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Abstract
Introduction. E-Health tools allow a medical facility to set a given patient’s data in order using ICT techniques, and the 
patient to use those techniques when contacting a given organisation.   
Materials and method. Secondary statistical data was used in the research. The study was carried out among primary 
health care patients. Mining for affinity rules was done in the R programme. The apriori and inspect functions from the 
arules package were used. Moreover, any redundant rules were removed from thoseobtained using the afero-mentioned 
method. Applying the general description of the affinity analysis method onto the survey described herein, it should be 
stressed that the aim of using affinity analysis was to discover the rules which contain the sub-transaction B={V_6=1} as 
a consequent. This was determined by the intention to discover associations regarding the knowledge about a uniform 
information system that the patients under study might have.   
Results. In the discovered rules, the antecedent most often contained an indication of the need for introducing a uniform 
solution as regards telemedicine. Moreover, according to the opinions of ‚conscious‘patients, a uniform IT system should 
improve the work at primary health care institutions, introducing an on-line booking system for visits should improve the 
productivity and comfort of doctors, and an IT system should provide unambiguous identification of a patient.   
Conclusions. There is potential in using affinity analysis within e-Health. The example of affinity analysis described in his 
study led to the discovery of interesting and important (from the point of view of a medical facility) regularities regarding 
the knowledge and expectations of patients as regards e-Health.
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INTRODUCTION

As a result of profound technical development, the idea of 
telemedicine was broadened and along with other general 
changes is currently referred to as e-Health [1, 2]. Among 
the many definitions of e-Health, it is described as “a field 
which emerged from the cooperation of medical information 
technology, public health and business related to health 
care and access to information over the Internet and other 
means of communication” [3, 4]. According to the World 
Health Organization, e-Health is “an effective, economical 
and safe utilization of information and communication 
technology to facilitate any actions related to health care, 
which include providing health care services, systems for 
observing the fields connected with health, health education, 
the development of professional literature and knowledge, 
and scientific research” [5, 6]. The European Commission 
gives its definition of e-Health as “using modern information 
and communication technology to meet the needs of citizens, 
patients, specialists in health care, and health care service 

providers, as well as politicians” [7]. E-Health is the use of 
information and communication technology to reinforce 
health care. It is related to the forms of prevention and 
education, diagnosis, therapy and care provided using digital 
technology, regardless of time and place [8].

E-Health tools allow the medical facility to set a given 
patient’s data in order using ICT techniques, and the patient 
to use those techniques when contacting a given organisation 
[9]. It should be noted that if a medical institution is a provider 
of service for the patients, then it can be treated as a service 
provider in the sense of an economic market and its patients 
as the clients. What is more, given the above, the total of 
medical services can be treated as a set of items. Looking from 
this perspective, certain tools can be adapted which have 
been used for years in marketing and other fields of study. 
Among those tools, affinity analysis within the approach 
of data mining warrants special attention. Affinity analysis 
can be used not only in regard to the present functioning of 
a given medical institution, but also to diagnose the needs 
and expectations of the patients in terms of using e-Health in 
order fort the institution take suitable action (e.g. expanding 
and updating the offers directed at the patient) [10, 11]. The 
success of a medical institution is determined by the needs of 
the patients – the offers and services are directed at the needs 
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and expectations of the patients. Relationship marketing, the 
main rule of which is not to lose a patient once acquired, may 
play a significant role in this process [12].

In general, affinity analysis performed on a data set is 
used, among others, to find certain interesting regularities, 
relationships, or correlations (called affinities in this context) 
– in particular the hidden ones which are not immediately 
noticeable [13, 14]. In the case of large databases, which by 
their very nature lead to large numbers of possible/potential 
associations, specific algorithms are used which lead to quick 
and effective discovery of association rules [15, 13]. The origin 
of the problem of discovering association rules goes back 
to the so-called Market Basket Analysis (MBA) problem, 
the aim of which was to determine the natural patterns of 
choices made by consumers-clients in supermarkets. These 
patterns are given as the most frequently bought sets (baskets) 
of products [15].

The description of the essence of affinity analysis, however, 
is put into the context of the afore-mentioned survey studies.

