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Abstract

Similarly to Western Europe, our country is also fighting against cardiovascular diseases. The fight is
strongly influenced by the prevention and early treatment of the evolved disease which define overall
chance of survival of the patient beside life saving.

The study examines this early treatment with statistical analysis. The aim is to form a comprehensive image
of the current situation of Békés County of Hungary focusing on both the cardiovascular diseases (such as
infarction) and the field of pre-hospital and hospital care. During my research | have leant on secondary
data analyses relying on the data given by the National Ambulance Service in Békés County and the
Invasive Cardiology Department of Békés County Central Hospital’s Pandy Kalman Member Hospital.

In view of modern treatment, Békés County has a situation to be examined as both the pre-hospital and
hospital treatments have been improved in the last period. Two new ambulance stations were opened in the
county, moreover, since 2013, an invasive cardiology unit has been operating in the Békés County Central
Hospital’s Pandy Kalman Member Hospital.

As the result of the research, we can state that the investments of the previous period have promoted the
decrease of health and accessibility inequalities, however, the data of mortality rate show that there is a
need of further investments. At the same time, these investments have to deal with the complex procedure
from the appearance of the symptoms to the treatment.

Keywords: healthcare treatment, availability, accessibility, acute myocardial infarction (AMI), regional
inequalities

Absztrakt

Nyugat-Eur6pahoz hasonléan hazank is jelentds kiizdelmet folytat a kardiovaszkularis megbetegedésekkel.
A kiizdelmet a prevencion tal szamottevGen befolyasolja a mar kialakult megbetegedés korai ellatasa, mely
a konkrét életmentésen til az egyén tovabbi életesélyeit is meghatarozza.

A tanulmany ezt a korai ellatast vizsgalja statisztikai elemzéssel, a cél atfogo kép kialakitasa Békés megye
jelenlegi helyzetér6l, mind a sziv- és érrendszeri megbetegedések (foként infarktus), mind pedig a
prehospitalis, illetve hospitalis ellatas teriiletén. Kutatdsom soran elsdsorban masodlagos adatelemzésre, az
Orszagos Ment6szolgalat Békés megyei kirendeltségének, valamint a Békés Megyei Kozponti Korhaz
Pandy Kalman Tagkorhaz Invaziv Kardiologiai Osztalyanak adataira timaszkodom.

A korszerti ellatas tekintetében Békés megyének tobb szempontbdl vizsgalatra érdemes helyzete van, az
elmult id6szakban mind a prehospitalis mind pedig a hospitalis ellatas teriiletén fejlédést figyelhetliink meg.
Két 4j mentdallomas keriilt dtadasra a megyében, 2013 6ta pedig a Békés Megyei Kozponti Korhaz Pandy
Kalman tagkorhazaban is miikodik invaziv kardiologiai részleg.

A kutatas eredményeként elmondhato, hogy az elmult idészak fejlesztései eldsegitették az egészség-, és a
hozzaférési egyenlétlenségek csokkentését, azonban a haldlozasi adatok azt mutatjak, hogy tovabbi
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fejlesztésekre van sziikség. Ugyanakkor a fejlesztéseknek a komplex folyamatot kell atfogniuk a tiinetek
jelentkezésétdl a gondozasig.

Kulcsszavak: egészségiigyi ellatas, elérhetoség, hozzaférhetdség, akut miokardialis infarktus (AMI),
teriileti egyenlétlenség

INTRODUCTION

Epidemiological or health transition means a replacement of infectious diseases by chronic
diseases over time due to increased life expectancy as a result of improved health care and
disease prevention (Porta, 2014). This transition has been occurred in more developed countries
from the middle of the 20" century. The most important health consequences of health transition
are based on civilization harms and lifestyle risk in the most developed countries (e.g. unhealthy
nutrition, stress, sedentary lifestyle, addictions etc.). These harms and risks have resulted
increasing number and rate of non-communicable diseases (chronic non-infectious diseases).
These diseases are especially cardiovascular diseases, tumors, chronic diseases of respiratory
and digestive system. They can be traced back to high blood pressure, high level of cholesterol,
obesity, health effects of smoking etc. (OECD, 2018). The previous decades basically were
about the fight against chronic non infectious diseases (non-communicable diseases) both in
Hungary and the developed Western European countries. The biggest challenge is the
cardiovascular mortality, as it is responsible for more than 50 per cent of all death (Kaszas et
al., 2012, WHO, 2018).

