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1 BACKGROUND 

The New Firefighters Pension Scheme (NFPS), introduced from 6th April 2006 and 
open to all firefighters as an opt-out scheme, includes a normal retirement age of 60. 
The Hutton proposals for the Firefighters Pension Scheme (FPS), the scheme pre-
introduction of the NFPS which closed to new entrants on 5th April 2006, also includes 
a recommendation to consider a new normal retirement age of 60. However, the FBU 
is concerned that there has never been any evidence developed or considered on the 
ability of firefighters to perform operationally beyond the age of 55. As a result they 
have never agreed or endorsed the retirement age of 60 and support a normal 
retirement age for the NFPS equal to that in the FPS of 55. As a further complication, it 
is understood that all potential redeployment opportunities, which could previously have 
been used as a means to enable firefighters to remain in employment but in a non-
operational role (a role with the same salary but no operational requirement), have now 
been closed, as Fire and Rescue Authorities have converted these posts to non-
uniformed roles to save salary costs. 
 
It has been assessed, on an aspirational basis, by some from in and around the service 
that, as the fire service was changing (i.e. more preventative work), people could be re-
deployed into less physically demanding jobs as they got older, enabling them to 
remain in employment.  However, it has now apparently been accepted by the 
employers that such re-deployment opportunities are extremely limited and need to be 
within role, meaning that such firefighters have to be able to remain operational (i.e. 
undertake firefighting duties) or be pensioned off. 
 
Against this background, the FBU commissioned a report on the physical demands 
placed on operational firefighters and the implications for this in terms of tolerance of 
the physical, thermal and other demands placed upon them if they were to be required 
beyond 55. 
 
In 1996, a report on this issue was prepared on behalf of the Home Office (Haisman, 
1996) with the specific remit of determining whether the (then) retirement age for 
firefighters of the rank of Station Officer and below of 55 years was justified, and 
whether or not a higher (or lower) retirement age would be appropriate.  It concluded 
that raising the limit above 55 years would result in fewer firefighters being able to meet 
the physical requirements of firefighters’ duties and that “there is, therefore, no case for 
raising the limit”. 
 
 
2 RESEARCH AIMS 

As an initial step, prior to making any decision whether or not to commission a more in 
depth evidence-based review, a preliminary scoping study was carried out.  This 
reviewed key reviews, papers and reports; and assessed the likely extent and strength 
of the evidence available. Gender issues were taken into account throughout the 
report.  This scoping study serves to provide an initial overview of the literature and 
gives an indication of the extent of material available for any full review and the likely 
magnitude of any effect identified.   
 
Specifically, the study aimed to: 
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• Carry out a preliminary appraisal of the literature on the physical and 
psychological demands of firefighting and employment as a firefighter. This 
would cover issues such as: 

 
o Physical workload; 
o Thermal stress; 
o Biomechanical loads; 
o Psychological stress; 
o Shiftwork. 
 

• Carry out a preliminary appraisal of the impact of aging on the tolerance of each 
of the issues identified and explored; 

 
• Prepare a preliminary position paper regarding the findings in respect of each of 

these issues and their potential implications for: 
 

o the ability of older firefighters to carry out these tasks; 
o any impact of the health of firefighters; 
o any impact on firefighter safety. 

 
 
3 METHODOLOGY 

The information within this report has been collated after a scoping study of research in 
the area.  Searches were carried out using the search terms listed below 
 
Population 
Fire-fighters 
Firefighter 
Fire Fighter 
Firemen 
Fire Personnel 
Smoke Jumper 
Emergency service  
Emergency service personnel 
Fire Service 
 
Ageing worker 
Older Worker 
At Work 
Economically active 
Greying workforce 
Active ageing models 
 
Potential Risks 
Work capacity 
Physical workload 
Thermal stress 
Biomechanical loading 
Psychological stress 
Shiftwork 
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Outcomes 
Health Impact 
Safety Impact 
Reduction/increase in ill health  
Reduction/increase in sickness absence reporting 
Reduction/increase in accidents 
Extended working life 
 
Searches were carried out on a number of databases including Medline, Google 
Scholar, the National Archives and websites including HSE, NIOSH and CCOHS.   
 
