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chapter 5

is the presence of a chronic disease related to 
work ability in ageing fire fighters?

MJ Plat, MHW Frings-Dresen, JK Sluiter
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abstract 
Objective To study the impact of chronic diseases on work ability in 
different age groups of Dutch fire fighters.
methods Fire fighters filled out a questionnaire about the presence of 
nine types of chronic diseases and rated their current work ability (0 
unable - 10 best ever). The difference in work ability in fire fighters in 
total and in four age groups with and without chronic diseases was 
calculated with a Fisher’s exact test.
results Of 276 fire fighters 23% reported having a chronic disease, 
which varied in the age groups from 18 - 41%. Median work ability 
was 8, varying between 7 and 8 in age groups. No significant difference 
was found in work ability for fire fighters with and without chronic 
diseases, independent of age groups. 
conclusions Having a chronic disease is not associated with a 
significantly lower self-reported work ability estimate in fire fighters. 
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introduction
In Europe 30% of the general adult population reported to have a long-standing 
illness or health problem.1 Examples of chronic diseases are diabetes mellitus, 
joint disorders, depression and cardiovascular diseases. In the working population 
when chronic diseases are present, they can affect the ability to work. In the Dutch 
working population the prevalence of having a chronic disease was 19%,2 while 
the prevalence of feeling work disabled from having a chronic condition was 16%.3 
Age is related to the prevalence of having chronic diseases and with the expected 
increasing age of the working population, the presence of chronic diseases within 
the working population will become more prominent in the future.4,5  

Work ability is influenced by having a chronic disease. In the general working 
population the relationship between having a chronic disease and job performance 
outcomes has been studied for over a decade. In one of these studies it was found 
that the absenteeism associated with chronic conditions ranged from 1 to 6 hours 
in a 4-week period, and work impairment varied from a 18-36% decrement in 
ability to function.6  In addition, one-third of workers with chronic musculoskeletal 
complaints experienced work limitations with respect to physical demands, while 
58% of workers with depression experienced work limitations with respect to 
psychosocial demands on the job.7 Furthermore, workers with diabetes were found 
to have more work-loss days compared to non-diabetic individuals.8 

The studies described above were performed on the general working 
population. However, the impact of chronic diseases on work ability may be even 
larger in specific working populations with high physical and mental demands. 
For example, approximately one out of every tenth worker in construction and 
industrial workers with health problems reported reduced work productivity with 
a mean loss of 2 hours a day per worker.9 In conclusion, having a chronic disease 
can lead to absence and productivity loss, as the work-employee fit has changed. 
In most occupations this will mainly affect the employee and employer. However, 
in some occupations, a chronic disease can also lead to dangerous situations for 
other parties due to job requirements. In fire-fighting, for example, one of the 
tasks is to rescue other people. Therefore, if having a chronic disease results in 
decreased work ability in these kind of jobs other parties such as the public or 
colleagues could be endangered.10 

In fire fighters insufficient work ability in older workers (56-59 years) was 
found more often compared to somewhat younger workers (45-50 years).11 The 
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prevalence of chronic diseases in Dutch fire fighters has not been studied, until now. 
Prevalence of chronic diseases might, on one hand, be lower in fire fighters than 
in the general working population, due to the selection effect of the high demands 
in the job. On the other hand, the demanding tasks of the job, psychologically and 
physically, may have caused higher prevalences of chronic diseases in fire fighters. 
Literature about the relationship between chronic diseases and work ability in fire 
fighters is scarce. Therefore, we first studied the prevalence of chronic diseases 
and the work ability, and second, the impact of chronic diseases on self-reported 
work ability in Dutch fire fighters in different age groups. 

materials and methods
participants
Three regional fire departments throughout the Netherlands were selected with the 
help of the National Steering Group of the fire-fighting sector and were involved 
in the study. From these three fire departments a total random sample of 1100 
fire fighters was invited. Of these invited fire fighters 276 fire fighters confirmed 
participation after receiving information about participation in a workers’ health 
surveillance. Both volunteer and professional fire fighters were invited, and the 
participants provided written informed consent. The ethics committee of the 
Academic Medical Center approved the study. 

