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Abstract

Introduction: Emergency medical services, during their activities, must diagnose conditions directly 
threatening the patient’s life and health, implement appropriate procedures, secure the patient, and trans-
port them to a place where they can be given more appropriate assistance in the shortest possible time. 
Performing teletransmission significantly reduces the time to provide the patient with proper, life-saving 
assistance. In this study the authors undertook an analysis of teletransmissions carried out by the teams of 
EMS. These data are to be used to assess the MRT activities depending on the hospital to which the patient 
was transferred.

Material and methods: The information was obtained based on the analysis of MRT exit cards working in 
the area of the Sokołowski powiat and the city of Sokołów Podlaski. The author analysed 3804 travel cards 
of the MRT 04-51, 04-52, 04-54 teams in Sokołów Podlaski and Kosów Lacki in 2018, distinguished 147 cards 
during which the teams performed teletransmission to the Haemodynamics Centre in Siedlce. Then the exit 
cards were analysed according to the patient’s age, and then the time elapsed from departure to arrival at 
the place of call and from arrival to the moment of transferring the patient to the hospital, broken down 
by urgency code of departure: code 1 (C1) and code 2 (C2). P < 0.05 was adopted as the significance level.

Results: The average age of teletransmitted patients was 69.8 ± 17 years, and the average age without 
teletransmission was 65.8 ± 23.6 years (p = 0.042). The time elapsed from reaching the patient to the time 
of transfer in the hospital for patients who were teletransmitted was 49.1 ± 16.1 minutes, and for patients 
who were not it was 39 ± 22.2 minutes (p < 0.001). The average time to reach the patient in the code 
1 was 10.9 ± 7.4 minutes, and in the code 2 it was 14.5 ± 17.9 min (p < 0.001). It was shown that the 
patient’s age did not affect the time of departure and arrival at the place of call (r = 0.075), nor the time of 
transferring the patient to the hospital (r = 0.027).

Conclusions: 1. The results obtained show the need to perform the teletransmission procedure as soon 
as possible and to apply appropriate treatment by MRT. This can significantly reduce the time to balloon 
a clogged vessel or attach a stent.
2. Performing teletransmission extends the time of patient transfer in hospital by nearly 10 minutes
3. Considering the place of patient transfer in ER or ED, both the age of the patients, times from the MRT 
departure to arrival at the call site, and the time from arrival at the place of call to transfer in hospital turned 
out to be statistically significant.
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Introduction
Cardiological problems are among the most common 
reasons for calling emergency medical services (EMS) 
in the US, Europe, and Poland. Calls due to cardiologi-
cal problems include chest pain, palpitations, fainting, 
fainting, shortness of breath, high blood pressure, and 
sudden cardiac arrest. EMS, during their activities, must 
make the diagnosis of conditions directly threatening 
the patient’s life and health, implement appropriate 
procedures, secure the patient, and transport them 
to a place where they will be given more appropriate 
assistance in the shortest possible time, in accordance 
with the “golden hour rule”. In Poland, among all 
deaths, cardiovascular diseases account for 45% [1].

Medical rescue teams (MRT) referring the patient 
to the emergency room (ER), hospital emergency 
department (ED), or directly to the haemodynamics 
centre (to perform percutaneous coronary interven-
tion or fibrinolytic therapy implementation) by cod-
ing the diagnosis, most often choose disease entities 
such as chest pain, acute coronary syndrome (ACS), 
hypertension, atrial fibrillation, shortness of breath, 
heart attack, and more. Paramedics, physicians 
reaching the patient in a state of sudden threat to 
health as part of their activities, in accordance with 
medical art and the recommendations of the Euro-
pean and Polish Resuscitation Council, should per-
form a number of diagnostic tests and procedures 
to determine and diagnose the patient’s problems.

The most commonly used are:
1.	 Blood pressure measurement (NIMB);
2.	 Heart rate measurement (HR);
3.	 Measurement of blood saturation (SpO2);
4.	 Performing an electrocardiogram (ECG);
5.	 Performing ECG teletransmission to the haemo-

dynamics centre;
6.	 Blood glucose measurement.

