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Abstract: An employer who wants to employ a person with alternative disturbances faces a difficult problem 
of selecting a workstation and tasks suitable to a given person’s disease since even the same case of disease 
does not guarantee identical organizational solutions of a workstation. However the more complex  
the movement disfunction, the more difficult the task is. At the same time it is important that work results  
of a workstation allow achieving complex productivity. The article presents an attempt at elaborating  
a method aided by a computer system which allows introducing changes or modifications of workstation 
space, place equipment and facilities or installing additional elements enabling effective and productive 
work performance by a person with precisely defined abilities. Presented results of piloting researches have 
proven that the elaborated method of aiding decisions while adapting workstations to needs and abilities  
of people with movement disfunction will bring social and economic benefits. 
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1 Introduction 
 
According to the regulations currently in force, each 
enterprise must be prepared to employ people with 
alternative abilities with different types of disabilities. 
Fulfilling this criterion requires the introduction of so-
called “integration solutions” in all areas of the compa-
ny’s working environment (technical, economic and 
social areas). 

They consist of: 

 adapting buildings and rooms to the needs of people 
with alternative abilities by abolishing architectural 
barriers, which make it very difficult for people 
with alternative abilities to move around, 

 elaborating procedures, which, in a systematic way 
will enable to adapt each workstation to the candi-
date with a particular impairment, 

 creating participation and equal chances mecha-
nisms leading to work satisfaction which will even-
tually lead to self realization and personal develop-
ment, 

 linking work motivation with the motivation to earn 
money so that in result work could lead to fulfill-
ment of needs and encouragement of more effective 
work. 

Working conditions created in this way should guaran-
tee substantial benefits for the company as they provide 
opportunities for people with alternative abilities, fa-
cilitate achieving high working efficiency and help gain 

working satisfaction. Inasmuch as there are a lot  
of companies in Poland, which can pride themselves 
for having good architectural solutions, adaptation  
of workstations to disabled people’s needs still creates  
a lot of problems. 

As a result of researches a special method which aids 
decision taking process when designing workstations 
for people with alternative abilities and in particular 
with alternative disfunction, has been elaborated (this 
research was supported by a grant from the National 
Science Committee No 7 053 16 supervised by Ewa 
Górska). 

Proper researches were preceded by piloting researches 
to examine the scale of the problem, its complexity and 
to estimate potential costs of elaborating and imple-
menting the method. For the piloting researches a test 
sample was chosen consisting of 100 workstations 
which function in small and medium companies  
of work protection, and 100 cases of movement diseas-
es in patients who are registered in companies’ medical 
and rehabilitation clinics. 

 
2 Problem statement 
 
Legal regulations, both in the country and worldwide, 
oblige employers to create new workplaces for people 
with alternative abilities. However, they do not specify 
how to proceed with this serious problem in order  
to make people with alternative abilities use the oppor-
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tunity and take the employers’ job offer. Hence in 
many scientific centers there are new initiatives  
and actions being taken at the moment in hope to in-
crease chances for employment of the disabled. This is 
done by learning about needs and potentialities of peo-
ple with alternative abilities [1, 2, 9, 10 - 13], develop-
ing methods which allow work and workstation analy-
sis [4, 16, 17] and introducing methods which concern 
adaptation of workstation to the limited abilities  
of people with alternative abilities [15]. 

Despite so many attempts there is no efficient tool al-
lowing effective and precise adaptation of workstation 
to needs and abilities of disabled people. It is the result 
of both great variety of disfunctions and workstations. 
Recruiting an employee for a definite position can take 
place in the course of adapting a workstation to an 
employee or selecting a suitable workstation to abilities 
of a disabled person. Depending on the characteristic 
tasks for a workstation and spatial parameters, these 
factors can be defined as conditions of first and second 
rank. 

Conditions of lower rank are those which can be cor-
rected without change of a functional destination  
of a given workstation, and they include e.g. limitations  
of movement space, improper geometrical parameters 
of working place, communication routes, etc. These are 
re-definable parameters that can be corrected within  
an existing workstation. They are applicable when  
an employee with disfunctions is highly required  
at a given workstation due to his particular skills, either 
manual or intellectual and disturbances of lower rank 
do not allow in normal conditions to employ a disabled 
person for the realization of these tasks. 

However, parameters of higher rank are those that can-
not be corrected without change of functional destina-
tion of a given workstation e.g. technology. In case  
of non-adaptable workstations it is assumed that  
a workstation among tasks for which it is created can-
not be modified at all. In these cases a given work-
station should be matched to persons who despite their 
disfunctions will not have difficulties in performing 
their assigned tasks. 

Amongst many areas, which require close analysis, this 
research focuses on the issue of the spatial design  
of workstation. First of all, it is a question of designing 
workstations in accordance with the needs of people 
with alternative abilities, and in particular with limb 
impairment.  