OBJECTIVES

The aim of the study is to use affinity analysis to diagnose the 
needs of (aware) patients of primary health care, who were 
made aware of the knowledge and expectations regarding 
e-Health.

Using affinity analysis in relation to e-Health is – in the 
authors‘subjective opinion – innovative. The affinity analysis 
described herein is used in many fields of research, whereas 
the authors have found the lack of use of this tool in the field 
of e-Health. In the authors‘opinion, the analysis used has 
great potential, both in learning andinf practical use, in the 
field described herein.

MATERIALS AND METHOD

Secondary statistical data was used in the research. The 
primary study, with a positive opinion No. 29/2011), received 
on 18 March 2011 from the Bioethics Commission of the 
Faculty of Health Sciences of the Jan Kochanowski University 
in Kielce, was carried out within the period June – December 
2011. At that time, the method of two-stage group sampling 
with stratification according to the type of institution was 
used. During the first stage, based on data from the National 
Health Fund and the National Register of Health Care 
Facilities (as of May 2011) a list was compiled of 301 medical 
institutions which had a contract signed with the National 
Health Fund as regards GP services, and which were in the 
area of the Swietokrzyskie Province. Next, a division was made 
into public and non-public health care centres which provided 
primary car; of these there were 147 and 154, respectively. 
During the next stage, 20 institutions were chosen at random 
– 10 public and 10 non-public. After that, the numbers of 
patients to include in the study in each of those centres in 
proportion to the total of a centre’s patients were determined.

Once all the directors of the chosen institutions have given 
their consent, 422 questionnaires were qualified for the final 
analysis – 216 from public and 206 from non-public primary 
care institutions. A questionnaire of own design had 29 closed 
questions regarding the type of the institution under study, 
the demographic, social and economic situation, the patient’s 

self-assessment in terms of computer skills, awareness of 
e-Health services, the level of knowledge about e-Health, 
and the benefits of patients that result from introducing IT 
systems in primary care institutions.

The research was conducted on a representative sample of 
patients of public and non-public health care centres from the 
Swietokrzyskie Province. The research was conducted in 20 
public and non-public institutions of primary health care in 
the same province. In total, 422 patients were examined – 259 
women (61.37%) and 163 men (38.63%). Patients’ age: 45–64 
years old (136; 32.23%), 30–44 years old (104; 24.64%), 20–29 
years old (102; 24.17%), 65-years-old and above (57; 13.51%), 
and 18–19 years old (23; 5.45%). The knowledge level of the 
respondents was evaluated on the basis of the questionnaire 
prepared by the author (which was subject to the validation 
process). The character and contents of the questions were 
based on the guidelines contained in the Act of 28 April 2011 
on the Information System in Health Care, the document 
Informatization Directions “e-Zdrowie Polska” for the years 
2011–2015, and the guidelines of the Centre for Information 
Systems in Health Care.

The variables used for the analysis performed in this study 
are presented in Table 1.

Let us consider then a set m of variables V1, V2, …, Vm, each 
of which represents a single question from the survey and 
can assume exactly one of its variants, corresponding to a 
single choice in the list of answers to a given question. Let the 
variants of variable  be denominated as: vi1

, vi2
, …, viki

, where 
ki is the number of variants of variable . In the survey below, 
the numbers ki assume the values from 2 to 5.

With these notations, a transaction is any set A' in the 
form A' = {V1 = v1j2

, V2 = v2j2
, …,Vm=vmjm

}, which is made up of 
a certain collection of variants assigned to all m variables. In 
turn, a sub-transaction of transaction A’ is any non-empty 
subset A⊆A'. Furthermore, let V(A) be a set of variables which 
are found in sub-transaction A.

Among the total of transactions which are a natural means 
of representing all the potential choices that patients can 
make, the particularly interesting transactions are those 
which appear as sets of single answers in the survey. It is 
those sets that are the basis for discovering the association 
rules. The set of all such transactions is denoted as T. Let its 
size be equal to N.

An association rule is the ordered pair (A, B) of sub-
transactions, conventionally denoted as: A ⇒ B, with the 
property that these sub-transactions do not contain mutual 
variables, meaning V(A) ∩ V(B) = ∅. In particular then, these 
sub-transactions are disjoint/exclusive, so A ∩ B = ∅. Part 
A of rule A ⇒ B is called the antecedent, and part B – the 
consequent, and the number of all variables that are in the 
rule – the rule’s length [15].

