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Abstract

Introduction. Rational consumption of medical services requires consideration of several key factors:
cost, quality, comfort, and the level of patient awareness. An important aspect is the interrelationship
between these parameters, which influences the choice of medical services by patients in various
situations. Of particular relevance is the study of the role of these factors in the context of the severity of
pathological conditions, as the health of patients and the level of the disease can significantly alter their
priorities. This study evaluates patient behavior in situations of varying disease severity and the impact of
information noise on their choices.

Aim. To assess demand elasticity in terms of healthcare quality, comfort, and cost, across disease severity
to explain evolving behavior of patients and responsiveness of health system to market drivers.

Materials and methods. The study utilized structural equation modeling (SEM) to test six hypotheses
related to the influence of healthcare service attributes on patient choices. Data on 600 patients with
lasting persistent atrial fibrillation were collected through standardized questionnaires and processed via
multifactorial analysis.

Results. Three out of six hypotheses were confirmed, indicating complex interdependencies among cost,
quality, and comfort in patient decision-making. In severe pathological conditions, demand elasticity
for quality becomes dominant, suggesting a shift in patient priorities from comfort to quality, even at
increased costs. Informational noise proved to be a significant factor in differentiating behavioral patterns
between patients with different levels of pathological conditions.

Conclusions. Findings indicate that healthcare service delivery systems are adapting to new forms
of demand elasticity within market conditions. Patients increasingly prioritize quality, demonstrating
a rational trade-off with comfort and cost to improve health outcomes.

Keywords: medical service effectiveness, atrial fibrillation, theoretical model, medical service
quality, patient comfort

INTRODUCTION

Cardiovascular  diseases = (CVDs)  represent
the leading cause of morbidity in most countries
worldwide. Among them, ischemic heart disease, arterial
hypertension, and cardiac arrhythmias — particularly
atrial fibrillation (AF) — constitute the largest share. The
prevalence of AF is estimated at 1-2% of the general
population and continues to rise steadily [1, 2, 3]. The
increasing number of patients with CVDs is largely
driven by the widespread occurrence of modifiable risk
factors such as smoking, poor dietary habits, physical
inactivity, obesity, and chronic psychosocial stress. These

156

factors exert a cumulative effect that contributes to the
progression of cardiovascular pathology. Consequently,
there is a growing need to improve organizational
approaches to the provision of -cardiological -care,
particularly through evaluating its operational efficiency.

AIM

To assess demand elasticity in terms of healthcare
quality, comfort, and cost, across disease severity to
explain evolving behavior of patients and responsiveness
of health system to market drivers.
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MATERIALS AND METHODS

A combined (retrospective + prospective) study was
conducted to analyze data from 600 patients who were
treated in healthcare facilities of varying levels of care
and ownership types. The collected information from
outpatient and inpatient medical records was entered
into specially designed questionnaires. The questionnaire
included the following items:

1. Patient number (full name)
Age (in years)

Gender

Place of residence (city/rural)
Education

Working / not working

A A o

Presence of concomitant pathology

8. Is the patient’s follow-up properly organized?
(complies with protocols and recommendations)

9. Number of hospitalizations per year in a cardiac
hospital?

10.Number of months from diagnosis to stroke
development

11.Number of months from the moment of diagnosis
to the development of thromboembolism

12.Number of months from the date of diagnosis to
the development of MI

13.1s the patient’s follow-up properly organized?
14.Length of service of the family doctor (in years)
15.Category of family doctor

16.Cardiologist’s experience (in years)
17.Category of cardiologist

18. Experience of a cardiologist in a hospital (in years)
19.Category of cardiologist

20.Have family doctors changed and how often? (1,
2,3... times per year)

21.Have cardiologists changed and how often? (1, 2,
3... times per year)

22.Any complaints from patients related to the
management by a family doctor

23.Any complaints from patients regarding services
provided by a cardiologist

24.Patient’s complaints regarding inpatient care by
a cardiologist

25.Type of ownership of the facility where the
patient is served at the primary care stage
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26.Type of ownership of the facility where the
patient is served at the stage of inpatient care

27.Name of the facility

28.1s the outpatient clinic separate from the primary
care center?