The search resulted in 57 papers being identified, of which 15 related specifically to 
operational firefighters (although five references were from the same research team 
and addressed the same issue from differing perspectives).  Not all of these contained 
information relevant to the issue of age and firefighting. Relevant information from 
these papers, and others known to the research team, has been used in preparing the 
following overview. 
 
 
4 PHYSICAL WORKLOAD AND AGE 

In 2004, a literature review of the operational physiological capabilities (and demands) 
of firefighters was prepared on behalf of the Office of the Deputy Prime Minister 
(ODPM) (FRDG, 2005a). 
 
Although a reasonable number of studies were reported, both from the UK and 
overseas, this concluded that it was difficult to derive an accurate view of the 
physiological and biomechanical demands of firefighting because of variations, 
uncertainties and methodological shortcomings in many of the studies.  In addition, it 
found that operationally there was no consensus on the duration, intensity, frequency, 
etc. of different tasks. 
 
Nevertheless, the report concluded that firefighters perform a huge number and variety 
of different tasks, ranging from ones lasting for a few seconds to others spread over 
several days.  Although it concluded that much of the data on the metabolic costs of 
firefighting tasks was indirect and based on what were considered to be poorly 
controlled tasks it nevertheless reported a number of studies in which the demands 
were potentially quite high.  In fact, to some extent, the apparent ‘poor control’ stems 
from the operational freedom given to those being studied.  It could be argued 
therefore that, in some instances at least, the apparent variation in demands and 
responses recorded, interpreted in the FRDG report as poor control, reflects the 
relative freedom that a fire team will have to organise team activities.  This is reflected 
in the further observations that tasks are largely self-paced and that the rate will largely 
be determined by that achievable by the least-fit member of the team. 
 
Following this review, a series of physiological studies were commissioned, some of 
which were reported in a subsequent report (FRDG, 2005b).  Although these studies 
focussed primarily on the thermal impact of the activities it was noted, from heart rate 
recordings, that significant proportions of the exercise time entailed firefighters working 
at heart rates classified as ‘hard’ or ‘very hard’.  In many cases however, work duration 
was restricted by the availability of air, particularly when SDBA was used (rather than 
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EDBA).  This heart rate data must be interpreted with some caution, because the 
demands of the hot conditions mean that not all of any increase is attributable to 
physical work.  However, the results clearly indicate that, during incidents such as 
those simulated, the levels of physiological demand are quite high. 
 
Since the publication of that review, some other material of possible relevance has 
been published in the scientific literature.  Bos et al (2004), reported on a study of 
Dutch firefighters who were observed and studied during actual operational incidents.  
Based on a sample of 222 firefighters drawn from 20 different fire stations in a variety 
of locations they concluded that the work of a firefighter was characterised by a low 
frequency of incidents (mean per shift 1.5, range 0-7); a short turn-out time (mean 88 
minutes, range 11-481 minutes); short tasks (varying from means of 3-35 minutes); and 
energy demands as shown by heart rates classified as moderate to occasionally high 
(highest for tasks involving SCBA use).  Although the ages of the firefighters were 
documented (with approximately 22% over 40 years) age was not studied as a co-
variable.  Similarly, although 10 of the 222 firefighters studied were female, gender was 
not studied separately and the data from these 10 was included within the findings. 
 
Three reasonably recent papers have been identified which specifically consider the 
implications of age in firefighting activities.  In the first of these, Sluiter and Frings-
Dresen (2007) considered the implications of aging and work ability in firefighters, 
focussing primarily on Dutch firefighters although much of the literature was 
international.  They estimated that the average firefighter would experience 242 
turnouts (including false alarms) per year, irrespective of age.  It is noticeable that this 
paper makes little reference to gender in describing the various studies reported, 
suggesting that there is very little evidence regarding aging in female firefighters. 
 
One clear feature of the review was a decline in physical work capacity (as measured 
by aerobic capacity) with age.  Thus, in one study, out of 150 firefighters of unspecified 
gender, 60% of those aged between 40 and 45 failed to attain a criterion of 33.5 ml kg-1 
min-1, rising to 80% of those aged 50-55 and 90% in those aged 60-65 years.  This 
paper (Saupe et al, 1991) is of particular interest because it specifically addresses what 
it describes as “the complex issues involved in abolishing mandatory retirement ages”.   
 
