
questionnaire and an Image Association Test (IAT) created by the research team. For the IAT, 
participants rated sixteen AI-generated silhouettes on four scales: fit vs. unfit, healthy vs. unhealthy, 
normal vs. abnormal, and typical vs. atypical. Each participant viewed one silhouette at a time and 
scored it from 1 to 10 based on their perception of each trait.  

Results 
 Preliminary findings reveal positive relationships between the prescriptive terms health and fitness 
and the descriptive terms normalcy and typicalness. This suggests that students often equate the 
“average” physical form with perceived wellness. Early patterns also indicate that these judgments 
may occur automatically, even without contextual information or background cues.  

Conclusion 
 These patterns and trends point to the persistence of cultural ideals that may unconsciously shape 
clinical judgment. The project highlights the need for more inclusive pedagogical practices that raise 
awareness of bias and help future healthcare professionals develop culturally responsive, evidence-
based perspectives on human diversity. Continued data collection will aim to expand these insights 
and support recommendations for curriculum improvement.  

 

  



Pregnancy Following Renal Autotransplant as Definitive Treatment for Nutcracker Syndrome 
with Complex History: A Case Study 
Abstract ID: C220 
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Background 
Nutcracker Syndrome, a rare vascular oddity, is a debilitating condition that is often difficult to 
diagnose and presents as a myriad of problems involving chronic pain and urinary symptoms. It 
remains a rare condition involving an anatomical anomaly in which the acute angle created by the 
lack of fat between the aorta and superior mesenteric artery (SMA) mechanically compresses the left 
renal vein (LRV), like a real nutcracker tool crushing a walnut, often creating many chronic symptoms. 
This condition affects mostly young adult, thin women with a common presentation of renal venous 
hypertension, chronic flank or back pain, gross or microscopic hematuria or proteinuria, pelvic pain 
and congestion, fatigue, and a myriad of other symptoms that can make it very difficult to diagnose, 
especially after other common etiologies are ruled out (such as infection, renal disease, pelvic 
congestion syndrome, chronic pain, cancer, etc.). There are few cases in the literature that discuss 
both Nutcracker syndrome in pregnancy, pre- or post-treatment. The few that exist point to 
complication of pre-treatment Nutcracker syndrome and aggravation of symptoms, as well as a need 
to consider and manage the pregnancy as a high-risk gestation9-10. Aggravation of symptoms or 
return of symptoms can also include changes based on the increases in aortic diameter and vascular 
volumes during pregnancy. High-risk gestational management through maternal fetal medicine and 
outpatient obstetrics was advised based on the lack of current knowledge surrounding Nutcracker 
syndrome during pregnancy, pre- and post-treatment. A 28-year-old female G2P0 presented to the 
clinic with a complex history of chronic pain due to trauma, spontaneous abortion, Hashimoto’s 
thyroiditis, GERD, and Nutcracker phenomenon of the left renal vein post left renal 
autotransplantation.  

Methods 
nan 

Results 
The left kidney had been placed in the right iliac fossa and kidney function has continued to be well 
and this procedure has been definitively curative in this case. This was all noted prior to delivery in 
order to keep in mind the patient’s specific anatomy in preparation for any emergencies or necessary 
cesarean sections. No parts of any of her three pregnancies were complicated by Nutcracker 
syndrome.  

Conclusion 
In fact, her lack of symptoms related to Nutcracker syndrome including lack of hematuria, 
hypertension, bleeding, pelvic congestion syndrome, flank pain, abdominal pain, disrupted kidney 
function, or vulvar varicosities during each pregnancy and in the postpartum periods, point to great 
success and a case for truly definitive, curative treatment in the form of a renal autotransplant prior to 
pregnancy. 



 

Accessory Renal Arteries with Variant Branching Pattern: A Cadaveric Case Study 
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Background 
The kidneys serve as the primary filtration system of the human body, processing oxygenated blood 
from the heart, and sequestering metabolic waste for excretion via the ureters. Recent cadaveric case 
studies have heightened clinical awareness regarding anatomical variations within the renal 
vasculature. While the clinical significance of multiple renal accessory arteries (RAAs) remains a 
subject of debate, existing literature suggests a correlation between these variations and specific 
physiological health outcomes. This case study describes the anatomical characteristics and 
branching pattern of unilateral accessory renal arteries (RAAs) observed during a cadaveric 
dissection to better characterize their extensive variations. Given the absence of a universally 
accepted classification methodology for renal arterial anomalies, this paper adopts the Case et al. 
classification system to describe and categorize the observed vasculature.  

