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Making the Case:
Why Modifiable Risk Factors Matter

Document Review

• Medical records
• Depositions – department
liabilities (e.g. physicals,
mitigation, culture)
• SOGs/SOPs
• Exposure records

Obesity
– Fitness
– Nutrition

Alcohol Use
Tobacco Use
Sleep
Exposures

Cancers found to be elevated among firefighters in one
or more studies (Daniels, LeMasters, Tsai, Ma)

Obesity & Cancer
Cancer Type

Elevation in Firefighters

Elevation, Overweight/Obesity

Kidney

27% higher
(Daniels et al., 2013)

28% higher/77% higher
(Wang & Xu, 2014)

Esophageal

62% higher
(Daniels et al., 2013)

54% higher/139%– 376% higher
(Hoyo et al., 2012)

Liver

30% higher mortality
(Daniels et al., 2013)

48% higher/83% higher
(Chen et al., 2012)

*Flegal et al. JAMA 2010;303:235-241
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Firefighter Data from Poston et al., 2011: FIRE Study. Range in the published literature, BMI > 25: 73-88%

BMI (kg/m2)
• Overweight = BMI>25 and <30
• Class I = BMI>30 and <35
• Class II = BMI>35 and <40
• Class III = BMI>40
Body Fat Percentage
• Men, BF%>25
• Women, BF%>30
Waist Circumference
• Men WC>40 inches
• Women WC>35 inches

Obesity and Body Composition of Firefighters

12.0 METS*

*Donovan R, Nelson T, Peel J, Lipsey T, Voyles W, Israel RG. Cardiorespiratory fitness
and the metabolic syndrome in firefighters. Occup Med (Lond). 2009;59:487-492.

Is BMI a Perfect Indicator of Body Composition?

Ronnie Coleman, Mr. Olympia x 8
Height= 5’11’’, Weight= 295
BMI=41.1

Approximate BMI > 40.0

Rate (%)

Is BMI Inaccurate in Career Firefighters?
32.933.4
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False Positive = “High BMI, Low
Body Fat” – BMI says they are
obese, but body fat or WC says
they are not

FIRE False Positives
F2F False Positives
FIRE False Negatives
F2F False Negatives

Data from Poston et al., 2011: FIRE Study and Jitnarin et al., 2014: F2F

False Negative = “Skinny Fat” –
BMI says they are normal, but
body fat or WC says they are
obese

Reasons
Nutrition Environment in the fire house

Irregular eating, portion size, traditions,
availability

Metabolic impact of shift work
Lack of support for physical activity
Time constraints for healthy behaviors
Behavioral health concerns

Eating = coping?

• Irregular eating patterns
• Traditions
• Food availability

Meals as Bonding
“…just eating with them on those days I put on some weight and it’s
very difficult to do that because part of the fire service family is
built around that kitchen table. That’s where it takes place.

That’s where real problems are solved.”
“Yeah, at some stations, just everybody just brings their own food
in…You know, they have problems in their groups and they don’t
seem to cook up as much…just like guys that don’t get along

together.”

Top 6 Sources of Calories
#1

#3

#5

#2

#4

#6

https://www.firerescue1.com/fire-chief/articles/204588018-Study-shows-where-firefighters-get-calories-its-not-pretty/

Alcohol & Cancer
Cancer Type

Colon

Esophageal

Elevation in Firefighters

3.5+ drinks/day

14% higher
(Jalilian et al., 2019)

25% higher
(McNabb et al., 2019)

59-62% higher
(Tsai et al., 2015; Daniels et al. 2013)

213% higher hazard ratio
(Choi et al., 2017)

1 drink =

U.S. Center for Disease Control & Prevention

U.S. Center for Disease Control & Prevention

Binge Drinking
• 56% career
• 45% volunteers
About 10% of firefighters reported
driving while intoxicated in the
past month

Survey (All participants)

Dietary Recall (Off duty days)

Heavy Drinking: 44.7%

Beer Drinks: 3.9

Binge Drinking: 50.2%

Wine Drinks: 2.0

Average daily intake: 3.5 drinks

Liquor Drinks: 6.8
Calories from alcohol:
Average = 551.4 kcals
Range = 12.5 to 3,404

Shift Schedule: “One thing that's different with us, though, I mean we work ten days a
month, so we got a lot of days that we don't work the next morning. That's one reason
why - maybe that's my excuse, I don't know.” Firefighter, Career
Camaraderie: “I use it as an excuse to unwind on the four days, you know what I mean?
You get together in a big group, go out, have a drink, tell war stories, laugh about stuff
we did. Just act - act like exactly we did at the station, except do it with beer - with a
drink.” Firefighter, Career
Stress Management: “The stress of the job…when you get off…you want something
that will help you unwind.” Firefighter, Career