It should be noted that the criterion used represented the least stringent of various 
criteria presented.  To put this criterion into context, for many years the fitness 
requirement on entry for UK firefighters, based on work by Scott et al (1988), was 45 ml 
kg-1 min-1 or greater.  It is believed that this was based upon an assumed deterioration 
with age, such that older firefighters would still have the requisite level of fitness to 
perform their duties (of around 39 ml kg-1 min-1) by the then compulsory retirement age 
of 55.  Clearly, extending that age limit would be expected to result in a further 
deterioration of physical work capacity which, in some individuals, would be expected 
to make continuing performance a problem. 
 
Returning to Sluiter and Frings-Dresen (2007) the authors cite some of their own earlier 
work, originally published in Dutch.  This looked at the physical workload as determined 
by the percentage of heart rate reserve used (maximum-resting heart rate) in two types 
of turn-out “technical help” and “fire extinction”.  The authors found a significant trend 
with age in the former type of turn-out but not in the latter.  In both cases the generally 
relatively small differences in mean values between age groups were swamped by 
what the authors described as “huge” differences within age groups.  This suggests 
that factors other than age have a greater influence on heart rate (and, by implication 
physical fitness) than does age itself.   
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In part, this lack of any difference due to age probably reflects a degree of self-pacing, 
with older firefighters performing tasks more slowly to accommodate their limitations.  
Certainly this was the case in another paper cited by Sluiter and Frings-Dresen (2007) 
in which a number of firefighting tasks had to be performed.  In this paper (Sothmann et 
al, 2004) firefighters under 40 years took, on average, less than seven minutes to 
perform a battery of tests whilst those over 50 years averaged more than nine minutes 
to complete the same battery.  The same paper reported that female firefighters took, 
on average, around two minutes longer to complete the battery than their male 
colleagues.  No distinction is made between any age effect and gender. 
 
In another paper, Lalic et al (2007) reported on a study of the physical fitness of 
firefighters in Croatia, including relating this to age.  Although a fitness test (step test) 
was performed, the authors do not report these results according to age.  However, two 
other tests (explosive power and repetitive power) are presented as showing a 
negative correlation with age.  Unfortunately, no statistical significances values are 
quoted to accompany these.  As with the data of Sluiter and Frings-Dresen however 
one clear characteristic is that the variation within any age group is far greater than the 
change with age.  No reference is made to gender in this paper which uses the terms 
firefighters and firemen interchangeably, suggesting that they were exclusively male. 
 
Finally, in a very recent study in the UK, Bennett et al (2011) reported on studies of 
firefighters in the Royal Fleet Auxiliary, specifically to address the question “does age 
matter?”  A group of 48 male RFA personnel, aged from 18-58 years, took part in the 
work, in which various parameters were used to develop a predictive model of the heart 
rate demands imposed by firefighting exercises.  The authors found that obesity (as 
reflected in waist circumference) and habitual physical exercise were correlated with 
these demands but not age.  Waist circumference (WC) was a better predictor than the 
more commonly used index of obesity - the body mass index (BMI) - although the two 
were very highly correlated.  Despite this finding, the authors noted that older 
firefighters tended to have a higher WC (and BMI) than their younger counterparts and 
exercised less.  Put another way, it could be suggested that older firefighters tended to 
find the work more demanding but this was because they were more likely to be 
overweight and to habitually take less exercise rather than being attributable to their 
age. 
 
As noted above, little attention has been paid to physical workload and aging amongst 
female firefighters, possibly because of the relatively small numbers of female 
firefighters in many countries and brigades.  The general scientific literature suggests 
that female physical work capacity (aerobic power) declines at around the same rate as 
males (or slightly slower) but that muscle strength might decline slightly more rapidly in 
older females than males of a similar age (de Zwart et al, 1995). 
 
It would seem therefore that, although there is a progressive reduction in physical 
fitness and work capacity associated with age, this is generally less than the extent of 
variation within any age group.  Furthermore, it would seem not to be a consequence of 
age itself but of factors usually associated with age such as increasing body fat (not 
necessarily obesity) and a reduced level of physical activity.  Age in itself is therefore a 
potentially misleading criterion in determining continuing work ability. 
 
