
Preventing Firefighter Injuries 
WAlVDA UW( WEUES, Ph. D., 

asardous materials incidents happen 
New Y0rk State Depattment'of Health and daily. They include accidental and in- 
REBECC4 WILBURN, MPH, tentional spills. releases, and fires. 
Hazanlws Substances Emergency Events some are minor and cleaned up quickly. 
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One spring morning. af i re hroke out nt a 6ar.p garden nurs- nificant about these incidents is that 
cry. Afler the f i re had burned for about four hours, responders lrefighters and other responders have 
realized that peslicides. I~erbicides, andhrt i l izers were on-site. been injured. Even with planning and 
As responders began reporting illness, this f i re was recognized training for hazardous materials events, in- 
us a hazardous materials incident. After requesting (kc facility's ~ u r &  still occur. In some instances. like tbe 
inurnlory. thefire department learnedthat rhore were more than example above, the injuries resulted from a 
200 L.lr~.rnicals at lha scene. Eighljrefighlars reported symptoms lack of recognition that hazardous substanc- 
that incli~ded respiralory irritalion. shortness of brealh. head- es were involved in the incldent. Immediate 
ache. cenlral ne-rvorrs system e~j?ecls. and heart problems. All recognition of a has-mat incident is crucial. 
iucrs trrated at nmrby hospilals nnd reieasrd. Thirty respond- It allows for protection ofresponders, nearby 
r rs receii'ed on-scene rie~:ontarninotiua. Although here ruere no residents and resources. such as water. 
reports ~ f iJured reslde~~ls. the lack ~gtirncly rero~~ni t ion oJlkis In this article, we will tell you about data 
har-a~nt incident meant lhac errnc~cation of nearby residences that we have collected about firefighter inju- 
fnas not initialed. I.ater, actions wr!m taken to protect matri. in- ries at haz-mat events. We have also collect- 
takrs located dorcrnstream of the contaminntsdj5rr r~m-rfJ ed data on respirator use, haz-mat training. 

and medical outcome of injured firefighters. 
Our hope is that this information will raise 

Figure 1. Categories and Numbers of 
People injured in Hazardous Materials Incidents 

your awareness and that you will act to pro- 
tect your health at all times. 

The New York state Department of 
Health. through the Hazardous Substances 
Emergency Events Surveillance (HSEES) 
program, collects information about haz- 
mat incidents and associated injuries. By 
HSEES definition, a baz-mat incident is a 
sudden or uncontrolled release, including a n  
illegal release. of a non-petroleum hazard- 
ous substance. The New York HSEES data 
indicate that from 2000 to 2006, there were 
7,735 recorded haz-mat Incidents in New 
York state. 

Ofthe people injured inhaz-mat incidents, 
responders are a group who can readily take 
steps to protect themselves, even if the haz- 



ardous substance(s) is unknown. After 
all, responders are not being caught un- 
aware by the incident, they are respond- 
ing to it. That leads to several questions. 
Why are responders injured in haz-mat 
incidents? What are the most common 
injuries? What more can a responder 
do to protect bim- or herself? Hopefully, 
our data will give you some answers and 
ideas for additional protective actions 
that you can take. . . 

The data collected by the HSEES pro- 
gram show that of the 436 injured re- 
sponders, 318 were firefighters. The ma- 
jority of injured firefighters wore turn- 
out gear (283, 89 percent of all injured 
firefighters and 65 percent or nearjy 
two-thirds of injured responders)l l%e 

.- 

injured included both career and volun- 
teer firefighters in almost equal num- 

bers: 156 career firefighters and 151 
volunteer firefighters. The remaining 
129 victims included law enforcement 
officers (90). EMS personnel (20). and 
others (19) as shown in Figure 1. 

The injuries most frequently reported 
from 2000 to 2006 by firefighters wear- 
ing turnout gear were effects ou the 
respiratory system (Figure 2). These iu- 
cluded sore throat, coughing, wheezing, 
chest tightness (as related to breathing 
or asthma, not to cardiac issues), and 
chemical bronchitis or pneumonitis (in- 
flammariaa of the lungs). Other health 
effects' repoite$-frequently were trau- 
i-, headache, &d ,Eeat stress (effects 
c a s e d  by excessWe heat). 

