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UTILIZATION OF AIR SUPPORT IN THE POLISH EMERGENCY 
MEDICAL SYSTEM FOR PATIENTS WITH OUT-OF-HOSPITAL 
CARDIAC ARREST
Stanisław Paweł Świeżewski1,2, Daniel Rabczenko3,4, Arkadiusz Wejnarski5,2,  
Piotr Konrad Leszczyński5, Patryk Rzońca6,7, Marta Jarzębowska4, Grzegorz Michalak1,4,  
Adam Fronczak8, Robert Gałązkowski1,4

The aim: This study aimed to evaluate the utilization of air support in cases of OHCA in the Polish emergency medical 
system, in particular to assess the prevalence of return of spontaneous circulation (ROSC) and to determine the 30-day 
survival of patients.
Material and methods: A retrospective cohort study based on the analysis of aviation and medical records of all 
HEMS missions in 2014 was conducted. Patients’ follow-up was traced using information from nationwide databases. 
The inclusion criterion for the study was both the disposal of HEMS to OHCA and the appearance of OHCA during the 
intervention.
Results: During the research period PMAR aircraft performed 8366 missions. The criteria for inclusion were met for 
574 missions. Most often HEMS crews intervened in cases of OHCA in men and patients over 60 years old. In 58% of all 
cases OHCA has a cardiological background and the most common first rhythm was asystole. ROSC was obtained in 237 
(41.2%) cases and 30-day survival was observed in 10.4% of patients in the study population.
Conclusions: The utilization of air support in the Polish emergency medical system has a positive impact on the pre-
hospital phase of the therapeutic process of OHCA patients. The cooperation between GEMS and HEMS in OHCA cases 
in Poland allows obtaining ROSC and 30-day survival of patients at the level of countries with the well-developed 
emergency medical systems in the world.

INTRODUCTION
Out-of-hospital cardiac arrest (OHCA) cases 

are a challenge for health care systems around the 
world, with high mortality rates and serious socio-
economic consequences. 

In Europe approximately 350.000 people suffer 
from out-of-hospital cardiac arrest every year. The 
survival rate for patients to discharge from hospitals 
globally is 6% and in Europe 10.7%. [1, 2]. In Po-
land the estimated number of OHCA is from 15.000 
to 52.000 cases per year [3-5]. According to the 

data from the POL-OHCA register 26.783 cases of 
OHCA with cardiopulmonary resuscitation attempts 
by emergency services were reported in 2018 [6].

Factors that improve the prognosis for Sudden 
Cardiac Arrest (SCA) patients include early diag-
nosis of SCA, the earliest possible start of action 
by witnesses, early defibrillation, implementation of 
advanced resuscitation, and professional post-resus-
citation care [7]. The first step in helping patients 
with OHCA is to try and get ROSC. The greatest 
impact on patient survival is primarily due to high-
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quality chest compressions and early defibrillation 
for defibrillation rhythms (VF/pVT). The optimal 
way and extent of implementation of advanced re-
suscitation procedures are still under study [8, 9].

Despite the differences in the structure and or-
ganization of health care systems around the world, 
a common challenge and goal are to improve the 
quality and effectiveness of the therapeutic process 
for OHCA patients [3, 10, 11].

In many developed health care systems around 
the world helicopters are used as a backup and al-
ternative to ground-based medical rescue teams 
[12]. The utilization of air support for the most se-
verely affected patients brings measurable benefits 
in terms of increased survival, especially in rural 
and hard-to-reach areas [13].

In the Polish medical emergency system the key 
life-saving procedures are undertaken by two types 
of rescue teams: the basic one - P (consisting of 
paramedics) and the specialist one - S (with a doc-
tor). The range of medical rescue procedures that 
can be undertaken by paramedics from P teams is 
wide and during the study period included cardio-
pulmonary resuscitation using advanced methods 
of airway management, defibrillation, and pharma-
cotherapy excluding the use of muscle relaxants 
and most catecholamines. All the activities men-
tioned above could be fully undertaken by S team 
members.

On the territory of Poland during the period of 
the research there were 17 permanent bases and 1 
temporary base of the Polish Medical Air Rescue. 
One helicopter was stationed at each base. Its crew 
consisted of a pilot, a physician specializing in an-
aesthesiology or emergency medicine, and a para-
medic (paramedic or a rescue nurse). 

The decision to dispatch the HEMS is made by 
the medical dispatcher based primarily on the cri-
terion of time of arrival at the scene of the incident 
or shortened time of transporting the patient to the 
proper hospital.  