Physical adaptation of workstations can be resolved 
into introducing changes or modifications which con-
sist in establishing adequate measure proportions  
of workstations, adequate arrangement of equipment, 
installing additional elements or removing those which 
hinder performance of some given professional activi-
ties. If need be, an employer should provide a disabled 
employee with rehabilitation equipment which is 
adapted to the type of disability and which enables 
successful performance of professional activities. 

It has been assumed that in order to choose a good 
workplace for a person with alternative abilities it is 
necessary to: 

 perform complex analysis and evaluation of a per-
son with alternative abilities paying special attention 
to his natural skills and abilities, and not disabilities, 

 perform analysis of work and workstations require-
ments, 

 compare the results of both analyses and define 
relations between skills and abilities of a person 
with alternative abilities on the one hand and work-
station requirements on the other and on the basis of 
both generate an adequate workplace for  
a given person, 

 design a workstation in such a way so that it gives  
a disabled employee independence and autonomy, 
what is more a workstation should be universal 
enough for a healthy person (workstation should not 
be recognized as designed especially for a disabled 
person), 

 elaborate a computer program aiding decisions  
in conditions when there are two sets of elements’ 
features cooperating in definite situations. These 
cooperating modeled teams are: an employee en-
dowed with perception-alternative dysfunctions and 
a spatial structure of workstation which is adaptable 
to his abilities and needs.  

 
3 Industrial context 
 
Elaborating method of designing spatial structure  
of workstations for persons with alternative dysfunc-
tions required creating a database about workstations 
and possible cases of limb diseases. For the sake of the 
method two questionnaires have been prepared: the 
first one has been devoted to registration of require-
ments posed by work and geometry parameters  
of a workstation according to identified modules, the 
second one is devoted to a detailed description of disa-
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bilities resulting from the type of disease, including 
among others data about the type of disfunction, the 
range of perception-alternative limitations, preferences 
concerning potential work.  

From the point of view of the aim of conducted re-
searches the companies of work protection and medi-
cal-rehabilitation clinics were recognized as the most 
representative companies and therefore the question-
naires were sent to them. The questionnaire which de-
scribes a disabled person was sent to 25 clinics in 16 
voivodships. After 3 months 100 questionnaires were 
sent back from 13 clinics describing from 5 to 10 types 
of limb diseases. The researches included a group  
of patients whose limb dysfunctions did not disqualify 
a person to start a normal job. 96 out of 100 question-
naires were sent back and filled in correctly. 

Questionnaires on workstation requirements were ad-
dressed to 25 companies of work protection in 13 cities. 
Besides big metropolis (Warsaw, Łódź, Poznań) the 
research covered smaller cities (Radom, Siedlce, 
Kozienice, Kobyłka near Warsaw, Orońsk near Ra-
dom). All the questionnaires describing 100 work-
stations were filled in correctly. 

 
4 Results of piloting researches 
 

Due to complexity and variety of the discussed prob-
lem, elaboration of the method of designing work-
stations for the disabled people was preceded by pilot-
ing researches. The scope of piloting researches was to 
identify conditions which were important for good 
adaptation of workstation to a disabled person, system-
atize job market offers for people with limb dysfunc-
tion and identify prevailing limb dysfunctions. There 
are two methods which were used in piloting research-
es: 

 clinical exploration including a detailed analysis  
of a particular group of disabled people and worsta-
tions; the advantage of such researches is depth of 
analyses and possibility of formulating hypotheses 
on the basis of obtained results which can be veri-
fied in researches on large samples; their disadvan-
tage is low representation of the researches’ results 
which is caused by minimal research sample [6], 

 large sample studies consist in analyzing big groups 
of workstations and disabled people; used infor-
mation comes from survey reports, statistical data-
base, questionnaire researches; the advantage is a 
high credibility of results allowing generalizations 

which concern bigger population; the disadvantage 
is narrowing the number of analyzed problems [6]. 

Information used to analysis and evaluation of present 
state of affairs is the result of current regulations, scien-
tific publications, statistical data, summaries of work 
conditions inspections, experience of companies and 
private questionnaire researches in the companies  
of work protection and rehabilitation clinics located  
in the company. 

Results of piloting researches allowed to settle: 

 significance of the problem, 

 permanence of the problem in time from the legal 
perspective, 

 scale and structure of the problem, 

 complexity of the problem. 

In order to settle the above conditions and collect data 
necessary for the elaboration of the prototype of the 
method and verification of the method on the repre-
sentative statistical sample, piloting researches have 
been carefully designed and carried out.  

