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Introduction
• Climate change has led to an increase in wildfire 

events in the United States.1

• The size of airborne particles determines where they 

deposit in the lung.

• This deposition also varies based on factors like age, 

sex, gender, lung volume, etc.2

• Air quality guidance is typically uniform, based on 

ambient air quality measurements.

• This study explores how deposition of wildfire 

emissions varies based on demographic differences.

Results
• Results were analyzed based on deposition fraction, assessing whether the same particle size 

distribution would deposit differently for different demographic models.

• The adult male model exhibited the highest total deposition fraction, while children 

demonstrated higher TB regional deposition and the adult female model recorded higher 

pulmonary regional deposition (Fig. 2).

• Deposition fractions were normalized for lung surface area, revealing elevated deposition peaks 

over 30% higher for the child model compared to the male (Fig. 3).

ET = Extrathoracic region, TB = Tracheobronchial region, PU = Pulmonary region

Figure 2. Regional deposition fraction by model

Figure 3. Mass Deposited/Lung Unit Area vs. Generation Number by model.

Generation number refers to the branching level, where 0 is the trachea and around 23 and deeper represents the alveolar sacs.

Conclusion
• Surface area normalization revealed higher 

pollutant deposition peaks for the female and 

child models, especially elevated at higher 

generation numbers.

• These findings indicate ambient air exposure 

data may not be sufficient to convey varying 

risks for different people exposed to wildfires.

• However, this data is limited to modeling a 

single child, man, and woman under simulated 

combustion experiments. More research could 

test deposition with additional variables like 

other age groups, distance and time of 

exposure, and posture or exposure activity.
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Methods

 
Figure 1. Average Particle Size Distribution

Burn
Combustion of biomass fuel in a custom-

designed combustion chamber.

Model
Lung deposition was modeled for a 10-year-old 

child, adult man, and adult woman using MPPD.3

Measurement
Particle size distributions of emissions were 

recorded with a particle counter.

Occupational Health Relevance
• PPE and emergency advisories for firefighters 

and first responders should reflect 

demographic differences to appropriately 

convey risks.



Experimental Design
Prospective cohort study design

Limitations
Participant recruitment focused on a 
specific population, which may limit 
generalizability.
Cognitive control varies across 
individuals,  and environments making 
standardization challenging.
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Study Population
Aviation workers: maintainers, wing 
walkers, cargo loaders, ground 
personnel

Objectives
1. Quantify the frequency and type of 

errors committed by aviation workers 
over a six-month period and analyze 
their association with self-reported 
OHS motivation. 

2. Examine the pathway between 
internal OHS motivation, cognitive 
control, and error incidence.  

Expected Results
Quantify the phenomenon of internally 
motivated individuals committing fewer 
errors.
Elucidate the pathway through which 
motivation and errors  are connected.
Determine if workers with higher internal 
motivation commit fewer workplace 
errors, particularly those resulting in injury 
and illness. 
Determine the role of cognitive control in 
aviation worker performance 

Future Directions
Evaluate the role of cognitive control in 
the context of each worker category 
environmental context.
Examine the mechanisms through 
which OHS motivation translates into 
sustained safe behaviors in the 
workplace.

Participants Complete:
4 tasks while vagally-mediated heart rate variability (vmHRV) is 
measured

vmHRV and results of Stroop test, Go/No-go task, and WCST used as 
a composite measure of cognitive control
For the following six months, participants will self-report workplace 
errors, injuries, and illnesses on a weekly basis 

Figure 1: The Stroop 
Test

Figure 3: SDSM Scale Intrinsic Motivation Line Items

Background
Human factors and errors account for 
approximately 75% of aviation 
accidents.1
Understanding the motivational 
factors that drive safe work behavior, 
known as occupational health and 
safety (OHS) motivation, is essential 
to improving safety outcomes.
Workers engaged in internal (i.e., 
identified and intrinsic) OHS 
motivation demonstrate improved 
performance when compared to 
those functioning under external OHS 
motivation.2
The mechanism through with OHS 
motivation impacts workplace 
performance is unclear. 
Time is a critical component in 
aviation. The Military Services cite a 
relentless operations tempo 
(OPSTEMO)3 and civil aviation 
focuses on aircraft uptime. 
Cognitive control describes an 
individual’s ability to regulate their 
responses rather than act quickly 
based on instinct or impulse.4