29.Type of ward

30. Are there any notes in the medical history about
non-fulfillment of appointments?

31.Number of days spent in the hospital (per year)
32.Number of exacerbations (attacks) per year

33.Amount of money spent by a patient per year
(annually from the moment of disease onset) at the
primary health care (PHC) stage

34. Amount of money spent by the patient per year
(annually since the onset of the disease) at the inpatient
stage

The study included patients with persistent,
longstanding, and permanent AF. Patients with
paroxysmal AF were not included in the study, as a large
proportion of individuals with paroxysmal AF are
unaware of their diagnosis, which complicates the analysis
of such data. This work reflects only the longstanding and
permanent form of AF.

The analysis of the market efficiency of healthcare
service delivery for patients with longstanding persistent
and permanent forms of AF was conducted using the
theoretical econometric model proposed by D. Dranove
and M. Satterthwaite (1992) [4, 5, 3]. This model was
selected due to its broad applicability: it describes the
production of services under competitive conditions,
linking key service attributes — price, quality, and
comfort — with market characteristics such as demand and
price through respective elasticities. The model enables
determination of equilibrium values for these variables,
forming a dynamic equilibrium that is considered optimal
under given market conditions [4, 7, 8].

A review of the available literature revealed
a lack of comprehensive studies based on economic
theoretical frameworks that analyze the organization of
healthcare delivery for AF patients, both in Ukraine and
internationally. This gap may be attributed to the limited
availability of applicable economic and organizational
models, as well as insufficient skills in translating
theoretical constructs into empirical tools suitable for
practical data analysis. Therefore, this study applies the
Dranove—Satterthwaite model to the context of healthcare
services for cardiology patients.

The model assumes that service demand (q) is
a function of three variables: price (p), quality (ql), and
comfort (cm), expressed as q = q(p, ql, cm). The total cost
of services (C) is defined as [8, 9]:
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C(q,ql,cm)=qe(a+beqgltcecm)+F,

where:
a+beql+cecm are the variable marginal costs,

[Tpubytok =p * q * (p, ql, cm) — C(q(p, ql, cm),

To determine the optimal (equilibrium) values
of the variables p, ql, and cm, first-order derivatives
were obtained and set to zero [8, 9]. Based on this,
a system of three simultaneous equations was derived,

F represents fixed costs.

The profit function is expressed as:

ql,cm) =q(p, ql, cm)(p—begl—ce+cm)-F

where the equilibrium values of price, quality, and
comfort (p, ql, cm) are expressed in terms of the demand
elasticities with respect to each attribute (g, € ql,
e cm) [11, 12, 13].

(@+b*ql*+cxcm*) ]
1+ 7

, a
p = q q a =
1+ p+ ql+ cm
q
gl = a q
b(1+ g
cm* =

q q b
+ 0+ 5

Applying this model to the analysis of healthcare
service organization allows for assessment of how closely
actual parameters (price, quality, and comfort) align with
optimal values, thereby indicating the level of market
efficiency in service provision [14, 15, 16].

The model structure is based on three latent factors:
informational noise (F1), quality (F2), and comfort (F3) of
healthcare services (Fig. 1). The primary directly observed
variable in the model is the cost of medical services,
referred to in the diagram as «Price» in accordance with
conventional market terminology [17, 18, 19, 20].

The latent factor informational noise is represented
through loadings on a set of measurable variables,

c(1+ T 0+ Zm)

conditionally labeled as Xi and X.. As this set of
indicators is neither exhaustive nor unique, a portion of
the variance of the factor remains unexplained. This is
illustrated by a residual variance arc with arrows above
the factor. The latent variables quality and comfort of
healthcare services are defined in a similar manner.

Blue arrows in the diagram indicate the influence
of demand elasticities with respect to price, quality, and
comfort, while red arrows represent the reverse impact of
price on quality and comfort. According to the theoretical
model, there is a covariant relationship between the
quality and comfort attributes, which is depicted as
a bidirectional path between the two latent constructs.

Figure 1. Scheme of transformation of D. Dranov and M. Satterwhite’s model.
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Although cost is a directly measurable variable,
it also contains elements of uncertainty associated with
measurement error — an inherent feature of economic
variables. To address this, a robust approach is employed,
whereby cost is projected onto the space of instrumental
variables. This projection is used for testing structural
associations within the model.