 
4.1 Significance of the problem 
 
The degree of adaptation of the company to the needs 
of disabled people is decided by National Work Inspec-
tion (in Polish: PIP). Unfortunately, in reference to the 
selection of workstations for given dysfunctions, there 
are no recommendations or contraindications. 

The inspection, carried out by PIP in the first six 
months of 2007 inspected 2437 companies of work 
protection (13% of total amount), which employed 
about 373.800 disabled people and discovered the fol-
lowing [14]: 

 not all objects met the requirements of work safety 
regulations (43%), 

 workstations were organized without observing the 
requirements of acts on surface and height of rooms 
(35%), 

 machines and equipment which were operated by 
disabled people did not always have tools adapted  
to different types of employees’ diseases (41%),  

 there were architectural barriers which hindered 
movement in working places, on the roads and 
communication routes (20%). 

Companies of different profile of activity and, in par-
ticular, production, commercial, development and 
transportation companies were controlled. The conclu-
sion was evident: despite many shortcomings high 
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unemployment among people with alternative abilities 
make them accept bad working conditions. A fear  
of losing opportunity for an active life and sense  
of stability, which work provides, forces disabled peo-
ple to look for job by at any cost. 

 
4.2 Permanence of the problem in time from the 

legal perspective 
 

The increasing problem of disability brings about the 
situation when countries and different international 
organizations start special actions and activities for 
disabled people, also meant to prevent disabilities.  
In result the question of providing communication op-
portunities and access of workstations to disabled peo-
ple with limb alternative dysfunction is a great social 
and economic problem. 

 
4.2.1 Social aspect 
 
An urgent need to provide people with alternative abili-
ties with accessible workstations has found its solution 
in the following legal acts: 

 on 1st August 1997 The Charter of Rights of People 
with Alternative Abilities was adopted (M.P No. 50, 
position 474), in which The Parliament of Poland 
recognized that people with alternative abilities 
have right to independent, autonomous and active 
life and they may not be the object of discrimina-
tion, 

 Labour Code article. 237 § 1 and Resolution  
of Ministry of Labour and Social Policy from 26 
September 1997 on general regulations of work 
safety (Dz.U. No. 129, position 844 with later 
amendments), saying that: An employer who em-
ploys disabled people should guarantee adaptation 
of workstations and easy access to workstation  
to needs and limited abilities of disabled employers 
(§ 48), 

 Regulation of Ministry from 29 January 2007 on 
help for employers who employ people with alterna-
tive abilities (Dz.U. from 2007 No. 20, position 
118), 

 law from 7th July 1994 – Building law (Dz.U. No. 
89, position 414, with later amendments),   

 regulation issued by the Ministry of Infrastructure 
from 12th April 2002 concerning technical condi-
tions which should be fulfilled in public buildings 

and their location (Dz.U. from 2002 No. 75, posi-
tion 690), 

 law from 27th August 1997 concerning professional 
and social rehabilitation and employment of people 
with alternative abilities (Dz.U. No. 123, position 
776, with later amendments). 

 
4.2.2 Economic aspect 
 
In practice an employer who wants to employ a person 
with alternative abilities, faces a difficult task of find-
ing an adequate job and tasks for the given person with 
movement problems. The more difficult is the task,  
the more complex is the movement impairment. What 
is more an employer does not have at his disposal solu-
tion patterns which could aid him to make right deci-
sions in this matter: how to maintain productivity of the 
job position while employing people with alternative 
abilities. Estimated figures concerning decreased effi-
ciency of the work of people with alternative abilities 
according to the type of disability have been presented 
in Table 1. 

Decrease in productivity results not only from the par-
ticular types of diseases, but also from lowered produc-
tivity measured with the ratio of real working time  
to nominal working time.  

Higher cost of employment (lower productivity) is 
caused mainly by the legal provisions guaranteed to  
a disabled employee which include: 

 working time shortened by 2 hours (5%) per week 
for people with slighter type of disability, 

 working time shortened by 2 hours (17%) per week 
for people with heavy and moderate type of disabil-
ity, 

 additional break in work for 30 minutes daily in 
order to do some physical exercise or rest (6%) for 
all disabled employees, 

 additional holidays (10 days) for people with heavy 
and moderate type of disability, 

 being exempt from providing employment but pre-
serving the right to payment for the period of 21 
days annually in order to participate in rehabilitation 
holidays for people with heavy and moderate type 
of disability, 

 providing higher standard of working conditions 
(adapting sanitary rooms, abolishing architectural 
barriers, improper lightening). 
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Table 1. Decrease in efficiency according to the type of disability 
(source: [1]) 

 

No Type of disability 
Participation in 

the population of 
employees (%) 

Decrease in 
productivity 

(%) 

Measured 
decrease in 
productivity 

(%) 