Figure 2: Proposed pathway linking occupational health and 
safety (OHS) motivation, cognitive control, and error incidence

Figure 4: The Stroop test

Figure 5: Go/No-go task Figure 6: Wisconsin Card Sorting Test (WCST)

Figure 7: Secondary pathway to be investigated with vagally-mediated heart rate variability 
as an additional, serial mediator
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Introduction

• Automotive service industry 
employed about 805,000 mechanics 
and technicians, projected to grow 

4% from 2024-20341

• Repair work exposures2:
• Repetitive movements
• Awkward and static postures
• Forceful exertions 
• Vibration
• Heavy lifting

• Limited research into continuously 
quantified postural stressors during 
automobile repair work

Expected Outcome

• Quantitative data on postural load

• Identification of high-risk postures in different body 
regions and corresponding work tasks

• Relationship between self-reported discomfort and 
quantified postural load in different body regions

• Provide baseline information on ergonomic postural 
stress among automobile mechanics and technicians

Potential Challenges

• Technical Issues: sensor fall, signal 
loss

• Recruitment challenges

• Participants’ activities sometimes 
interfere with the placement of 
sensors 
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Methods

• Cross-sectional observational study 
during a single work shift

• 30 full-time automobile mechanics 
and technicians in Cincinnati, Ohio:

• Complete informed consent process

• Complete demographics survey and 
anthropometry 

• Complete pre-shift discomfort survey 

• Xsens system will record whole-body 
posture: 17 Sensors

• Complete post-shift discomfort 
survey

Picture

    (a) Participant Wearing Sensors          (b) Mechanic Working

Data Analysis

• Descriptive statistics: means, standard deviations, 
ranges, and frequency/percentages of specified 
postural angles

• Histograms will characterize posture patterns

• Linear and logistic regression will evaluate the 
relationship between posture and discomfort

Objectives

• Quantify the postures of 
automobile mechanics and 
technicians using wearable 
sensors

• Examine the relationship between 
quantified postures and self-
reported body discomfort.
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Introduction
Occupational voice use is a significant concern for individuals who rely on their 
voices for their work. Teachers represent the largest occupational voice-user group 
studied and have a high prevalence of voice disorders. University professors, however, 
remain comparatively understudied despite substantial vocal demands associated with 
prolonged teaching in an academic setting with minimal time for vocal rest.

Kyriaki et al. (2018) surveyed 196 university professors using the Voice Disorder Index 
and found that 35% reported experiencing slight to profound voice disorders. Vocal 
symptoms may result from vocal misuse or overuse, defined as excessive or 
inappropriate use of the vocal mechanism. Persistent vocal symptoms may contribute 
to voice disorders and negatively affect teaching effectiveness.
Voice problems also have occupational and economic implications. Approximately one-
third of individuals with voice disorders may experience work-related absence, 
contributing to substantial economic costs in the United States (Verdolini & Ramig, 
2001).

Purpose: This project examined changes in self-reported vocal symptoms before and 
after a teaching semester following a vocal health intervention.

NORA Relevance: This study supports NORA’s Healthy Work Design and Well-Being 
priorities by examining occupational vocal health among university professors. 
Identifying changes in self-reported vocal symptoms may help identify occupational 
risk factors and inform prevention strategies that promote sustainable vocal health for 
professional voice users.

Research Question: What changes occur in self-reported vocal symptoms before and 
after an academic teaching semester among university professors following a vocal 
health intervention?