Methods 
During a cadaveric dissection at the Noorda College of Osteopathic Medicine, an anatomical variation 
of the renal vasculature was identified and subsequently characterized. To quantify the dimensions of 
the kidney and its associated vessels in situ, a string-template technique was employed using cotton 
ligatures aligned along the longitudinal and transverse axes to replicate length, width, and diameter. 
These ligatures were then measured against a standardized metric ruler, with all values recorded in 
centimeters (cm). All data were independently verified by three researchers, and findings were 
documented and photographed. Arterial variations were categorized according to the Case et al. 
classification system, which identifies renal arterial patterns based on the site of origin, point of hilar 
or polar insertion, and the total number of accessory renal arteries (RAAs) present. 

Results 
Upon dissection, a 95-year-old male presented with three right renal arteries: one main renal artery 
and two accessory renal arteries. The main renal artery originated from the abdominal aorta and 
bifurcated into a main renal artery superior branch, and a main renal artery inferior branch, with both 
branches inserting into the hilum of the right kidney. The first accessory renal artery, termed the 
anterior accessory artery, originated from the abdominal aorta, bifurcated into an anterior accessory 
superior branch, and an anterior accessory inferior branch, with both branches inserting into the hilum 
of the right kidney. The second accessory renal artery, termed the inferior accessory renal artery, 
originated at the abdominal aorta and inserted into the hilum of the right kidney. The left kidney 
exhibited normal vasculature, with a single renal artery arising from the abdominal aorta and inserting 
into the hilum of the left kidney.   



Conclusion 
Multiple renal artery variations were discovered during routine dissection at Noorda College of 
Osteopathic Medicine. Classification of these anatomical variations using the Cases system classifies 
the right kidney as a type A, pattern III.      

 

  



Pyoderma Gangrenosum in Rural Guatemala: A Case Study 
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Background 
Pyoderma gangrenosum is a rare neutrophilic, ulcerating, inflammatory autoimmune dermatological 
condition that commonly results in very painful, ulcerated, uneven growing borders that can appear 
anywhere on the surface of the skin and accompanied by peripheral edema. New ulcerations form in 
a type of process, appearing as a discolored purple, bruise-like patch and progressing to a bulla 
under the skin and then gradually ulcerating until its borders are large. Pyoderma gangrenosum is not 
well understood, but is believed to be a dysregulation of neutrophil chemotaxis in the body involving 
the dysregulation of various immune regulators such as IL-8, IL-1β, IL-6, TNF-a, MMP, and others1,4. 
Correct and primary diagnosis is often difficult due to the strong overlap with the typical differential 
diagnosis and a lack of a sure test that would confirm the disease. Even more difficult in rural areas 
and in poor global areas in which expertise, proper healthcare and tools, and simple medicine are 
scarce. Patient X, a 36 year-old female presented as a new patient to a pop-up global health free 
single day clinic in rural Guatemala with several concerns reported such as trouble swallowing, lung 
pain related to asthma, vision loss, GI issues, and “thrombosis” in both legs and both arms. She 
reports a medical history of pain associated with her skin issue and leg pain alongside asthma for an 
unknown period of time and a newer 6-7 day GI concern consisting of a surgical history of an 
unknown procedure of her right knee. 

Methods 
nan 

Results 
nan 

Conclusion 
Diagnosis of pyoderma gangrenosum is already difficult in a typical Western clinical setting with many 
resources available to test and rule out other differential diagnoses before concluding with pyoderma 
gangrenosum, but when applied to a rural Guatemalan setting, it becomes a bit more complex due to 
the insurmountable limitations. In hosting the pop-up clinics a few times per year in most of the same 
places, there is a possibility that she may be seen again in this setting, but hopefully with the 
education in effect and the help of local resources, she can manage her condition as best as possible 
in rural and impoverished Guatemala, despite the lack of clean, running water and reliable electricity 
and internet services. 

 

  



Anatomical variation of the renal vasculature: A case report on an inferior polar artery 
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Background 
Variations in renal vasculature, particularly accessory renal arteries (RAAs), have important 
implications for surgical and interventional procedures. However, standardized classification and 
detailed characterization of these variants remain limited. This study aims to classify accessory renal 
vasculature identified in a cadaver using the Cases system to improve anatomical understanding and 
clinical relevance. 

Methods 
A cadaveric dissection conducted at Noorda College of Osteopathic Medicine revealed atypical renal 
vasculature findings. To measure the dimensions, cotton strings were placed along the kidney and its 
vessels to duplicate their length and width. The length of the strings was measured using a ruler, and 
measurements were verified by three independent observers. A camera was used to document the 
findings. All measurements were recorded in centimeters. The data was classified using the Cases 
system, which categorizes renal arteries by origin, insertion, and number of RAAs present.  