In the Polish medical emergency system in the 
case of OHCA the time of ambulances’ readiness 
for departure is up to 60 seconds. The mean time of 
GEMS arrival of OHCA should not exceed 8 min 
in large cities and 15 min in small towns and rural 
areas [14]. Depending on the location of the base, 
air ambulances are ready for departure up to 3 or 6 
minutes after being called by a dispatcher. The area 
of activity of PMAR is 16 voivodeships with a total 
population of about 38 million inhabitants. HEMS 
crews can reach almost any place in the country 
within 35 min of deployment.

THE AIM
The study aimed to analyze the utilization of air 

support in cases of OHCA in the Polish medical 
emergency system, in particular to assess the preva-
lence of ROSC and to determine the 30-day survival 
of patients based on available nationwide databases.

This is the first Polish research on the utilization 
of HEMS in OHCA cases in which information on 
patients’ follow-up was obtained.

MATERIAL AND METHODS
A retrospective analysis of the medical and aero-

nautical records of all 8366 missions performed by 
PMAR aircraft between 1 January and 31 December 
2014 was conducted. The criteria for inclusion in the 
study were the call to OHCA and the occurrence of 
OHCA in patients during interventions undertaken by 
HEMS crews on the scene and/or during transport to 
the hospital. Cases of OHCA caused both by trauma 
and by sudden illness were considered. The exclusion 
criteria were situations of cancellation of the HEMS 
by the dispatcher and missions where OHCA did not 
occur. Further analysis also excluded OHCA cases 
that occurred during inter-hospital transport.

Aerial data concerning HEMS missions were 
grouped in a database using Microsoft Excel (Mi-
crosoft Inc.). Information on patients’ vital signs and 
medical emergency procedures was collected based 
on Utstein protocol recommendations and grouped in 
a Microsoft Excel database (Microsoft Inc.). 

Statistical analysis of the collected data was carried 
out using STATISTICA version 13.2 software (Stat-
Soft, Cracow, Poland). For quantitative data measures 
of central tendency were determined, including me-
dian, mean (M), standard deviation (SD), and inter-
quartile range (IQR). Quantity (n) and percentage (%) 
were used to describe qualitative data. The Shapiro-
Wilk normality test was used to verify the normality 
of variable distribution. Chi2 test was used to assess 
differences between qualitative variables, while non-
parametric Mann-Whitney’s U test was used to inves-
tigate differences between two independent groups. 
The significance level P <0.05 was assumed.

An unsuccessful attempt was made to obtain in-
formation about the survival of the examined group 
of patients to be discharged from the hospitals based 
on the data from the Research on General Hospital 
Diseases conducted by the Institute–Center for Mon-
itoring and Analyses of the Population’s Health at the 
National Institute of Public Health – National Insti-
tute of Hygiene (NIPH – NIH). NIPH – NIH data do 
not contain information that would make it possible 
to identify individuals (such as the PESEL identity 
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Fig. 1. Summary of HEMS missions to OHCA patients with 30-day survival for each group. Abbreviations: CPR – cardiopul-
monary resuscitation, GEMS – ground emergency medical services, HEMS – helicopter emergency medical services, OHCA 
– out-of-hospital cardiac arrest, PMAR – Polish Medical Air Rescue, ROSC – return of spontaneous circulation.
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32 times SCA occurred during inter-hospital trans-
ports. In 135 cases the HEMS team was the first to 
assist at the scene. 

The criteria for inclusion in the study were met 
by 574 patients in whom OHCA occurred during the 
HEMS mission (Fig. 1).

In the analyzed population the majority were men 
(77.0%), and the average age of all respondents was 
55.4 years. The most frequent causes of OHCA occurred 
in the group of patients aged 60-69 years (22.4%) and 
under 40 years (22.2%). HEMS crews in the vast ma-
jority of cases were available to assist GEMS (86.9%). 
More than half of all analyzed patients suffered from 
cardiac OHCA (58.0%) and the most common initial 
rhythm was asystole (44.9%) (Table 1). 

Response time
During the described period the median time of 

arrival of the HEMS team at the scene of the event 

number). The records were used jointly using the in-
formation on the region of the hospital location, the 
diagnosis, the patient’s gender, and date of birth.

Further fate of patients after transfer to hospitals 
was verified using data from the national PESEL da-
tabase containing information about the date of death 
or time of finding the body. With the date of OHCA 
a 30-day survival in the study population was deter-
mined. The data were made available by the Ministry 
of Digital Affairs on the request of the authors. 