Among cardiovascular diseases one of determinative death causes is so called Acute
Myocardial Infarction (AMI is briefly) which can give comprehensive information about
survival chances and access to health care according to different phases of infarction treatment
(Maxwell, 1999). Early treatment — which is one of the most important phase of infarction
treatment — has equal or more importance in the improvement of the health status than
prevention, and early treatment determines the survival rates significantly beside life saving.
Early treatment contains pre-hospital treatment (e.g. ambulance care) as well as emergency care
which is the part of in-hospital treatment. In this study I intend to show early treatment in two
sections which are in interaction, built upon one another, but there are marginal differences.
The first section is the so-called pre-hospital treatment in which the early arrival of the
ambulance and the provision of the professional treatment is significant. The other section is
the hospital treatment where the emergency units and invasive cardiology units have important
roles due to the Percutaneous Coronaria Intervention (PCI) which is the modern medical care
of AMI (Best, 2011).
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The paper also discovers regional inequalities regarding early treatment of AMI within
Békés County. These inequalities can show us the primary possibilities and barriers to access
to early treatment. The medical status of a region is extremely significant as it is not only in a
strong relationship/connection with the inhabitants’ living standards, but the economic
development of the area, as well. Better medical status means higher productivity and wider
pool of employees (Egri, 2017, Egri, Tanczés, 2015). Notwithstanding this, modern societies
have to face a number of health and healthcare issues, recently. This is the main cause that there
are many approaches which are examining the connection between health inequalities and
regional inequalities. Moreover, health inequalities not only imply social or spatial inequalities,
but also socio-spatial inequalities as a whole (Black et al., 1985, Jones, Moon, 1987). It is also
important to recognize that health inequalities have spatial aspects that reflect the social context
of health inequalities. In Hungary, many authors have already addressed this issue particularly
at county level (e.g. Kiss, 2016, Uzzoli, 2016 etc.). Some other Hungarian authors prefer using
local case study at micro-regional level to examine spatial aspects of health inequalities (e.g.
Vitrai, 2011, Pal, 2017 etc.). Among primary results of these researches we have to mention
that many authors could point out the disadvantaged health position of Békés County in
comparison with the national averages according to the main health indicators (e.g. life

expectancy, cause and age specific mortality rate etc.).

OBJECTIVES AND METHODS

Our project is aimed to analyze the connection between health inequalities and access to health
care through its regional inequalities. To identify the role of accessibility in regional disparities
of health inequalities we use a case study. In this case study we define health inequality with
morbidity and mortality data of Acute Myocardial Infarction (AMI), while we can examine the
possibilities and barriers in access to infarction care (cardiological care). The spatial framework
of this statistical examination is based on national, county (NUTS-3) and micro-regional level
(LAU-1).

This article intends to give a comprehensive image of the current health situation of Békés
County focusing on cardiovascular diseases such as Acute Myocardial Infarction, and its pre-
hospital and hospital treatment. | have used secondary data analysis relying on the data given
by the National Ambulance Service in Békés County, the Cardiology Department of Békés
County Central Hospital’s Pandy Kalman Member Hospital. All statistical data is suitable to

analyze current situation and temporal changes in Békés County between 2000 and 2017.
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The following data were used in statistical analysis: number of ambulance and ambulance
stations and its territorial coverage, type of rescue team, number of Coronarography cases etc.
The basic reason to use them was to describe infrastructural conditions of early treatment and
to discover their regional differences within Békés County. Furthermore, some computations
also have been done in order to answer the questions see below. For example, cause-specific
death rate was calculated or ambulance stations were categorized according to its type of rescue
team etc. However, some difficulties also were encountered during the data collection, because
basically there are three main types of ambulance care (primary ambulance, ambulance
transport, guarded patient transport). After 2008 the ambulance task of guarded patient transport
was separated from official ambulance tasks (primary ambulance, ambulance transport) from
the National Ambulance Service in Békés County. So, all data before 2008 were cleared by the
cases of guarded patient transport. It means all used data were based on cases of primary
ambulance, ambulance transport.

To study features of early treatment of AMI is important to define PCI as a modern
cardiology intervention. Percutaneous coronary intervention (PCI) is a non-surgical procedure
used to treat narrowing (stenosis) of the coronary arteries of the heart found in coronary artery
disease.

