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ABSTRACT
Occupational health and safety (OHS) is important for any organization, as it is a key 
aspect determining its success. In terms of new OHS approaches to risk management 
considering workers’ age in both manufacturing and non-manufacturing sectors, it is 
essential to implement new preventative measures allowing the acceptance of ad-
equate risk considering the active age of the employees.
The abovementioned reasons led to the creation of a risk assessment tool that fo-
cuses on elderly workers. The risk assessment tool is based on a combination of a 
questionnaire and a matrix method. The matrix meth-od is extended by a coefficient 
considering the worker’s age. The abovementioned reasons led to the creation of a risk 
assessment tool that focuses on elderly workers. The risk assessment tool is based on a 
combination of a questionnaire and a matrix method. The matrix method is extended 
by a coefficient considering the worker’s age. The utilization of the modified matrix 
method is not limited by the company’s size or scope of activities, thus making the 
method very practical and widely utilizable. 
Defining the coefficients that would take the employee’s age into account proved to 
be a demanding task. Its solution was based on the changes in the functional capacity. 

1. Introduction 
	 Higher average age of employees is not an exception in today’s companies. There 
are several reasons why workers remain on the job until increasingly older age. It is 
either the choice of the workers themselves, as feel able to perform their jobs until 
old age thanks to better healthcare, or the society’s requirements related to the lack 
of workers in productive age and the sustainability of pension systems, which are ad-
dressed by increasing the retirement age.
	 In risk management that takes the elderly workers into consideration, it is important 
to emphasize that this group of employees is exposed to the same risks and threats 
as all other workers, however, the probability of injuries and their consequences may 
vary. It can therefore be stated that if the individual parameters in the risk calculation 
are higher, they will also be reflected in the higher resulting risk [4].

2. Risk and Elderly Workers
	 The labour market is currently undergoing major changes, since the society is chang-
ing and the la-bour market reflects all societal and population changes. The present-
day society is characterized by prolongation of the average length of human life. The 
number of people of higher age category is growing and the number of newly-born 
children is decreasing, which results in an unfavourable ratio of economically active 
group of population to the dependents (group of people who are not yet or no longer 
economically active) [7].
	 The activities that are related to tackling the situation include the extension of em-
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ployees’ working life. The conditions in various EU 
states vary (attitudes of people to this issue, vari-
ous life expectan-cies, economy) and the speed of 
increasing the retirement age differs as well. Never-
theless, all member states are implementing mea-
sures leading to the extension of their inhabitants’ 
working life [3].
	 Just like any other change, the extension of work-
ing life is also accompanied by side effects. Organ-
izations find themselves in situation when they 
are forced to change their own human resources 
man-agement strategies. The recruitment of new 
workers will gradually widen its focus towards old-
er as well as younger age categories. The structure 
of staff will therefore change – organizations will 
be forced to adapt some of their activities (recruit-
ment, education and training, remuneration, in-
centives and many others, including occupational 
health and safety) to new conditions resulting 
from the age variety of their staff and their varying 
needs as well as capacities. This results in great age 
variety or diversity of labour force, which becomes 
typical of current modern society. 
	 The concept of labour force diversity includes 
some varieties related to race and ethnicity, reli-
gion, nationality, age or gender. All the listed differ-
ences may influence the variety of needs, require-
ments, abilities, opinions, ways of thinking and 
numerous other factors that should be taken into 
consideration in all areas of human resources man-
agement.
	 The needs and capacities of elderly workers are 
largely influenced by the process of ageing. The 
el-derly workers belong to a group that is likely to 
develop various diseases (e.g. cancer, pneumonia, 
and heart attack), and require longer treatment or 
recovery time. Morbidity and mortality risk associ-
ated with injuries increases over the age of 60. A 
person older than 60 years of age is therefore as-
sessed as “increased risk”, and “high risk” if over 70 
years of age [1]. 
	 Elderly workers are among those with higher ex-
posure to the risk of a job-related injury. This as-
sessment results from the changes that are directly 
related to ageing [5].
	 Ageing is defined by the World Health Organiza-
tion (WHO) as a natural biological process that is 
manifested by decline in biological functions and 
in ability to adapt to metabolic stress. Despite the 
WHO limiting value of 60 years of age, certain de-

generative changes in the organism are notable 
form the age of 40. The limiting value when the 
working capacity for some professions decreases 
is 50 to 55 years of age. From the occupational 
medicine point of view, workers over 45 years old 
are considered “ageing” as major changes occur in 
important organs of human organism [1].
	 Employment of elderly workers must comply 
with EU legislation concerning OHS as well as with 
the legislation of the Slovak Republic. 
	 Natural ageing brings about certain “limitations” 
to the functions of the organism, i.e. the same 
working conditions may expose the organism to 
increased workload. 
	 In spite of the fact that life expectancy is increas-
ing (which has resulted in increasing the retirement 
age) it would be wrong to assume that the func-
tional capacity of wide population has improved in 
re-cent decades to enable people to work up to a 
higher age [1].
	 Certain physical and mental changes are notable 
as a person is ageing. Not all of them are obvious, 
however, they all have an impact on the person’s 
functional capacity. Functional capacity is an in-
tegral feature of an organism based on the health 
condition of the individual. It consists of physical, 
mental and social capacity, or physical, mental and 
social ability of the evaluated organism to perform 
active output [2].
	 The functional capacity changes over the course 
of time, it grows significantly in childhood, culmi-
nates in adulthood and declines as the age increas-
es. 
	 The decline in the functional capacity below the 
work demands means that the worker does not 
have the abilities required for the performance of 
the given job. This state can lead to an undesirable 
event such as occupational injury, physical over-
load or stress (see Fig.1). 