Let us note that the sum A ∪ B of sub-transaction A and 
B is also a sub-transaction. This means it is part of a certain 
number of transactions which represent sets of choices made 
by the patients participating in the survey. Let us denote 
this number of transactions as n(A ∪ B). The transactions 
themselves, then, are called transactions supporting sub-
transaction A ∪ B, or supporting rule A ⇒ B. Similarly, let 
n(A) and n(B) be the numbers of transactions supporting 
sub-transactions A and B, respectively.

To evaluate the quality/properness of a discovered 
association rule A ⇒ B, the following measures can be 
used [13]:
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• support

This is the percentage of transactions among the total N of 
transactions in the database that support the rule A ⇒ B. It 
can be said that the higher the support, the more frequently 
a rule occurs. The following is always true: 0 ≤ conf(A ⇒ B) ≤ 1.

• confidence

This is the percentage of transactions which support 
the rule A ⇒ B among those transactions which support 
the sub-transaction A. Confidence can be interpreted as 
the conditional probability of the occurrence of B, once 
it is known that A occurred. Thus, confidence shows the 
strength of an association rule. The following is always true: 
0 ≤ conf(A ⇒ B) ≤ 1.

• lift

This is the ratio of a rule’s confidence to the support of 
the consequent of that rule. The following is always true: 
lift(A ⇒ B) ≥ 0. Lift can be interpreted as the deviation of the 
support of the analysed rule A ⇒ B from the support which 
that rule would have had, had the transactions supporting 
the sub-transactions A and B occurred independently in the 
database. If lift equals 1, it is assumed that the occurrences 
of the antecedent and the consequent do not influence each 
other. If lift is greater than 1, it means that the transactions 
supporting both the antecedent and the consequent have a 
tendency to occur relatively frequently. And in turn, if the 
lift is lower than 1, then the transactions supporting both 
the antecedent and the consequent have a tendency to rarely 
occur. Thus, the greater the lift, the stronger the rule is.

Mining for affinity rules was done in the R programme. The 
apriori and inspect functions from the arules package were 
used [16]. Moreover, any redundant rules were removed from 
the ones obtained using the aforementioned method. Namely, 
if there were two rules among the ones discovered  A1 ⇒ B 
and A2 ⇒ B, where A1 

⊆ A2, then rule A2 ⇒ B was removed.

RESULTS

The obtained association rules were visualised using the tools 
from the arulesViz package [16]. The points in the Figure 
represent the association rules, and their placement 
corresponds to the value of support and confidence, whereas 
the colour dye represents the value of lift (Fig. 1).

Figure 1. Values of lift in relation to the levels of support and confidence

supp(A ⇒ B) = n(A ∪ B)
                                N

conf(A 
⇒

 B) = supp(A ∪ B) = n(A ∪ B)
                            supp(A)             n(A)

lift(A ⇒ B) = conf(A ⇒ B) =    supp(A ∪ B)       = N ∙ n(A ∪ B)
                         supp(B)       supp(A) ∙ supp(B)     n(A) ∙ n(B)

Table 1. Analysed variables together with their variants

Code Name of variable with full description Variants

V1 Ability to use a computer

1 = “none”
2 = “poor”

3 = “satisfactory”
4 = “good”

5 = “very_good”

V2 Access to a computer at home
0 = “no”
1 = “yes”

V3 Access to the Internet at home
0 = “no”
1 = “yes”

V4 Booking an appointment with GPs via the Internet
0 = “no”
1 = “yes”

2 = “I do not know”

V5 The unit has a website
0 = “no”
1 = “yes”

2 = “I do not know”

V6
The need for introducing a unified IT system in 
health care 

0 = “no”
1 = “yes”

2 = “I do not know”

V7 Patient’s knowledge about e-Health strategy
0 = “no”
1 = “yes”

V8
The need for introducing a unified IT solution in 
telemedicine

0 = “no”
1 = “yes”

2 = “no opinion”

V9
The IT system should provide (deliver) precise 
patient’s identification

0 = “no”
1 = “yes”