The questions to be answered during this study are the following:

e How can we describe the situation of Békés County according to the health state?

e What regional inequalities can be seen in the AMI treatment of Békés County?

e How can we describe the availability of AMI during early treatment?

e What is the size and direction of the progress experienced in the last 5 years focusing

on AMI in early treatment in order to reduce regional inequalities?

Besides statistical analysis | also applied other examination techniques as the part of desk
research to answer these questions. Thus, | prepared literature review as well as document-
analysis. In this later case, | could analyze the most important strategies and other local policy
documents realized in Békés County. All results and experiences of this paper can be use to
make some proposals for decision-making.

All results of statistical analysis as well as all experiences of desk research can draw attention

to paradox health situation of Békés County.
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RESULTS

The health state of a county is significantly determined by its demographic situation, and the
same is observed in Békés County, as this county is the most aging one in Hungary, which is
influenced by the rising rate of the non-communicable diseases. In Békés County the rate of
inhabitants over 65 years is 19.4 per cent, while the number of inhabitants under 14 is 13.3 per
cent. That is why the data of mortality in Békés County is higher than in any other counties, as
its figure was 15.9 per cent in 2015, while the national figure was 13.4 per cent per one thousand
inhabitants (Beke, 2017). The reasons of mortality can be seen in Fig. 1 which presents that 55
per cent of mortality is due to cardiovascular diseases and nearly one third of that rate (28.9%)
is caused by ischemic cardiovascular diseases. AMI is a typical ischemic heart disease and it

occurs when the heart’s tiny arteries do not function normally.

Figure 1 Percentage rate of mortality according to the causes of death in Békés County
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The improvement of mortality rates can be achieved partly by using prevention and
emphasizing healthy lead of lifestyle, and partly by the development of treatment and the use
of PCI in early period. However, the way which led to the improvement of the treatment in
cardiology and the reduction of regional inequalities of healthcare due to infrastructural
development has been long.

The specialized treatment of cardiologic diseases has been introduced half a century ago, as
the first coronary intensive units were established, where the methods of intensive patient

observing and treating were introduced. It was followed by the use of thrombolysis, where
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timing got a significant role in treatment. Introducing medicine like thrombocyta aggregation
impeding medicine and statins decreasing cholesterol level together with secondary prevention
meant a great development in the frame of treatment (Kiss et al., 2014).

The appearance of telemedicine in the field of treatment and the use of TTECG machines
which are found in ambulance at every level shows another step forward and they have become
a process targeting the reduction of time (Ban, 2017a, 2017b). Nowadays, the most modern
method of treatment is the revascularization, which plays an important role not only in rescuing
the patient’s life, but it affects the further living standards, as well. At the same time, timing
determines the effectiveness of treatment and its possibilities (Racz et al., 2010). That is why
opening the invasive cardiology department in the county in 2013 was significant, because
before that, patients suffering these problems were taken to another hospital almost 100 kms
away (Szeged, Debrecen).

Many factors influence the early treatment besides the existing capacities, and they are
important participants of this period, such as the experts on duty, the paramedics, the ER
workers and, last but not least, the patient itself, because the time of hesitation negatively affects
the experts. When a patient with ST-elevation acute myocardial® infarction cannot be taken
directly to PCI laboratory, instead, (S)he is taken to the ER by an acquaintance, the mortality
can be risen by 20 per cent (Kiss et al., 2014).

Observing the regional treatment, this study is not suitable to describe the above mentioned
last factor, because it is defined by many subjective factors felt and experienced by the patient.
On the other hand, the regional inequalities of the objective treatment factors are important to
study. Fig. 2 shows the ambulance stations in Békés County and their areas covered. At micro-
regional level Békés County is evenly covered by ambulance stations. Many of them are relative
smaller ones but they can provide ambulance care spatially balanced. Ambulance stations in

Békéscsaba and Oroshaza cover the largest area within the county.

6 On the EKG line P, Q, R, S, T waves are separated and the abnormal changes in this line is the ST elevation
which are called STEMI, while the heart attack without it is called non-STEMI (NSTEMI)
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Figure 2 Working territories of the ambulance stations in Békés County, 2018
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Source: Author’s elaboration using the data of the National Ambulance Services’ Branch Office in Békés County
2018.