Results

    

Conclusion
This study highlighted that self-reported vocal symptoms increased across a 
teaching semester. Specifically, results for vocal fatigue, hoarseness, and dry 
throat were statistically significant using a two-tailed test. These findings 
suggest that university professors use their voices in vocally demanding ways 
throughout the day during lectures. Vocal fatigue, hoarseness, and dry throat 
may occur during lectures due to limited knowledge of vocal health strategies, 
inflamed vocal folds due to voice misuse, and poor hydration. The results also 
suggest that vocal health education alone does not aid in prevention. Because 
post-scores were higher across all measures, university professors may be at 
risk of developing a voice disorder. Higher post-scores indicate a need to 
develop a vocal health workshop to provide rapid application of preventive 
measures to reduce the increase in vocal symptoms throughout the teaching 
semester. While the findings contribute to the understanding of vocal health 
among university professors, several limitations are considered: 1) the study 
relied on self-reported symptoms, which may have influenced perceptions and 
introduced bias, and 2) the small sample size may not be representative of 
university professors. Despite the limitations, the increase in vocal symptoms 
suggests that vocal demands associated with teaching warrants further 
investigation. 
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Methods
Design: Pre-test/post-test survey of professors before and after a teaching semester.

Participants: 43 university professors (34 female, 9 male) from Jackson State 
University and Western Kentucky University.

Intervention: Participants viewed the recorded educational intervention, Caring for 
Your Voice: Maintaining Vocal Health for Teaching. This intervention was designed 
specifically for teachers and included strategies for vocal hygiene, reducing vocal 
strain, and supporting vocal health.

Measures:
▪ Pre-survey: 18-item questionnaire:

▪ Vocal Symptoms (9), Demographics (4), Awareness (2), Severity Level (1), 
Explain how symptom(s) affected teaching (1), Email  (1)

▪ Post-survey: 10-item questionnaire:
▪ Vocal Symptoms (9) and Email address (1)

Procedures:
▪ Participants completed the pre-survey.
▪ Viewed the 1-hour educational intervention.
▪  Completed the post-survey two weeks after the semester.     

Data Analysis: Paired-samples t-tests were used to examine pre-to-post test 
changes (p < .05).

                                 

 Figure 1. Laryngitis. Columbia University Irving Medical Center (2026)

Healthy vocal folds are smooth and symmetrical, allowing effective vibration. 
Vocal misuse or overuse can cause inflammation and swelling, which may contribute 

to vocal fatigue, discomfort, and changes in voice quality.

Negative values indicate an increase in vocal symptom scores post-teaching semester. p ≤ .05 indicates statistical significance.

Future Research/Funding
From Identifying Vocal Symptoms to Promoting Vocal Sustainability

▪ Develop and implement a faculty vocal health workshop.
▪ Translate current findings into practical strategies for occupational voice use.
▪ Provide practical strategies for managing occupational vocal demands, including 

vocal load, early warning signs, vocal economy, hydration, and warm-up/recovery 
strategies.

▪ Incorporate demonstration, guided practice, self-reflection, and individualized 
action planning.

▪ Examine changes in vocal health knowledge, confidence, perceived relevance, and 
intention to implement vocal health practices following the workshop.

▪ Conduct a 4-month follow-up to explore implementation, adherence, and 
sustained vocal health practices.

Expected Outcomes: The intervention is expected to increase faculty knowledge, 
confidence, and perceived relevance of occupational vocal health. The workshop 
should strengthen the ability to implement vocal health strategies and promote 

sustained adoption of vocal health practices, with the long-term goal of developing 
sustainable vocal health programming for university faculty.

• Self-reported symptoms increased after a teaching semester, indicating worsening symptoms.
• Statistically significant worsening of symptoms was observed in (1) Vocal Fatigue, (2) Hoarseness, and (3) Dry Throat
• Matched response rate: 70%

Grant-Funded Vocal Health Workshop
“Your Voice is Currency: Building Vocal Intelligence, Strategy, and Sustainability for Faculty Voice Use”

-Dr. S. Gibson, CCC-SLP

Current Study
Grant-Funded 

Workshop

4-Month 

Follow-Up

Sustainable 
Occupational Vocal 

Health Practices

Research to Practice

https://www.columbiadoctors.org/health-
https://www.columbiadoctors.org/health-


Introduction

Firefighters are vital to ensuring public safety.1

Unfortunately, firefighters suffer high rates of fatal and 
nonfatal injuries while working.1 