Myocardial infarction with ST segment 
elevation and without ST elevation
The heart muscle consumes about 40% of the body’s 
oxygen demand. If this oxygen is lacking or there 
is narrowing of the lumen of the coronary vessel 
(spasm, clogging with atherosclerotic plaque), there 
is chest pain. The pain that occurs after exercise is 
caused by a reduced blood flow through the heart 
muscle vessel and indicates angina pectoris. After 
cessation of effort, the pain also subsides. In the 
event that the coronary vessel is completely clogged 
and the pain does not go away either when exercis-
ing is stopped or nitroglycerin (NTG) is taken, we are 

talking about ACS. When acute coronary syndrome 
is confirmed by 12-lead ECG and/or cardiac 

Teletransmission and proceedings
The primary task of MRT in patients with chest pain 
is to diagnose STEMI. Travel teams, after conducting 
an interview, examining a patient, and performing 
an ECG, evaluate his/her record in order to deter-
mine the diagnosis and start proper treatment and 
transport to the hospital. Medical history may be 
based on the SAMPLE acronym:
S — symptoms (ailments), e.g. type of pain, how 
long it lasts, location;
A — allergies, possible allergy to drugs, foods;
M — medications, medications taken so far;
P — past diseases, especially in this case of the heart, 
circulation;
L — lunch, when and what patient has recently eaten;
E — possibly, what happened and other symptoms, 
e.g. shortness of breath, oedema [3].

The physical examination most often states the 
following: pallor of the coatings, sweats, tachycar-
dia, and hypotension. Then perform a 12-lead ECG, 
preferably up to 10 minutes after arriving at the 
patient and transfer to a suitable centre. To avoid 
an error in diagnosis, at the pre-hospital stage it is 
necessary to support teletransmission of a record to 
the haemodynamic institution and consultation with 
a cardiologist, and jointly establish patient manage-
ment [4]. A member of the MRT, most often the 
manager, sends a full ECG recording using a tele-
phone connected to the defibrillator, then makes 
a phone call and notifies the doctor and provides in-
formation about the patient’s condition (Fig. 1). The 
receiving physician analyses the record and, in the 
case of STEMI or recent left bundle branch block, rec-
ommends transporting the patient to the haemody-
namic laboratory, prescribing pharmacotherapy [4].

A patient qualified to the haemodynamic unit for 
peripheral reperfusion is subjected to percutaneous 
coronary angioplasty (PCA) or fibrinolysis [5].

Performing teletransmission significantly reduces 
the time to provide the patient with proper, life-sav-
ing assistance.

In this study the authors undertook an analysis 
of teletransmissions carried out by the teams of MRT 
Medical Emergency and Sanitary Transport Station 
RM “MEDITRANS” in Siedlce and its substation in 
Sokołów Podlaski. These data are to be used to as-
sess the MRT activities depending on the hospital to 
which the patient was transferred.
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Material and methods
The information was obtained based on the anal-
ysis of MRT exit cards working in the area of the 
Sokołowski powiat and the city of Sokołów Podlaski. 
The consent of the director of SP ZOZ “MEDITRANS” 
Emergency and Sanitary Transport Station in Siedlce 
was given for access to exit cards and statistical 
data. The study conformed to the principles outlined 
in the Declaration of Helsinki. All data were analysed 
anonymously with no possibility of identifying in-
dividual patients. The acquired data is anonymous 

in terms of patient data as well as personal data 
of MRT members. The author analysed 3804 travel 
cards of the MRT 04–51, 04–52, and 04–54 teams 
in Sokołów Podlaski and Kosów Lacki in 2018, and 
distinguished 147 cards during which the teams 
performed teletransmission to the Haemodynamics 
Centre in Siedlce.