1 Diseases of hearing and speech organs 6 10 0,6 

2 Mental and nervous diseases  8 50 4,0 

3 Mental handicap 8 80 6,4 

4 Diseases of sight organ 9 30 2,7 

5 Diseases of internal organs 23 20 4,6 

6 Diseases of limbs and spine 25 30 7,5 

7 Remaining and related diseases 22 40 8,8 

 Total number for the whole population of employees (as estimated) 34,6 

 
 
4.3 Scale and structure of the problem 
 
Data provided by GUS – Main Statistical Office 
showed that in 2002 there were more than 5457 thou-
sands disabled people that is 10% of all the popula-
tion of Poles, 84,5% of which do not have any chance 
for employment. The number of serious disabilities 
has also increased dramatically, for example annually 
there are about 1600 new cases of people who have to 
use a wheelchair on the permanent basis. 

Impairments and limb diseases are the major or sec-
ondary cause of all identified causes of disability. 
According to Main Statistical Office in the first quar-
ter of 2002 [14] it was discovered that disabled people 
with alternative abilities are 42% of all disabled popu-
lation that is about 2,2 million people, who have only 
one type of disability. If we take into consideration 
the occurrence of different types of disabilities then 
the number of people with limb dysfunctions will 
increase to 1 million. 

Alternative dysfunction can concern: 

 alternative and manipulation limitations, 

 using special and rehabilitation equipment, 

 upper and lower artificial limbs, 

 alternative limitations in the particular parts  
of the body, 

 difficulties in moving on an even surface, staircase 
and ladder, 

 limitation limiting kneeling and running, 

 difficulties in moving on soft and uneven ground, 

 difficulties in leaning, 

 rheumatic deformations. 

The structure and scope of the problems connected 
with alternative disabilities has been identified on the 
basis of the results of my own questionnaire carried 
out in 13 rehabilitation clinics in companies. 

The results of the researches are illustrated in Fig. 1, 
2, 3 and 4 and in Table 2. 

Out of 96 disabled people included in the question-
naire, the researchers identified 20 cases of spinal 
impairments. The type and frequency of impairments 
is illustrated in Table 3. 
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Figure 1. Special and rehabilitation equipment for people included in the research program 

 

 

 
Figure 2. Percentage of people who have artificial upper and lower limbs 

 

  

 
Figure 3. Limitation of movement ability in particular positions 
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Figure 4. Occurrence of rheumatic deformations 

 
 

Table 2. Percentage of physical ability among people included in the questionnaire researches  

Disease type 
Percentage share % 

Complete 
ability 

Small 
difficulties 

Big  
difficulties 

Practically 
impossible 

Impossible 

Limitations in moving on even surface 20 58 20 0 2 

Limitations in moving up/down the stairs 8 42 48 2 2 

Percentage of people who cannot climb  
up the ladder 

0 23 33 19 25 

Limitations which unable kneeling 7 24 43 13 13 

Limitations which unable running 2 12 40 15 31 

Percentage of people who cannot run 2 8 31 23 36 

Limitations in moving on the soft ground 4 27 55 7 7 

Limitations in moving on uneven  
difficult ground 

4 29 44 13 10 

Difficulties in leaning 12 51 33 2 2 

 
 

Table 3. Types of spinal impairment 

Description Frequency  
of occurrence 

Limitation in mobility between vertebra on the neck, chest and loins-sacral section 1 

Th7-Th8 rupture of pultaceous core  1 

Post-accident damage of the loins section of the spine 1 

S’ chest and loin curvature of the spine  1 

Impairment of the loins section of the spine – stiff and aching section  1 

Degenerative changes in the neck, chest and loins-sacral section of the spine 1 

Degenerative changes in the chest and loins-sacral spine 1 

Degenerative changes in the neck and chest spine  2 

Degenerative changes in the neck, chest and loin-sacral spine 2 

Degenerative changes in the neck and chest section of the spine  1 

Degenerative changes in the neck, chest and loins-sacral part of the spine  1 

Degenerative changes in all the spinal sections 1 
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4.4 Complexity of the problem 
 
In order to establish correlation between the require-
ments of workstations and abilities of people with 
alternative abilities, it is necessary to take into consid-
eration two groups of criteria: 

 type of dysfunction, 

 placement of dysfunction. 

From the point of view of the type, dysfunctions can 
be divided into: 

 loss of parts of the body and limbs, e.g. innate 
losses, amputations, 

 dysfunctions of joints’ kinesis, e.g. limitation  
of movements, switching off  some degrees of au-
tonomy, stiffness of joints (anykylosis, artrodesis), 

 dysfunctions to dynamism of limbs, e.g. paresis 
and paralysis (flabby, spastic), 

 complex dysfunctions (different combinations). 