A similar conclusion was drawn in the earlier review of the fitness and physiological 
requirements of firefighters (FRDG, 2005a) which stated: 
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“This review team suggests that age is irrelevant if it can be 
demonstrated that they are capable of performing the role with 
reasonable safety.” 
 

Whilst this conclusion might be valid on scientific grounds, a more pragmatic approach 
would suggest re-wording this to read “age need not be relevant”.  Age is irrelevant for 
the firefighter who has maintained his (or her) fitness level by regular exercise and 
gauges his dietary intake to avoid weight gain.  However, a number of studies of 
firefighter fitness have demonstrated that, on average, a firefighter has the same level 
of fitness as his (or her) non-firefighter peers of a similar age.  The level of physical 
activity required of a firefighter to perform their job is not sufficient to prevent a gradual 
decline and, in the absence of any regular fitness training, such a decline is therefore 
seemingly inevitable. 
 
 
5 HEAT TOLERANCE AND AGE 

A review of the scientific literature on aging and heat tolerance (Pandolf, 1997) 
concluded that, as with physical work capacity, age as such does not have any effect 
on heat tolerance.  However, in a direct parallel with the research on physical fitness 
and work capacity, this conclusion is reached only after ‘stripping out’ the effects of 
other factors which are usually age-related.  Thus, as indicated by Shephard (1999), 
the degradation of the cardiovascular system, reflected in a reduction in physical 
fitness, leads to a reduction in heat tolerance.  As shown in studies summarised by 
Pandolf, if other age-related factors such as body fat and physical fitness are balanced, 
heat tolerance is not affected by age.  If however heat tolerance is examined in groups 
of individuals in which these normal age-related factors are taken ‘as found’ then there 
will be a progressive deterioration in heat tolerance.  Similarly, Pandolf reports studies 
which have shown that, if matched for physical attributes such as fitness and body fat, 
men and women have similar levels of heat tolerance.  As with age however, the 
average female of a given age will be less fit and have a greater percentage of body fat 
than her male counterpart, meaning that her heat tolerance will be lower. 
 
A more recent review (Kenney and Munce, 2003) reached exactly the same conclusion 
(nor surprising as there appear to have been few new studies in the intervening 
period).  Thus, whilst age itself does not result in a reduction in heat tolerance, factors 
normally associated with aging (reduced fitness, increased body fat) do lead to such a 
decline. 
 
 
6 BIOMECHANICAL CAPACITY AND AGE 

In addition to dynamic activities, the work of a firefighter also imposes some 
biomechanical challenges, especially those associated with the manual handling of 
equipment. 
 
Although not specifically considering firefighters, Kowalski-Trakofler et al (2005) 
present a brief overview of psychological and physical factors potentially influencing the 
safety of an aging workforce.  The authors state that joint mobility, dexterity and muscle 
strength all decline with age, although it should be noted that, in some instances (e.g. 
joint mobility), the reduction up to the age of 60 is relatively slight.  According to the 
authors, muscle strength peaks at around 25-30 years and according to “rough 
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estimates” drops to about 85% of that peak by the age of 50 and a further 10% (75%) 
by the age of 65 years.  Clearly therefore, demands on muscle strength will require an 
increasing proportion of capability and, in some individuals, strength capabilities will be 
exceeded by those demands. 
 
Sluiter and Frings-Dresen (2007) reported on a small scale study of lifting capacity of 
serving firefighters (aged from 23 to 53 years).  Based on measurements of back, arm 
and shoulder strength the authors found no significant differences attributable to age 
and concluded that all groups were fit for heavy work.  As with other parameters, mean 
data showed that there was a decline in average capacity with age but that this was 
swamped by the considerable variability in capacity within each age group.  Given the 
relatively small number of firefighters in each group (there were only three in the >49 
years age category) it is possible that a larger study would have revealed differences.  
In addition, no information is given as to the basis of selection of this small group (25 
overall).  It is also possible that the older firefighters represented a ‘survivor population’ 
with those having suffered a greater decline in ability no longer remaining as 
firefighters. 
 