 
 

Fu
nc

tio
na

l c
ap

ac
ity

 [%
] 

Functional capacity  

Age (years)  

Fig. 1: Changes in the functional capacity caused by ageing (Ilmar-

inen, 2008)
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	 It often occurs that older workers are reluctant to 
admit the decline in their abilities and the limita-
tions resulting from the conditions and try to per-
form the job. Such behaviour can lead to a risk of 
an occupational injury or other undesirable event.
	 Ideally, the work demands should be appropri-
ate to the worker’s current functional capacity. The 
work demands can be adjusted in two ways [1]:
1. by preventing the decline in the functional capacity,
2. by lowering the workload.

	 Functional capacity is closely related to work 
ability. Work ability is “how good an employee is or 
will be in near future and how they perform their 
job with regard to work requirements, physical and 
mental condition.” Work ability is a dynamic system; 
in each phase of life of a worker, their personal re-
sources and work environment are changing, e.g. 
as a result of technology advances or organisa-
tional restructuring. However, changes caused by 

Table 1: Crip or fall hazard.

 

 

ageing are very likely to occur [1].

3. Elderly Workers’ Risk Assessment Tool
	 A combination of a questionnaire covering seven 
areas (which were identified as the riskiest for el-
derly workers) and modified matrix method was 
used in creating the risk assessment tool.
	 The questionnaire areas included the following:
Hand manipulation and carrying of heavy loads, 
skeletal/muscular problems, painful move-ments,
Trip or fall,
Extreme temperatures and work environment,
Contact with chemicals,
Sensorially demanding tasks,
Working hours,
Psychosocial problems.
	 Each area was covered by a set of questions, 
which should the respondent answer by tick-
ing YES or NO. An excerpt of the questionnaire is 
shown in Table 1.

	 In case the answer is:
NO:
-	 the assessment for the given question is closed.
YES:
-	 the YES answer means that the assessment has 
to continue by asking the question “Have any mea-
sures been introduced that consider the decline in 
functional capacity during the employee’s work-
ing life?” The measures may include e.g. the adjust-
ment of working hours, decreasing the weight of 
carried burdens or ergonomic adjustments to the 
workplace regarding the age-related anthropo-
metric changes. There are two possible answers to 
the question:
	 » it is possible to maintain a worker’s high func-
tional capacity to an older age by adjusting the 
work demands according to the changes in their 
functional capacity and work ability.

	 The diagram depicting the changes in functional 
capacity – Figure 2, is divided into two sections:
	 The section 1 covers the longest period of an 
employee‘s active working life. This period is char-
ac-terised by good functional capacity. The ca-
pacity rises from the age of 16 (the minimum age 
required by Labour Code for a person to be em-
ployed), culminates around 20-25 years of age and 
then descends gradually. However, the decline is 
not significant until the age of 50 and the decrease 
in the functional capacity does not pose a serious 
problem from the OHS view.
	 The section 2 represents the period between the 
ages of 50 to 65. The decline in functional capacity 
is obvious in comparison to its peak values, yet not 
critical. It is crucial to focus on employees’ aware-
ness of possible threats and hazards resulting from 
the changes in their functional capacity. Employ-
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ees of this age group should be monitored, e.g. by 
more frequent medical check-ups.

adjust-ments of working conditions to their work 
ability. Similarly, risk assessment also requires tak-
ing the age and altered functional capacity into 
consideration.

Fig. 2: Changes in functional capacity under adjusted work de-

mands - Df1x

 

 
Where: f21f22f23 

f24f25
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Fig. 3: Changes in functional capacity - Df2x

 

