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abstract
background Fire-fighting tasks can influence the health of fire 
fighters. In addition, the presence of diminished health requirements 
could influence the functioning of the fire fighter.
Objective To signal diminished health requirements of fire fighters 
in the Netherlands.
methods A total of 278 fire fighters were tested during a workers’ 
health surveillance, in which all relevant health concepts and organ 
systems required for job performance were tested. Parameters 
used to assess psychological requirements included sleepiness, 
work-related fatigue, depression, posttraumatic stress and anxiety. 
Physical requirements assessed included cardio-respiratory system, 
musculoskeletal system, strength, balance, carrying capacity and 
airways. For the sense-related requirements vision, colour vision, 
hearing and skin were questioned, while cardiovascular risk factors 
were also investigated. The relative frequencies of diminished health 
requirements were calculated.
results For all health requirements insufficiencies were found. The 
most prevalent problems were some of the cardiovascular risk factors 
– BMI (55%), systolic blood pressure (23%) and smoking (22%) – 
and diminished physical requirements in a job-specific test (25%). 
conclusion Diminished health requirements for fire fighters typically 
involved cardiovascular risk factors and physical requirements. 
Occupational physicians should initiate interventions for individual 
fire fighters to address these diminished health requirements.  
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introduction 
Working in some jobs is associated with higher risks for health problems. 
For example in ambulance personnel, acute job stressors are related to health 
symptoms such as fatigue, burnout and posttraumatic stress disorder.1 Studies 
examining fire fighters have revealed several diminished health requirements. 
Some common fire-fighting tasks are associated with an increased risk for 
musculoskeletal injury.2 In addition, fire fighters were found to have a threefold 
risk of hearing loss in comparison with the general population.3 Diminished 
health requirements could have implications whether fire fighters can perform 
their jobs safely. Monitoring the requirements relevant to a given job is thus 
important for employees, but also important for the colleagues of the employee 
and for the public who depend on employees to do their jobs properly. If health 
problems relevant for the job are found, it highlights the importance of a workers’ 
health surveillance. In that workers’ health surveillance relevant aspects of the 
job should be monitored, and when diminished health requirements are found 
the physician should initiate interventions in order to optimise the health and 
functioning of the employees. Therefore, the objective of this study was to signal 
diminished health requirements of fire fighters. 

methods
A random sample of 278 fire fighters from three fire departments in the Netherlands 
participated in this study. The participants provided written informed consent 
and the ethics committee of the Academic Medical Center approved this study. 

The fire fighters performed a workers’ health surveillance, which measured the 
health requirements of the employees, that were thought to reflect the occupational 
health requirements needed for the job. The occupational health requirements for 
the job are described in Table 1, along with the health concept or the organ system 
involved for that requirement, and the instrument used to measure the workers’ 
health in the surveillance for a given health concept. Applied criteria for the 
instruments to detect diminished health requirements are described as well. 

Results were analysed using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA). 
The mean, standard deviation and relative frequencies were used to describe the 
general characteristics of the fire fighters, such as age, gender and professionalism. 
The relative frequency of diminished health requirements was calculated. 
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table 1 Occupational health requirements of fire fighters, translated into necessary health 
concepts or organ systems and used instruments with applied criteria
Occupational health 
requirement

health concept or 
involved organ system

instrument (limit)

Enhanced wakefulness 
and capacity to judge

Sleepiness
Work-related fatigue
Depression

Epworth sleepiness scale3 (>15)
Need for recovery scale4 (≥5)
Brief symptom inventory for de-
pression5 (>0.41)

Possible effects of peak 
emotional load

Post traumatic stress dis-
order (PTSD)

Impact of event scale1 (≥26)

Anxiety Brief symptom inventory for anxi-
ety5 (>0.41)

Physical requirements for 
being able to clamber and 
climb; to squat, to kneel 
and/or crawl; to lift; to de-
liver (peak) energetic load; 
back: bending positions 
and providing strength; 
working with the arms 
above shoulder height

Cardio-respiratory, mus-
culoskeletal, relevant 
strength, balance, coor-
dination, carrying capac-
ity 