One specialist aspect of biomechanical function is that of balance.  A series of papers 
by a Finnish research group reports on studies of this issue, and firefighters feature 
strongly in these reports as an occupational group.  Gender was also included as a 
variable.  However, in this paper, the female participants were drawn from different 
occupational groups.  From this series of papers, Punakallio (2003) reported that, in 
male construction workers and firefighters (and female nursing staff and home care 
workers) younger (≤39 years) and middle-aged (40-49 years) workers were faster and 
made fewer errors in a balancing task than did their older colleagues (≥50 years).   
 
Finally, in a recent paper, Holviala et al (2010) referred to the age-related deterioration 
in neuromuscular function, observing that this could possibly be slowed (if not 
prevented) by appropriate training.  Thus, as with physical (dynamic) work capacity, the 
reduction in strength can in part be attributed to a reduction in habitual application of 
that strength.  The authors also demonstrated that, in some individuals at least, some 
of the decline in capability was recoverable following a sustained training programme, 
although large individual differences were noted. 
 
 
7 PSYCHOLOGICAL STRESS 

Durkin and Bekerian (2000) reported on what they termed ‘psychological resilience’ to 
stress in firefighters.  The authors differentiated between ‘incident-stress’ (usually, but 
not always, an acute reaction to a specific event or incident, often manifested as what 
is known as PTSD) and ‘organisational stress’.  This reflected the terminology used in a 
previous report (Fit for Duty, 2000) which observed that the existence and effects of 
organisational stress in the Fire Service was not readily acknowledged or understood.  
This earlier report also commented that, although there was widespread anecdotal 
evidence that stress (in the Fire Service) was increasing, there was a lack of 
substantive information to quantify (or explain) this.  The study of Durkin and Bekerian 
did little to advance this knowledge, as it focussed primarily on issues such as coping 
strategies.  Specifically, it makes no reference to the influence of age on the incidence 
of stress within the Fire Service. 
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Although not specifically regarded as ‘stress’, Sluiter and Frings-Dresen (2007) 
reported on earlier work which had examined reports of ‘emotional and mental 
demands’ on firefighters, showing that these both tended to increase with age.  
However, it is not clear whether these demands reflect factors such as increasing 
responsibility, or whether the level of demands remain the same but older firefighters 
regard them as more challenging. 
 
One recognised determinant of occupational stress is perceived control.  Theoretically 
therefore, an older firefighter, perhaps with more responsibility within a team, will 
regard themselves as more in control and therefore less likely to experience stress as a 
result.  However, this is purely conjectural and, as indicated in the Fit for Duty report, 
there is little quantitative information on stress in firefighters and none on the influence 
of age on that stress. 
 
 
8 SHIFTWORK AND AGE 

As Smith et al (1998) point out, the adverse effects of shift work are well established.  
However, most studies (this one included) focus primarily on examining the effects of 
different types of shift pattern (e.g. different shift durations or more rapid rotation 
between shifts) rather than shift work itself, although these effects might be influenced 
by age.  Thus, in their review, the authors cite one study where older workers were less 
likely to support 12-hour shifts (compared to 8-hours) than their younger counterparts, 
although other studies have failed to find such an effect. 
 
Shift work and aging (not specifically in firefighters) was the particular focus of a paper 
by Harma and Illmarienen (1999), in which they summarised the impacts of shift 
working.  Thus, shift workers older than 40 years appear to be more susceptible to 
sleep disorders than their younger colleagues, especially in the disruption of sleep 
during the day, following night shifts.  The evidence on gastrointestinal disorders is 
more mixed.  Shift workers are more likely to suffer from conditions such as peptic 
ulcers, presumably because of disruptions to eating patterns.  Gastrointestinal 
problems appear to be most prevalent amongst younger shift workers although, if other 
digestive system diseases are included, workers with longer experience of shift work 
(usually confounded with age) are more at risk. 
 
Other studies reviewed have shown that shift work is a risk factor for coronary heart 
disease, as is age.  It is not always possible to differentiate between these factors.  
However, in one study cited, an increase in coronary heart disease was shown with 
increasing shift work exposure, up to 20 years of service, after which the risk fell away 
and those engaged in shift work appeared to be less at risk than the general 
population.  The authors suggested that this was probably attributable to the selection 
of the cohort (a healthy worker effect).  Shift workers also appear to be more at risk of 
“psychoneurotic” disorders such as anxiety and depression although again a healthy 
worker effect might apply in later years. 
 