Due to the retrospective nature of our research, the 
approval of the bioethics committee was not required.

RESULTS
Missions

During the study period the PMAR aircraft per-
formed 8366 missions. OHCA occurred in 782 (9.3%) 
patients. 481 missions were carried out as a result of 
emergency calls, 269 were flights to accidents, and 

Table 1. Characteristics and return of spontaneous circulation in the studied population.
Abbreviations: AV – atrioventricular, ECG – electrocardiographic, PEA – pulseless electrical activity, VF – ventricular fibrillation, 
VT – ventricular  tachycardia, others, see Figure 1.

Gender n (%) ROSC (%) Statistical analysis

Female 132 (23.0) 45.4 χ2 = 1.2269
P = 0.26Male 442 (77.0) 40.0

Age (years) M (SD) ROSC (%) Z = 2.9243
P = 0.003Mean 55.48 (20.8) 41.2

Age (years) n (%) ROSC (%)

χ2 = 13.9338
P = 0.01

<40 118 (22.2) 45.7

40 – 49 54 (10.1) 42.5

50 – 59 98 (18.4) 50.0

60 – 69 119 (22.4) 40.3

70 – 79 78 (14.7) 24.3

80+ 63 (11.8) 36.5

First on scene n (%) ROSC (%)
χ2 = 14.1729

P <0.001HEMS 75 (13.0) 21.3

GEMS 499 (86.9) 44.2

Etiology n (%) ROSC (%)

χ2 = 103.4803
P <0.001

Cardiac 333 (58.0) 57.0

Trauma 134 (23.3) 32.8

Other 107 (18.6) 2.8

First ECG rhythm n (%) ROSC (%)

χ2 = 248.1800
P <0.001

Asystolia 258 (44.9) 12.7

PEA 79 (13.7) 31.6

VT/VF 40 (6.9) 32.5

Bradycardia/Block AV 8 (1.3) 87.5

Sinus rhythm 134 (23.3) 85.8

Tachyarithms 44 (7.6) 88.6

Unknown 11 (1.9) 45.4



Utilization of air support in the Polish emergency medical system for patients with out-of-hospital cardiac arrest

251

was 21 minutes (IQR 18-26 min). The median time 
of medical emergency procedures (from arrival to 
handover in hospital) was 50 minutes (IQR 41-64 
min). The median time for the entire HEMS team 
intervention from dispatch to referral to the appro-
priate therapeutic facility was 74 minutes (IQR 62-
89 min).

Emergency medical procedures
Sedation and relaxants were used by HEMS crews 

in 42 (17.7%) patients, the sedation itself was carried 
out in 50 (21.0%) cases, and 5 (2.1%) victims only 
required relaxation after previous sedation by GEMS 
crews.

HEMS crews performed intubation in 94 (39.6%) 
cases, of which 9 (3.7%) times in helicopter. Out of 
143 (60.3%) patients in whom the airways were in-
strumentally secured by GEMS, in 24 (10.1%) cases 
the airway protection had to be changed. The HEMS 

crews then performed reintubation (14 patients), 
reintubation with a change in the tube diameter (9 
patients), intubation after previous laryngeal mask 
placement (1 patient).

Mechanical ventilation was performed by HEMS 
crews in 166 (70.0%) patients.

In 30 (12.6%) cases the PMAR staff performed 
defibrillation, 7 (2.9%) of them were on board a heli-
copter.

Among other emergency medical procedures that 
may be crucial for the survival of the patients the 
HEMS crews performed: pneumothorax decompres-
sion in 8 cases, an intraosseous puncture in 4 cases, 
percutaneous electrostimulation in 4 cases, hemor-
rhaging containment using haemostatic dressings in 
3 cases, electric cardioversion in 1 case and introduc-
tion to therapeutic hypothermia in 1 case (during the 
study period only one helicopter had the necessary 
equipment to perform the above procedure).