Two ambulance stations were opened in Mez6éberény and Téotkomlos in 2015 (Fig. 2), before
that time, these two areas were operated by the stations of Oroshaza and Békéscsaba (MTI,
2017). There are not any ambulances in the stations of these settlements but TTECG can be
found in the ambulance which can send the signs using radio waves to the ER of Gyula,
therefore, the regional inequality has been greatly reduced. The most important aspect of the
TTECG sign receiver units was that they have to be near to PCI centres in order to act fast (Ban,
2015). The accessibility inequalities were decreased more as a rescue point operates at the
highlighted spot. Currently, there is only one in the county in Dévavanya. Because of the longer
arrival time of the ambulance, there is a permanent ambulance between 8 a.m. and 4 p.m. at the
settlement.

The number of ambulances in operation is indicated in Fig. 3, according to which, there is a
slight decrease, although it is due to the fact that the transfer of patients has been out of the
tasks of the National Ambulance Services, and they deal with rescue tasks, exclusively. In 2000
there were altogether 48 ambulances in operation in Békés County, while in 2017 the number

of them was only 38. This slight decrease tendency has happened mainly during the 2000s.
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Figure 3 The changes of the number of ambulances in operation in Békés County, 2000-2017
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Source: Author’s elaboration using the data of the National Ambulance Services’ Branch Office in Békés County
2018.

In 2015, 748 ambulances operated and 170 paramedics worked. If we study its regional data,
we can state that the county has a suitable provision compared to the national rate. Between
2010 and 2015, 23 new ambulance stations were opened across the country and 2 of them were
in Békés County. In 2011, the average age of the ambulances was 8.9 years, while today, due
to the investments, it has reduced to 6.9 years. Fig. 4 shows the ambulances and their quality of
equipment. The largest ambulance station with its diverse rescue team can be found in
Békéscsaba in the seat of Békés County. The smallest ambulance stations are standing in
Kunagota, Mezdberény, Totkomlds, Zsadany where there are not any medical rescue track or
emergency car. The other ambulance stations in the county are middle-sized and have at least
one emergency car.

Figure 4 Types of rescue teams in the county
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Source: Author’s elaboration using the data of the National Ambulance Services” Branch Office in Békés County
2018.
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By studying these data that focus on the regional aspect, one can observe that those
settlements situated in the middle line of the county are well supplied, and when there are more
cases demanding higher level of treatment simultaneously, they can be provided, while the
provision of the southern regions is not sufficient (Fig. 5). The situation has become more
difficult, as there are no rescue points in these areas. According to the leading ambulance
officer, they constantly observe the cases, and as a result, they are thinking of Medgyesegyhaza
as a possible rescue point, although there have not been any negotiations on building one. The

only one medical rescue truck is in the seat of Békés County (Békéscsaba).

Figure 5 Medical rescue truck or emergencies case works garages in Békés County, 2018.
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Source: Author’s elaboration using the data of the National Ambulance Services” Branch Office in Békés County
2018.

These can be satisfied with the above mentioned use of TTECG, which provides the experts
with the patient’s ECG immediately, and after analysing it, they can decide how the patient
could be treated later. In this case, more dilemmas can emerge, as when there is a so-called
myocardial infarction with ST elevation, the decision is clear, but the case with these symptoms
requires a treatment with different process. It is a fact that according to the data of the National
Heart Attack Register, the surviving data of patients with both STEMI and NSTEMI are better
if they have had revascularisation (Janosi, Offner, 2015). That is why the quality of treatment
and its possibilities determine the patientsl further life for a long time.

Similar studies have been conducted at an international scale in 555 hospitals of about 20

countries, where patients with Acute Coronaria Syndrome were followed both in the short and
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the long term. In these cases, the effectiveness of anticoagulant therapy was studied beyond
revascularisation, which highlighted the significance of revascularisation (Annemans et al.,
2016, Ertas, Tokgozoglu, 2016).

Focusing on the rescue data of Békés County, there was no possibility to tighten the data,
especially to the calls of myocardial infarction. Nevertheless, it can be stated that annually there
are 350 to 400 calls of the ambulance because of circulatory failure, and experts start
resuscitation in 280 to 300 cases and their primer success is about 15 per cent, while the
permanent success is only about 5 per cent (National Ambulance Service in Békés County,
2018).