Based on the transformed Dranove—Satterthwaite
model (Fig. 1), six key hypotheses were formulated,
illustrated by color-coded arrows, reflecting the following
associations:

A negative and statistically significant regression
coefficient between informational noise and healthcare
service quality.

A positive and statistically significant regression
coefficient between informational noise and the cost of
medical services.

A statistically significant regression coefficient
between informational noise and healthcare service
comfort.

A positive and statistically significant regression
coefficient between quality and the cost of services.

A positive and statistically significant regression
coefficient between comfort and the cost of services.

A positive and statistically significant covariance
between quality and comfort of medical services.

Confirmation of most of these hypotheses would
indicate a convergence of cost, quality, and comfort
parameters toward market equilibrium. The first three
hypotheses are of particular importance, as their
acceptance suggests that reduced individual demand
elasticity — due to patients’ lack of awareness — leads to
lower equilibrium levels of expenditure, quality, and
comfort in service provision.

RESULTS

The model satisfactorily describes the data compared
to the full model and contains significant information
compared to the null model. All parameter estimation
positions are retained. Specifically, if an effect is close to
the threshold of statistical significance and the direction of
the relationship is predicted by the theoretical model, we
accept the hypothesis based on this relationship.

The first are the loadings for the latent factor (f0)
«medical staff qualification.» All loadings — length
of experience of general practitioner (Experiencel),
cardiologist (Experience?), hospital cardiologist
(Experience3), general practitioner category (Categoryl),
cardiologist category (Category2), and hospital cardiologist
category (Category3) — are positive and significant, clearly
identifying f0 as a measure of medical staff qualification.
This factor is used to identify the quality of medical care.
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The values of the latent factor «Informational noise»
(F1) are defined by positive and significant loadings
from education (Educ), employment (Occup), and
disease duration (T1). Among educated and employed
individuals with longer disease duration, the value of the
latent factor is higher. This indicates that F1 is inversely
related to informational noise — in other words, it reflects
the patient’s understanding of their condition, needs, the
necessity, quality, and comfort of medical services, and
choice of service location.

Quality of medical services (F2) is significantly
defined through positive loadings with the «medical
staff qualification» factor and the completeness of
examinations. Medical staff qualification did not help
identify service quality in atrial fibrillation (AF) cases
where, as noted, work experience and qualification category
are not associated with quality in less severe forms of AF.
However, they are highly relevant when providing services
to more severe cases with complicated courses.

The latent indicator for service delivery
comfort (F3) is significantly identified by positive
loadings from the frequency of changes in the general
practitioner ~ (Changel),  cardiologist  (Change2),
hospital cardiologist (Change3), presence of patient
complaints about the general practitioner (Complaintsl),
the cardiologist (Complaints2), inpatient services
(Complaints3), non-compliance with the inpatient
treatment regimen (Comply), and a less comfortable type
of hospital ward (Ward). Therefore, higher values of F3
indicate lower comfort of medical service delivery, as was
the case in the model for AF patients.

The projection of costs onto determining variables
appears logical. All key cost drivers used in the model had
statistically significant positive regression coefficients,
including out-of-pocket coverage of outpatient medical
expenses (OOP), coverage of inpatient expenses
(OOPH), older age (Age), the number of comorbid
conditions affecting costs (Concomitant), the number of
exacerbations leading to medical consultations (N), the
number of exacerbations requiring hospitalization (NH),
more intensive inpatient treatment methods (Method),
private ownership of inpatient facility (Ownership2), and
hospital specialization (Type).

The following regression effects are based on
the described latent factors and their meaningful
interpretation. These effects test a set of hypotheses (1-6)
and are highlighted in the table as key effects.

A significant positive association was confirmed
between patient awareness and quality of medical
services (F1~~F2). The covariance coefficient is 0.181,
p = 0.041. Therefore, Hypothesis 1 is confirmed.

As in the case with the milder form of the
disease — persistent AF — we were unable to find a significant
regression coefficient between patient awareness and the
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cost of medical services (B = 0.034, p = 0.6445), effect
(Costs~F1). We follow the same logical explanation as for
the AF situation. Thus, Hypothesis 2 is rejected.