Some heal& 8fe*:&6 Yeiorded in 
the HSEES surveillance system because 
they are incident-related, but they are 

difficult to connect with a cause. For ex- 
ample, headache can be due to exposure 
to a hazardous substance at the scene. 
but a headache can also be caused by 
one or more factors not related to expo- 
sure to a hazardous material. These in- 
clude stress, lack of sleep, dehydration, 
high blood pressure. or the onset of ill- 
ness. Similarly, heat stress and trauma 
may occur at a particular fire scene or 
incident. but may not be related directly 
to exposure to a hazardous substance. 
They may occur following events such as 
explosions or collapses that cause injury 
due to flying debris. The most impor- 
tant point to remember is that the most 
frequently reported symptoms among 
injured firefighters wearing turnout 
gear were effects on respiratory func- 
tion, the ability to breathe. These types 
of iniuries are orimarilv related to ex- 

Figure 2. Injuries* Sustained by Firefighters Wearing posure to hazardous substance(s). That 
makes respiratory injuries preventable, 
or at least the occurrence of respiratory 
symptoms can be reduced by awareness 
and action. 

Respiratory functian matters a great 
deal. If your breathing is impaired, you 
have become one of the victims and now. 
you may not be able to respond. If your 
lungs are working with diminished ca- 
pacity, other crucial organs may soon 
suffer from decreased oxygen, too. Most 
~mportantly, these include the heart and 
the brain. This decrease in oxygen can 
quickly affect your judgment and your 
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In one haz-mat incident, a family of 
four. staying at a hotel in upstate New 
York. developed symptoms that they 
thought were food poisoning. One parent 
and two children were passed out while 
the secondparent was barely conscious 
and able to call the front desk for help. 
AN four family members had headache, 
nausea/vomitiny, and dificulty breath- 
ing. The four patients were transported 
to the hospital for treatment for foodpoi- 
soning. nere ,  they were diagnosed with 
poisoning from carbon monoxide (CO). 
Following the diagnosis, the emergency 
room physician notified the fire depart- 
ment and advised them to return to the 
hotel and measure levels of CO. Elevated 
levels of CO were found in the building 
with the highest levels on the t o p j h r s .  
EMS command was established at the 
front entrance of the hotel and evacua- 
tion qf about 86 hotel occupants began. 
The Jire department measured CO levels 
of 300-1.200 parts per million and de- 
termined that the source was the pool 
heater. While conducting their search, 

Jirefighters located two additional indi- 
viduals with sympmms of carbon monoz- 
ide poisoning: one passed out, the other 
nearly so. Crews were sent to retrieve 
the ill indioiduals. According to news- 
paper accounts. thefrrefcghters were not 
wearing respiratory protection. Three 
fvefcghters reported respiratory system 
problems. headache, and dizziness or 
central nervous system eflects. 

To learnmore about the circumstanc- 
es that led to respiratory system effects 
among injured firefighters, we analyzed 
HSEES information about respirator use 
by injured firefighters. Unfortunately, 
data on respirator use was not available 
for every injured firefighter and was 
not even collected prior to 2002. Con- 
sequently, information about respirator 
use is unknown for nearly half the in- 

TABLE 1. INJURIES MOST FREQUENTLY REPORTED BY 
FIREFIGHTERS WEARING NRrmUi GEI\R,.ZWO-2006 

'ResphatawlrriteHo~ 32 (21) 49 (32) 71 (47) 152 (100) 

22 (30) 45 (62) 73 (100) 

r 
- uncterone Rod 

l e  A s s o c i a t e s ,  P . C .  



jured firefighters (47 percent) However, 
where respirator use was known, more 
respiratory irritation injuries were re- 
corded for firefighters not wearing a res- 
pirator than for those wearing a respira- 
tor (Table 1). About one-fifth of injured 

. firefighters who had respiratory effects 
wore a respirator (21 percent) and about 
one-third of the injured firefighters with 
respiratory effects did not wear a respi- 
rator (32 percent). 

The HSEES data on injured firefight- 
ers indicate that respiratory tracts were 
not being protected or, for those fire- 
fighters who wore respirators and re- 
ported respiratory irntation, perhaps 
the respirators were being donned too 
late or removed too soon, were improp- 
erly fitted or were not working properly 
Although it is not possible to determine 
from the HSEES data when during the 
response the respiratory injur~es oc- 
curred. it is very important that each 
firefighter protect the respiratory tract 
until the area is clear of all irritating ex- 
posures. This is particularly important 
during overhaul, when the breathing 
hazards may he less obv~ous or there 
may he a greater temptation to remove 
cumbersome apparatus. 

