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Abstract.   Firefighters are exposed to a wide range of risks, among them, biological risk. The objective was to analyze work-
ing conditions of firefighters in the city of Campo Grande, MS, Brazil, focusing on risk conditions of exposure to biological 
material. Three hundred and seven (307) firefighters were interviewed for data collection and observed for ergonomic job 
analysis (AET). Results: 63.5% of the firefighters suffered some kind of job related accident with blood or body fluids. Statis-
tically significant association was found between having suffered accidents at work and incomplete use of personal protective 
equipment (PPE). About AET regarding the biological risks, 57.1% of all patients had blood or secretions, which corresponds 
in average to 16.0% of the total work time, based on a working day of 24 h. Besides biological risks, other stressing factors 
were identified: emergency and complexity of decision, high responsibility regarding patients and environment, and conflicts. 
Health promotion and accident prevention actions must be emphasized as measures to minimize these risks. 
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1.  Introduction 

Occupational transmission of hepatitis B, C and 
HIV in military Personnel is a fact that has drawn the 
attention of many researchers[2,3]. Firefighters, due to 
the nature of their activities, also are at high risk of 
acquiring these infections[5,6,8]. In Campo Grande - 
MS, Brazil, most of the events attended by firefight-
ers are related to the rescue of victims of traffic acci-
dents and transportation of medical and psychiatric 
emergencies. In addition, firefighters are exposed to 
building and forest fires, hazardous material spills 

(contamination), crimes and public disturbances, nat-
ural and human caused disasters[1]. 

Therefore, the objective was to analyze the work-
ing conditions of firefighters in the city of Campo 
Grande, MS, focusing on the risk conditions of expo-
sure to biological material. 

 

2. Methods 

A total of 307 firefighters were interviewed with 
questions about sociodemographic aspects and work-
related accidents with blood and body fluids. The 
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ergonomic job analysis (AET) in the rescue car was 
made between August and November of 2010, using 
the instrument of Rohmert and Landau[11] . The fire-
fighters work in rotating shift schedule, 24 hours of 
work (from 07:30 to 08:00 hours the next day) fol-
lowed by 72 hours (three days) of rest. They were 
followed and observed during the 24 hours of con-
tinuous work, during 3 days, totaling 72 hours of 
observation. Descriptive data analysis and statistical 
tests were performed, occupational accident was the 
dependent variable, sociodemographic and work data 
were the independent variables, Epi Info 3.4.1 was 
used. The AET was analyzed considering duration, 
frequency and relevance of the items related to tools, 
resources, environment, tasks and demands of the 
work. 
 

3. Results 

Average age of study participants was 36.4 years 
(SD ± 6.5), 89.9% male, 75.2% had completed high 
school, 91.2% were soldiers and 8.8% officers. 
63.5% of the firefighters participants had suffered 
some kind of work accident with blood and body 
fluids. Statistically significant association was found 
between having suffered accidents at work and in-
complete use of personal protective equipment (PPE) 
(p = 0.0043). Considering the AET, the most signifi-

cant results regarding duration, frequency and rele-
vance are summarized in figure 1. Regarding the bio-
logical risk, 57.1% of all patients had blood and se-
cretions, which corresponds in average to 16.0% of 
the total work time, based on a working day of 24 h. 
Concerning the use of PPE, if needed, examination 
gloves were used in 97.1% of the occurrences. Mask 
and protection goggles were not used in 5.7% of the 
emergences that they judged necessary to use. When 
cleaning and disinfecting materials, it was observed 
the use of examination gloves, which are inadequate 
because they are short, allowing contact with water 
and secretions.  

Considering workload, it was observed that they 
work in average 25 hours shift, 68.2% of the time 
working (in the street average of 10.25 hours) or in 
the headquarters (average of 6.40 hours). Average 
rest time was 7.55 hours, including meals, sleep time 
and rest, which was interrupted in average 13 times 
during the shift. 

Considering the type of occurrence, 48.5% was at-
tending victims of traffic accidents, followed by 
medical emergencies (22.8%), prank calls (14.2%), 
specialized transportation (5.7%), fires (2.8%), vic-
tims of violence (2.8%) and disasters prevention 
(2.8%). 

 
 
 

 
 

 
 

Fig. 1 Description of the most significant and frequent items in an ergonomic analysis of work of firefighters. Campo Grande, MS, Brazil 
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4. Discussion 

It was possible to assess with this study that the 
occurrence of work-related accidents is high and 
most of them are related to the misuse or non-use of 
personal protective equipment. It was observed that 
firefighters use PPE properly during most of the oc-
currences, however, when cleaning and disinfecting 
equipments and the rescue car, PPE is not used as 
needed, leaving the worker exposed to biological 
risks while performing these activities, this fact was 
also reported by Florêncio et. al.[10] The use of masks 
and protection goggles during these procedures are 
also necessary because of the possibility of splashes 
on mucous membranes, and avoids  risks of contami-
nation from infectious disease in the work[7]. Another 
fact perceived with this work is that the majority of 
the occurrences involve attending bleeding victims, 
reinforcing the need of self-protection and immuniza-
tion against Hepatitis B[4].  

Prank calls, 14.2% of the occurrences, are also an-
other factor extremely stressing, because they inter-
rupts sleep, generating stress and disgust. The fact 
that sleep is often interrupted, since the characteristic 
of the job do not allow resting periods, making the 24 
hours shift very tiring, and causing fatigue.  In one 
study with Japanese firefighters working 24 hours, 
the authors concluded that inadequate nap-time may 
affect their mental health [12]. It is also known that 
night jobs interfere with the circadian rhythm, caus-
ing severe and persistent sleep disorders, eating prob-
lems and impaired social life [9]. 

It was observed long working hours (25 hours), 
where firefighters are exposed to biological risks, and 
also to a variety of risks associated to stressors such 
as use of physical strength, mental and emotional 
demand caused by the accidents they rescue, urgency 
and complexity of decisions, extent of responsibility 
(with patients and environment) and conflicts. Con-
flicts in the work environment, along with the vari-
ance in the workload, social support from a supervi-
sor, role conflict and ambiguity and low self-esteem 
were significantly related to depressive symptoms 
and or job dissatisfaction in Japanese firefighters [12]. 

Considering all the risks that firefighters are ex-
posed, actions to improve working conditions and 
awareness regarding biological risk and correct use 
of PPE for all the firefighters activities should be 
considered because these professionals do an essen-
tial work for the entire society. 
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