2 = “no opinion”

V10
The IT system will facilitate work of family doctors 
(GPs)

0 = “no”
1 = “yes”

2 = “no opinion”

V11
Introducing an e-Prescription system will 
contribute to monitoring medicaments bought by 
the patients

0 = “no”
1 = “yes”

2 = “no opinion”

V12 e-Reservation will improve doctors’ effectiveness
0 = “no”
1 = “yes”

2 = “no opinion”

V13
Implementing e-Services will allow improvement of 
the qualifications of medical staff

0 = “no”
1 = “yes”

2 = “no opinion”

V14
Booking appointments via the Internet will allow 
choosing a date suitable for the patient

0 = “no”
1 = “yes”

V15
e-Reservation will allow a patient to see the doctor 
without unnecessary waiting outside the (GP’s) 
office

0 = “no”
1 = “yes”

V16
e-Medical Documentation will allow a decrease 
in the number of mistakes connected with 
medicament’s interaction

0 = “no”
1 = “yes”

V17
e-Medical Documentation will allow a decrease in 
the number of wrongly issued prescriptions

0 = “no”
1 = “yes”

V18
e-Medical Documentation will allow doctors to 
save time

0 = “no”
1 = “yes”

V19 Possibility of receiving tests’ results via e-mail

0 = “no”
1 = “yes”

2 = “sporadically”
3 = “I am unaware 
of such possibility”
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From the questionnaire‘s point of view, the interesting 
rules are those that have support and confidence equal to at 
least the predetermined minimal thresholds (for this study, a 
support ≥ 0.4 and confidence ≥ 0,9 were assumed), and at the 
same time they have the highest lift (which is why further on 
the rules are given after having sorted them from the highest 
to the lowest lift).

The assumed minimal threshold values for support and 
confidence were selected arbitrarily; however, the choice was 
made after initial study where the influence of many different 
threshold levels on the number of obtained rules was verified 
(these were the following for support: 0.30; 0.32; 0.34; 0.36; 
…; 0.60, and for confidence: 0.40; 0.42; 0.44; …; 0.90). A rule 
was assumed, although, that the final selected thresholds 
should be as high as possible and produce not more than 
20 significant rules at the same time. The chosen thresholds 
seem to be consistent (coherent) with the placement of points 
in Figure 1, as it outlines the rules grouped at the “cape” 
protruding from the other mass of points.

Applying the general description of the affinity analysis 
method onto the survey described herein, one should stress 
that the aim of using affinity analysis was to discover the 
rules which contain the sub-transaction B = {V6 = 1} as a 
consequent. This was determined by the intention to discover 
associations regarding the knowledge about a uniform 
information system that the patients under study might have.

On the other hand, the form of a rule’s antecedent was 
determined only by the fact that it had to have variables other 
than V6, and the fact that there could be from one to four of 
them. This was done to limit the number of “determinants” 
of variable V6. In other words, a maximum length of 5 was set 
for the rules. The discovered rules with consequent B = {V6 = 1} 
are presented in Table 2.

The first of the presented association rules should be 
interpreted in the following way: around 40.5% of all patients 
gave the answer YES to questions 6, 8, 10 and 12 at the 
same time. Moreover, in the group of patients who gave the 
answer YES to question 6, as many as 95% responded YES 
to questions 8, 10 and 12. It can also be seen that a lift of 1.54 
indicates a greatly stronger positive relationship between 
the answer YES to question 6 and the set of answers YES to 
questions 8, 10 and 12, than if the case were that answering 
these was independent.

In the discovered rules, the antecedent most often 
contained an indication of the need for introducing a 
uniform solution as regards telemedicine (V8 = 1). Moreover, 
according to the opinions of ‚conscious‘patients, a uniform 
IT system should improve the work at primary health care 
institutions (V10 = 1), introducing an on-line booking system 
for visits should improve the productivity and comfort of 
doctors (V12 = 1), an e-prescribing system can contribute 
to monitoring the preparation of prescribed medication 
bought by the patient (V11 = 1), and an IT system should 
provide unambiguous identification of a patient (V9 = 1). 
Additionally, they indicate Internet accessibility (V3 = 1), 
which is without doubt a factor which facilitates obtaining 
knowledge about a uniform information system.