Then the exit cards were analysed according to 
the patient’s age, and then the time elapsed from 
departure to arrival at the place of call and from 
arrival to the moment of transferring the patient to 
the hospital, broken down by urgency code of de-
parture: code 1 (C1) and code 2 (C2). The next step 
was analysis in terms of the place of transfer of the 
patient: ER or ED.

Characteristics of the Sokołów powiat and the 
city of Sokołów Podlaski
The Sokołów powiat was inhabited by 
54,797 inhabitants, of whom 50.5% were wom-
en and 49.5% were men. The average age of 
residents was 42.2 years, which was comparable 
to the average age of residents of the Mazowieck-
ie voivodship. In 2016, 49.9% of deaths in the 
Sokołowski powiat were caused by cardiovascular 
diseases, 20.3% of deaths were due to cancer, 
and 9.1% of deaths were caused by respiratory 
diseases [6].

Characteristics of EMS in the Sokołów County
There are three MRTs operating in the Sokołowski 
powiat, including one specialist team (S) operating 
round the clock, which includes a medical doctor, 
paramedic, and medical rescuer — a driver who is 
stationed in the city of Sokołów Podlaski, one basic 
team (B) operating 10.00–22.00, which consists of 
a paramedic or system nurse, acting as team leader, 
a paramedic, and a paramedic/driver who is also 
stationed in the city of Sokołów Podlaski. The last 
MRT is the B team stationed in Kosów Lacki, oper-
ating around the clock, consisting of a paramedic 
or system nurse, acting as a team leader, as well as 
a paramedic and paramedic/driver.

The S-MRT team is equipped according to 
the specifications of the National Health Fund 
(NHF) with patient monitoring equipment, de-
vices, transport, and teletransmission (ZOLL X-se-
ries) — Figure 2. B-MRT teams, also equipped in 
accordance with the NFZ requirements. Defibrilla-
tors also equipped with ZOLL E series defibrillators 
(Fig. 3, 4)

Figure 1. Sending ECG by MRT to the Haemodynamics Centre 
at the Mazowieckie Provincial Hospital in Siedlce

Figure 2. ZOLL X series defibrillator equipped with “S” assem-
bly, no. W04-51

Figure 3. ZOLL E series defibrillator, included in B-MRT - W04-
52 and W04-54 equipment
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Statistical analysis
Results concerning quantitative variables were pre-
sented as average values ± standard deviation. 
Qualitative variables (age, sex) were presented as 
quantity (n) and percentage values of the whole 
group (%). Student’s t-test was applied to compare 
the different times and to determine the statisti-
cal difference for each group. In the comparative 
analysis of age and the time of transferring the 
patient to the hospital, simple linear regression anal-
ysis (Spearman) was applied to detect and describe 
the strength and direction of correlations of clinical 
data. Statistica 13.3 software (Tibco Inc., Tulsa, USA) 
was used in the statistical analysis. P < 0.05 was 
adopted as the significance level.

Results
Table 1. presents the results of the comparative anal-
ysis of patients with teletransmission. The average 
age of teletransmitted patients was 69.8 ± 17 years, 
and the average age without teletransmission was 
65.8 ± 23.6 years — a statistically significant dif-
ference was shown (p = 0.042). In the group of 
patients who were teletransmitted, the time of com-
muting to the patient was 13.5 ± 8.7 minutes and 
the time of arrival to the place of call to patients 
who were not teletransmitted was also on average 
13.5 ± 16.1 minutes — no statistically significant 
difference was shown (p = 0.955). The time elapsed 

from reaching the patient to the time of transfer in 
the hospital for patients who were teletransmitted 
was 49.1 ± 16.1 minutes and for patients who were 
not it was 39 ± 22.2 minutes, which showed a sta-
tistically significant difference (p < 0.001).