In their review of safety and aging, Kowalski-Trakofler et al (2005) cite their earlier 
review but do not appear to have identified any new, more recent, material. 
 
According to Costa and Sartori (2007) the critical age for reduced tolerance to shift 
work is reported by many to be between 40 and 50 years.  It is not clear whether this 
signifies that this age band is at particular risk or whether the risk increases above this 
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age, although it would seem from the literature to be the latter.  The authors used the 
Work Ability Index (WAI) as an index of functional working capacity, based on self-
perception of ability, without any particular focus on the nature of any work demands.  
Workers reported a reduction in WAI with age, a reduction which was more marked in 
shift workers, especially males over 55 years and females in the younger (46-55 years) 
age group, although none of these differences were statistically significant. 
 
Somewhat paradoxically, the same study showed younger shift workers as more likely 
to report illnesses (attributed to a healthy worker effect by the authors), although shift 
workers were significantly more likely to report illnesses than their day working 
colleagues. 
 
Amongst their recommendations, the authors suggested, on the basis of the available 
evidence that workers over 45-50 years should either abstain from night work or limit 
their exposure.  However, in a note of caution the authors indicate the difficulty in some 
studies with distinguishing the effects of aging on shift work from experience and job 
changes.  This resulted in some studies showing an apparent improvement amongst 
more experienced (older) workers with more senior roles and responsibilities.  In 
addition, the influence of the healthy worker effect often meant that those who 
remained in shift work at an older age were those better able to cope.  This view was 
reinforced by studies which showed worse health amongst those older workers who left 
shift work compared to those who remained. 
 
However, it should be noted that shiftwork within the fire service differs from that in 
industry, in that a working night has a period built in which, subject to responding to 
emergency calls and performing other urgent work, allows a firefighter to rest between 
midnight and 7 am. This cannot be overlooked as it is likely to have some impact on 
reducing the negative effects of shift work experienced by other groups of workers. 
 
 
9 THE HEALTH OF AGING FIREFIGHTERS 

A wide variety of health conditions have a clear association with age with the 
prevalence increasing with increasing age.  Such diverse illnesses as osteoarthritis and 
diabetes are more common amongst older members of any population (not specifically 
firefighters) and can have consequences for older workers in their ability to carry out 
their job or in their consequent risk of injury.  In occupational groups such as firefighters 
a third consequence can be that of an increased risk to colleagues whose safety might 
depend on the performance of other team members. 
 
Many illnesses have a clear relationship with age, their prevalence becoming 
increasingly common amongst older members of the population.  For example, Lui et al 
(2002) present data for coronary heart disease (CHD) which shows the prevalence of 
CHD amongst men increasing markedly from the age of 55 years.  Similarly, White and 
Panjabi (1990) cite research as showing that intervertebral disc degeneration first 
appears in the second decade in males and that, by the age of 50 years, 97% of all 
lumbar discs are degenerated.  Similar patterns can be identified for females. 
 
Clearly, where these conditions impact on an individual’s ability to perform their work, 
then they might have little option but to retire.  There is relatively little evidence to 
indicate whether firefighters are more or less at risk from such conditions than the 
general population.  In a review on behalf of the Industrial Injuries Advisory Council, 
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Graveling and Crawford (2010) found that the majority of papers studied the 
occurrence of various forms of cancer, whilst there were relatively few which studied 
non-cancer health risks.  Very few studies included female firefighters, usually because 
there were too few within the sample to permit statistical analyses. 
 
One non-cancer health problem studied was cardiovascular disease, where nine 
papers were found (still a relatively modest number).  The collective findings were 
unclear, possibly in part at least because different aspects of cardiovascular disease or 
coronary heart disease were studied.  Thus, a review paper found no association 
between coronary heart disease mortality and being a firefighter, with the risk broadly 
being comparable to that of the general population.  However, Holder et al (2006) 
reported that firefighters were approximately three times more likely to die ‘on-duty’ 
from cardiovascular disease than the US working population overall, suggesting a need 
for further investigations of this issue from a UK perspective. 
 
