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M e t a b o l i c  &  A p p l i e d  P h y s i o l o g y  L a b

• Studying the metabolic and biochemical 

impact of stressors

• Biomarkers: blood & saliva

• In relation to cardiovascular disease (CVD) risk



H i g h  S t r e s s  T a c t i c a l  O c c u p a t i o n s

Gonzalez et al., 2022. International society of sports nutrition position stand: tactical athlete nutrition





N u m b e r  &  T y p e s  o f  C a l l s  p e r  Y e a r

Year Total Fires Medical Aid False 
Alarms

Mutual 
Aid

Hazardous 
Materials

Other 
hazardous 
conditions

other

2015 33,635,500 1,345,500 21,500,000 2,566,500 1,492,500 442,000 643,000 5,646,000

2016 35,320,000 1,342,000 22,750,500 2,622,000 1,515,000 425,000 684,500 5,981,000

Nfpa.org



Oxidative Stress & 
Increased CVD 

Prevalence

Psychological 
Stress

Shift Work
Heat/ Chemical 

Exposure

Physical Stress



C h r o n i c ,  E x c e s s i v e  E x p o s u r e …

Huang et al., 2013. Cardiovascular reactivity, stress, and physical activity



What is Oxidative Stress?

Free radicals?

Cancer causing?

Pre-mature aging?





Ghezzi et al., 2016. The oxidative stress theory of diseases: levels of evidence and epistemological aspects



N u t r i t i o n a l  I n t e r v e n t i o n s

• Dietary carbohydrate restriction

• Intermittent fasting

• Dietary supplement use (antioxidant therapy)
• Curcumin

• Astaxanthin 

• Exogenous ketone supplements



I n  F i r e f i g h t e r s :  P e r f o r m a n c e ,  m a r k e r s  o f  
o x i d a t i v e  s t r e s s ,  i n f l a m m a t i o n  &  C V D  r i s k

Time Restricted Eating Carbohydrate Restriction



E x e r c i s e  T r a i n i n g

• Increased endogenous antioxidant 
protection

• Decreased susceptibility to 
oxidative stress

• Reduced markers of CVD risk



E V E N  O N E  W O R KO U T
Can attenuate metabolic stress from high calorie meal



I s  R e g u l a r  E x e r c i s e  T r a i n i n g  i n  
F i r e f i g h t e r s  C a r d i o p r o t e c t i v e ?

Most Recent Study Examined Fitness 
Metrics:

• Cardiorespiratory fitness

• Body composition 

• Muscular endurance & strength

In relation to blood markers of oxidative stress, 
inflammation, & CVD Risk





D a t a  I n  P r e s s

N = 98 Professional Firefighters

• Ordinary least squares regression models

Major predictors, biomarkers of CVD Risk:
• High waist circumference

• Low cardiorespiratory fitness

• High blood triglyceride concentrations

Underscores the importance of maintaining high cardiorespiratory fitness in 
firefighters



W h a t  A b o u t  S t r e s s  
M a r k e r s ?

Huang et al., 2013. Cardiovascular reactivity, stress, and physical activity



A n  
I m p o r t a n t  

I t e m  t o  
R e m e m b e r

Buchheit, M. 2020. Whom do we publish for? Ourselves or others?
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