Outcome measurements
The fire fighters performed a workers’ health surveillance.12,13,14 As part of the 
surveillance, the 276 fire fighters indicated the presence of chronic diseases in a 
questionnaire. The presence of the following diseases was reported:  
•	 Metabolic diseases (e.g., diabetes mellitus or thyroid gland)
•	 Mental disorders (e.g., depressive or anxiety symptoms)
•	 Chronic disorder of the musculoskeletal system
•	 Cardiovascular diseases (e.g., high blood pressure or coronary)
•	 Genitourinary diseases (e.g., bladder, kidney, prostate, venereal disease)
•	 Digestive diseases (e.g., bile, liver, stomach, intestine)
•	 Respiratory diseases
•	 Tumors, malignant or benign
•	 Skin diseases, (e.g., allergic rash, eczema, psoriasis)

 Plat BW.indd   98 di 28-06-11   di 28 06 2011 12:26



Relation chronic disease and work ability in ageing fire fighters

C
ha

pt
er

5

99

In the same questionnaire work ability was asked for by using the first item of the 
Work Ability Index (WAI).15 The question was adapted for fire-fighting work. Fire 
fighters scored their own current work ability on an 11-point scale, in which ‘0’ 
was completely unable to work and ‘10’ was the best of one’s own work ability for 
executing fire-fighting tasks.
 
analyses
Results were analyzed with SPSS version 16.0 (SPSS Inc., Chicago, IL, USA). 
Mean, standard deviation and relative frequencies were calculated to describe the 
general characteristics of the fire fighters, such as age, gender and professionalism. 
The prevalence of chronic diseases was calculated for the total sample and the 
different age groups (≤ 29 year, 30-39 year, 40-49 year, ≥ 50 year). The number of 
chronic diseases was also calculated. For the self-reported work ability median 
and interquartile distance were calculated. To test whether a difference existed 
in the median of the self-reported work ability between the fire fighters with a 
chronic disease and fire fighters without a chronic disease a Fisher’s exact test was 
used. The work ability for the different age groups was reported separately for the 
fire fighters with and without chronic diseases, and tested for a difference with a 
Fisher’s exact test. 

results
The fire fighters had a mean age of 38 years (SD 9). Of the 276 fire fighters, 131 
were volunteer fire fighters and 145 professional fire fighters; 231 were male and 
45 were female. 

chronic diseases
Almost one quarter (23%) of the fire fighters reported a chronic disease. Skin 
diseases, such as allergic rash, eczema or psoriasis were found to be the most 
prevalent and were present in 10% of the fire fighters. Chronic musculoskeletal 
disorders were the second most prevalent diseases in the fire fighters, in 6% of 
the workers (see Table 1). Of the 23% of fire fighters with a chronic disease 19% 
reported one disease, 3% reported two diseases and 1% reported three diseases.  
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table 1 Prevalence of chronic diseases in fire fighters (n=276)
chronic disease present

n %
Any of the chronic diseases 63 23%
Metabolic 3 1%
Mental 4 1%
Musculoskeletal 17 6%
Cardiovascular 8 3%
Genitourinary 1 1%
Digestive 4 1%
Respiratory 8 3%
Tumors 3 1%
Skin 28 10%

The prevalence of chronic diseases varied between age groups, from 18% of the 
fire fighters aged 30 - 39 years to 41% in the oldest age group (see Table 2). In 
the majority of the diseases, the oldest age group reported the presence of diseases 
more often compared to the younger age groups. The largest difference (up to a 
10-fold difference) in the age groups was reported for musculoskeletal diseases (see 
Table 2). 

table 2 Prevalence of chronic diseases in fire fighters in different age groups youngest – 29 
years (N= 61), 30- 39 years (N=94) , 40 – 49 years (N=87) and 50 years – oldest (N=34)
chronic disease   youngest-

29 years

 present 

 30-39 
years

     present

     40-49   
   years

         present

50 years-     
oldest

    present
n % n % n % n %

Any of the chronic diseases 13 21% 17 18% 19 22% 14 41%
Metabolic 0 0% 1 1% 2 2% 0 0%
Mental 0 0% 1 1% 1 1% 2 6%
Musculoskeletal 1 2% 4 4% 5 6% 7 21%
Cardiovascular 0 0% 1 1% 4 5% 3 9%
Genitourinary 1 2% 0 0% 0 0% 0 0%
Digestive 1 2% 1 1% 0 0% 2 6%
Respiratory 4 7% 0 0% 1 1% 3 9%
Tumors 1 2% 1 1% 0 0% 1 3%
Skin 8 13% 11 12% 7 8% 2 6%