Results 
Upon dissection, a 73-year-old male presented with two left renal arteries: one main renal artery and 
one accessory renal artery. Shortly after originating from the abdominal aorta, the main renal artery 
bifurcated into a posterior accessory artery and an inferior accessory artery, supplying the inferior 
pole of the kidney. The posterior accessory artery inserted into the posterior hilum, while the main 
renal trunk continued to the anterior hilum. The right kidney exhibited normal vasculature, with a 
single renal artery arising from the abdominal aorta and inserting into the hilum of the right kidney. 

Conclusion 
Conclusion: Multiple renal artery variations were discovered during routine dissection at Noorda 
College of Osteopathic Medicine. Per the Cases system, the left kidney demonstrates vasculature 
consistent with pattern II, type e. This finding not only reinforces the prevalence of anatomical 
variability in renal vasculature but also highlights the limitations of current classifications when 
discussing atypical bifurcations. 

 

  



Financial Barriers to Dental Care and Untreated Caries in Seniors 
Abstract ID: C224 

Date Presented: Thursday, May 7, 2026 

Presenting Author: Isom, Bailey B.S.; Roseman University of Health Sciences 

Background 
Seniors face increased oral health risks and barriers to dental care. This study examined the roles of 
dental care affordability and diabetes in untreated caries among adults ≥65. 

Methods 
A nationally representative database was analyzed using adjusted logistic regression models. The 
main exposure was inability to afford dental care, controlling for demographic, socioeconomic, 
behavioral, and clinical factors. 

Results 
Untreated caries were significantly more prevalent among seniors who reported inability to afford 
dental care. 

Conclusion 
Dental care affordability, rather than diabetes, was the primary factor associated with untreated caries 
in seniors. 

 

  



Angiolipoma Causing Ulnar Neuropathy at the Elbow with Nondiagnostic MRI: Importance of 
Electrodiagnostic Localization 
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Background 
Ulnar neuropathy at the elbow is a common entrapment neuropathy, typically caused by mechanical 
compression within the cubital tunnel. Less commonly, space-occupying lesions such as lipomas may 
contribute, but are rarely reported in the literature and may be difficult to detect on standard imaging. 
Electrodiagnostic testing aids localization of focal lesions when imaging is inconclusive. 

Methods 
A 19-year-old left-hand-dominant female presented with a 1-2 year history of progressive left medial 
elbow pain and paresthesias radiating to the fourth and fifth digits, worsened by elbow flexion and 
pressure. Physical exam revealed decreased sensation in the ulnar distribution, positive Tinel’s sign, 
full strength, and no atrophy. There was a painful, palpable subcutaneous mass distal to the cubital 
tunnel, with differential including ganglion cyst, lipoma, or other soft tissue mass. MRI demonstrated 
nonspecific soft tissue edema without a discrete mass. Electrodiagnostic testing showed a left ulnar 
motor neuropathy with normal conduction velocities but focal slowing on ulnar inching studies 
between 4-6 cm distal to the elbow, localizing the lesion. 

Results 
Given her persistent symptoms, palpable mass, and electrodiagnostic findings despite nondiagnostic 
imaging, a compressive etiology was supported. The patient underwent ulnar nerve transposition and 
mass excision. Pathology revealed a benign angiolipoma. At four months postoperatively, she had 
resolution of pain and paresthesias with full return to activities and no distal neurologic deficits aside 
from mild surgical site numbness. Long-term outcomes remain to be evaluated, though prognosis is 
favorable after excision with low risk of recurrence. 

Conclusion 
This case highlights a rare cause of ulnar neuropathy due to angiolipoma, an uncommon lipoma 
subtype infrequently reported in the literature, especially at the elbow. While MRI typically identifies 
soft tissue masses, small or poorly defined lesions like angiolipomas may be missed. Thus, 
electrodiagnostic testing, combined with clinical findings, is critical for lesion localization and 
management when imaging is nondiagnostic. 

 

  



Effect of the Sup-ER Orthosis on Glenohumeral Joint Alignment in Infants with Brachial 
Plexus Birth Injury   
Abstract ID: V301 

Date Presented: Virtual, 2026 

Presenting Author: Lewis, Sarah PT, DPT, PCS; Rocky Mountain University of Health Professions 

Background 
Infants with brachial plexus birth injury (BPBI) are at risk for posterior glenohumeral joint subluxation 
due to a complex interaction of impaired longitudinal muscle growth, contracture, and imbalanced 
forces at the shoulder. The Sup-ER orthosis was designed to position the infant’s affected shoulder in 
external rotation and optimize joint congruency while nerve recovery occurs, though joint alignment in 
the orthosis has not been studied. The purpose of this retrospective cross-sectional research study 
was to examine the immediate effect of the Sup-ER orthosis on glenohumeral joint alignment in 
infants with BPBI at the time of initial orthosis fitting.  

