QUALITY OF LIFE MODELLING FOR PERSONS WITH HEALTH
DISABILITY IN THE CONTEXT OF REGIONAL STRATEGIC
DOCUMENTS
Pavel Jirava a), Jan Mandys b), Jiří Křupka a), Miloslava Kašparová a)
a)

Institute of System Engineering and Informatics, b)Institute of Public Administrations
and Law, Faculty of Economics and Administration, University of Pardubice.
Abstract: This contribution describes the possibilities of utilizing modelling for social
policy focused on people with health disability planning and development. This is a
case study which is based on the results of questionnaire survey done in the territory
of Pardubice region that included people with hearing disability. Data mining methods
were used for this modelling. The achieved results can be analyzed in the quality of life
definitions context and thus extend the possibilities of their interpretation.
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1. Introduction
Regional administrations have the obligation to plan social services. By doing this,
they generally form and shape regional social policy. This obligation is given to
regional administrations by Act no.108/2006 Collection, on Social Services, in the
wording of later by-laws [26]. It is often discussed if such an obligation is obligatory
also for other types of regional self-administration units and the opinions on this vary.
However, municipalities of „tertiary type“ perform such activities in an active way.
Community planning, despite various criticisms, can be considered to be a method
that has already found its use and is now widely respected. The base background
material for this type of planning is various clients need analyses, social services
providers situation, demographic analyses and similar materials. The modelling brings
in another possible view on the interpretation of the collected data. It allows to create
and analyze models, to derive so called „decision rules“ which may, jointly with other
materials, serve as a guide for further process in fulfilling and implementing the goals
and measures defined in such plans.
This contribution demonstrates on a concrete example the practical use of data
mining methods in the interpretation of social reality. The example is demonstrated on
a questionnaire survey done on people with hearing disability outputs analysis that was
executed in the framework of midterm planning of social services in Pardubice region.

2. Quality of Life and Values as Key Factors Determining Social Policy
Direction
Under the framework of midterm and community plans elaboration on the level of
regions and municipalities there is created a lot of analyses and data material that
becomes the background material for the drafting of concrete social policy strategic
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development documents [25,11,19]. Next to these documents there exist other
development plans (e.g. strategic, zoning plans, and similar).
Purposeful and effective social policy is such policy that reacts to the needs and
opinions of those on whom such policy is generally targeted. Thus the research into
needs, quality of life and to life habits represents the basic activities of empiric
research in the given area. The findings of such research may be then considered to be
certain indicators of the quality of the public policy decision making processes. The
Quality of Life (QL) represents a value that is a subject to various measurements by
researches from various research fields. This submitted text represents one of the many
ways, however this way attempts to synthesize various approaches. The QL is
composed of many elements that are in mutual connections.
For wider understanding of the QL notion is available the following definition. QL
is a subjective and an objective evaluation of the existing life situation of a human
individual, evaluation how such an individual perceives its position in live and how
he/she seems himself/herself [18,24]. QL depends on age, sex, ethnical origin, health
disability (physical health), mental health, spiritual situation, and environment and last
but not least also on social relations (see Fig. 1). More in [2,7,8,9,10,13,17,20].

Fig. 1 Quality of Life [20]
QL (in a narrow view) is defined with respect to the subjective feeling of satisfaction of a
concrete person with achieving his/her life goals and his/her orientation in life [12]. The
direction is influenced by an individual person’s value orientation. Values form an individual
and unique personality system that is specific for each individual. Individual values in this
system are then hierarchically ranked and the system, unless influenced by any situation with a
major influence, is then highly stable in time [23]. Values can be considered to be the corner
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stone of attitudes. Values show a tendency to their fulfilment. They can be considered to be
standards, ideals that determine or route behaviour toward the implementation of the values
[21]. According to [4] values represent not only the sought after, but also the conscious
tendencies that constitute the bio- psycho - socio – spiritual essence of each individual
existence.
From what is described above, it is clear, that the regional management, for the purpose to
describe in a correct and exact way the social reality, cannot overlook the utilization of such
an objective source of information as is an individual feeling of any single citizen of the
relevant region. In the framework of community planning it is quite usual that the subjective
feeling of the target group is mapped in the context of their individual needs. The issue of
needs is, from a psychological point of view, very closely interlinked with values and this
parallel cannot be ignored when drafting any realistic and functional plans.