Depending on dysfunction placement in relation  
to reference system defined by fibular and transversal 
surface we can differentiate:  

 symmetric movement dysfunctions in relation  
to fibular surface, e.g.: paresis or paralysis of both 
upper and lower limbs,  

 asymmetric movement dysfunctions in relation  
to fibular surface, e.g.: paralysis on one side, 

 symmetric movement dysfunctions in relation  
to transversal surface, e.g.: losses or paresis/limbs 
paralysis on the same height, 

 asymmetric movement dysfunctions in relation  
to transversal surface, e.g.: similar dysfunctions  
on different heights. 

What is more there are different possibilities in regard 
to movement and manipulation activities. Manipula-
tion activities consist of elementary movements  
of upper limbs. Therefore it is necessary to learn the 
degree of ability for each of these movements which 
include: movements of fingers, movement of hand 
(palm and fingers), repetitive movements, turning and 
indirect movements of forearm, arm movements and 
arm movements together with shoulder collar. Evalua-
tion includes also such manipulation activities as the 
ability of taking a grip, reaching, carrying, lifting, 
putting down, pushing, attracting, spinning, disman-
tling and squeezing. The indicators of physical ability 
are also important: adequacy, precision, speed, skill-
fulness, strength and coordination of movements. 

Movement activities are connected with moving the 
body with the use of the lower limbs. Therefore it is 
important to learn the degree of ability in such activi-
ties as walking on an even surface, walking up and 
down the stairs, walking up the ladder, kneeling, run-
ning, jumping, walking on the soft and uneven ground 
and leaning. 

 
Table 4. Changes occurring in upper limbs 

 

Type of dysfunction Area 

Fingers missing 

- thumb 
- pointing 
- middle 
- annular 
- small 
- none 

Impairments visible in 
stiffened joints or 
movement limitation, 
within 

- thumb 
- pointing 
- middle 
- annular 
- small 

Impairments of the 
wrist 

- below the joint  
- above the joint 
- immobility of the joint 

visible in the stiffness or 
movement limitation  

Impairments of the 
elbow joint 

- below the joint  
- above the joint 
- immobility of the joint 

visible in the stiffness or 
movement limitation 

Impairments of the 
shoulder joint 

- below the joint 
- above the joint 
- immobility of the joint 

visible in the stiffness or 
movement limitation 

Too short limb, if the 
shortening concerns 

- proportionally, the whole 
limb 

- section of the limb 

Too long limb, if the 
lengthening concerns 

- proportionally the whole 
limb 

- section of the limb 

 
Alternative dysfunction can be a result of: 

 dysfunction of upper limbs (not resulting from 
spinal damage), 

 dysfunction of lower limbs (not resulting from 
spinal damage), 

 deformation as a result of rheumatic diseases, 

 dysfunction of limb caused by spinal damage. 
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Dysfunction of upper limbs refers to the left or right 
hand. In both cases there can appear changes present-
ed in Table 4. 

The performed analysis shows a great variety of dys-
functions of human alternative system. Even identical 
diagnosis in few persons gives different possibilities 
of action. Specially when we consider partial disabil-
ity and paralysis. Within the same formal diagnosis 
e.g. „limb disability” there can be great differences  
in ability of a given limb in different people. There-
fore every design of workstation for a disabled person 
should be based on a detailed individual analysis and 
functional diagnosis. 

 
5 Results 
 
Data collected in the questionnaires served to elabo-
rate a method of designing workstations with limb 
dysfunctions and its computer implementation. 
Among many areas which require analysis, the issue 
of spatial planning of a workstation in accordance 
with the needs and abilities of disabled people with 
limb impairment, was taken into focus. The scope  
of using the method was limited to alternative dys-
functions as the biggest and at the same time the most 
complex area of functional disturbances in the human 
alternative system. 

 
5.1 Workstation design procedure 
 
It was assumed that designing workstations will take 
place at the following stages: 

I stage concerns modeling the body shape of the 
workstation’s user and requires building: 

 model of database including information on an-
thropometrical parameters of model forms, 

 model of database of diseases and deformations 
according to medical documentation, 

 model of knowledge base enabling translation  
of „medical base” into the parameters required by 
the base of models parameters, 

 interface: parameters base – Anthropos. 

II stage concerns building a model of a workstation in 
accordance with the identified modules. 

III stage concerns examining the relation between the 
disabled person’s alternative possibilities and space  
in which he/she is to function. 

The diagram of the workstation designing method has 
been presented in Fig. 5. 

In order to elaborate the method two questionnaires 
were drawn up: 

 questionnaire of a disabled person’s body shape 
with an alternative dysfunction, 

 questionnaire of requirements posed by a work-
station. 

A tool which aids the researches in the project  
is Anthropos, a computer program working in Auto-
CAD environment. What is more a proper consulting 
system has been elaborated which aids decision mak-
ing process concerning selection of workstation for  
an individual user. 