Methods 
Glenohumeral joint alignment in and out of the Sup-ER orthosis was compared using ultrasound 
imaging. Alpha angles were recorded from medical records of infants treated with the Sup-ER 
orthosis between 5 and 10 weeks of age in one hospital-based brachial plexus program over an 11-
year period. A reduced glenohumeral joint was defined by alpha angle ≤30 degrees. 

Results 
Twenty-eight infants with BPBI met the inclusion criteria for the study. Twelve infants (43%) showed 
subluxation of the affected glenohumeral joint out of the Sup-ER orthosis, with alpha angles >30 
degrees. No significant difference existed between the proportion of joints reduced in the Sup-ER 
orthosis compared to out of the orthosis (p=.56). The median alpha angle in the Sup-ER orthosis was 
significantly lower than out of the orthosis (p=.004) with an effect size of .55.  

Conclusion 
A high proportion of infants treated with the Sup-ER orthosis showed glenohumeral joint subluxation 
at the time of orthosis fitting, despite the young age. The Sup-ER orthosis was not effective in fully 
reducing the joints in these infants, despite measurable improvements in joint position. Future 
research is needed to determine which attributes of the Sup-ER orthosis or characteristics of the 
infant shoulder contribute to orthosis effectiveness.  

 

  



The Effects of Conversation Training Therapy Delivered Via Telehealth on Jitter and Shimmer 
in. Patients with Muscle tension Dysphonia 
Abstract ID: V302 

Date Presented: Virtual, 2026 

Presenting Author: Franco, Linda SLPD, MHA, CCC-SLP; Rocky Mountain University of Health 
Professions 

Background 
This investigation evaluated the effectiveness of Conversation Training Therapy (CTT) delivered via 
telehealth on acoustic measures of voice in patients with muscle tension dysphonia (MTD). 
Specifically, the study examined the effects of CTT on jitter and shimmer values using Praat software, 
as well as changes in self-perceived voice handicap using the Voice Handicap Index-30 (VHI-30). 

Methods 
A multiple baseline across participants design with a priori baseline lengths of three, four, and five 
sessions was utilized. Three participants diagnosed with muscle tension dysphonia completed the 
investigation using the Zoom platform. Following each baseline and intervention session, jitter and 
shimmer values were recorded and analyzed using Praat. Participants completed the VHI-30 before 
and after intervention to evaluate changes in perceived voice handicap. 

Results 
Results indicated that two participants demonstrated meaningful improvement in jitter and shimmer 
values compared to baseline, while one participant demonstrated inconsistent and minimal change. 
However, all three participants showed a meaningful decrease in VHI-30 scores, indicating improved 
self-perception of voice handicap. 

Conclusion 
These findings suggest that Conversation Training Therapy delivered via telehealth shows promise 
as a potential intervention for improving acoustic measures of voice and reducing self-perceived voice 
handicap in individuals with muscle tension dysphonia. 

 

  



The Effects of Auditory Training on Working Memory in Individuals with Auditory Processing 
Dysfcuntion Following Mild Traumatic Brain Injury 
Abstract ID: V303 

Date Presented: Virtual, 2026 

Presenting Author: Amy Nitta, MA, CCC-SLP; Rocky Mountain University of Health Professions 

Background 
Mild traumatic brain injury (mTBI) is one of the most prevalent neurological conditions worldwide, with 
more than 55 million cases reported annually (Dewan et al., 2019). While labeled “mild,” mTBI can 
lead to persistent cognitive, communicative, and sensory challenges that significantly affect quality of 
life. One frequently reported but often underaddressed consequence is difficulty with auditory 
processing—particularly understanding speech in noisy environments, tracking rapid speech, or 
localizing sound sources (White et al., 2022; Harris et al., 2024).  Although peripheral hearing 
thresholds often remain within normal limits, individuals with mTBI may develop central auditory 
processing deficits. These deficits may not be identified through standard audiometry and may 
present as subtle but debilitating listening challenges. Auditory dysfunction after mTBI is best 
understood as a central issue, arising from a combination of neuropathological changes that impair 
the brain’s ability to filter, integrate, and interpret sound. This study investigates whether auditory 
training can reduce listening effort in adults with persistent auditory symptoms following mTBI. The 
intervention uses Lace AI Pro™ (Neurotone AI, 2025), a smartphone-based auditory training 
application that delivers structured, adaptive exercises designed to strengthen auditory and cognitive 
skills in real-world listening situations. 