Table 2. analyses the data broken down by ur-
gency code 1 and code 2 trips. The average time to 
reach the patient in C1 was 10.9 ± 7.4 minutes and 
in C2 14.5 ± 17.9 min — a statistically significant 
difference was shown (p < 0.001). In the C1 code, 
the average time from the team’s arrival to the place 
of call to the patient’s transfer to the hospital was 
37.1 ± 19.3 minutes, and in the C2 code the aver-
age time was 40.9 ± 22.9 minutes — a statistically 
significant difference was found (p < 0.001). The 
average age in C1 was 62.45 ± 26.04 years, and 
in C2 the average age was 67.25 ± 22.25 years 
— a statistically significant difference was found 
(p < 0.001).

The age of the patients, depending on the place 
of transfer of the patient to the hospital in which the 
ER or ED operates, as follows: The average age of the 
patient transferred to the ER was 67.0 ± 22.5 years 
and in the ED 62.7 ± 26.7 years (p < 0.001). Anal-
ysis of the time from the MRT departure to arrival 
at the call site showed the average time of patients 
transferred in ER 13.4 ± 9.0 minutes and trans-
ferred in ED 14.7 ± 9.3 (p = 0.014); the average 
time from arrival at the place of call to transfer in ER 
was 38.8 ± 17.0 min; and the mean time to refer 
in the ED was 64.0 ± 17.4 min (p < 0.001) — see 
Table 3.

Figure 4. Placement of precordial and limb electrodes on the 
patient’s body

Table 1. Univariate comparison of patients with teletransmission

Without teletransmission Teletransmission
p

n = 3682 n = 147

Age [y] 65.8 ± 23.6 69.8 ± 17.0 0.042

Departure Time-Arrival [min] 13.5 ± 16.1 13.5 ± 8.7 0.955

Arrival Time-Handover [min] 39.5 ± 22.2 49.1 ± 16.1 < 0.001

Table 2. Univariate comparison of patients with 
urgency code of departure

Code 1 Code 2
p

n = 1021 n = 2813

Age [y] 62.5 ± 26.0 67.3 ± 22.3 < 0.001

Departure Time-
Arrival [min]

10.9 ± 7.4 14.5 ± 17.9 < 0.001

Arrival Time-
Handover [min]

37.1 ± 19.3 40.9 ± 22.9 < 0.001
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It was shown that the patient’s age did not af-
fect the time of departure and arrival at the place 
of call (r = 0.075) or the time of transferring the 
patient to the hospital (r = 0.027)

Discussion
For several years, research has been being conduct-
ed into the usefulness of early teletransmission by 
MRT. In the current era of development of technol-
ogy, the Internet, and electronics, the amount of 
data transferred directly from the place where the 
patient is found to specialised treatment centres 
of particular importance from the point of view of 
health and life of disease states is growing. Among 
the most important, Piotrowicz et al. [8] in the 
article “Telemedicine — changes in the process of 
providing cardiological services. Possibilities and re-
alities” presented ECG teletransmission, which was 
introduced as one of the earliest into practice. It 
is used in patients with suspected ischaemia and 
arrhythmias, with previously detected arrhythmias, 
and with a risk of serious arrhythmias including 
myocardial infarction and fainting. According to the 
authors of the article, the most important aspect is 
having the correct diagnosis, but also early thera-
peutic intervention, which is important for the entire 
health care system, both temporarily and financially, 
increasing the chance for adequate treatment.

Also very important from the point of view of 
sending ECG teletransmission was the study of Karcz 
et al. [9], which covered the eastern part of the Ma-
zowieckie and northern Lubelskie voivodeships. The 
study was the result of a management model cre-
ated in 2003 to reduce the time to perform PPCI 
bypassing the nearest hospital and transporting pa-
tients to the haemodynamics laboratory. The study 
included 856 patients who had teletransmission, 

from this group from ED, 267 people were admit-
ted to the Institute of Cardiology in Anin, including 
214 from STEMI. It was a pilot program that was 
to implement MRT to use teletransmission. It was 
noted that every month the STEMI percentage as 
a result of ECG transmission was about 30%.