Work ability
For all fire fighters, the median self-reported work ability was 8.0 with an 
interquartile distance of 1.0. For fire fighters in the separate age groups, the 
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median work ability was 8.0, except for the oldest age group, with a median of 7.0 
(see Table 3, second row). 

chronic diseases and work ability
The work ability of fire fighters without chronic diseases had a median of 8.0 (IQD 
1.0), while a median of 7.0 (IQD 1.0) was found in fire fighters with a chronic 
disease. This difference was not significant between the groups (p = 0.22). 

The work ability of fire fighters in different age groups, reported separately for 
fire fighters with and without chronic diseases, showed a somewhat lower work 
ability for fire fighters with chronic diseases in each age group, as shown in Table 
3. However, none of the differences were significant (for increasing age groups, 
respectively: p= 0.59; p=0.34; p=0.77; p=0.30).

table 3 Self-reported work ability in different age groups, reported for all fire fighters, without 
and with chronic disease: mean (SD), median (IQD) and number
Work ability

Youngest-29 
years

30-39 years 40-49 years 50 years-oldest

all fire fighters
  Mean
  Median
  N 

7.8 (1.1)
8.0 (1.0)

61

7.7 (1.0)
8.0 (1.0)

94

7.8 (0.8)
8.0 (1.0)

87

7.5 (0.8)
7.0 (1.0)

34
Without 
chronic disease
  Mean
  Median
  N

7.8 (1.0)
8.0 (2.0)

48

7.8 (0.9)
8.0 (1.0)

77

7.8 (0.8)
8.0 (1.0)

68

7.7 (0.9)
8.0 (1.0)

20
With chronic
disease
  Mean
  Median
  N

7.5 (1.3)
8.0 (1.0)

13

7.5 (1.0)
7.0 (1.0)

17

7.7 (0.8)
8.0 (1.0)

19

7.3 (0.7)
7.0 (1.0)

14

discussion
About one quarter of the fire fighters reported having a chronic disease and most 
of them reported having only one chronic disease. Skin and musculoskeletal 
diseases were the most prevalent. Varying prevalences of chronic diseases were 
found in the age groups, which varied from 18 - 41%. The median general work 
ability was 8 out of a maximum of 10 and not significant different when having 
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(7.0) or not having (8.0) a chronic disease. The work ability in the different age 
groups reported separately for fire fighters with and without a chronic disease, 
showed a somewhat lower, although non-significant, work ability for the group 
with chronic disease. 

chronic diseases
In the general Dutch working population a prevalence of 19% of workers 
reporting one or more longstanding illnesses was found.2 Before this study, our 
expectation was that the specific high demanding occupation of fire-fighting, as 
being a physical and psychological requiring job, might have led to a selection of 
employees in this function with few chronic diseases. However, the prevalence of 
23% of fire fighters having a chronic disease was about the same as that found in 
the general working population.

Differences in prevalence of chronic diseases in different age groups were 
expected; with increasing age, the presence of chronic diseases increased. The 
types of diseases in the different age groups is noteworthy. In the youngest fire 
fighters skin disorders were most prevalent, while in the oldest fire fighters, 
musculoskeletal disorders were most prevalent. The presence of musculoskeletal 
diseases in many of the older fire fighters might be due to their recurrent physical 
load during their fire-fighting activities. The study of Gentzler and Stader, for 
example, revealed that some frequently occurring fire-fighting tasks caused high 
to very high risks for having musculoskeletal injuries.16 However, the prevalence 
of chronic musculoskeletal diseases in fire fighters has not been studied until now, 
according to the authors’ knowledge. 