Methods 
This small feasibility study utilized a single-subject AB design with three participants. Participants 
completed 20-24 sessions of the Lace AI Pro™ auditory training program including 7-8 sets of 
auditory memory exercises, tracking working memory task response time as the primary dependent 
variable measuring listening effort. Pre- and post-intervention measures included speech-in-noise 
testing, self-ratings of listening effort, and P300 auditory evoked potentials, which have been 
associated with listening effort.  

Results 
Visual analysis of data did not indicate a clear impact from treatment. One participant showed 85.7% 
non-overlapping data between baseline and intervention for the primary dependent variable of 
response time while two had 25%. In speech-in-noise (SIN) testing, participants’ signal-to-noise ratio 
decreased by 1-3 dB in QuickSIN testing and by 2dB on in-program SIN reports. For all three 
participants, P300 task response times decreased by 32-58 ms while electrophysiological data and 
self-ratings of listening effort remained stable. 

Conclusion 
Speech-in-noise data suggest that auditory training may have potential as an intervention for auditory 
processing dysfunction following mTBI. Limitations include a small sample and challenges with 
operationally defining listening effort. Future research in this area should explore the effects of 



auditory training in larger sample groups and investigate valid models for accurately describing and 
quantifying listening effort.   

 

  



Inspiratory Muscle Load, Power, and Volume Variations Among Collegiate Athletes 
Abstract ID: V304 
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Background 
This study investigated inspiratory muscle function among collegiate athletes across various sports, 
examining differences in load, power, volume, and t-index measures.  

Methods 
Fifty-one Division II collegiate athletes (ages 18-23) from sports including swimming, soccer, 
baseball, and volleyball completed a Multiple Breath Test with the POWERbreathe K2. Key 
respiratory variables (Load, Power, Volume, and T-Index) were collected. Data were analyzed using 
non-parametric tests (Kruskal-Wallis and Mann-Whitney U) with Holm-Bonferroni correction to 
explore sport-specific physiological adaptations. 

Results 
Significant differences in Load, Power, and Volume were observed among sports (p < 0.05), with 
swimmers demonstrating the highest inspiratory muscle performance, reflecting the distinct 
respiratory demands of aquatic sports. T-Index values did not differ significantly across sports, 
suggesting consistent breathing efficiency across different athletic modalities. Inspiratory muscle 
function varies significantly by sport, underscoring the importance of considering sport-specific 
respiratory demands in athlete assessment and training.  

Conclusion 
These findings support the integration of targeted inspiratory muscle training into sport physiology 
programs to optimize performance and recovery. 

 

  



Scoping Review of Telehealth Physical Therapy Practices for Adults with Multiple Sclerosis 
Across Functional Levels 
Abstract ID: V305 
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Background 
 Individuals with Multiple Sclerosis (MS) often face physical and psychosocial barriers to exercise and 
activity participation. Evidence on telehealth in MS has shown improved Physical Therapy (PT) 
access and outcomes; however, its effectiveness across MS functional levels is less known. This 
scoping review aimed to synthesize the findings on telehealth-PT practices across the MS disability 
spectrum. 

Methods 
Two databases (Ebsco and PubMed) were searched using the terms: “MS or multiple sclerosis” AND 
“telehealth or virtual or online” AND “exercise recommendations or physiotherapy or physical 
therapy”. Primary studies in English, published between January 2017 to 2025, classified as Level I-II 
evidence (excluding IA and IIA) as described by the Oxford Center for Evidence-Based Medicine 
were included. Two reviewers selected and evaluated the methodological quality of articles using the 
revised PEDro scale and extracted the data on a 16-item assessment checklist. 

Results 
Overall, twenty-one articles met inclusion criteria, with a total of 809 participants. In individuals with 
mild-to-moderate disability from MS (described as EDSS 1-6.5 or PDDS 1-6), fifteen articles, 
including 12 randomized trials (PEDro scores 4-8/10) and three cohort studies were found. Most 
studies included unsupervised (66%), PT-guided (93.3%), home-based (100%) telehealth-PT 
interventions. In contrast, individuals with severe MS-related disability (EDSS 7-9 or PDDS 7-8) were 
included in six articles: three randomized trials (PEDro scores of 7/10) and three cohort studies, most 
included supervised (60%), PT-guided (100%), home-based (100%) interventions. The intervention 
frequency and duration ranged from 1-7 days for 6-28 weeks, with varying methods of delivery and 
minimal adverse events. Typical outcomes included feasibility, adherence, or acceptability (n=11), 
clinical gait and balance (n=13), instrumented balance (n=7), and self-reported MS symptoms and 
quality of life (n=19). When compared to conventional interventions, telehealth-PT was found to be 
equally effective across a variety of outcome measures throughout the disability spectrum. 