Graveling and Crawford (op cit) found one paper which suggested that firefighters 
might be at an increased risk of suffering from osteoarthritis of the hip or knee.  Both of 
these conditions are clearly age-related and can be severely disabling.  For example, 
although not necessarily attributable to osteoarthritis, Peat et al (2001) cited studies 
indicating that 15% of the general population aged over 55 years have had restricted 
activity because of knee pain, occurring “on most days in one month during the past 
year”. 
 
In a study of a Swedish population, Vingard et al (1991) found that firefighters were at 
an increased risk of both hip and knee osteoarthritis compared to the general 
population.  These findings should be regarded with some caution because firefighters 
formed a very small sub-group within the study.  Nevertheless, the finding that 
firefighters were approximately 2.5-3.0 times more likely to be hospitalised due to one 
of these conditions must give some cause for concern.  The authors comment that 
firefighters (in Sweden) have a requirement for physical training as part of their job and 
speculate that this, rather than actual work activities, contributed to their osteoarthritis.  
The level of such training required is not known and care should therefore be taken in 
assuming that these findings can or cannot be expected to be reflected in the UK. 
 
The absence of any consideration of female firefighters is of particular concern.  There 
are a number of health risks which increase significantly in post-menopausal women 
because of the hormonal changes which occur at this time.  For example, post-
menopausal women are believed to be more at risk of high blood pressure (and its 
accompanying health effects) because of the loss of the protective effect of circulating 
oestrogen.  Although at present the relatively low number of females in general and 
aging females in particular amongst the UK Fire Service means that few individuals are 
likely to be at risk, increases in the recruitment of females in recent years could result 
in growing problems in the future. 
 
 
10 THE IMPLICATIONS FOR AGING FIREFIGHTERS AND 

RETIREMENT 

The first point to note is that, whilst there is relatively little data specific to male 
firefighters there is virtually none relating to female firefighters.  A number of studies on 
the fitness of firefighters have suggested that, on average, they are no fitter than non-
firefighters of a similar age.  It would therefore be reasonable to suggest that the 
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findings of studies on non-firefighters are equally applicable to the firefighter 
population.  The exception to this would potentially be where firefighters have been 
shown to be at an increased risk of ill-health.  Again, generally speaking, a number of 
studies have suggested that, with a few exceptions, firefighters are no more or less 
healthy than the general population.  The review by Graveling and Crawford (op cit) 
suggested that firefighters were slightly more at risk than others to a number of 
different forms of cancer, although the one major UK-based study offered a conflicting 
view.  It is not clear to what extent the development of any of these cancers would 
adversely affect work capability in their early stages (before diagnosis).  
 
In both men and women, it is clear that there are wide variations in tolerance to both 
physical work and heat.  This can serve to obscure age-related differences but also 
means that age alone is a relatively poor predictor of capability.  Nevertheless, 
although factors such as diet and habitual exercise can reduce the rate of decline, it is 
clear that both heat tolerance and physical work capacity do reduce with age. As a 
further complication, a number of studies have suggested that, to some extent at least, 
behavioural mechanisms can be used by individual firefighters to compensate for this 
deterioration.  Clearly however, this will only be effective where there is scope for self-
regulation.  Common attitudes of not wanting to let colleagues down, or not liking to 
admit to being unable to achieve a target, will often lead to individuals pushing 
themselves beyond what they would otherwise regard as their limit. 
 
Although usually representing only a small proportion of turn-outs, probably the most 
physically demanding scenarios faced by firefighters are live fire entries involving the 
use of BA.  Previous studies of such situations suggested that exposure to such 
situations was usually limited by the availability of air within the BA cylinder (Love et al, 
1996).  However, more recent studies for FRDG, (FRDG, 2005b) found that, with the 
new extended duration BA, this was no longer the case, and the majority of firefighters 
studied (who, as a group, were fitter and generally younger than in the average for the 
service) were withdrawn due to them attaining an excessive body temperature or for 
other safety reasons.  Those who withdrew through being ‘out of air’ were all using 
standard duration BA.  The implications of the ‘loss’ of this safeguard require careful 
consideration. 
 
