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We consider a consumer market of medical services on a regional level, and study the influence of changes
in information flows due to digitalization on the market structure. Data flow starts with a survey, providing
us, after preliminary cleaning of the obtained data, with numerous elementary attributes of consumer
behaviour and socio-demographic parameters of respondents. The attributes are initially structured in
accordance with the questions and answers of the questionnaire based on the researcher's ideas about the
structure of the subject area. From mathematical point of view at further several stages we subsequently apply
cluster analysis to "compress" the information, and restructure the data to reveal hidden relations. Of course,
at all stages the strategy and results are discussed from the economical point of view, and are also related to
the socio-demographic data. Overall, we admit that changes in information flows resulted in the restructuring
of consumer segments. We use the model to identify and describe new consumer segments, and hope the
result will find their application and help to form appropriate marketing solutions for regional medical centres
in the context of the competition development.

1 INTRODUCTION

Along with digitalization of the communication
environment, information exchanges between
participants in  consumer markets (so-called
communication situations) are also undergoing
changes that affect the characteristics of consumer
segments, as well as, possibly, their restructuring.
This makes it necessary to adjust the operational
marketing activities of medical centers, and also
affects the fundamental strategic marketing
components, for example, the structure and properties
of consumer segments.

Consumer behavior associated with
communication situations manifests itself through
many elementary attributes. They are elementary in
the sense that in the context of research they cannot
be decomposed into simpler components. The
number of such elementary attributes can be quite
large; and the composition of elementary attributes
can initially be quite spontaneous and manifest itself
with no connection to any logical model.
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In the consumer market of medical services,
elementary attributes most often have a subjective
character, they are being an external manifestation of
some latency, reflecting the essence of a relatively
small number of generalized factors, which hide some
enlarged attributes that determine the segmental
structure of the market. Detecting these latent factors
from the initial elementary attributes will allow us to
identify this structure and understand marketing
characteristics of the segments.

The main idea of the research presented in the
article is to use the mathematical method of
multidimensional data analysis (cluster analysis) to
reduce the initially large number of original attributes
characterizing the behavior of consumers of medical
center services, and thereby identify a relatively small
number of segments whose structure is determined by
the closeness of the significance of generalized
factors in various consumer groups



2 RESEARCH METHODOLOGY

Many models of consumer behavior have been
proposed in the literature. We note some scientific
publications and the results of dissertations of recent
years, which were used in the development of the
methodology of this study (Table 1).

The above-mentioned models, considered as
universal, assume adaptations with respect to the
specific conditions of the market in question. We will

highlight some publications that reflect the specifics
of the medical services markets and those similar to
them. In the work of K.Danilova (Danilova K.V.,
2015.), a system of factors-indicators influencing the
change in consumer behavior of consumers of
pharmaceutical services is proposed: the medical and
demographic situation, morbidity patterns in the
region, ecology, quality of life, etc.

O.Rastrigina in dissertation (Rastrigina O.V.,
2021.) considers the activities of private medical

Table 1: Some alternative models of consumer behavior taken in the study as its substantive basis.

Author/
source

Model

Short description

Ambaye M. (Ambaye M. A., 2005.)

Electronic model of
consumer choice

The combined (occurring in parallel) stages of
consumer behavior are considered

De Valck K., Fagerstrom A.(De Valck
K., 2005., 3.Fagerstrom A., 2004.)

Behavioral
perspective model

Describes the basic decision-making procedure as an
unforeseen circumstance, including an influencing
stimulus, reaction and consequence. The effects are
highlighted: anchoring, which increases the
likelihood of a repeat purchase; the "punishment"
effect, which has the opposite effect

Aijzen I. (Ajzen 1., 1991.)

Model of planned
behavior

Examines the impact of sensory behavioral control

Chen C. (Chen C., 2009.)

Information-
oriented model

Assumes a two-phase information search underlying
the purchase decision

Cheung C., Lee M. (Cheung C., Lee
M., 2006.)

Integral model of
consumer behavior

Considers trust as an essential factor of consumer
behavior

Davis F., etc. (Davis F., Bagozzi R., The model of Defines the process of consumer acceptance of
Warshaw P., 1989.) technological information technologies
acceptance

Bigné-Alcaiiiz E., etc. (8.Bigné-
Alcaiiiz E., Ruiz-Mafé C., Aldas-
Manzano J., Sanz-Blas S., 2008.)

An improved model
of technological
acceptance

It is based on the fact that the use of the Internet as a
sales channel is significantly influenced by the
external environment, which acts as an intermediary
during the purchase process

Citrin A. V., etc. (Citrin A. V., Sprott
D. E., Silverman S. N., Stem D. E.,
2000.)