Conclusion 
Telehealth-PT can improve access, clinical and self-reported outcomes for individuals with MS who 
face in-person participation barriers such as time, distance, financial costs, or proximity to MS-specific 
services. However, wide ranges in the frequency and duration of telehealth interventions, quality 
assessment scores, and limited articles in severe MS suggest the need for high-quality, inclusive 
trials examining the comparative effectiveness and dose-response relationships in MS. 

 

  



Pediatric Physical Therapist Perceptions of FND Care Across the Continuum  
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Background 
To explore the impact of PT on children with FND across acute and outpatient settings, from the 
perspectives of pediatric physical therapists.  

Methods 
A qualitative phenomenological approach was utilized to interview 10 pediatric physical therapists. 
Interview questions focused on the impact of PT education and treatment for FND, and the continuum 
of care. Interviews were analyzed through an iterative coding process.   

Results 
Three higher-order themes emerged: 1) A greater understanding of FND is needed to improve care 
across the continuum; 2) Care for children with FND requires an individualized, family-centered 
approach; and 3) Healthcare providers require further education and resources to treat children with 
FND.   

Conclusion 
Physical therapy is impactful, but further research is needed to determine the most effective 
approaches to care for FND. Across the continuum, gaps in care and potential solutions were 
identified. Findings support the need for further research, knowledge-translation initiatives, and quality 
improvement projects.  

 

  



Experiences and Perceptions of Caregivers of Children with FND regarding Physical Therapy 
Services Across the Continuum of Care 
Abstract ID: V307 
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Background 
Current literature pertaining to pediatric functional neurologic disorder (FND) lacks empirical evidence 
to support physical therapy (PT) interventions and qualitative studies including caregiver voices. 
Therefore, this study explored the impact of PT services across the International Classification of 
Functioning, Disability, and Health (ICF) model, and gaps in care across the continuum from acute to 
outpatient, from the perspectives of caregivers of children with FND. 

Methods 
A qualitative phenomenological approach was used to interview 9 caregivers of children with FND. 
Interview questions focused on caregiver education and the continuum of care from acute to 
outpatient providers. Researchers analyzed the interviews via an iterative coding process. 

Results 
Three higher-order themes emerged: 1) Caregivers appreciate a sensitive, family-centered approach; 
2) Caregivers experience barriers to accessing high-quality care for their children across the 
continuum; and 3) Education and resources provided by physical therapists are inadequate. 

Conclusion 
Physical therapists are urged to use a tactful, sensitive approach to care. Caregivers should receive 
updated educational content, materials, and resources needed to understand their child’s diagnosis. 
Specific gaps in care were identified across the continuum of care. Findings support the need for 
quality improvement projects and knowledge-translation initiatives to improve care across settings. 

 

  



Experiences and Perceptions of Children with FND regarding Physical Therapy Services 
Across the Continuum of Care 
Abstract ID: V308 
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Background 
Given the gaps in literature pertaining to physical therapy (PT) interventions and patient perspectives 
regarding pediatric functional neurologic disorder (FND), this study aimed to explore the impact of PT 
services from the perspectives of children with FND. Specifically, this study explored children’s 
perspectives regarding the impact of PT services for FND across each domain of the International 
Classification of Functioning, Disability, and Health (ICF) model, and clinical care gaps across acute 
and outpatient settings. 

Methods 
A qualitative phenomenological approach was utilized to interview nine children with FND. Questions 
focused on the impact of PT and the continuum of care, from acute to outpatient. Transcripts were 
analyzed through an iterative coding process. 

Results 
Three higher-order themes emerged: 1) An FND diagnosis is life-altering; 2) PT services vary within 
and across settings; and 3) Children have a vision for their care across the continuum.   

Conclusion 
Children with FND wish to be understood by providers, and they suggest FND-specific improvements 
in PT approaches to care, treatment strategies, and educational interventions. Findings support the 
need for quality improvement projects, knowledge translation initiatives, and further research to 
update practices, spread awareness, and provide suggestions for future practice.  

 

  



Efficacy of Multimodal Non-Opioid Analgesia in Total Knee Arthroplasty: A Literature Review 
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Background 
Total knee arthroplasty (TKA) is associated with significant postoperative pain, and opioid-centered 
strategies contribute to adverse effects, delayed mobilization, and prolonged opioid use. Multimodal 
non-opioid analgesia, combining pharmacologic and regional techniques, is central to enhanced 
recovery protocols. The purpose of this project is to synthesize current evidence evaluating 
multimodal non-opioid strategies for reducing postoperative pain and opioid consumption after TKA. 

Methods 
A narrative review of PubMed, EMBASE, and Scopus identified systematic reviews, meta-analyses, 
randomized controlled trials, and clinical reviews (2010–2025). Evaluated components included 
acetaminophen, NSAIDs (including COX-2 inhibitors), perioperative corticosteroids, gabapentinoids, 
duloxetine, targeted local infiltration anesthesia, peripheral nerve blocks (such as the adductor canal 
block), and cryoneurolysis. 