According to the information given by the National Ambulance Service’s Békés County
Branch Office, they are able to provide the arrival time within 20 minutes to any settlement in
the county. After arrival and the professional treatment on the spot, the next step is the
revascularization as soon as possible, which is done by PCI laboratories. The PCI lab in Békés
County was opened in 2013, which satisfied the need of cardiology, as before that, the patients
were taken to Szeged, Debrecen or Szolnok, and that enlarged the timing significantly.
Currently, the cardiology invasive unit operates in 24 hours, and it is provided that the time is
no more than 20 minutes from the gate of the hospital to the operating table. Fig 6 shows
increasing number of coronarography cases — such as AMI — supplied in PCI centre of Gyula.

In 2013 there were approximately 700 cases while now there are almost 1600.

Figure 6 Coronarography cases of Békés County Central Hospital Pandy Kalman Member
Hospital since 1% July 2013.
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Source: Author’s elaboration using the data of the BMMK Pandy Kalman Member Hospital’s PCI Laboratory
2013-2016.

As shown by the data, slightly over 1500 patients are treated here annually (Fig 6). There

was a comparative study in 2013 elaborated by the colleagues of the cardiology department in
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which they focused on primarily the changes of treatment and timing in the region. That study
revealed the following observations:
e During a study elaborated in 1985-86, the time of making a decision means the time
which elapses until the patient enters the healthcare from the appearance of symptoms,
which took 3 hours and 25 minutes, but the same time period was 58 minutes in 2015.
It partly refers to the better knowledge of the patients and their ability to recognise the
symptoms.
e The time period entering to hospital was 12 hours, but is has reduced to an average of 2
hours and 23 minutes.
e There were not found any significant differences with respect to the time when heart
attack appeared, as it happened in the early morning hours (Mark et al., 2015).

It should be emphasized that this comparative research studied the data between 2011 and
2013, which was before the opening of the PCI laboratory. Experts state that these positive
changes are due to the patients’ health awareness and the regular trainings in the general
practitioner’s system (GP), as well as the improvement of the organization of the ambulance
system.

According to these findings there are numerous positive changes, but new questions have
been raised:

e What changes at any levels of prevention will improve the current status further?

e How can be the time of hesitation further reduced?

e How far can be the telemedicine expanded in the field of treatment, rehabilitation and

care?

e Where, how long and what forms do the colleagues have to ask for the urgent changes

in order to enlarge the effectiveness? What is the region which needs urgent investment,

improvement?

In general, in the last period there have been many positive changes in the AMI treatment
with respect to providing the chances of availability of treatment, thus, more patients are given
PCI in the county (Uzzoli et al., 2017). At the same time, it is only the beginning of the way on
which we should not stop, but we have to step forward, thinking in a complex process from the
appearance of the symptoms to the treatment. To summarize all results of this examination see

above in this paper, | can emphasize the role of infrastructure developments in early treatment
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in health care of AMI, because after opening a new PCI centre in Gyula AMI mortality data

could begin to improve in Békés County.

SUMMARY

The study intended to show the current situation of Békés County focusing on pre-hospital and
hospital treatment in connection with Acute Myocardial Infarction (heart attack). The current
improvements have promoted the reduction of health and availability inequalities, although the
mortality rates show that there is a need of further improvements. Developments have to
influence the complex process from the appearance of symptoms to the process of treatment,
which means the introduction of a comprehensive practice supported by specialized protocols.
This study is not suitable to observe it, but the results clearly show the fact that the recent
practice is only the first step towards providing a more effective treatment.

The primary results of this paper give more information about general conditions of health
care regarding infarction. These results can confirm that infrastructural developments in early
treatment in Békés County (new PCI-centre or new ambulance stations) can increase survival
chances after infarction. The consequence is to emphasize the determinative role of early
treatment in the entire health care which improves the conditions of accessibility. The other
important result is marked improving tendency has happened in early treatment infarction care
of Békés county in the latest years which went together with stronger cooperation between pre-
hospital and hospital care of infarction as the part of early treatment. Based on these results and
consequences the proposal for decision-making is that integrated health care can strengthen the
possibilities of accessibility.

The further step in our research project is to evaluate the characteristics of hospital care
regarding infarction based on making semi-structured interviews made with medical

professionals and patients, too.
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