In the present study, 19% of the fire fighters reported one disease, while 3% 
reported two and 1% three diseases. Compared to the general Dutch population, 
the percentage of workers with comorbidity is very low. In the general Dutch 
population aged 25 years and older, over 10% reported comorbidity.17 Post 
hoc, we checked which age groups the fire fighters who reported comorbidity 
belonged to. Half of the nine fire fighters with two diseases belonged in the two 
youngest age groups, while the other half belonged in the two oldest age groups. 
Further, of the two fire fighters with three diseases, one was part of the age group 
30-39 years and the other of the oldest age group. Consequently, globally, the 
fire fighters with comorbidity seem to be equally distributed over the age groups, 
which is in contrast with the general Dutch population in which the older age 
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groups reported increased comorbidity.17

In fire-fighting ‘enhanced wakefulness’ is an occupational health requirement, 
to perform the job safely and healthy for the employee and the public. Enhanced 
wakefulness is required for fire fighters to be alert during their 24-hour duty. In a 
study of Franssen and colleagues, employees with chronic diseases reported more 
fatigue compared to employees without chronic diseases; the employees with 
chronic diseases were about three times more likely to be fatigued as employees 
without chronic diseases.18 Therefore, it is recommended for occupational 
physicians to pay attention to eventual problems with fatigue in employees with 
chronic diseases.

Work ability and chronic disease in fire fighters
No significant difference was found in self-reported work ability when comparing 
the fire fighters with and without chronic diseases. The reason for not finding a 
significantly decreased work ability in fire fighters with chronic diseases might 
reside in the type of the most reported disease. As shown in Table 1, overall skin 
disorders were the most prevalent disease in fire fighters. In the study of Lerner 
et al. it was revealed that skin disorders result in the least work limitations with 
respect to physical and psychosocial demands, compared to work limitations 
caused by other diseases such as musculoskeletal disorders and diabetes.7 The 
slightly lower work ability for fire fighters with a chronic disease makes it clear 
that those fire fighters found a way to function well in their jobs despite their 
diseases. However, it could be that the fire fighters whose work ability was highly 
affected by their chronic disease might have already left employment.   

The present study revealed that having a chronic disease is not associated with a 
significantly lower work ability in fire fighters. Therefore, having a chronic disease 
can not, as a rule, be a reason to exclude fire fighters from executing their jobs. 
In fact, the opposite is the case: it is important to keep employees with a chronic 
disease in their jobs, at least for two reasons. The first reason is that a study of 
Bowling revealed that persons with chronic diseases highly appreciated their 
work.19 Persons with long-standing illnesses or conditions, such as respiratory 
conditions, joint disorders and heart and circulatory diseases, mentioned ‘the 
availability to work or being able to work’ as most important in their lives, while 
the general population did not rate that aspect as most important in their current 
lives.19 In addition to that employee perspective, from the societal perspective, 
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workers with a chronic disease should be tried to keep active in working life. All 
employees, including employees with a chronic disease, will be indispensable at 
work in the future for financial reasons to avoid the shortage of active workers 
compared to retirees.20 In conclusion, efforts should be made to keep employees 
with chronic diseases fit for their jobs, in addition to employees in high demand 
jobs if health and safe working for the employee, colleagues and the public can be 
guaranteed.

The Work Ability Index (WAI) as developed by Tuomi consists of several 
questions measuring self-reported work ability.15 Criticism to the WAI-score is 
that it gives too much weight to diagnoses of diseases, which are not necessarily 
related to work ability.21 Therefore, we used the single-item first question of the 
WAI specific about work ability and questioned chronic diseases separately from 
it, to study the influence of chronic diseases on work ability. We did not find a 
significant difference in self-reported work ability for the fire fighters with versus 
without a chronic disease or in the different age groups. Because the measures 
were asked for concurrently, it may be of particular interest to monitor work 
ability over time, especially in this high-demand occupation. It will be interesting 
to see whether a difference in work ability will occur between fire fighters with 
and without chronic diseases. One might expect that work ability over time will 
be more affected in the fire fighters with chronic diseases during their career. 
Therefore, it is of interest to monitor the work ability of each individual fire fighter 
during their career.   

Skin diseases were most prevalent, in one out of every ten fire fighters in the 
present study. It might be a work-related disease in this occupation. Therefore, it 
is recommended to put considerable effort in prevention of exposure to situations 
that can cause skin diseases. In addition, this article emphasized the presence 
of chronic diseases in fire fighters. However, the limitations in relation to the 
execution of the job, which might develop over time as a result of a chronic 
disease, should be the subject of conversation between occupational physician 
and employee.
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