Tradition: “They (firefighters) all seem to be social and if you look back throughout the
history of the fire service when my great grandfather was on up through the ranks
what's union hall if there wasn't an open bar or a party somewhere.” Chief, Career

Alcohol Use Reasons

“Tobacco is the leading cause
of cancer and death from cancer.”
~ National Cancer Institute

30%
20%
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0%
Career
SLT Users Were:

Volunteer

• Younger
• Had fewer years in the Fire & Emergency Services
• A small percent (15.7%) used because of departmental
restrictions on smoking

Unadjusted Rates of Current Smoking
13.6% for Career Firefighters
17.4% for Volunteer Firefighters

“Your worst
day is our
everyday”
~Into the Fire (2005)

Behavioral Health
Cancer

Cardiovascular Disease

Chronic Repeated
Exposure to Trauma

Depression

Acute Exposures
(e.g. LODD,
terrorist attack)

Anxiety

Environmental
Exposures

Suicidal Ideation

PTSD

Substance
Use/Abuse

Home/Life Stressors
Resilience & Post
Traumatic Growth
Shift Work/Sleep/Circadian Rhythm Disruption

Hero vs. Heroic

“…just the stress that follows stress. You know, just any call
that day that's hard to shake and you collect that over a
career. You know, it doesn't go away.” ~ Career, Chief
“We had an accident on one of our main highways where
we were working to try to get this car open, and the lady
died before we could open it. It goes home with you. I
mean, you don't stop thinking about it ever. I mean,
there's not a day that goes by in my life where I don't close
my eyes and think about every person we've lost.”
Volunteer, Firefighter

Desensitization

“Well, I mean, after you see enough people die and enough carnage, you go, "Oh well." And then, you
don't really reflect on it much. You know? You don't really say, "Oh, that's terrible." Like my wife will
say, "Oh, that's horrible." You know? And I'm like, going… How do respond to that? You know? Well, I
mean, you start getting…cold.” ~Career, Firefighter
“You just get numb to it. You go to these stuff and you don't - don't let it bother you.” ~Career,
Firefighter

Flashbacks
“I know that for myself, my calls, like at the very beginning of when I
started this or when I started EMS, like I'll get flashbacks or something.
One little thing, like I'll see a little kid or something and I'll remember that
from a call that I had when I was, um, you know, 18 or 19 years old.
~Career, Firefighter
“I can say that, I think one part for me, because I'm a medic, and a lot of
times I go on a call …from store to store. I've visualized a person that was
laying there dead. That's a problem for me a lot of times. I remember
how this man was laid out and he was out. And - and, so every time I go
to the bank, I visualize him dead. Or, I go to a store when I drive past the
store, I'm like, "Oh, that's where that person got shot in the leg." Or,
"That's where that baby got hit," or "That's where…" I tend to associate
people with buildings.” ~Career, Firefighter

Cynicism

“I think dealing with, like, dealing with, like, rough and tough city people, it just makes you way more cynical in your
personal life. You're - I'm far more aggressive with people than I was five years ago. I - I was happy go lucky. I don't
care what they're doing. Now, it's like somebody can really just set me off.” ~Career, Firefighter

Family & Social Impact
“I think you get desensitized to a lot more than that because you know, being
here, you actually see stuff that's actually an emergency. And then, you know, I
go home, and the girlfriend completely freaks out because, "Holy crap! We
forgot milk at the store!" And if - we get in fights all the time because she
freaks out about stuff and I'm just like, "Are you - are you serious?" So, I think
that - that affects your life just - I know like XXXX was said, it's, you kind of get
desensitized.” ~Career, Firefighter
“So, when something happens outside this job, your reaction is a stark contrast
to what your spouse or family would think a normal person's reaction would
be, therein lies some conflict sometimes. You know, like, you don't think this is
a big deal because to you, it's not. It's not an emergency to you, but, you know,
everyone's perception of what an emergency is different for them. So, I've
gotten into some issues just in - over my reaction or lack thereof of a reaction
to something when it should have been much bigger. I should be really upset,
and I'm not.” ~Career, Firefighter

Other Considerations
Serving in one’s own community
Current life experiences
Current/past military service

Coping
“I've had a number of my friends ask me how I can do this and do it for so
many years. And the way I describe it is, I can go to the scene, and I - I
draw a curtain across the event, and like, put the event behind that
curtain. But like, it was just mentioned, once in a while that event comes
out from behind the curtain. And there's a couple of events that I've
dealt with a gentleman here that will never be gone. And, because, you
know, the curtain's there, but things just sneak through.” ~Volunteer,
Firefighter
“we might see an incident where somebody's shot up or somebody's, you
know, lost a limb or - we see all these - these things that people consider
extremely gruesome, but we get up and go look at it and come back and
eat dinner. You know? And when you really, really think about it, that's
kind of, like, not normal. So, we all have this - we all have our ways of
coping, whether we want to believe it or not.” ~Career, Firefighter