One of the elements of the method is a visualization 
of the process of adapting an employee to a work-
station with the help of Anthropos packet. This packet 
is a tool which will help visualization provided that 
the basic objects – human and workstation – have 
been well defined in three dimensional way. A human 
has been well described with the help of a question-
naire including data on the employee’s dysfunctions. 
It is true that the geometry of all the elements was not 
precisely described in the questionnaire, but it was 
possible to use the base of anthropometrical features 
of a population, included in Anthropos packet. 

The elaborated method of workstation designing ena-
bles to: 

 select workstation suitable for a given type  
of dysfunction according to the needs of people 
looking for a job, 

 find among disabled people those who can work at 
the workstation endowed with  definite parame-
ters, 

 define adaptation activities for a workstation so 
that it is possible to employ a disabled employee. 

In all these cases we define the priority: human can 
work only at such a workstation where basic use and 
ergonomic parameters meet the requirements of  
a potential employee. This is a basic criterion of se-
lecting workstations for people and people for work-
stations. 
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Figure 5. Diagram representing the method of a module designing of workstations for disabled persons  

(source: [4]) 
 
 

The system in the first case will search a database 
with data on workstations for such workstations 
whose use parameters are beyond the minimal re-
quirements of a disabled person. 

In the second case working of the system is similar 
and actually operated in the same way but due to the 
efficiency of database, the system will search a base 
of individuals looking for persons whose require-
ments are lower than those at the analyzed work-
station. In both cases it is human with his dysfunction 
that plays the main role. 

 
5.2 Computer implementation of workstation 

designing method for disabled people 
 
The main aim of creating computer system  
of workstation designing method for disabled people 
is the possibility of stimulating the interaction of  
the elements of the system: human – workstation. 
Examining the above relations requires building the 
model of a generalized body shape of a disabled per-

son who has some definite dysfunctions and  
a workstation model in which the disabled person is 
to function. Thus it was decided that the designed 
system should enable to: 

 collect information on disabilities among certain 
population, 

 collect information on working environment 
where people with alternative abilities could be 
possibly employed, 

 search both databases in order to find functional 
correspondences in the other database; the search 
can be carried out using equivocal criteria; func-
tioning of such tool enables finding for example 
not concrete and ready workstations for people 
with alternative abilities but a group of work-
stations together with a list of their possible modi-
fications; the role of decision-maker consists in es-
tablishing which of the changes proposed by the 
system are to be actually realized, 

 indicate proper matches at a workstation in order 
to employ adequate people with alternative abili-
ties at a given workstation, 
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 suggest possible modification of a workstation in  
a given range so that modifications could meet the 
requirements of an employed person. 

 
For the sake of the method a model of database in-
cluding information on anthropometical parameters  
of modeled forms, given diseases and deformations 
according to medical documentation was elaborated. 
What is more a model of knowledge base which ena-
bles translation of „medical base” into the parameters 
required by the base of models parameters was also 
elaborated. The interface consisted in Anthropos, the 
base of parameters. 

Particular efficiency of the presented attitude consists 
in creating a set of recommendations about reconfigu-
rations of workstation’s geometry in order to adapt to 
a given case of a disabled person with dysfunctions. 

The designed system should serve to: 

 select a workstation with a suitable parameters and 
advantages for a given type of dysfunctions char-
acteristic for people looking for a job, 

 find among disabled people those who can work at 
a workstation endowed with specific parameters. 

In both cases we set the priorities: a human can only 
work at such a workstation where basic use and ergo-
nomic parameters meet the requirements (mainly 
health requirements) of a potential employee. It is  
a basic criterion of selecting workstations for people 
and people for workstations. 

The system in the first case will search workstations 
database for such workstations whose use parameters 
are beyond the minimal requirements of a disabled 
person. 

 

 
 

Figure 6. Functional model of computer system workstation designing for disabled persons 
(source: [4]) 
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In the second case working of the system is similar 
and run almost in the same way but due to the effi-
ciency of database, the system will search a base  
of individuals whose requirements are lower than 
present at the analyzed workstation. In both cases  
a human with his dysfunctions plays the main role. 
The essence of the computer system is presented in 
Fig. 6. 

The example of selected windows from a computer 
program aiding the method of designing workstations 
for disabled people id represented in Fig. 7 and 8. The 

window presented in Fig. 7 is the first interface dia-
logue window of the user of the external database 
application. We have here a possibility of drawing up 
a description of particular alternative limitations and 
choosing the areas of occurrence of limb dysfunc-
tions. 

Next dialogue window (Fig. 8) allows introducing 
additional data not included in direct dysfunctions. 
Introducing detailed data about disabled people’s 
dysfunctions enables the next third dialogue window 
etc. 