Fatal injuries are often linked to overexertion and strain on 
the job.1,2

In addition, non-fatal injuries are usually to the 
musculoskeletal system and the result of sprains and strains 
due to slips, trips, and falls.3,4

To prepare for a career in the fire service, there are 
extensive training requirements to ensure firefighter recruits 
are physically ready for the occupational demands.5,6

Although most fire academies have mandated physical 
training components, there is very little-known information 
on the physiological adaptations that may be occurring in 
firefighter recruits throughout the academy.5,6

Expected Results

Methods

Academy Adaptations: Evaluating Health in Firefighter Recruits

Kealey Wohlgemuth, Matthew. Chatlaong, Tanna Landers, Sarah Madix, Maura Holman, Isabel Seibert, Audrey Woods, Michael Graves, 
Benjamin Parker, Emma Kalinowski, Nijel Davis, Jarred Glass, Cayden Heller
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~20 Students 
enrolled in the 

training program

Firefighter Training 
Program ClassesPrimary Purpose: The primary 

purpose of this study is to examine 
the effectiveness of the academy on 

cardiometabolic metrics (body 
composition, aerobic capacity, diet). 

Conclusions and Future Directions

The current findings will allow for insight into the health and fitness adaptations that may 
or may not be occurring during fire training programs.

 

Administration in firefighter preparation programs want to revise exercise testing and 
prescription as well as periodization within training protocols.

Yes

Beginning and end 
of the semester 
testing sessions

1. B. Le, A, McNulty, LA, Dyal, M-A, DeJoy, DM, Smith, TD. Firefighter overexertion: a continuing 
problem found in an analysis of non-fatal injury among career firefighters. Int J Environ Res Public 
Health 17: 7906, 2020. 

2. Wohlgemuth, K, Sekiguchi, Y, Mota, J. Overexertion and heat stress in the fire service: a new 
conceptual framework. Am J Ind Med 66: 705–709, 2023. 

3. Frost, D, Beach, T, Crosby, I, McGill, S. Firefighter injuries are not just a fireground problem. Work 
52: 835–842, 2015. 

4. Punakallio, A, Hirvonen, M, Grönqvist, R. Slip and fall risk among firefighters in relation to balance, 
muscular capacities and age. Saf Sci 43: 455–468, 2005 

5. Mang, ZA, Beam, JR, Vigil, ED, Martinez, AH. A description of exercise programs implemented 
during a firefighter training academy. J Occup Environ Med 66: 234–241, 2024. 

6. Wohlgemuth, KJ, Gerstner, GR, Giuliani-Dewig, HK, et al. The time course of health, fitness, and 
occupational performance changes in recruits across a fire academy. Med Sci Sports Exerc 55: 
1087, 2023. 

Secondary Purpose: A secondary aim 
of the study is to investigate 

adaptations to neuromuscular 
function (muscle size and quality, 

strength, balance) during the 
firefighter academy.

Methods Continued

Rapid Eating 
Assessment for 

Participants (REAPs)

Take-out

Meats

Fruits

Whole 
Grains

DairyVegetables

Fried 
Foods

Sweets 

Hydration 

The rectus 
femoris and 

vastus 
lateralis will 

be 
measured at 
50% of the 
length each 
respective 

muscle. 
Muscle size 
and quality 

will be 
assessed.

Functional 
balance will be 

measured in 
the anterior, 

posteromedial, 
and 

posterolateral 
directions.

Aerobic capacity 
(VO2max) will be 
estimated during 

a submaximal 
walking treadmill 

test.

Maximal 
handgrip 

strength will be 
assessed with 

a handgrip 
dynamometer.

Body composition assessments of 
fat mass, lean mass, body fat 

percentage, and body mass index.

Primary Hypothesis: It is hypothesized 
that students enrolled in the firefighter 

training program will improve body 
composition and aerobic capacity; 

however, will have poorer overall diets.

Secondary Hypothesis: It is also 
hypothesized that during the firefighter 
training program, students will improve 

muscle size, but not quality, improve 
strength, and have no significant changes 

to balance performance across the 
program.

Purpose
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