The conceptual
model of Citrine

Examines how transition from information use of the
Internet to shopping in it influences consumer
behaviour

De Valck K. (De Valck K., 2005.)

Communication
influence model

Examines the impact of social and information
networks on decision-making

Cheung C., etc. (Cheung C., Zhu L.,
Kwong T., Chan G., Limayem M.,
2003.)

The model of
intention, adaptation
and consolidation

It shows that the acceptance and consolidation of

behavior on the Internet are related to each other

through a number of intermediate factors, such as
trust and satisfaction

Begalli D., etc. (Begalli D., Codurri
S., Gaeta D., 2009.)

Adapted 7Cs model

Considers seven decision-making factors: content,
choice, context, comfort, convenience, customer
support, and communication

Stenger T. (Stenger T., 2008.)

Three-way online
decision-making
model

Describes the sale process as the interaction of three
agents - seller, buyer and intermediary: consumers
perceive the purchase from the position of the risk of
wrong choice of goods, therefore they are looking for
information and recommendations from various
sources.




organizations from the point of view of demand,
competition, and other market parameters caused by
consumer behavior. In the work of G.Nugumanova
(Nugumanova G.R.,2015.), a method of segmentation
of the medical services market is proposed: it is based
on the contradiction between the state form of
representation and the non-state form of financing.
O.Krestyaninova's in publication (Krest'yaninova
0.G.,2019.) considers trends in the behavior of
individual consumers in a general economic way
outside of the marketing context.

We also note the publication, which was the
mathematical basis for performing cluster analysis
(Soshnikova L.A., Tamashevich V.N., Uebe G.,
Shefer M.,1999.).

Data collection from consumers was carried out
by the survey method. Elementary attributes of
consumer behavior were initially structured in
accordance with the questions and answers of the
questionnaire based on the researcher's ideas about
the structure of the subject area. The scale of
measurements of elementary attributes is the Likert

scale of the interval from 1 to 5. Since the number of
elementary attributes is quite large, an example below
(Figure 1), only partially illustrates their structure and
the stages of transformation, assuming a reduction in
the dimension (number) of the initial elementary
attributes by cluster analysis. The informational
meaning of the method with respect to the initial
variables is to "compress" the information, i.e. to find
the closeness of respondents' responses by various
variables and then to combine these variables.

In this study, cluster analysis is implemented in
two stages (Figure 1).

In addition to substantive questions, the
questionnaire includes questions characterizing the
socio-demographic  parameters of respondents:
gender, age, average monthly income per family
member. These variables are not involved in the
allocation of consumer segments, but are used to
characterize them, and the first two are also used to
control representativeness.

The final formation of consumer segments is
based on a quantitative assessment of the volume of

Elementary attributes of communication situations

Group of attributes 1

Group of attributes 4

Group of attributes 19

Recommendations of doctors of other specialties

An advertisement in which you see a solution to a
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Figure 1: Stages of transformation of the initial elementary attributes of consumer behavior (groups of attributes 1..19)
into enlarged local features (stage 1, variables w) and resultant factors (variables x).



all possible combinations of variables x, i.e. the
number of respondents for whom this or that
combination of variables is significant. Such
combinations of variables are, in fact, segments that
are interesting from the point of view of subsequent

information that this age group is least susceptible to
changes in established consumer behavior.

As a result of the implementation of the first stage
of the analysis, the set of grouped initial attributes
was transformed into intra-group enlarged features w.
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Figure 2: An example of combining elementary attributes into enlarged local features w (in the diagram, the initial
elementary attributes are indicated by v: the first index is the group number, the second index is the number of the feature

in the group).

marketing decision-making.

Each stage of the analysis was accompanied by a
meaningful marketing interpretation based on the
correlation and aggregation of elementary attributes
that form certain local and final features, as well as
segments. The characteristics of the segments
additionally include the determination of their
respective socio-demographic parameters.

The sample structure reflects the structure of
medical centers visitors, also corresponding to the
structure of the population by gender, and the age
structure of the population in groups from 25 to 54
years.

3 RESEARCH RESULTS

During the preliminary cleaning of the obtained data,
it was decided to exclude the age group 54+ from the
study, not only because of the difficulties with
obtaining information, but also based on indirect

The figure (Figure 2) shows an example of such a
transformation for the first group of initial attributes.
Combining elementary attributes into enlarged local
features was performed by constructing a cluster
analysis dendrogram in the Statistica v.13.0 system
(TIBCO Software Inc. (2022, http://statistica.io ). The
criterion for combining is that the value of the
distance between variables equals to 0.75. The values
of the enlarged local features were calculated as the
arithmetic averages of its components.