 
 
 

 
 

Figure 7. Window of a base to fill in the description of the individual dysfunctions  
(source: [4]) 
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Figure 8. Window to introduce additional data – besides direct dysfunctions  
(source: [4]) 

 
 
6 Application 
 
Implementation of the workstation designing method 
for disabled people was started at S.I. ELERMET 
Company at the Electromechanical department in 
Biała Podlaska. 

ELERMET, the Co-operative of Disabled People runs 
its own production activity at the following depart-
ments: 

 wear (protection and working wear, wear for 
health service, uniforms and special wear), 

 electro-technical (contractional tubes and conduc-
tors, installation collets, ampere currant gauges, 
stabilizers for sodium, mercury and halogen 
lamps), 

 artificial materials (products of artificial materials 
and furniture, containers from artificial materials 

made for LUBLIN cars, produced with the use  
of a special modern technology – the method of 
gust, retarding reservoirs for the car radiator sys-
tems). 

The Co-operative has its own commercial network  
(a warehouse, 8 shops), it runs its own investment and 
renovation business. It also has rehabilitation clinic. 
ELREMET Co-operative of Disabled People employs 
597 people 306 of whom are disabled people which is 
51,3% of the staff. There are 36 disabled people em-
ployed at the electromechanical department. The con-
clusions of the interview, provided by 20 people with 
different disability group, reveal that 35% of the re-
searched employees notice barriers at their work-
stations. These disturbances are brought about by  
a wrong selection of gauges, improper seat, too small 
working space. Most of the employees complained 
about the heavy load on hand muscles and mental 
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overload with the performed work. The overload on 
the upper limbs, which unfortunately appears very 
often, has a very bad effect on mental well being and 
of course on work efficiency. 

Good economic condition of the Co-operative helps 
create new jobs with a special consideration  
of workstation for disabled people. General working 
conditions are already adapted to the needs of disa-
bled people. The company has such facilities as lifts, 
special banisters, vehicles which enable wheelchairs 
to move around. However workstations need modern-
izing. 

 
6.1 Registration of data for designing purposes 
 
A register of diseases and workstations was started  
in the company in the form of catalogues. A list of 
diseases which occur in 36 employees working at the 
electro-technical department was drawn up. The regis-
ter lists disabilities, disability group, classification  
to one of 7 areas of disability and comments on spe-
cial recommendations or indications. The evaluation 
of disability was settled on the basis of health card 
and medical commission’s opinion. The fragment  
of the register is presented in Table 5. 

A catalogue of typical workstations was elaborated 
for the Electro-technical Department. The catalogue 
lists workstations at which disabled people may be 
employed. Since people with different dysfunctions 

can work at these workstations, the catalogue indi-
cates for each workstation the chances of employment 
for people with specific diseases classified into disa-
bility areas. The register of typical workstations in-
cluding possible diseases, which can occur in the 
disabled employees, is presented in Table 6. 

 

6.2 Designing a workstation to prepare the base 
of a stabilizer  

 
The procedure of ergonomic designing was conducted 
in accordance with the elaborated method. On the 
basis of the collected data about a disabled person and 
workstation for preparing the base of a stabilizer  
a simulation of design solutions was performed. Ac-
cording to the obtained results an action was launched 
aimed at improving working conditions at the work-
station. The effects of improvement were presented in 
the human – technical object – environment system, 
including specific features of an employed worker. 
These features include: 
A. features of a disabled person, 
B. workstation equipment, 
C. spatial structure, 
D. work methods, 
E. work organization, 
F. material work environment. 
 

 
Table 5. Catalogue of diseases of the persons employed at the electro-technical department (fragment) 

No. Type of disease 

Sex  Comments 
Fe-

male
Male 

Disability 
group 

Disability area 
C - contraindication 
R - special recommendation

1 Spastic paralysis of the left leg 
 

X III Limb defect 
C - hard physical work 
 requiring a lot of walking

2 
Spastic paralysis of the upper right 
limb  

 
X II 

Movement disa-
bility 

C - work requiring both 
 hands 

3 
A deaf-mute person, paresis of hip-
joint, shortening of lower limbs 

 
X II 

Defect of speech, 
hearing, limbs 

C - hard work requiring 
 speaking and walking, 
R - work in a sitting posture

4 
Loins and sacral curvature of the 
spine  

 
X II Spine defect R - work in a sitting posture 

5 

Spastic paresis of lower limbs, 
paresis of the upper right limb, 
mental deficiency of the small 
degree, astigmatism 

 

X I 
Complex disabil-
ity 

R - easy and simple work to 
 perform 
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Table 6. Catalogue of typical workstations at the Electro-technical Department 
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1 Insulation winder 9 X X X   X X 

2 
Workstation for control 
measurements 

2 X  X     

3 
Workstation for preparing the 
base of the stabilizer  

3 X   X    

4 
Workstation for installing  
moulders  

3  X     X 

5 
Workstation for designing 
the stabilizer 

10 X X X X X X X 

6 
Workstation for installing the 
amperometer 

2 X  X     

 
 

A. Features of a disabled person 

Sex: Male. 