The discovered rules (Tab 2.) and the network of connections 
between them are presented as directed graphs in Figure 2. 
The initial nodes of the graphs represent the single answers 
in the questionnaire given by the patients, which are found 
in the antecedents of the association rules, the nodes in the 
middle represent the antecedents themselves, and the final 
node – the single consequent.

Graph [A] in Figure 2 shows the full network of connections 
between all the variables and their arrangements within 

Table 2. The discovered strong association rules concerning the case of 
the patients‘knowledge of a uniform information system

No. antecedentA consequentB support confidence lift

 1 {V8=1,V10=1,V12=1} {V6=1} 0.405213 0.95 1.541923

 2 {V8=1,V9=1,V11=1} {V6=1} 0.405213 0.944751 1.533404

 3 {V8=1,V10=1,V11=1} {V6=1} 0.400474 0.944134 1.532402

 4 {V8=1,V11=1} {V6=1} 0.412322 0.940541 1.52657

 5 {V8=1,V9=1,V12=1} {V6=1} 0.409953 0.940217 1.526045

 6 {V8=1,V10=1} {V6=1} 0.443128 0.939698 1.525203

 7 {V3=1,V8=1,V9=1} {V6=1} 0.400474 0.938889 1.523889

 8 {V8=1,V12=1} {V6=1} 0.417062 0.93617 1.519476

 9 {V3=1,V8=1} {V6=1} 0.412322 0.935484 1.518362

10 {V8=1,V9=1} {V6=1} 0.450237 0.931373 1.511689

11 {V8=1} {V6=1} 0.462085 0.924171 1.5

    Source: own work based on calculations in the R programme

Figure 2. The connections between variables of the strongest association rules

[A] [B]

[C] [D]

[E] [F]

[G] [H]
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the discovered rules. Graph [B] shows the discovered rules, 
whereas the remaining graphs [C-H] show the occurrence 
of the individual, single answers given by the patients within 
the rules.

Subsequently, the authors attempted to mine for analogous 
association rules which, in turn, would have the consequent 
in the form B = {V6 = 0}, meaning it would indicate associations 
regarding patients with no knowledge about a uniform 
information system.

It turned out that with the previous minimum thresholds 
for support and confidence kept as they were, no such rules 
were found. Only when the thresholds were drastically 
lowered (support ≥ 0.066 and confidence ≥ 0.7), were any 
relationships discovered. These rules are shown in Table 3. 
However, despite the very high values of lift, these should be 
considered not credible (due to the very low support).

Exceptionally strong rules indicating negative answers 
were found in a very small group of people. Among the 
patients who do not see the need for introducing a uniform 
information system in health care, the respondents stated 
that an on-line booking of visits would not let the patient 
visit a GP without the inconvenient waiting outside the GPs 
office (V15=0), introducing an e-prescribing system would 
not contribute to monitoring the preparation of prescribed 
medication bought by the patient (V11=0), electronic medical 
documentation would not allow a decrease in erroneously 
issued prescriptions (V17=0), and an IT system should not 
provide unambiguous identification of a patient (V9=0). 
Information on the lack of knowledge about e-Health (V7=0) 
did occur in this group. Due to very low credibility, the 
authors did not present the obtained results in the same 
scope as before for rules leading to V6=1.

DISCUSSION

Owing to the fact that the purpose of association analysis 
is to identify the relations between groups of products or 
services, this analysis can be useful in human resource 
management [17] (e.g. provision of medical services at a 
high level) and in offering a specific basket of services [17] 
(e.g. systemic solutions helpful in treatment process and 
improvement in communication in the relations between: 
patient – health care institution – doctor; patient – doctor, 
with the application of e-Health tools).

Proper management of health care institutions has a 
notable influence on the population’s health. Due to the 
differences in policy, financing and management in such 
institutions, it is impossible to indicate one model of patients’ 
basket of needs. Exploration of the association rules can help 
understand behaviour and preferences of patients. Kaura M. 
and Kang S. point to the need to implement the association 
analysis also in other spheres [18], including the area of 
e-Health tools.