The existence of a borderline significant positive
association between patient awareness and the comfort
of medical service delivery (F1~~F3) was not confirmed.
The covariance coefficient is 0.181, p = 0.2727.
Hypothesis 3 is rejected — contrary to confirmation in
the AF model. The explanation is clear: in more serious
conditions, patients prioritize quality over comfort.

A significant positive regression coefficient exists
between quality and cost of medical services, effect
(F2~Costs), p = 0.195, p = 0.0264. Thus, cost significantly
determines service quality, confirming Hypothesis 4.

No significant positive relationship was found
between comfort and cost of medical services, effect
(F3~Costs), p = 0.032, p = 0.6047 (higher F3 values
indicate higher discomfort). Therefore, additional cost
does not improve the comfort of medical service delivery
in more severe clinical forms of arrhythmia, thereby
rejecting Hypothesis 5.

A significant negative covariance coefficient
between quality and comfort of medical services was
found (F2~~F3), with the coefficient being -0.701,
p <0.0001. Thus, Hypothesis 6 is confirmed.

DISCUSSION

Overall, 3 out of 6 hypotheses were supported,
indicating a fundamentally different role of demand
elasticities with respect to price, quality, and comfort in
determining their balanced values. The theoretical model
remains valid even for more severe forms of pathology;
however, the elasticity of demand with respect to
service quality becomes decisive, dominating over other
elasticities, as demonstrated by the SEM results. Patients’
choices shift from comfort to quality, even at the cost of
additional expenses, as confirmed by the results of all six
hypothesis tests. The informational noise factor proves
to be useful, highlighting the differences between more
severe and milder conditions.

Given the qualitative difference in consumer
behavior and the hypothesis testing outcomes, we cannot
deny the coherence of the identified patterns, which
explain a different patient’s stimuli dominance. Therefore,
we conclude that the organization of services correctly
responds to demand elasticities, and, as in the case of the
milder form of the disease, cost, quality, and comfort are
approaching optimal levels.

CONCLUSIONS

Based on theoretical econometric model proposed
by D. Dranove and M. Satterthwaite research findings
support market efficiency of the services for patients with
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longstanding and permanent forms of atrial fibrillation.
This means that services are responsive to the health
market drivers, in particular to demand side shifters like
cost, comfort and quality of services.

The gravity of health impairment, however,
unveiled flexibility of the theoretical approach capable of
exploring dominancy phenomena when certain elasticity
takes a lead. Seriousness of stages in our case induced
a dominant imperative for service quality entailing less
elastic demand.

We elaborated the transition to an empirical model
using structural equation technique that can be useful for
substantiation of hypotheses and research design.

Study also demonstrates the appeal of theoretical
based approach to framing research.

Patients increasingly prioritize quality, demonstrating
a rational trade-off with comfort and cost to improve health
outcomes.

Perspectives for further research. Further research
should explore the applicability of the proposed model
in broader clinical contexts and among diverse patient
populations with various chronic conditions. Longitudinal
studies could assess the temporal stability of the
model and its predictive validity in forecasting patient
satisfaction and adherence to treatment. Additionally,
the integration of qualitative data may enhance the
understanding of latent factors influencing communication
and perceived value in healthcare. Cross-national
studies could also be valuable for examining the cultural
sensitivity and generalizability of the model.
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Pe3rome

AHATNI3 PI{IHKOBO'I' E®EKTUBHOCTI OPr"AHI3ALlI'I' HADAHHA NOCNYI NALIEHTAM 3 TPUBAIO NEPCUCTYIOHOLO
TA MOCTIMHOKO ®OPMAMU ®IEPUNALI NEPEACEPAL HA OCHOBI TEOPETUYHOI MOENI
AHacracis A. PygeHko, OnekcaHgp M. Ouepenbko, IpuHa B. AipemuHa, OneHa B. TkaueHko

BiHHWLbKWI HaLioHanbHWI MegnyHui yHiBepeuTeT iM. M. |. Muporosa, M. BiHHug, Ykpaita

