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More than one million firefighters in US
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1977-2006, CVD has caused ~45%
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Heart Deaths by Occupation

US Firefighter Fatalities

% of On-Duty Deaths
caused by CVD

45% Heart Disease
Firefighters 45%

. Police 22%
25% Motor Vehicle Related

Overall* 15%
2 _ng Construction 11.5%
12% Asphyxiation ’

EMS 11%

*Average % of all Occupational Fatalities,
all industries

18% Burns, Other Trauma, other
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Cohort Studies vs. Presumption Laws Firefighters

Definitive evidence of an High proportion of i’hours of ... bor_edom pL_mctuated by brief periods of
increased CHD risk in CHD deaths and intense, unpredictable, life-threatening action."
Firefighters lacking. recognition of
Cardiovascular “You don’t need physical fitness very often, but
Stressors has led to when you do, the absence of fitness can have dire
consequences for the individual .....and the public
We are sworn to protect.”

(Law Enforcement Wellness Association)

Based on >/=10 cohort
mortality studies
Firefighters’ risk of CHD “Heart Presumption”
Death laws in 37 / 50 states
SMR of ~0.9 and 2 Canadian
Provinces
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On-Duty Events, Work-Related or
Just happen at Work???

Potential Occupational Cardiovascular
Stressors

Heavy Physical Exertion - on an Irregular Basis
> 50 Ibs Personal Protective Equipment
Near Maximal-Maximal HR (at least 10 METS)

Heat Stress & Fluid losses
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Table 1. Deaths from Coronary Heart Disease among Firefighters, Classified
According to Duty at the Time of Death.*

Deaths
Duty (N=449)

no. (%)
Fire suppression 144 (321
60 (13.4
Alarm return 78 (17.4
56 (12.5

Alarm response

)
)
)
)

Physical training
Emergency medical services and other nonfire emergencies 42 (9.4)
Fire-station and other nonemeargency duties 69 (15.4)
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Potential Occupational
Cardiovascular Stressors

Smoke Exposure
CO, particulates, CN, other

Noise
Danger & Stress

Shift work

U.S. Fire Administration: narrative summaries all
US firefighting deaths 1994-2004 (n= 1144)

Excluded deaths associated September 11, 2001
Classified as cardiovascular or noncardiovascular

Excluded deaths more than 24 hours after the on-
duty incident

Excluded cardiovascular deaths other than CHD
449 deaths due to CHD (39%).
Selected deaths classified according to the

specific duty performed during onset of symptoms/
immediately preceding sudden death.

Table 2. Fire Service Activity and the Estimated Proportion of Time Spent in Specific Firefighting Dutles.*

Variable

Fire service activir

Municipal Fire ~ Large Metropolitan Fire
Department Departments Mational Data

Population served ino.) 101,355 TH0,035:238 016 280,000,000

Unifarmed fi

irefighters (no) 74 1063745 105283514 446

Population served per firefighter fno.) 655:218 25043

Emergency i

ncidents (o ffrefighterjyr] 0224 1842

Fire ncidents (no.ffrefighter/yr) 1 7.0:6.3 17:01
Cuties (% of annual ime)

Fire suppression

Alarm respor
Alarm return

nse

Physical raining

Emergency m

nedical senvices and other nonfie emergencies

Fire-station and other nonemer gency dufes
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Type of Duty Kales et al 2003 Holder et al 2006 Kales et al 2007

" . . 1 . . (relative risk of (relative risk of heart (relative risk of
Table 4. Risk of Death from Coronary Heart Disease among Firefighters Engaged in Emergency Duties and Physical CHD death) e R CHD death)

Training as Compared with Firefighters Engaged in Nonemergency Duties* retirement)

Large Metropolitan Fire
Duty Municipal Fire Department Departments National Data
0dds Ratio Odds Ratio Cdds Ratio

ES%CH PValue @5%Cl PValue ES%C) PValue
Firz supprassion 53 {40-72) <0001 121(0.0-164) <0001 136 (101-183)  =0.001 (F;hs\{sg:;; training — OR* 7.6 (1.8-31.3)
AMam response T4 (5.1-11) <0001 ZB(L340) <0001 14.1098-203) =0.001 Ala;;n response — OR™ (95% 5.6 (1.1-28.8)
Aam reum S341-R]) <000l ZI(Le-31) <000l I05{FS-147) <0001 €
Alarm return —OR (95% CI) 3.4(0.8-14.7)

Fire suppression — OR** (95% 64.1 (7.4-556)
clg)

Emergency medical services and 13 (0.8-2.0) 018 05(0.3-08) <0001 26(18-38) <0001
cther nonfire emergencies EMS and other non-fire
Physical training SI(675) <000l 20(20-42) <0001 664695  <0.001

emergencies — OR** (95% CI¢)

Nonemergendy duties (fire sta- 1.0 10 10 Firehouse and other non-
tion and other) emergency activities — OR*
(95% CE)
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Duty-related Risks: Interpretation On-Duty CHD Death: Work-related?
Conclusions

Fire Suppression: Heavy Physical Exertion, Both circadian and job activity data support

> 50 Ibs PPE, Near Maximal, Heat Stress & Fluid losses, that on-duty CHD death is often job-
Smoke Exposure, Danger & Stress precipitated.