Obłój et al. [10], in a retrospective analysis, ana-
lysed 13,534 exit cards of MRT in the Olecki powiat 
in the years 2012–2015. From among all the trips 
they separated patients with cardiovascular diseases, 
and among them patients with acute myocardial 
infarction were analysed. They showed that 2% of 
the total number of patients was transported to the 
invasive cardiology centre. Among people with car-
diovascular disease, 64% were men with an average 
age of 63 years, and the average age of women 
was 71 years. 58% of patients with cardiovascular 
disease went to the Centre of Invasive Cardiology 
with the diagnosis of acute myocardial infarction. 
The authors showed that the average time from 
accepting an application to forwarding for invasive 
cardiology was 63 minutes. In the analysed period, 
MRT performed 489 ECG teletransmissions.

Stępka [11] analysed 205 ECG teletransmissions 
performed by the local MRT to the Allenort Car-
diology Centre in Kutno, performed from March 
2010 to December 2012. It was noticed that the 
majority of teletransmissions were performed by 
B-MRT. In the records sent by the B team most often 
His left bundle branch block (5%) and I ° atrioven-
tricular block (25%) were diagnosed, as well as S 
syndromes left bundle branch block (19.05%), His 
bundle branch block (19.05%), and atrioventricular 
block I ° (19.05%). However, not all teams around 
Kutno used teletransmission; one of the teams used 
it in 0.09% of trips and the other in 0.16%.

An analysis of ambulance trips in the Sokołowski 
powiat shows that teletransmission plays a sig-
nificant role at work. Over the period considered, 
49.9% of deaths were caused by cardiovascular dis-
eases. Therefore, patients with chest pain, shortness 
of breath, and cardiac history should have teams in 
the C1 urgency code, especially because the near-
est haemodynamic laboratory is located in Siedlce, 
28 km away. MRTs from the furthest cities often 
transport patients to the hospital for more than an 
hour, adding to this the travel time, an average of 
13.5 minutes, and the time to perform teletrans-
mission (10 minutes) is too long, above the “golden 
hour” waiting time for patients to receive proper 
help. Certainly, placing an ambulance in places such 

Table 3. Univariate comparison of transferred 
patients to Emergency Room or Emergency 
Department

ER ED
p

n = 2685 n = 296

Age [y] 67.0 ± 22.5 62.7 ± 26.7 < 0.001

Departure Time-
Arrival [min]

13.4 ± 9.0 14.7 ± 9.3 0.014

Arrival Time-
Handover [min]

38.8 ± 17.0 64.0 ± 17.4 < 0.001

ER — emergency room; ED — hospital emergency department.
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as Jabłonna Lacka, Skrzeszew would significantly 
reduce the travel time to patients. Teletransmission 
activities could be carried out in an ambulance, 
especially because in further locations, among the 
forests, MRT have frequent problems with the range 
of the telephone network that is used for ECG trans-
mission. This involves a risk to the safety of the am-
bulance staff, with possible braking when the test 
persons are not fastened with seat belts.

Conclusions
1.	 The results obtained show the need to perform 

the teletransmission procedure as soon as possi-
ble and for the MRT to apply appropriate treat-
ment. This can significantly reduce the time to 
balloon a clogged vessel or attach a stent.

2.	 Performing teletransmission extends the time of 
patient transfer in hospital by nearly 10 minutes.

3.	 Considering the place of patient transfer in an 
ER or ED, the age of the patients, time from the 
MRT departure to arrival at the call site, and the 
time from arrival at the place of call to transfer in 
hospital turned out to be statistically significant.

4.	 The time from the arrival at the place of call 
to transfer in the Emergency Room was longer 
by 25.26 minutes compared to the Emergency 
Room. This is closely related to the fact that 
ambulances transporting patients to the Emer-
gency Room in Siedlce had a 28 km longer route 
to travel.

5.	 The age of the patients to whom ambulances 
were called in C1 was almost 5 years lower than 
the age of patients in C2.

6.	 The travel time in C1 was shorter than in C2, as 
was the time of transferring the patient to the 
hospital, in both cases by almost 4 minutes.
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