A meaningful interpretation of the variables w
obtained during the first stage of reducing the number
of initial attributes is given in the following table
(Table 2).



Table 2: Results of the first stage of transformation of elementary attributes of consumer behavior in the market

under consideration (fragment of results).

Feature number Interpretation (content of the consumer behavior feature)
wl.l The consumer expects from the communication service a reasonable rating of the doctor (proof
of his experience)
wl.2 Reasonable simple understanding of the service price (size and structure) is important for the
consumer
wl.3 The location of the medical center is important for the consumer
w4.1 Personal (trust) reference groups of influence are significant for the consumer
w4.2 The consumer is focused on formalized target sources of influence
w4.3 The consumer is focused on non-targeted sources of influence
wll.l The consumer evaluates the quality of the service based on the level of its price
wll.2 High involvement in the purchase process is common for the customer

As a result of the implementation of the second
stage of the analysis, the matrix of enlarged features
w is aggregated into a matrix of resulting factors x
(Table 3). The scheme (dendrogram) of the
association is presented below (Figure 3). The

exceeding one in order to enlarge the variable x3 and
obtain a relatively small number of resulting factors.
Thus, during the two stages of cluster analysis,
latent characteristics of consumer behavior were
identified, and they can be represented in the form of

criterion for combining is a distance slightly seven relatively independent x factors.
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Figure 3: An example of combining intra—group enlarged features w into resulting factors x (index = factor number).



Table 3: Results of the second stage of transformation of elementary attributes of consumer behavior in the

market under consideration (fragment of results).

Feature number

Interpretation (content of the consumer behavior feature)

Number of the
resulting factor

Interpretation of the X factor

x1 The formation of trust in clinics occurs under the influence of reference groups, but the decision
is made independently. A smartphone is used
X2 When making a decision, focus is on the price, which is considered as an indicator of quality, as
well as on the location of the clinic
x3 Long lasting decision-making, shared with family members. Using the functionality of websites
and various communication tools
x4 Passivity in the search. Low level of involvement in the search (spontaneous information, formal
and emotional requirements for the site, the influence of advertising and social networks)
x5 Quick decision-making, respectively, orientation on simple and understandable information. A

strong level of selective perception. Activity in the search. Trusting one's own experience,
personal and official sources and using internet search engines

X6 Trust advertisment. Comparison of personal experience with recommendations and internet
search results. The use of various methods of initial communication. The price influences the

purchase decision

X7 Focus on evidence-based quality. High involvement in the purchase process

Thus, consumer behavior, which manifests itself
through a large number of initial attributes, can be
explained by seven (x1...x7) latent characteristics.
The rate (significance) of each characteristic is
individual for each consumer and can take a value
from 1 to 5 (a value of 1 means minimal significance).
As a result, the behavior of an individual consumer
can be described quantitatively by a vector of values
{x1, x2, ... x7}.

Identification of significant consumer segments
in terms of volume involves estimating the number of
respondents for all possible combinations of factors
x1, x2, .. xX7. Note that factors, like the initial
variables, have values in the range from 1 to 5. When
allocating segments, the variables are divided into
three groups: (a) x>=4; (b) 2<x<4; (c) Xx<=2.

In the first case (a) the relevant factor critically or
significantly determines the consumer behavior of the
respondent. In the second (b) case the corresponding
factor has an average (not critical) impact on
consumer behavior. In the third (c) case the
corresponding factor does not affect the consumer
behavior of the respondent.

The total theoretical number of possible
combinations of seven variables, each of which can
take one of three values, is very large. Therefore, we
will highlight only those combinations that are most
common from the point of view of marketing
expediency of allocating consumer segments.
Grouping analysis of the actual distribution of
variables allowed us to identify more than fifty
combinations of variables encountered, of which only

six deserve marketing attention in terms of the
number of respondents/consumers (Table 4), in which
insignificant factors are indicated by "-"; empty cells
are neutral factors; significant factors are "+".

Table 4: Consumer segments: volume and factor structure.

Segme | Share of Factors

nt consum | X | X | X | X | X | x| X

ers 112 (3[4 ]|5]|6]|7

A 26% + +
b 15% +

B 14%

r 10% +

pi| 6% + + +
E 4% -

No 0,3% + - - + + +

name

Comparing the structure of factors (Table 4) and
their content (Figure 3 and Table 3), it can be noted
that factors x2-x4, x6 and, in many respects, x5 are
neutral from the point of view of consumer behavior
of medical centers.