I: Fire-fighting simulation test6 
(not passing all parts or perform-
ing > 24 minutes and 35 seconds 
or not passing the stair-climb test 
within one hour)
II: Fire-fighting stair-climb test6 
(not finishing the test) or ((test be-
tween 1 and 2 minutes and <85% 
of theoretical max. heart frequency 
at the end of the test) or (>2 min-
utes))

Complaints after exposure 
to airways/lungs

Airways/lungs Signalling question after exposure 
to airways/lungs (yes)

Sufficient sight Vision
           
Colour vision          

Landolt C test7 (best eye <0.8 and 
worst eye <0.5) 0.4 m, 0.6 m, 5 m      
Ishihara colour test7 (>3 errors)                                                                                                                                

Sufficient hearing Hearing Whisper-test8 (>4 errors at one ear)
Capacity problems with 
the skin

Skin Signalling question skin (yes)

Risk factors for cardiovas-
cular diseases

Cardiovascular diseases9 Body mass index (>25.0)
Waist circumference (male >1.02m; 
female >0.88m)
Systolic blood pressure (≥140 
mmHg)
Diastolic blood pressure (≥90 
mmHg)
Smoking (yes)
Diabetes mellitus (yes)
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results
Of the 278 fire fighters 131 (47%) were volunteer and 147 (53%) were professional 
fire fighters; 232 (84%) were male and 46 (16%) were female. The average age was 
38 years (SD 9; range 19-60).  In terms of psychological requirements, anxiety was 
most prevalent (9%). With respect to the physical requirements the fire-fighting 
simulation test (test I) was the test in which fire fighters had most frequently 
insufficiencies (25%). With respect to requirements related to senses diminished 
sight at 0.4 m was the most frequently observed (12%). Among cardiovascular 
risk factors too high body mass index (55%), too high systolic blood pressure 
(23%) and smoking (22%) were most prevalent, as shown in Table 2. 

table 2 Prevalence of diminished health requirements in 278 fire fighters
health requirement diminished health 

requirement 
n %

psychological requirements
Sleepiness 1 <1
Work-related fatigue 5 2
Depression  20 7
PTSD 11 4
Anxiety 24 9

physical requirements 
Physical requirement test I 67 25
Physical requirement test II 49 18
Airways/lungs complaint after exposure 1 <1

senses
Vision  0.4 m
             0.6 m 
             5 m 

32
23
13

12
8
5

Colour vision 14 5
Hearing 7 3
Skin 3 1

cardiovascular risk factors 
Body mass index 152 55
Waist circumference 42 15
Systolic blood pressure 64 23
Diastolic blood pressure 40 14
Smoking 62 22
Diabetes mellitus 4 1
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discussion 
Diminished health requirements were observed in fire fighters for each of the 
occupational health requirements investigated. The most frequently found 
diminished health requirements were cardiovascular risk factors, specifically 
BMI (55%), systolic blood pressure (23%), and smoking (22%), as well as physical 
requirements (25%). 

The found rate of overweight and obese fire fighters, 55%, was higher than 
the 40% rate observed in the Dutch working population.10 High systolic blood 
pressure (23% in Dutch fire fighters) was comparable with that observed in US 
fire fighters, since the prevalence rates observed by Kales and colleagues were 
between 23 and 30%.11 The percentage fire fighters who smoke (22%) was lower 
compared with the general Dutch population (31%).10 However, for fire fighters, 
the cardiovascular risk factors are relevant to safe job performance, because the 
strenuous duties can interact with the personal risk profiles of fire fighters,11 
and thus cardiovascular risk factors should be as low as possible for the safe job 
performance. Many of the cardiovascular risk factors can be modified through 
interventions. Soteriades et al. found that every one-unit increase in BMI was 
associated with a 5% increased future risk of job disability.12 This highlights the 
importance of initiating interventions in order to decrease overweight/obesity.

In this study, fire fighters were actively approached and asked to participate 
voluntarily in the workers’ health surveillance. This approach may have attracted 
the most ideal workers, but it may also have attracted the least healthy fire fighters. 
Diminished health requirements were found, which stresses the importance of a 
workers’ health surveillance in this group of workers. These diminished health 
requirements should provide the starting point for evidence-based interventions 
conducted by occupational physicians in order to increase the health and 
functioning of fire fighters. However, the magnitude of the effects of these 
interventions in this specific occupational group should be studied in the future. 
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