Variables 30-day survival (%) Statistical analysis

Gender n (%)
χ2 = 0.1349

P = 0.71
Female 59 (24.8) 27.1

Male 178 (75.1) 24.7

Age (years) n (%)

χ2 = 9.1451
P = 0.10

<40 54 (22.7) 22.2

40 – 49 23 (9.7) 34.7

50 – 59 70 (29.5) 21.4

60 – 69 48 (20.2) 22.9

70 – 79 19 (8.0) 15.7

80+ 23 (9.7) 47.8

First on scene n (%)
χ2 = 0.0009

P = 0.97
HEMS 16 (6.7) 25.0

GEMS 221 (93.2) 25.3

Etiology n (%)
χ2 = 3.0800

P = 0.07
Cardiac 192 (81.0) 22.9

Trauma 45 (18.9) 35.5

First ECG rhythm n (%)

χ2 = 1.9289
P = 0.85

Asystolia 33 (14.2) 33.3

PEA 28 (12.0) 21.6

VT/VF 15 (6.4) 26.2

Bradycardia/Block AV 7 (3.0) 14.2

Sinus rhythm 115(49.5) 24.3

Tachyarithms 34 (14.6) 23.5

ROSC before the arrival of HEMS n (%)
χ2 = 12.7855

P <0.001
Yes 107 (45.1) 36.4

No 130 (54.8) 16.1

Table 2. 30-day survival analysis for selected variables.
Abbreviations: see Figure 1 and Table 1.
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Studies carried out in Norway and the UK indi-
cated that the greatest benefit from air support was 
obtained by patients who achieved ROSC before the 
arrival of HEMS at the scene of the incident [15, 16]. 
Our study confirms this trend. 

In the studied population 30-day survival was 
most often observed in patients who received ROSC 
before the arrival of HEMS. However, in the Polish 
medical emergency system there are situations when 
the HEMS team is the first team to provide medical 
emergency procedures in patients with OHCA. In the 
studies cited above such a situation occurred very 
rarely (Skogval) or not at all (Lyon and Nelson). It 
should also be noted that in the study of Skogvoll et 
al. and Lyon and Nelson the patients who first had 
OHCA in the presence of HEMS crews were exclud-
ed from the study population [15, 16]. In our study 
we observed that a large number of critically ill pa-
tients received the life-saving procedures at the scene 
and were transported to hospitals despite OHCA after 
the arrival of the HEMS team.

Although the majority of OHCA patients have 
been secured by GEMS that perform emergency 
medical procedures at the Advanced Life Support 
level, HEMS crews have performed numerous early 
critical care interventions that may be critical for pa-
tient survival. The most important activities carried 
out by HEMS  personnel included intubation and 
mechanical ventilation, sedation, relaxants, cardio-
version, electrostimulation, intraosseous puncture, 
decompression of pneumothorax, and haemorrhage 
control using haemostatic dressings (not available 
during the study period in the GEMS). The influ-
ence of the above mentioned early critical care in-
tervention on patients’ survival requires further re-
search.

Publications by Taylor et al. and Gerritse et al. 
on the utilization of air support indicate a significant 
and, in pediatric patient situations, the key role of 
HEMS crews as support for GEMS teams [17, 18].

The conclusions of the large prospective Sunde 
team study are similar to our observations on instru-
mental airway management in patients with OHCA 
[19]. In difficult intubations the presence of high ex-
perienced HEMS medical crews enables proper air-
way management and effective ventilation of patients 
with OHCA. Our study showed that HEMS teams 
frequently corrected the airway control in patients 
already treated by GEMS.

Research by Freshwater et al. points to another 
important aspect of using air support. HEMS crews 
can transport patients in critical condition to remote 
specialist hospitals bypassing small regional facili-

ROSC and 30-day survival
Statistical analysis showed the relationship be-

tween the return of spontaneous circulation and the 
age of patients, the type of the first team at the scene, 
etiology of cardiac arrest and initial heart rhythm (p 
<0.05). ROSC in the studied group of patients was 
more often achieved when the HEMS team was called 
to help GEMS (44.2%), in cases of cardiac origin of 
OHCA (57.0%) and when the initial rhythm of OHCA 
was defibrillation rhythm (32.5%). Moreover, the 
analysis showed that the younger the patient was, the 
higher percentage of ROSC was achieved (Table 1).

An attempt to correlate the data from the PMAR da-
tabase with those from the NIH-PZH database resulted 
in matching only 54/237 (22.8%) records, which made 
reliable statistical conclusions impossible.

The at least 30-day survival of patients in the stud-
ied population was calculated based on data from the 
PESEL database of the Ministry of Digital Affairs. 
The results were 158/237 (66.7%) of compatible re-
cords. For further statistical analysis it was assumed 
that the remaining 79 (33.3%) patients did not sur-
vive 30 days after primary OHCA.

The statistical analysis did not show the relation-
ship between 30-day survival and gender, age of pa-
tients, type of the first team on site, etiology of car-
diac arrest and initial heart rhythm (p >0.05). 