“You just replay it nonstop in your head thousands of times and it finally
just gets easier.” ~Career, Firefighter

Variable

Tertiles of HarassmentDiscrimination Severity
Low
n=603

Medium
n=578

High
n=592

p-value

40.3±9.2

40.4±8.9

39.8±8.9

0.452

Race (% White, Non-Hispanic)

86.3

88.7

86.6

0.420

Marital Status (% Married, domestic partnership, or
civil union)
Sexual Orientation (% Heterosexual)

56.0

58.7

51.8

0.059

79.8

81.3

77.1

0.204

Education (% At least some college or higher)

95.0

97.2

96.7

0.117

Income (% $50,000 or more)

91.1

91.5

88.4

0.146

13.4±8.1

13.7±8.0

13.7±7.6

0.783

71.5

67.6

69.8

0.452

Demographic Characteristics
Age (years; M±SD)

Occupational Characteristics

Years in the Fire Service (years; M±SD)
Rank (% Any firefighter rank)

Variable

Tertiles of HarassmentDiscrimination Severity
Low
Medium High
n=603
n=578
n=592 p-value

1. Physical Health
Obesity (% BMI>30 kg/m2)
13.5
Number of Poor Physical Health Days (M±SD)¥ 2.8±6.7
Injuries Reported in Last Year (% 1 or more)*
36.8
2. Mental Health
Current Depression (CESD-10 Depression
Cutoff; % >4)*
Current Anxiety Symptoms
(MHI Anxiety Score Total; M±SD)**
Current PTSD Symptoms
(TSQ Cutoff; %>6)*

15.1

14.5
2.9±6.7
44.1

23.6

12.6
0.653
4.0±7.3 <0.001
56.3 <0.001

43.3

<0.001

16.4±6.5 17.7±5.9 21.1±7.6 <0.001
6.9

8.5

16.5

<0.001

Variable

3. Health Behaviors (Substance Use, Physical
Activity)
CAGE Cutoff (%>2)*
Binge Drinker (% yes)
Drove While Intoxicated (% yes)*
Smoke Cigarettes (% current)
Smokeless Tobacco Use (% current)
Physical Activity Level (SRPA; M±SD)

5. Family Well-Being
Role as a Firefighter Places Stress on Family
(% agree/strongly agree)*

Tertiles of HarassmentDiscrimination Severity
Low
Medium
High
n=603
n=578
n=592 p-value

13.4
45.5
2.2
4.0
1.5
5.7±1.4

18.6
52.9
5.7
5.9
1.2
5.5±1.5

19.2
47.4
4.4
4.8
1.2
5.5±1.5

0.027
0.056
0.014
0.120
0.846
0.787

24.0

32.3

55.1

<0.001

Variable

Tertiles of HarassmentDiscrimination Severity
Low
Medium
High
n=603
n=578
n=592

p-value

4. Job Outcomes (Efficacy/Stress/Satisfaction)
FFSE Score Total (M±SD)**
118.8±14.3 115.4±12.3 113.8±13.0 <0.001
How Much Stress at Work (% a lot)*
16.7
23.4
40.3
<0.001
Stress Interferes With Work (% a lot)*
1.0
1.7
6.4
<0.001
Optimistic about future success in fire department
82.1
71.4
51.5
<0.001
(% agree/strongly agree)*
Satisfied with job in fire department
89.2
80.0
59.9
<0.001
(% agree/strongly agree)*
Happy with choice to be a firefighter
93.4
90.1
84.3
<0.001
(% agree/strongly agree)*
Would recommend being a firefighter to other women
82.6
72.9
59.7
<0.001
(% agree/strongly agree)*
Happy to spend the rest of career with fire
88.7
77.3
59.3
<0.001
department
(% agree/strongly agree)*

Shift Work & Cancer
May be due to interruption of
circadian rhythms
Suppression of melatonin at night
World Health Organization – Shift
work is “Probable Carcinogen”

Sleep & Cancer
•

Irwin et al.

•

Shift work found to increase risk of breast
cancer, prostate cancer, cancer of the uterus,
colon cancer
Sympathetic nervous system turned on leads
to inflammation
Who routinely sleeps less than 6 or 7 hours a night?

•
•

– Healthy young men
– Single night of 4 hour sleep
– 70% decrease in natural killer cells in immune
system

– Diminishes immune system
– Doubles risk of cancer

• Recent research: Miscarriage rates
amongst female firefighters were at
least 2.3 times higher among
firefighters compared to the U.S.
National average of 10% (Jahnke,
2018)

• Preterm birth was higher among
female firefighters than the general
population

In Vitro
Fertilization
Register model:
Hazard ratio =
1.46 (95%
confidence
interval: 1.10,
1.94)