Table 2: Risk Matrix 

3.1 Calculation of risk – Risk matrix
	 The probability and consequence categories 
were used to design the resulting 5x5 risk matrix 
(Table 2).
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	 The second possible response to the question 
whether the functional capacity was taken into 
consid-eration in the working life of an employee 
by an application of some of the options, either 
work envi-ronment changes or changes of work-
load, is the response:
	 NO/ I DON’T KNOW – in case the work demands 
do not correspond to the declining functional ca-
pacity or the information about the previous work 
demands is not available.
	 The diagram depicting the changes in functional 
capacity in such case – Figure 3, is divided into 
three sections:
	 The section 1 covers the longest period of an 
employee‘s active working life. This period is char-
ac-terised by good functional capacity. The ca-
pacity rises from the age of 16 (the minimum age 
required by Labour Code for a person to be em-
ployed), culminates around 20-25 years of age and 
then descends gradually. However, the decline is 
not significant until the age of 45 and the decrease 
in the functional capacity does not pose a serious 
problem from the OHS view [8].
	 The section 2 represents the period between the 
ages of 45 to 55. The decline in functional capacity 
is obvious in comparison to its peak values, yet not 
critical. It is crucial to focus on employees’ aware-
ness of possible threats and hazards resulting from 
the changes in the functional capacity. Employees 
comprising this age group should be monitored.
	 The section 3 covers the over-55 age group, in 
which the functional capacity has been critically 
de-creased (below 80% of the original values). 
From the OHS view, these employees require the 

	 The value of individual factors used for taking the 
worker’s age into account in the risk assessment in 
certain cases increases the resulting risk value (1) 
above the multiple maximum of the probability 
and consequence:
e.g.:  R = 5 x 5 x 1.5 = 38                                           (1)
where:  probability – Certain (E), its value equals 5,
consequence – Critical (V.), its value equals 5, Df24 
– coefficient appertaining to the age category of 
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55-60, for the case when the work de-mands are 
not adjusted to the changes in functional capacity 
– Figure 3, its value is 1.5.
	 The resulting value for this case falls into Catego-
ry III – unacceptable risk.

3.2 Organisation dealing with constructional works
 	 Features of the working environment for a par-
ticular position.
	 Performing working activities related to being 
a mason (refractory works) are distinguished by a 
constant change of working environment, since 
it changes for every executed job. However, in 
general, these works are carried out in artificially 
illuminated spaces and only rarely outside. The 
occurrences of working environment factors - e.g. 
noise and dust, reduced lighting and microclimatic 
conditions requiring utilisation of respective PPE 
(personal protective equipment) - are very com-
mon for the working environment. The nature of 
working activities requires a constant change in 
workplace organ-isation (material, devices and ma-
chines to carry out works). 
	 Risk calculation has been executed for each 
question of the prearranged Inquiry page that was 
filled out for use in risk assessment. The final values 
for each age group were multiplied by the index 
deter-mined on the basis of the chart - Figure 3. 
The information that no occupational claims were 
adjusted to the functional employee capacity af-
fected the choice of a chart. 
	 The illustration below is a risk assessment for se-
lected case - Table 3.

im-proper body control prone to an injury to the 
movement apparatus.
Risk of fall or stumble. 
Sensory-intensive working activities. 
Extreme temperatures and working environ-
ment. 
Working time. 
Contact with chemical substances. 
Psycho-social problems.

3.3 Organisation dealing with road transportation
	 Features of working activities
	 Working in the field of road transportation re-
quires qualified skills and abilities on a high level. 
	 Besides actual vehicle control, working activities 
also include communication with customers, load-
ing luggage onto the trunk, filling up the vehicle, 
as well as taking care of the daily vehicle mainte-
nance. This also includes washing its outer sur-
face in a car wash. The actual performance of the 
working activity is not physically-intensive. Stress 
caused by the re-sponsibility for passengers, inevi-
tability of communicating with the customer while 
working at night, as well as time constraint, is com-
mon for these activities.
	 This job requires maintaining attention as well as 
sight and hearing functions.
	 Features of the working environment
	 The working environment is comprised of the 
actual inner space of the vehicle that is distin-
guished by temperature difference during winter 
and summer due to frequent door opening. The 
driver’s seat and its surrounding space represent 
the area where the driver spends most of their 
working time. Similarly, the whole process of risk 
assessment conducted for the organization with a 
focus on road sector. The illustration is the follow-
ing assessment of risk for selected case ka - Work 
on slippery surfaces - Table 4.

Table 3: Calculation of risk - intensive work on the eye

 

 

 

Table 4: Calculation of risk - Working on slippery surfaces

	 The aforementioned example manifests increas-
ing risk of health damage due to the execution of a 
sight-intensive job.
Manual manipulation and the transport of 
heavy loads, problems with bones and muscles, 
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	 The whole procedure of risk assessment was sim-
ilarly executed for the organisation aimed at the 
branch of road transportation as well. The afore-
mentioned example manifests an increasing risk of 
health damage due to execution of the job on a 
slippery surface or a potentially slippery surface
Manual handling and the transport of heavy 
loads, problems with bones and muscles, im-prop-
er body control prone to an injury to the movement 
apparatus.
Risk of fall or stumble.
Sensory-intensive working activities. 
Extreme temperatures and working environ-
ment. 
Working time – corrective measure.
Contact with chemical substances. 
Psycho-social problems.
	 The final risk values in this case as well point at an 
increasing level of risk with increasing age, sim-ilar 
to the case of risk assessment in the organisation 
dealing with constructional works.

4. Conclusion
The whole society is aware of the continued exten-
sion of the working age and therefore it is essential 
to have the knowledge of all age-related risks and 
ensure healthy and safe work environment for work-
ers of all age categories.
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