At the same time, a large number of consumers
(26%, segment A: factors x1 and x7) make the
decision to choose a medical center personally, but at
the same time they are significantly influenced by
reference groups, demonstrating high involvement in
the purchase process, focusing on the evidence-based
quality of services. The main communication tool
with medical centers is a smartphone.



Also, a significant segment (15%, segment B:
factor x1) is characterized by the fact that its
representatives do not demonstrate such high
involvement in the selection process, as
representatives of segment A; but rely on the advice
of reference groups.

Representatives of the third segment (14%,
segment B: all factors are of average importance) do
not have priority factors influencing consumer
choice.

4 DISCUSSION OF THE RESULTS

The factors highlighted in the previous part of the
study relate to the so-called communication situations
associated with the peculiarities of consumer
behavior. An important addition for marketing

purposes is to determine the properties of identified
behavioral segments in terms of their socio-
demographic characteristics. In the course of
comparative analysis (Student's variance and T-test)
for the corresponding age and gender groups and
groups with different incomes, it was shown that in
some cases differences occur.

For example, a comparison of averages in
segment A shows that consumer behavior in men and
women is statistically indistinguishable (p > 0.05).

In segment B, there is a statistically significant
(p<0.05) difference in the consumer behavior of men
and women; factor x1 is significantly less significant
for men than for women.

In segment B, which is characterized by relatively
average values of influence factors, there is a
statistically significant difference in components x2,
x3 and x4: in all these cases, the factorial influence of

Table 5: Characteristics of consumer segments.

Segment Behavioral characteristics Socio-economic characteristics Market share
A The formation of trust in clinics occurs The main group is consumers 26%
under the influence of reference groups, | aged 25-34 with an income above
but the decision is made independently. | 30 thousand rubles per month per
A smartphone is used. Focus on person.
evidence-based quality. High
involvement in the purchase process.
B As in segment A, but instead of deep It coincides with the parameters 15%
involvement in the purchase, focus on of segment A, but unlike it, there
the reference group is a significant difference in the
consumer behavior of men and
women: women have a
significantly higher influence of
factor x1.
C (The assessment of influence factors The main group is consumers 14%
does not reveal a statistically significant aged 35-44 with a high level of
modality) income.
D Focus on evidence-based quality. High A poorly differentiated group of 10%
involvement in the purchase process. different ages with an income
But unlike segment A, the influence of above 30 thousand.
reference groups is moderate.
E As in the segment, but it is Two-component segment: (a) the 6%
characterized by quick decision- "45-54" age group with a
making, orientation to simple and relatively low income of up to 30
understandable information. A strong thousand; (b) the relatively young
level of selective perception. Activity in "'25-34" age group with an
the search. Trusting one's own income above 30 thousand.
experience, personal and official
sources and using internet search
engines.
F The influence of reference groups on The above-average age group 4%
the formation of trust in clinics is "45-54" with an average income.
insignificant. Most likely, the choice of
a clinic is related to previous
experience.




these variables is stronger for women (p<<0.05).
There are no statistically significant differences in
factors x1, x5, X7.

The analysis of variance showed statistically
significant differences in consumer behavior of age
groups and income groups. At the same time,
visualization (categorized diagram) shows that in
almost all cases there is only one group, which leads
to such results of variance analysis. Thus, the
consumer behavior of the age group "25-34" depends
on factor x1 more than the behavior of representatives
of other age groups.

Especially heterogeneous in statistical terms is the
behavior of the group with the lowest income range,
in particular with respect to the most significant factor
x1. For other groups, it is possible to highlight not
only the higher significance of this factor, but also a
relatively small spread of its values.

As a result of correlating the number of
respondents with their group affiliation, the following
socio-economic characteristics of the segments were
obtained (Table 5). The analysis also revealed several
additional results: (a) the share of those who indicated
an average per capita income of less than 25 thousand
rubles was statistically insignificant; (b) the age group
"18-24" turned out to be statistically small; (c) the
group with an income of "35001-40000" turned out to
be statistically small, which, in our opinion, indicates
the limits of respondents’ sensitivity to this parameter.
Note that the additional results above are related to
identified segments, and not to the entire data set.

S CONCLUSION

Overall the study showed that the introduction of
digital technologies into the communication
interaction of participants in the medical services
market leads to the restructuring of consumer
segments. As a result of the cluster analysis, the
following consumer segments were identified (Table
5), which make it possible to form appropriate
marketing solutions for regional medical centers in
the context of the competition development.
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