3. Quality of Life Modelling for a Selected Group of Individuals
In this section, our work was focused on the collection and processing of data on
the various aspects of hearing disability individuals in the Pardubice region and their
QL. The essential data was collected by means of a questionnaire survey. The
questionnaires were composed in such way that they met the needs of disabled persons
and avoided any problems disabled persons could have had to fill in such
questionnaires. The respondents were informed about the fact that this questionnaire
should be used to map the needs and the QL of persons with hearing disability at the
beginning of questionnaire. They were also informed about the fact that the outputs
shall be used as a background material for the „Midterm Pardubice region social
service development plan“.
The process how this model was created is demonstrated in Fig. 2. The first step
was to put together the questionnaires, then followed the pilot survey and the
modification of the questionnaires that was followed by the survey itself. The collected
data were translated into an electronic form and edited (formatting, cleaning). Then
the modelling itself started, the results interpretation was done and relevant
recommendations were drafted.
3.1 Collection of Data and Pre-processing of Data
The data collection was done by means of a questionnaire survey in the territory of
the entire Pardubice region. It covered Pardubice area, Svitavy area, Hlinsko area, Ústí
nad Orlicí area and Chrudim area. These areas were covered because in these areas
there were self-help groups operating. These groups to a certain extent organize
persons with hearing disability and they have good information about those people.
Any activities of such groups are voluntary and dependent on time availability. A
complex system that would keep „any evidence“ of people with this disability is still
missing.
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We have managed to get returned 118 filled in questionnaires (unfortunately not all
were suitable for further processing). The base analysis of this data, by the way of
absolute and relevant frequencies and attitude scale, was published in [14].