Haz-mat training, a t  least to the 
awareness level, which is eight hours, 
is required for every firefighter. The 
8-hour haz-mat training prepares the 
firefighter to correctly recognize the 
haz-mat event. Additional haz-mat 
training helps firelighters to better un- 
derstand the kinds of health-protective 
measures they can take when respond- 
ing to haz-mat incidents Within the 
HSEES program, a firefighter is defined 
as being trarned in hazardous materials 
response after completing 40 hours of 
haz-mat training, which corresponds to 
the level of technician. 

We analyzed the HSEES data to de- 
termine if the level of haz-mat training 
affected the incidence of injury to fire- 
fighters (Figure 3). More than one-third 
of injured firefighters had less than 40 
hours of haz-mat training (39 percent). 
hut 50 percent had at least 40 hours 
of haz-mat training. Data on haz-mat 
training was unavailable for about 
one-tenth of the injured firefighters (11 
percent). The HSEES data cannot link 
the causes of the injuries to number of 

hours of haz-mat training. However. we 
have learned during oui data collection 
that, in some instances, a delay in haz- 
mat recognition has contributed to inju- 
ries. Every effort should he made after 
each incident with firefighter injuries to 
identify the prohlems that occurred and 
discuss solutions that will reduce future 
injuries. 

To gauge the degree of injury sus- 
tained by each firefighter. we collected 
information on the level of medical treat- 
ment that was provided. The HSEES pro- 

gram collects data on as many as seven 
possible outcomes. For example, the in- 
jured firefighter could he treated a t  the 
scene, taken to the hospital for treat- 
ment, and then released, or taken to the 
hospital and admitted. The information 
in Table 2 shows that the majority of 
injured firefighters (62 percent1 were 
treated at the hospital and released 
However, 38 or about 12 percent of sm- 
paired firefighters were admitted to the 
hospital. When comparing the data on 
hospital admissions between firefighters 
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and all victims, the data shows. at a sta- 
tistically significant level. that firefight- 
ers are more likely to be admitted (p c 

0.001. chi-square test) indicating more 
severe injury and the need for more 
medical care. With the increased risk 
of serious injury, firefighters must rec- 
ognize a haz-mat incident quickly and 
protect themselves from exposure. 

As stated earlier, our goal is to offer 
information, the data that we have col- 
lected, to raise your awareness about 
haz-mat events. With that raised aware- 
ness, we hope you will act to protect your 
health at all times. The injuries most- 
frequently reported by firefighters were 
effects on the respiratory system. The 
ability to breathe must always be pro- 
tected so you do not become impaired. 
Remember: 

Know your scene. Do not rush in until 
you do. 
Determine as quickly as possible if 
hazardous materials are on scene. 
Wear appropriate PPE, particularly 
respiratory protection, that is fitted 
and working properly. 

Do not remove air packs prematurely. 
I f  your breathing is impaired, you 
cannot respond effectively. 

4 n  official at the Incident reported observing symptoms in a victim who refused or did not 
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ABOUT HSE€S 
The Hazardous Suhstances Emer- 

gency Events Surveillance (HSEES) is a 
federal program established to enable 
health departments in funded states to 
collect information on incidents involv- 
ing spills or air releases of hazardous 
substances. The goal is to use the data 
to reduce morbidity (injury) and mortal- 
ity (death) resulting from similar events 
in the future. State health departments 
work to meet this goal by analyzing the 
data, identifying factors that create a 
risk, and working to reduce that risk 
through prevention activities such as 
education and raised awareness. Under- 
standing the causes and consequences 
of incidents and sharing the lessons 
learned are critical to implementing im- 
provements that provide safety and pro- 
tect health. The New York State Depart- 
ment of Healthhas been a member of the 
HSEES program since 1992. 

If you have any questions or comments 
about the New York HSEES program 
or the data, contact THE staff a t  (518) 
402-7810 or toll-free at 1-800-458-1158, 
extension 2-7810 Also, see the New York 
HSEES Web site a t  www.health.state. 
ny.us/environmentaVchemicals/hsees. 
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