Results 
Multimodal regimens consistently reduced early postoperative pain and opioid consumption. NSAIDs 
(including COX-2 inhibitors) and acetaminophen remain foundational due to efficacy and cost-
effectiveness, though NSAID use may be limited by adverse effects. Regional techniques, including 
targeted local infiltration anesthesia with dose optimization to minimize toxicity and cryoneurolysis, 
further enhanced analgesia, reduced opioid consumption, and supported early mobilization. 
Intraoperative dexamethasone improved pain control and decreased postoperative nausea and 
vomiting. Gabapentinoids and duloxetine demonstrated opioid-sparing effects, though tolerability 
varied. Study heterogeneity precluded identification of a single optimal regimen. 

Conclusion 
Evidence supports a protocol-driven multimodal approach combining systemic and regional strategies 
to optimize postoperative pain control after TKA. Standardized frameworks improve consistency, but 
individualized adjustments based on patient comorbidities and risk factors remain essential. Close 
collaboration among the patient, surgeon, and anesthesiologist is critical to maximizing recovery while 
minimizing opioid exposure. 

 

 

  



The Effect of Palliative Care Education on Acute Care SLPs 
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Background 
Palliative care has become increasingly important in healthcare due to the growth of the aging 
population (U.S. Census Bureau, 2020). The focus of palliative care is on preserving the quality of life 
for individuals suffering from chronic and life-limiting conditions (World Health Organization [WHO], 
2020). Palliative care aims to improve quality of life and relieve suffering through comprehensive, 
interdisciplinary care addressing physical, psychosocial, and spiritual needs.  Within palliative care, 
speech-language pathologists (SLPs) play an important role in supporting communication and 
swallowing needs for individuals with serious illness. SLPs aim to maintain an individual’s ability to 
communicate verbally or non-verbally with family members (Dias et al., 2024; Pollens, 2020) and 
assist patients with dysphagia in the continuation of eating and drinking, even if only through comfort 
feedings (Yonan et al., 2025). Additionally, SLPs provide education regarding the expected 
progression of disease and its impact on communication, cognition, and swallowing (Pollens, 2020; 
Yonan et al., 2025). Despite the importance of this role, training in palliative care remains limited 
within SLP education. Instruction in palliative care is scarce in undergraduate and graduate curricula 
(Doud et al., 2020; Mahendra & Alonso, 2020; Rivers, 2009), and many practicing SLPs report feeling 
underprepared to address issues related to palliative care and death and dying (Stead et al., 2020; 
Stead et al., 2023). Inadequate training may contribute to clinician anxiety and burnout (Rivers et al., 
2009) and represents a significant barrier to the provision of high-quality palliative speech-language 
pathology services (Pascoe et al., 2018). The purpose of this study was to investigate the effect of 
online palliative care education on speech-language pathologists’ perceived knowledge and comfort 
in providing palliative care services. 

Methods 
A multiple baselines across participants design was implemented with 10 acute care SLPs serving 
adult and geriatric patients. This study replicated procedures of Horvath et al. (2025). Baseline 
phases were staggered across participants with durations of three, four, and five sessions. 
Knowledge and comfort were measured via electronic visual analog scales (eVAS) during each of the 
baseline points, following the completion of seven designated learning modules, and for each of the 
three follow-up sessions. Counseling self-efficacy was assessed pre and post intervention using the 
Counselor Activity Self-Efficacy Scales for SLPs (Victorino & Hinkle, 2019). To evaluate the potential 
impact of the continuing education program on clinical practice, the Commitment to Change method 
was used following intervention and at the final follow-up. Participants generated statements 
describing intended practice changes, which were revisited four-weeks post intervention to report 
outcomes. 

Results 
Overall, finding were consistent those of Horvath et al. (2025). While the magnitude of effects was 
smaller than in the original study, there were meaningful increases in both knowledge and comfort for 
acute care SLPs working with palliative care patients. In addition, this study supports how continuing 



education can positively impact counseling self-efficacy and lead to important practice changes that 
can further implementation of evidence-based approaches in palliative speech-language pathology 
practice. 

Conclusion 
Findings support the claim that online palliative care continuing medical education would improve 
perceived knowledge and comfort in acute care SLPs. Online CME in palliative care may be an 
effective way to address these reported gaps. Additionally, focused attention to counseling self-
efficacy, and structured methods to foster practice change, may also allow for crucial improvements 
in day-to-day practices of acute care SLPs when engaging with palliative care patients and their 
families. Future directions include further replication across all medical SLP settings, and ongoing 
assessment of the educational needs of SLPs to further integrate practice into formal palliative care 
interdisciplinary teams.  
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Background 
The purpose of this investigation was to determine the effect of an in-person International Dysphagia 
Diet Standardization Initiative (IDDSI) training on patient care technicians’ (PCTs) ability to correctly 
identify liquid thickness. 