Studies estimating the impact of the implementation of 
electronic medical documentation (EMD) and the attitudes 
of patients and medical personnel are conducted on many 
problem-related levels. Evaluating the consequences of 
EMD implementation, medical experts point to numerous 
advantages. Some results demonstrate that one-fourth of the 
administrative personnel of health care institutions received 
feedback from patients or their relatives concerning mistakes 
in documentation. Obviously, this makes it possible to avoid 
a number of medical errors. Furthermore, a vast majority 
of health care employees expect that more patients will 
have basic knowledge of their health in the future. Every 
fifth thinks that patients acquired better knowledge of their 
diagnosis and treatment [19].

Available literature points to the general benefits resulting 
from the introduction of e-Health. The system solutions 
as regards e-Health and the use of information and 
communication technology in health care can improve the 
equality in access to the health services and their quality [20]. 
Moreover, the use of e-Health can effectively help in meeting 
the needs of the patients by using tools and solutions which, 
among others, are made up of medical information networks, 
medical data gathering systems for patients of health care 
centres, medical web-sites, and telemedicine services [21]. 
E-Health is changing the conventions of the manner in which 
patients consult their health service providers [22].

The EMD services are especially advanced in the 
Scandinavian countries. Hence, it possible to carry out 
in-depth analyses concerning benefits derived from the 
implementation of these solutions there. In one such study, 
the respondents were asked why they were using EMD. In 
response, they pointed to the empowerment of a patient, 
greater involvement in medical treatment, and higher safety 
of this process. In view of the generally positive attitude to 
EMD, this solution seems to cater for numerous needs of 
patients regarding access to knowledge of their own treatment 
process [23]. Further research among these countries also 
led to interesting conclusions. A study examined patients’ 
experiences connected with using the national e-Health 
service and identified its advantages and disadvantages. 
Much valuable information was obtained on the functioning 
of EMD and the quality of data contained therein. This 
information can be used effectively to upgrade the e-Health 
service on a regular basis [24].

The electronic documentation system in Norway is 
already well-developed and is regarded by patients as very 
useful.  The greatest benefits are noticed by patients with 
chronic diseases. Information available to them via the 
EMD is described as useful, effective, helpful, easy, practical 
and safe. Furthermore, the respondents mention higher 
empowerment, easier communication with health care 
employees and better safety. However, the authors point 
out that it is necessary to evaluate the data exchange process 
on a regular basis [25].

Table 3. Strong association rules discovered concerning the case of the 
lack of knowledge about a uniform information system

No. antecedentA consequentB support confidence lift

 1 {V11=0.V15=0,V17=0} {V6=0} 0.06872 0.828571 6.597305

 2 {V9=0.V15=0,V17=0} {V6=0} 0.06872 0.805556 6.414046

 3 {V9=0.V15=0} {V6=0} 0.06872 0.783784 6.240694

 4 {V11=0.V17=0} {V6=0} 0.06872 0.783784 6.240694

 5 {V7=0.V9=0,V17=0} {V6=0} 0.06872 0.783784 6.240694

 6 {V9=0.V17=0} {V6=0} 0.06872 0.763158 6.076465

 7 {V11=0.V15=0} {V6=0} 0.06872 0.763158 6.076465

 8 {V7=0.V9=0} {V6=0} 0.06872 0.725 5.772642

 9 {V11=0} {V6=0} 0.07109 0.714286 5.687332

10 {V9=0} {V6=0} 0.06872 0.707317 5.631845

  Source: own work based on calculations in the R programme
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The possible risks are also stated; for instance, the fact that 
incomplete knowledge about using e-Health instruments by 
the patients as well as the directors of the medical institutions 
can lead to inefficient and unsafe usage in the described area. 
Furthermore, system changes in the field of health compel a 
change in the attitude toward using e-Health solutions when 
planning medical services directed at patients. Discussions at 
the levels of the Ministry of Health, of the experts in the field 
of e-Health, the service providers and the medical service 
recipients, are all testimony to this [26, 27].