Beryn. PanioHanbHe COXKMBAHHS MeAUYHUX MOCAYT MOTPeOy€E BpaxyBaHHs KiJIbKOX KJIIOYOBUX GaKTOpPIB: BAPTOCTI,
sKocTi, KoMQOpTY, a TaKOXK CTyNneHs1 00i3HAHOCTI Mali€eHTa. BakJWBHM acleKTOM € B3a€EMO3B’I30K MiX LHUMHU
napaMeTpaMH, IKUHM BIJIMBA€ Ha BUGIp MeAUYHUX MOCAYT NalliEHTaMH B PisHUX cuTyalisfix. 0co6/IMBO aKTyaJbHUM €
JOCJIiPKeHHS PoJIi TMX GAKTOPiB y KOHTEKCTI TSXKKOCTI ATOJIOTIYHOTO CTaHYy, OCKIJIbKY 3Z,0pOB’sl MAliEHTIB i piBeHb
3axBOPIOBaHHA MOXXYTb CyTTEBO 3MiHIOBATH IX NPIOPUTETH. Y IIbOMY JOC/IiI>KeHH] OLIiHIOETbCA NOBe/iHKa MaLliEHTIB
y CUTYyaLisx pi3HOI CKJIaJHOCTi 3aXBOPIOBaHb Ta BILJIMB iH$opMaliiiHoro mymy Ha ix BUGip.

MeTa. OLiHUTH €JaCTUYHICTb MOMUTY 3a SKICTI0, KOMGOPTOM Ta BAPTICTI0 MEAUUYHHUX MOCAYT 3aTIEXKHO Bif] TSXKKOCTI
3aXBOPIOBAaHHS, 11106 NOSICHUTH €BOJIIOLiI0 NOBeAiHKU MallieHTIB Ta peakl|il0 CUCTEMHU OXOPOHH 3/j0pPOB’sl HA PUHKOBI
YUHHUKH.

Marepiasnu Ta MeTOAU. Y AOCHiKeHHI BUKOPHUCTAHO METOJ CTPYKTYPHOTO MoJeJiloBaHHsA piBHAHB (SEM), mjo
JI03BOJIMJIO NIEPEBIPUTH IIICTh rinoTe3 W00 BIUIMBY OKpeMUX (HaKTOPiB Ha CHOXKUBYY MOBEeJiHKY HaLi€HTIB. 36ip
JlaHWX 3/iHCHIOBABCS 32 JJOMOMOTOI0 CTAaHAAapTHU30BaHUX aHKeT 600 malieHTiB i3 TpUBaso NEPCUCTYOY0H0 GOPMOIO
di6punauii nepecepap i nojanbiioi 6araTopakTOPHOI 06POOKHU.

Pe3ynbraTu. [liATBep/PkeHO TpHY 3 ILIECTH TiNOTe3, 0 BKa3ye Ha CKJAJHY B3aEMOZiI0 MiX IapaMeTpaMHU SKOCTI,
BapTOCTi Ta KOMQOPTY B MPUUHATTI pimeHb. [y mainieHTiB 3 TSHKYUMH (OpMaMM 3aXBOPIOBaHb eJIACTHUYHICTh
MOMUTY 3a SKICTI0O CTAa€ BU3HAYa/IbHOMWO, LIO CBiAYWUTHL NMPO MepeopieHTAalil0 MpiOpUTETIB i3 KOMPOPTY HA SAKICTH,
HaBiTb 3a yMOBM 3pocTaHHA BUTpaT. PakTop iHPopMauidHOro IIyMy BHABHUBCA BaroMMM JJIs1 PO3MeXyBaHHS
Mo/iesiel MOBe/[iHKY MaLliEHTIB i3 pi3HUMH PiBHAMMU NATOJIOTIN.

BucHOBKU. Pe3ysbTaTu [OCHiPKeHHS CBiluaThb MpO ajanTalil0 CUCTEMU HaJAaHHA MeAUYHUX IMOCJAYr O HOBUX
€JIACTUYHOCTEN MONUTY B YMOBax pUHKY. [loBeJjiHKa MaLi€eHTIB AeMOHCTPYE palioHaJbHY 4y TJIUBICTb 1O SIKOCTi Ta
TOTOBHICTb NOCTYNUTHCS KOMGOPTOM i L[iHOI0 3apa/iv IOKpALleHHs Pe3yJIbTaTIiB JiKyBaHHs.

Knawuoei cnoea: epekTuBHicTh MeAUMYHUX mociayr, ¢i6puiaanisa nepeacepab, TeopeTUYHA MoOAesb, AKiCTb
MeAUYHHUX NOCAYT, KoMPOPT nanieHTa
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