Based on the available data it can be stated that, on average, older firefighters of either 
gender will find the demands of being a firefighter more taxing than will their younger 
counterparts; both in terms of the physical work demands and of the extent of any heat 
strain experienced.  They will also require longer to recover from these demands (de 
Zwart et al, 1995; Kiss et al, 2008) although, given the frequency of turn-outs in most 
stations, this is unlikely to present significant problems. 
 
Given the understanding that the entry requirements for UK firefighters are based, at 
least in part, on the assumption that these reflect an anticipated deterioration in 
performance up to a certain age, it must be assumed that, beyond that age, an 
increasing proportion of firefighters will find operational demands more challenging.  De 
Zwart et al (1995) suggest that an age-related imbalance between physical workload 
and physical work capacity might result in a chronic overload, increasing the risk of 
long-term health effects such as musculoskeletal complaints and disorders.  However, 
this generally applies to those occupations where the physical demands are more 
sustained.  In the case of firefighters the risks are probably more acute although, in the 
case of those demands requiring the application of force, age-related deterioration in 
muscle strength could lead to the development of some chronic ill-health problems. 
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Most operational firefighters work on a shift system to provide 24-hour cover.  There is 
evidence (not specific to firefighters) to suggest that older workers (over 40 years) find 
the demands of night work harder to cope with which is another factor to be taken into 
account. 
 
Considering psychological rather than physical demands, although the risks of PTSD 
have been recognised, there have been very few studies of occupational stress 
amongst UK firefighters and none examining the implications of aging in respect of any 
such stress.  Theoretically, any deterioration of individual ability to tolerate stress with 
age will be balanced against an increased development of coping strategies with 
experience and, potentially at least, a decrease in some sources of stress with 
increasing seniority and control.  However, it is not possible to state where the balance 
of these factors will lie in terms of the overall level of stress experienced. 
 
In summary, some firefighters will be capable of continuing to meet the operational 
demands of being a firefighter beyond the current retirement age.  However, an 
increasing number will suffer from health problems which will impair this ability, 
including (amongst many) musculoskeletal disorders (especially of the back); 
osteoarthritis and diabetes.  In addition, age-related deterioration in physical fitness, 
muscle strength and heat tolerance will mean an increasing number will find it difficult 
to meet the acute challenges of firefighting, resulting either in a degradation in 
operational performance (older firefighters performing allotted tasks more slowly) or an 
increase in risk of acute injury such as severe fatigue or heat-related illness (where 
self-pacing is either not possible or not practiced).  It could be argued that imposing a 
blanket age limit will unnecessarily restrict some firefighters who could safely remain in 
service.  However, until some reliable and fair means is identified of determining who 
those individuals are, raising the current limit will place more firefighters at risk than is 
currently the case. 
 
In 2002, an independent review of the Fire Service (Bain et. al., 2002) included a brief 
consideration of the pension provision for firefighters.  It commented on the structure of 
the pension scheme, stating that “firefighters who are no longer physically fit for full 
operational duties often have no incentive to remain in the service carrying out other 
duties” (this of course presupposes that there are other duties for them to perform) and 
suggesting that “firefighters who are no longer physically fit for full operational duties 
are able to retire rather than be redeployed, and ill health has been interpreted widely” 
(p90).  Elsewhere (p15/16), the same review comments on the risk of death or injury in 
service, commenting that the role of a firefighter is much safer than it used to be; and 
citing work by Roberts (2002) which showed that the risk of death at work was lower 
amongst firefighters than in many other occupations.  The current review is not 
concerned with the issues of death or injury in service.  However, the distinction 
between ill-health; and fitness for duty is an important one and one which will need to 
be clarified further.  Age-related deterioration in physical strength, work capacity and 
heat tolerance is not “ill-health“; and pressures to reduce the number of ill-health 
retirements within the service will make it important to clarify this distinction.  
 
In 1996, Haisman concluded that raising the current age limit for firefighters of 55 years 
“would result in diminishing numbers being able to meet the requirements” of being a 
firefighter.  There is no evidence that the requirements in the current service are any 
less taxing than they were at that time, or that current firefighters are any better able to 
meet those requirements.  There is therefore no apparent justification for deviating from 
that view.  
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