In this context, the authors would like to stress that getting 
to know the expectations and the preferences of patients is 
essential in the relations between all the users of the system. 
When the medical institutions offer their health services, it 
is important that tools for a numerical analysis of data are 
developed that will aid the diagnosing of a phenomenon 
under study [28]. E-Health as a young sector of knowledge 
has not yet received such basic tools. Its quick and dynamic 
development requires the use of tools and methods from 
other fields of knowledge and transplanting those in an 
educated way onto new grounds [29]. The most natural, 
and perhaps the simplest rule for choosing the tools to 
transplant, is the presence of analogies between the analysed 
problems [30].

A number of empirical studies have investigated the issue 
of advantages and barriers to EMD implementation. A review 
identified 176 studies of which 17 were randomized controlled 
trials, cohort studies or group studies.  Patients reported 
higher satisfaction with access to information via online 
services compared to standard provision of services, better 
self-service, improved communication and involvement in 
interactions with a doctor. Better safety was associated by 
patients with an opportunity to discover errors in medical 
treatment and wider access to preventive services.  EMD 
implementation is frequently connected with a need to extend 
the working time of a medical professional. On the other 
hand, no infringements on privacy and data safety were 
reported. Most of the analysed studies revealed that these 
services contribute to patients’ health safety [31].

Comparison of opinions on EMD between people involved 
in this process and those who have not worked with data in 
this formula yet, demonstrates that people experienced in 
working with EMD are more prone to view positively selected 
areas of this innovation than people with no experience of 
EMD. Examining these two groups separately, the researchers 
obtained more positive opinions on the majority of the 
studied areas, no matter how EMD was used. Furthermore, 
significant problems were identified in connection with 
the research based on EMD evaluation questionnaires, in 
particular concerning the structure of the tool and quality 
of the planned studies [32].

The vast majority of the studies conducted in this field 
so far have focused on identification of individual qualities 
influencing the evaluation and possible benefits from the 
process. However, there may be gaps in the knowledge on 
determinants of EMD implementation at the macrosystem 
level, such as health care standards and financing, because 
few studies have dealt with these aspects to-date [33]. 
Dissatisfaction of service providers with the EMD application 
system and difficulties with implementation of EMD 
technology in caring for patients can adversely affect a patient’s 
attitude. Thus, during the EMD implementation process we 
should remember to maintain good communication with 

patients and to comply with the requirements related to 
documentation [34].

Research into the available literature has inclined the 
authors to use affinity analysis in the field of e-Health, as 
there was a substantive lack in this field of research. There are 
some papers concerning the use of affinity analysis in related 
fields – genetics, biotechnology, and molecular analysis. As 
an example, the authors would like to point to papers [35] 
and [36] as those most related to the field of e-Health. In the 
work of Milewska AJ and Milewski R, the array of possibilities 
given by affinity analysis was only partly used [35, 36]. That 
is because it was not used for discovering rules, but to assess 
rules previously determined (with other tools) using affinity 
analysis terminology; whereas in the research of Sugawara S, 
Wu T and Yamanishi K, affinity analysis was used according 
to its primary assumptions, but used only as an in-between 
tool to allow for the generalisation of another model [36].

In the case of health care institutions which are enterprises 
and health care institutions which are not enterprises, trust 
is one of the key factors influencing the effectiveness of tasks 
fulfilled by them. We can talk about an association between 
trust in quality of services and client’s satisfaction [37]; hus, 
it seems that association analysis can facilitate an individual 
approach to the patient.

CONCLUSIONS

1. The IT solutions that are presently used in the field of 
e-Health result in the gathering of huge amounts of 
data (not always in an intentional and ordered way). The 
information contained within that data may be useful to 
all participants of the e-Health system (people, institutions, 
care centres, the state, or service market regulators) in 
order to, i.a. (in a broad sense) optimise the planning and 
continually improve the quality of services.

2. There is potential in using affinity analysis within e-Health. 
The example of affinity analysis described in this study led 
to the discovery of interesting and important (from the 
point of view of a medical facility) regularities regarding 
the knowledge and expectations of patients regarding 
e-Health.

3. Analogous analyses can be used in many types of research 
concerning the broadly understood preferences and 
expectations of patients, which can lead to benefits for the 
patients as well as the health care institutions themselves. 
This presents a chance to improve the quality of medical 
services provided, and through that to create a desirable 
relationship between all the parties and elements of the 
process of operation within primary health care.
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