Fig. 2 Problem solution
In year 2006 there were about 5000 people with hearing disability in the territory of
Pardubice region, out of that 739 persons were deaf [3]. Later data mention two other
estimates of the number of such persons [14]:
[1] There are from 200 to 600 persons with hearing disability. 60 persons use the
services of translators in the territory of Svitavy and Česká Třebová area. At the
same time the estimate warns that there are persons who communicate by means
of oral methods or use hearing aids and such persons are not included in the
registry kept for the two above mentioned areas.
[2] There are 50 000 to 60 000 persons with hearing disability. This estimate is based
on statistics and on demographic facts such as aging of the population (with older
age hearing gets worse). This estimate does not differentiate persons according to
the type of hearing disability and it covers majority of persons who have partial
hearing and are in senior years. Persons suffering from the generative change in
hearing have generally less problems than persons with other hearing handicaps.
To illustrate this demonstrated problem we have to add that the Pardubice region
has 4519 km² (it is the fifth smallest region in the Czech Republic). Pardubice region
comprising of 4 districts – Chrudim, Pardubice, Svitavy and Ústí nad Orlicí – included,
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as of December 12, 2007, in total 451 municipalities (which is the sixth highest
number of municipalities in a region among the 14 Czech Republic regions) As of the
same date there lived 511 400 inhabitants in the region which represents 4,9 % of the
total number of inhabitants in the CR. The district Pardubice is the district with the
highest population density in the region. Then comes the districts Ústí nad Orlicí, then
Svitavy and Chrudim. From the point of view of the age structure of inhabitants we
could see in year 2007, compared to the previous year, continuing decline in the
number of inhabitants younger that 15 years – compared to year 2006 by 0,9%, on the
opposite we saw increase in the age group 65+ (by 1,6%). Old Age Index (the ration of
65+ persons to 15 and younger persons) had in year 2007 the value 100,6 (98,1 in year
2006). While in year 2007 for women the Old Age Index was 125, for men it was mere
77,8. This difference is caused mainly by lower average age at death with men, but
also by a higher rate of newly born men [6].
3.2 Data Analysis and Model Design Proposal
The next phase of the questionnaire processing that is described in this article used
statistics tools and data mining methods that helped to mine further information
included in the questionnaires. The questionnaires were ready in printed form for the
pre-processing. The first step was to review the printed questionnaires, their contents,
completeness and possible errors. In this phase we saw, unfortunately, that despite the
fact that a pilot survey had been executed, number of questionnaires were filled in
incorrectly and could not be used for the automatic processing. The respondents made
mistakes mainly in the number of answers they were to mark. Also in many cases, the
respondents wrote down their opinions instead of marking answers. Respondents’
opinions are valuable source of information for the processing personnel, however, for
the translation of the questionnaire into the data matrix for the machine processing this
is an error. Nonetheless, it proved the finding that such a target group needs a different
form of survey - instead of using questionnaire it would be better to carry structured
interviews with this target group persons next time. During a structured interview it is
possible to explain more the basic meaning of the asked question and thus to eliminate
unclear responses. The error-free questionnaire rate of return shall thus be increased.
For all the above-mentioned reasons 66 questionnaires were finally used. The
questionnaires were translated in an electronic form in a proper shape. Data matrix
M(66×35) was created in this way. The number of attributes 35 does not correspond to
the number of questions since some questions (and the answers to these questions)
were split to more than one attribute.
The base statistics data analysis was the first step. It appeared that the data in the
data matrix are, from the point of view of the important attributes, distributed in the
following way. Regarding the hearing disability type there were 53% hard of hearing,
35% deaf and 12% with lost hearing. Regarding the sex category there were 50%
women and 45% men (5% did not state the sex). Regarding the age there were 3%
under 20, 23% were between 21 to 35, 24% between 36 -50, 23% between 51 -65 and
27% were older that 65 years of age. 26% respondents lived in a village, 67% lived in
a city (7% did not respond to this question)
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Pearson’s pair coefficient was used to illustrate the tightness of the stochastic
bonding between individual attributes. For those attributes where strong correlation
was found we executed further calculations and we interpreted the results. However
we must keep in mind that when interpreting these results we must be very cautious
since even a strong pair correlation is not yet any prove of a causal connection, it can
be a random phenomenon [16]. In total we found a strong correlation in 37 cases.
Interesting pair correlations are stated in the following Table 1.
Table 1 Selected Correlation Coefficients
Parameter 1

Parameter 2

Pearson correlation – coefficient values

Type_disability

ZP_Communication

-0.377

Type_disability

Achieved education

-0.342

Achieved education

Internet Utilisation

-0.355

Age_resp

Internet Utilisation

+0.470

Type_disability

Age_resp

-0.271

For the selected parameters (parameter 1 and 2) the following coding was used:
Type of disability - 1 is hard of hearing, 2 is deaf , 3 lost hearing; Manner of
communication - 1 is Sign Czech language , 2 is Sign language, 3 is /mouth observing,
4 is other; Achieved education - 1 is primary education, 2 is secondary education
without school leaving exam, 3 is secondary education with school leaving exam, 4 is
higher professional, 5 is college/university ; Age - 1 stands for age under 20 let, 2 is
age from 21 to 35, 3 is from 36 to 50, 4 from 51 to 65, 5 older than 66; Internet
utilization (the rate of utilization of this technology) - 1 is frequent use,…. 5 means
does not use, is not interested to use.
Table 1 can be interpreted in the following way: persons with light hearing
disability – hard-of-hearing use for communication more mouth observing and other
means; on the other hand deaf people use more the sign language, Czech sign
language. Persons with more serious disability have lower achieved education than
people with less serious disability. Further on person with hearing disability with
higher education use Internet services as a new technology to a higher degree than
those with lower education. And last but not least younger persons with hearing
disability use Internet much more often than the older persons. The last line in the
Table means that older persons have hearing disability „hard-of-hearing“ – that reflects
hearing deteriorating with age.
In the next modelling phase association rules were used. There exist many methods
for their derivation [15]. In this model the method „Generalized Rule Induction“ [22]
was used. This method generates association rules with the highest information content
in the form if antecedent(s) then consequent(s). In table 2 there are the outputs for
selected attributes, while in columns 3 and 4 are stated also values support and
confidence for the individual rules.
Association rules proved the correctness of the correlations between the type of
disability and the age and the manner of communication calculated in Table 1.
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Table 2 Acquired Association Rules
Antecedent