Training: Risk concentrated in live-fire/simulation drills o R
(exposures as above) & Events within a day of firefighting or onset

Physical testing in persons without adequate medical during strenuous duty* resulting in
clearance. cardiovascular arousal support work-

Alarm Response: “Fight or Flight” physiology with full relatedness.

cardiovascular arousal, Noise * Does not include

Non-emergency duty, Most EMS work, Off-duty
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A. Fire Fighter Fatality Investigation B. Massachusetts Heart Disease Disability

| . and Prevention Program of NIOSH Pensions received between
Predictors of On-DutWr On-Duty Fatalities reported between 1997 and 2004.
: January 1996 and July 2006. 362 Pension Awardees
in U.S. Male Firefi =t 4

JR Geibe, J Holder, L

7
Non-cardiovascular
deaths

110 Cardiovascular

14Non-CHD 4
Deaths

1 Cocaine
Related Death
event
-
8 deaths > 24 hours
from event
-~
2 Fatalities

87 Acute On-Duty CHD 113 Non-Fatal, On-Duty
Kales et al Fatalities CHD Events




Variable Non Fatal Fatal Odds Ratio for
Variable Non Fatal Fatal P-Value Events Events Fatal Event
(n=113) (n=87) n=113 n=87 (95% CI*)

Age > 45 years old 107 (95%) 68 (78%) 0.20 (0.08-0.53)

Mean Age +/- SD* (years) 54.4+/-66  504+-76  <0.001 Current Smoking 27 (24%)  35(40%) 2.14 (1.17-3.94)

Age Range (years) 33.66 29-69 N/A Hypertension 55 (49%) 68 (78%) 3.77 (2.01-7.07)

Diabetes Mellitus 24 (21%) 12 (14%) 0.59 (0.28-1.27)

Career Firefighters 113 (100%) 54 (63%) <0.001
Total Cholesterol >/= 200 66 (58%) 54 (62%) 1.16 (0.66-2.06)

Mean Body Mass Index +/- 30.3+/-5.7 31.3+/-6.2 0.447 mq/dl = =
SD (Kg/m?) (n=86) (n=31) Prior Diagnosis of Coronary 20 (18%) 27 (31%) 2.09 (1.08-4.06)
Heart Disease

Strenuous Duty at Time of 56/90 (62%) 66 (57)
Event Body Mass Index >/=30 35/86 19/31  2.31(1.00-5.35)
(41%) (61%)
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Multivariable-adjusted odds ratios for the association of risk factors and on-duty
- —— CHD" death
Variable Multivariate
Odds Ratiot for
Fatal Event OR* (95% CI¥) *
(95% CI*)

Model 1 Model 2
Current Smoking 3.68 (1.61, 8.45)

Age < 60F Age <60 and no prior CHD
Hypertension 4.15 (1.83, 9.44) diagnosis™

ge =45 years old LS5 (2.6-15.9 .2 (2.4 - 16

Total Cholesterol >/= 200 1.16 (0.53, 2.54) Age =43 years old 6526-155) 62(24-160)
mg/di Current Smoking 70(28-174) 8.7(3.3-225)
Prior Diagnosis of 4.09 (1.58, 10.58)
Coronary Heart Disease Hypertension 4.7 (2.0-11.1)

Diabetes Mellitus 2.0(0.5-8.6) 24 (0.5-13.1)

Prior Diagnosis of CHD or other 15.6 (3.5 - 68.6)
evidence of artenal-ocelusive

disease
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THEORETICAL MODEL OF CVD

W 2-30ve Od0-49ve [J50-59vr [Ja=&0¥r

CHD Death Risk by Age and Duty

Hypertension
Dyslipidemia
Family
History

Fire Alarm Alarm Physical Emergency  Fire
Suppression Response  Returm Training  Medical  Station
Services Duty

Annual Mo. of Deaths per 1 Million

Pro-Inflammatory — (bad); Anti-Inflammatory + (good)
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USA Today Wed, August 29, 2007

“Firefighters plagued by heart attacks get fitness challenge”

PREVENTION

“| would rather fire
you for your health
than to go tell your
wife or your mother
that you're laying out
here with a heart
attack, dead"

1) Fitness Promotion:

Physical Standards not maintained; high
prevalence of obesity (>33%);

~75% Nationally- NO fitness programs

Chief Jolley

--Mandatory exercise programs

S
Each quarter, Pelham-Batesville (SC) firefighters
take a test that includes running, push-ups, sit-ups
and a flexibility test.

--Nutrition programs
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PREVENTION

3) Risk Factor Reduction:
Low rates of HTN and lipid treatment Normal UIESHTES Annual

Population-Based

Data supports Smoking BAN

4) Exercise Testing:
Should be mandated >45 and sooner if excess

. 3 i Time-limited
risk factors, study needed to determine best Stage2 Resticied . Clearance after
Hypertension Rx & Evaluation Adequate BP
protocols i
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PREVENTION .| Major Study Team Members 1996-2007

! L Elpidoforos Soteriades, MD, MSc, ScD
5) RTW Protocols: { ’ ‘ JoF;lathan Holder, DO, MPH
Need Occupational Medicine Clearance after ; 8 Costas Christophi, PhD
llness or Injury "8y "8 Ibe Mbanu MD, MPH
‘ | " Jesse Geibe, MD, MPH
Gerry Polyhronopoulos, MD

6) Pre-Existing CHD: ¥ @ onadich vo
Once CHD is diagnosed, most affected g %, Stavros Christoudias

Firefighters should be removed from " Antonios Tsismenakis

Emergency Operations David Christiani, MD, MPH, MS Professor &
Director Occupational Health Program,
HSPH
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