Risk Factors for Firefighter Cardiovascular Disease

Thank you to all the Tucson, Northwest and Phoenix Fire Department firefighters who participated in this study.  Without you, we would never be able to carry out research on fire service health and safety issues.  We have summarized the results below and would be happy to answer any questions you have.

Study rationale and aims: Sudden cardiac deaths account for 44% of the line of duty deaths in firefighters, and generally occur in firefighters with underlying cardiovascular disease.  Fire suppression carries the highest risk for cardiovascular deaths.  The study aims were to: 1) determine risk factors for and the extent of early atherosclerotic disease in firefighters by using ultrasound to measure carotid artery intima-media thickness (IMT); 2) determine the acute effects of fire suppression on biomarkers associated with heart attacks; and 3) evaluate the benefits of active cooling during rehabilitation. 

Study design and methods: For aim 1, a total of 597 Phoenix and Tucson area firefighters with at least 5 years of service and without known cardiovascular disease underwent carotid IMT measurement.  For aim 2 the effects of fire suppression and specific exposures to smoke contaminants on acute measures of vascular injury were evaluated in 54 Tucson firefighters.  For aim 3, the effects of use of active cooling using a cooling chair to reduce core temperature and changes in blood coagulation were evaluated in 50 Tucson and Northwest firefighters exposed to high temperatures during a live-fire exercise involving strenuous activities. 

Results: For aim #1, 73 (12.2%) of firefighters had carotid plaque.  Risk factors for carotid plaque included age, low density lipoprotein cholesterol (LDL-C) as low as 100-129 mg/d, hypertension and sP-selectin, a marker of platelet activation (Table 1).  For aim #2, core body temperature increased, with the peak temperature occurring during the 15 minute rehabilitation period after the fire.  There were no significant changes in sE-selectin and sL-selectin, biomarkers of vascular injury, as a result of fire exposure.  For aim #3, forearm cooling resulted in a decrease in post-fire core temperature and heart rate during the post-fire period (Figures 1 and 2).  In addition, the live-fire exercise resulted in an increase in the rapidity and extent of clotting as measured by thromboelastogram, as well as increased neutrophil activation, changes which were not reversed by forearm cooling.

Table 1. Carotid plaque regression modeling (n=579)

Variable                 Crude OR

Adjusted OR*
Age 25-34 yrs

ref


ref 

       35-44
   2.2 (0.3-18.2) 
  1.4 (0.2-12.1)

       45-54
 15.0 (2.0-111)

  9.3 (1.2-70.6)

       ≥55
 31.5 (4.0-250)

21.7 (2.6-180)

HTN

   4.9 (2.9-8.2)

  3.3  (1.8-6.0)

LDL <100 mg/dl
ref


ref 

       100-129
   2.5 (1.2-5.2)

  3.1 (1.0-6.5)

       130-159
   2.2 (0.9-5.0)

  2.5 (1.8-6.2)

       ≥160
   5.5 (2.3-12.9)
  6.5 (2.4-17.0)

sP-selectin (ng/ml)1.02 (1.01-1.04)
1.02 (1.00-1.04)

*Adjusted for age, gender, smoking, HTN, LDL and HDL

Triglycerides, BMI and regular aspirin use significant in crude models only
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Figure 1. Core temperature during the rehabilitation period.
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Figure 2. Heart rate during the rehabilitation period.

Conclusions: LDL-C concentrations exceeding 100 mg/dl and hypertension were the major modifiable risk factors for carotid plaque, although the association with sP-selectin suggests that reduction of platelet activation is also a potential pathway for intervention.  Exposure to heat during exercise did not markedly alter biomarkers of vascular injury but resulted in a change in several coagulation parameters.  Active cooling had beneficial effects on reducing core temperature and heart rate which increased over the duration of the treatment.
Take home messages: Firefighters should strive to reduce their LDL-C to a level below 100 mg/dl.  Improving exercise and diet are the first line treatments.  Currently we are studying the effects of statin drug therapy in Phoenix firefighters with LDL-C in the range of 100-160 mg/dl to see if they will benefit from treatment.  Many doctors currently do not treat LDL-C levels below 160 mg/dl unless there are other significant risk factors.  

Active cooling is beneficial during rehab as it reduces elevated core body temperature and heart rate.  Another study showned that active cooling increases endurance for fighting the next fire, so active cooling may have a benefit throughout the rest of the shift as well.  
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