Consequent

Support

Confidence

Type_disability = 1.0

Age_resp = 5.0

27.27

83.33

Type_disability = 2.0

Age_resp = 3.0

24.24

56.25

Type_disability = 2.0

ZP_ communication = 2.0

28.79

73.68

Type_disability = 1.0

ZP_ communication = 4.0

10.61

100.0

Type_disability = 2.0

ZP_ communication = 1.0

9.09

83.33

Type_disability = 1.0

ZP_ communication = 3.0

50.0

69.7

Another used method was the cluster analysis (CA). In simple words it can be
stated that the CA looks for objects or group of objects (clusters) that are mutually
similar and at the same time differ from objects in other groups (clusters). The analysis
itself has usually 5 steps – data acquisition, standardization, creation of input matrix,
application of cluster method, calculation and comparison with correlation coefficient.
CA methods can be divided into hierarchical and non-hierarchical (however there are
also other divisions, e.g. in [1]. In this case the method called „Two Step Clustering“
was used. The outputs are for better understanding illustrated in a graphic way in
Fig. 3 and 4 (the parameters are marked similarly as in Table 1). From the Fig.s it
issues that clusters are markedly visible both in the case of parameters „type of
disability – education“ and parameters „type of disability – manner of
communication“. Those correspond to the findings acquired by correlation analysis as
well as by association rules. Thus the type of disability influences achieved education
of persons with hearing disability (more serious disability means usually lower
achieved education) and the type of disability influences manners of communication
(deaf and lost hearing persons usually use the sign language, hard-of-hearing persons
usually do mouth observing or use other means). The model was designed and
analyzed in programme Clementine 10.1.
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Fig. 1 CA Outputs – dependence of the achieved education on the disability type

Fig. 2 CA Outputs – dependence of the manner of communication on the disability
type
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4. Conclusion
QL represents an important indicator [5] that supports the execution of decision
making processes. Despite its subjective side it is a very precious source of data. It
serves to complete the existing analysis and it helps more detailed interpretation of
such analysis. In case the qualitative analysis is used (e.g. structured interview) we
may consider the achieved statements to be the representative Fig. of the regional
situation. However, by its nature it is a very expansive research method that requires
trained inquirers. On the other hand it gives the guarantee that the acquired data have
high validity and the utilization of such data is broader than the community planning
framework.
In the submitted text subjective sides of the persons with hearing disabilities QL is
researched into. The method how the data on their quality of life was collected was
described as well as the data processing and the data interpretation by means of up to
date data mining methods. Data collected directly from the executed survey
respondents are a highly valuable source of information on the respondents problems
and needs and can be well used as a background material for the development of social
services. Some information issuing from the questionnaires is obvious and easily
derived, other was derived by means of suitable statistics and data mining methods.
Correlation analysis was selected, association rules, CA. The most distinctive
relationship was found between the attributes type of disability and manner of
communication – it was confirmed by all three methods. There is also a relation
between the type of disability and the achieved education, between the age and the
type of disability, the age and the rate of Internet usage and last but not least the
achieved education and Internet usage rate.
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