Age: 36 years. 

Employment practice: 15 years. 

Disability group: I. 

Description of disability: spastic paresis of limbs, 
paresis of upper right limb, mental deficiency of the 
small degree, astigmatism. 

Recommendations: No work or work only in the 
company of work protection in special conditions. 
Work, which is simple and easy to perform. 

Anthropometrical data: while defining data the fea-
tures differences resulting from disability were in-
cluded: 

- body height in a sitting pos-
ture  

 
1700 mm 

- sight surface height in a 
sitting posture 

 
1227 mm 

- shoulder height in a sitting 
posture 

 
1051 mm 

- elbow height in a sitting 
posture from the floor 

 
747 mm 

- under-knee height 447 mm 

- maximal thigh girth  139 mm 
- thigh sedentary length 457 mm 
- length of a seat 400 mm 
- height of a seat 445 mm 
- reach of the left limb 752 mm 

A task for realization: preparing moulders for the 
installation of the stabilizer. 
Character of the activities performed: manual work, 
manipulation – sight work. 
Employee’s tasks: taking C and T moulders, putting 
them properly, putting them into strickle and examin-
ing a given type of a stabilizer. 

B. Workstation equipment 

Tools: a hammer, strickle board. 

Table: adapted to the people with lower limbs paresis, 
it has a listed board which prevents small elements 
and tools from falling, on the left side of the table 
there is a tool box as the right hand is disable. 

Seat: a chair for people with a limited ability of sitting 
down and getting up, endowed with side arms and 
mobile leaning seat with an option of autonomous 
sitting down and getting up which while sitting down 
turns to the vertical position and while getting up  
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a special mechanism pushes the seat out together with 
a person (see Fig. 10). 

C. Workstation spatial structure 

The measurements of a workstation and equipment 
were selected in accordance with the anthropometrical 
data. While defining the measurements the differences 
of somatic features resulting from disability were 
taken into consideration. The manipulation height and 
comfort areas for legs in a sitting posture are present-
ed in Fig. 9. The measurements of workstation Fig. 
10. A surface which covered by a workstation:  
6 square meters and 2 square meters not taken by  
an employee. 

D. Work methods 

Description of activities: basic activities performed by 
the left hand. 

Tasks for the left hand: 

 taking a moulder, 

 putting in the right position, 

 putting in the strickle, 

 nailing with a hammer, 

 winding with a tape. 

Tasks for the right hand: 
Due to a paresis there are only simple activities per-
formed connected with holding 

Work place: optional.  

Labor effort: medium. 

E. Work organization  

A type of work performed: an employee at the work-
station performs simple activities connected with 
packing moulders of type T and C with the help  
of simple tools: hammer, strickle, moulders. 

Work efficiency: efficiency during a labor day is 
about 20-25 units/7 hours, efficiency per hour is about 
3-4 units/1 hour. 

Physical load: medium. 

Working time: 7 hours. 

Number of breaks: 4. Total time for rest is about 40 
minutes.  

Time of breaks: first break – 15 minutes, second 
break – 10 minutes, third break – 10 minutes, fourth 
break – 5 minutes. 

First break for corrective exercise should take place in 
a scheduled time. It should influence general health 
condition, improve fitness of limbs which have  
paresis and relax the hand which performs almost all 
ativities.  

The remaining breaks can be regulated optionally 
depending on the mental and physical well being. 

The rule of individualization for work organization: 
due to the paresis of lower limbs and upper right 
hand, an employee is provided with material to work 
and the receipt of ready packets. 

 

 
 

Figure 9. Defining manipulation height and comfort area for legs in a sitting posture 
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Figure 10. Defining workstation measurements to prepare the base of a stabilizer 
 

 
F. Material work environment 

Temperature: 23 C. 

Noise: max. 72 dB. 

Light: 300 1x. 

 
7 Conclusions 
 
The elaborated method and a computer program 
adapted to it will be verified in the companies of work 
protection and after gaining satisfactory results, they 
will be implemented into the normal practice of  
a company.  

It is predicted that shaping working conditions at the 
workstation according to the mental and physical 
needs of disabled people will help overcome social 
barriers.  

We hope that the suggested method will create equal 
chances for disabled people and help them function in 
the society as fully valuable members. What is more 
the efficiency of the company will increase dramati-
cally as a result of disabled people’s work. 
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