Monitoring Firefighters for Longitudinal Occupational Exposures Using Epigenetic Markers
Alesia Jung, MS1; Jose Rueben Bautista1; Jin Zhou, PhD1; Timothy Jenkins, PhD2; Captain John Gulotta3; Deputy Chief Darin
Wallentine3; Stephanie Griffin, PhD, CIH4; Devi Dearmon-Moore4; Sally Littau4; Jefferey L. Burgess, MD, MS, MPH4
1Department

of Epidemiology and Biostatistics, MEZCOPH, University of Arizona, Tucson, AZ, USA. 2School of Medicine, University of Utah, Salt Lake City, UT,
USA. 3Tucson Fire Department, Tucson, AZ, USA. 4Department of Community, Environment & Policy, MEZCOPH, University of Arizona, Tucson, AZ, USA.
(Contact information: ajung1@email.arizona.edu)

Biomarkers linking firefighting exposures with future
disease are needed
Epigenetic markers change gene expression, but not
DNA, in response to environmental and lifestyle factors
MicroRNAs (miRNAs) are epigenetic markers which can
be associated with cancer as:
• Oncogenes: can transform a
cell into a tumor cell
• Tumor suppressors: can
protect a cell from one step on
the path to cancer
Both ↑ oncogenes & ↓ tumor suppressors can raise
cancer risk

Ø Study Objective
Evaluate associations between surrogate fireground
exposures and differential miRNA expression among
new recruit firefighters over a two-year period

METHODS
Surveys & blood samples collected at baseline and ~ 2 year
follow-up from Tucson Fire Department new recruits

Table 1. New recruits in sample population, N=52
Characteristics at enrollment
Average age (years) ± SD
28.2 ± 6.0
Average BMI (kg/m2) ± SD
26.4 ± 3.7
Non-Hispanic white n (%)
47 (90)
Fire exposure from enrollment to follow-up (20-37 months)
Average length of follow-up (months) ± SD
26.5 ± 4.3
Average time at fire (hours) ± SD
27.0 ± 8.6
Average number of fire runs ± SD
49.2 ± 15.0
Days since most recent fire at follow-up, median (IQR) 26 (15.8, 112.5)
SD= standard deviation; IQR= interquartile range
Fig 1. Effect of total fire hours on 9 previously identified miRNAs
after adjustment for age, ethnicity, BMI and batch effects. MiRNAs
significant after correction for multiple comparisons are in bold
text.
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Fig 2. Expression of miR-331-3p at baseline and
follow-up stratified by time since most recent fire.
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CONCLUSIONS
Epigenetic changes suggesting an increase in cancer
risk can occur in new recruits within 2 years of the start
of their career.

Adjusted mixed effects models were used to evaluate
associations between surrogate fireground exposures
with miRNA expression of:
• 9 miRNAs identified in a previous analysis (Jeong et
al, 2018)

SUMMARY
In new recruits followed for ~ 2 years:
• Chronic fireground exposure (total hours at fire
(Fig 1)) was associated with increased expression
of oncogenes and decreased expression of tumor
suppressors. Similar results found for length of
follow-up and total number of fire incidents.
• Acute fireground exposure (time since most
recent fire) was also associated with change in
expression of some miRNAs. One example is
shown in Fig 2.
• Presented results are preliminary. Data analysis is
ongoing.

Evaluation of the effect of chronic fireground exposures
should consider the most recent exposure.
More refined exposure estimates (eg accounting for type
of fire incident, role at fire, use of protective equipment)
are also needed.
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