Methods 
A multiple baseline across participants design was implemented. Intervention sessions were held 
three times weekly over a four-week period, with each session lasting approximately 20 to 30 
minutes. Participants engaged with printed materials and instructional videos on liquid consistency 
assessment before performing the IDDSI flow test in real-time settings.  

Results 
Of the ten PCTs who agreed to participate, all demonstrated stable baseline performance according 
to the 50/50 rule. Notably, five participants met the mastery criterion during baseline and thus did not 
proceed to intervention. The remaining five completed the training protocol, achieving mastery within 
ten sessions. Across all participants, improvements in identifying liquid thickness were observed, 
although the magnitude of treatment effects varied. These gains were sustained at a four-week 
follow-up. 

Conclusion 
The findings deliver mixed results: while half of the participants met the criterion without intervention, 
the remaining PCTs benefited from the in-person intervention, showing measurable improvements in 
their ability to correctly identify liquid thickness. This suggests that in-person IDDSI instruction may 
enhance competency in liquid thickness identification for those requiring additional support.   
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Case Series 
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Background 
Evidence-based literature describing clothing application on  preterm infants in the NICU has not 
been found. The purpose of  this case series was to describe the physiological and behavioral 
reactions of preterm infants when dressing in a bodysuit compared  to swaddling only.  

Methods 
A randomized, repeated measures crossover design used two clothing conditions precisely 24 hours 
apart.  

Results 
An increase in heart rate (HR) above normal limits and a clinically significant increase in Neonatal 
Pain and Agitation Scores (N-PASS) were observed when the infants were dressed in a bodysuit 
compared to swaddled only.  Donning a bodysuit did not affect oxygen saturation levels.  

Conclusion 
The most reasonable intervention to minimize excess stress associated with dressing a preterm infant 
in a bodysuit is to avoid dressing the infant and to swaddle only. Dressing the infant in a bodysuit is 
an unnecessary source of apparent stress for preterm infants in the NICU. 

 

  



Mechanisms of Chronic Pain: Integrating Central Sensitization, Neuroplasticity, and 
Predictive Processing  
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Background 
Chronic pain affects a large portion of the global population and represents a major public health 
burden due to its impact on physical function, mental health, and quality of life. Importantly, many 
individuals experience persistent pain despite minimal or absent ongoing tissue damage, and 
structural abnormalities on imaging frequently fail to correlate with symptom severity. This mismatch 
highlights the need for mechanistic frameworks that explain chronic pain beyond peripheral 
pathology.  

Methods 
A narrative review was conducted using PubMed and Google Scholar with keywords including 
“chronic pain,” “central sensitization,” “neuroplasticity,” “predictive processing,” and “nociplastic pain.” 
Peer-reviewed human and translational studies published within the past decade examining 
mechanistic contributors to chronic pain were included, while non-peer-reviewed sources and studies 
not directly addressing pain mechanisms were excluded. Studies were screened based on relevance 
to the conceptual framework of this review and grouped thematically into cellular (central 
sensitization), neural (neuroplasticity), cognitive (predictive processing), and stress-related 
mechanisms to guide narrative synthesis.  

Results 
This narrative review examines interacting mechanisms that may contribute to chronic pain 
persistence, including central sensitization, neuroplastic reorganization, and predictive processing. 
Central sensitization describes increased nociceptive gain within spinal and supraspinal pathways, 
explaining phenomena such as hyperalgesia and allodynia, but lacks reliable biomarkers and 
standardized diagnostic criteria. Neuroplasticity research demonstrates structural and functional 
reorganization within pain-related brain networks, including altered connectivity and shifts toward 
emotional and memory circuits that reinforce habitual pain processing. Predictive processing models 
propose that pain perception is shaped by expectations, prior learning, and threat appraisal, 
contributing to cognitive amplification of pain. Stress and emotional circuits further interact with these 
mechanisms through limbic activation, fear learning, and autonomic dysregulation. Despite advances, 
significant limitations remain, including unclear transition mechanisms from acute to chronic pain.  

Conclusion 
Chronic pain arises from the interaction of cellular, neural, cognitive, and stress-related processes 
rather than isolated peripheral pathology. The absence of validated biomarkers for nociplastic pain 
and unclear transition pathways remain key gaps. Integrating these processes into a unified 
framework may improve mechanistic understanding and guide future diagnostic and therapeutic 
strategies.  
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