However, a correlation was found between the 30-
day survival of patients and the time of ROSC occur-
rence. Patients who received ROSC before the arrival 
of HEMS were more likely to survive 30 days after the 
onset of OHCA (36.4% vs 16.1%) than patients who 
received ROSC after the arrival of air support (Table 2).

DISCUSSION
In our study we found that: 

1.	 HEMS in Poland is mainly used as a support for 
GEMS teams;

2.	 medical emergency procedures performed by 
HEMS crews fall within and often go beyond the 
scope of medical emergency procedures provid-
ed by paramedic GEMS, which may be crucial 
for the survival of patients; 

3.	 HEMS missions to OHCA represent a much 
higher percentage of all missions than GEMS; 

4.	 the presence of primary and secondary OHCA on 
board a helicopter justifies equipping the HEMS 
with mechanical chest compression devices; 

5.	 the effective collaboration of GEMS and HEMS 
in the Polish emergency medical system results 
in a high percentage of ROSC on the scene and 
a high percentage of 30-day survival of patients 
with OHCA.
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ties, which is of great importance for patients after 
OHCA [20]. 

Rzońca et al. demonstrated that HEMS calls to 
OHCA represented 5.4% of all missions [21]. In the 
Lyon and Nelson research this type of mission con-
stituted 11% of all rescue flights performed [16]. Our 
study showed that such interventions of HEMS crews 
concerned 8.9% of all missions performed. GEMS in-
terventions in patients with OHCA represented a much 
smaller percentage of all interventions. A study by Na-
dolny et al. and Gach et al. showed that only 0.6% and 
1.1% of the calls were related to GEMS crews under-
taking CPR [5, 6]. The relatively frequent CPR and the 
continuous training process of HEMS crews allow us 
to be ready to provide the highest quality of early criti-
cal care interventions for OHCA patients.

The publication of Havel et al. did not show sig-
nificant differences in CPR on board ambulance and 
rescue helicopter [22]. On the other hand, Putzer’s 
and Fortie’s studies demonstrate the effectiveness 
of mechanical chest compressions in cases of pro-
longed OHCA on board helicopters [23, 24]. Our 
study showed that the first and second OHCA on 
board PMAR helicopters took place in over 12% of 
patients in the research population. During the study 
HEMS crews were not equipped with mechanical 
chest compression devices. Preliminary results of our 
study were used in the decision-making process and 
in June 2018 all PMAR helicopters were equipped 
with such devices.

A large nationwide study by Rzońcy et al. showed 
that during 6 years of the HEMS mission to patients 
with OHCA in Poland, ROSC was achieved at 54.8% 
of the studied population [21]. The results of a 10-
year study by Skogvoll et al. concerning the utiliza-
tion of air support in OHCA, ROSC was obtained in 
21.9% of cases and 8.5% of patients survived to dis-
charge from the hospital [15]. In the study by Lyon 
and Nelson, ROSC was obtained in 39.0% of resus-
citated patients and 6.3% of the studied population 
survived to discharge [16]. Our study showed that 
during the mission to OHCA patients ROSC was ob-
tained in 41.2% of patients, and 30 days after OHCA 
10.4% of patients survived.

The presented results confirming the high effec-
tiveness of cooperation between GEMS and HEMS 
in OHCA cases in the Polish emergency medical 

system are comparable with national (ROSC 36.3% 
and 30.4%) [6, 25], European (ROSC 33%, survival 
to hospital discharge 8.0%) [26] and global reports 
(survival to hospital discharge/30-day survival: USA 
10.5%, Australia 11.0%, New Zealand 13.8%, Cana-
da 9.4%) [27].  

STUDY LIMITATIONS
The presented study has several limitations. First 

of all, it was not possible to follow the whole thera-
peutic process of the majority of the studied popula-
tion. The retrospective nature of the study requires 
high-quality medical documentation, and in the ab-
sence of a publicly accessible national OHCA da-
tabase, it proved impossible to access much of the 
information. 

The issue of optimal utilization of HEMS in the 
therapeutic process of OHCA patients requires fur-
ther research. This should be a prospective study with 
high-quality medical records.

CONCLUSIONS
The vast majority of PMAR helicopters are dis-

patched in support of the GEMS teams present on 
the scene. In cases where there is no ambulance or 
OHCA patients is in a difficult to reach location, 
the utilization of HEMS shortens the arrival time of 
medical services and accelerates the implementa-
tion of medical emergency procedures. HEMS crews 
perform numerous early critical care interventions 
within and beyond the scope of paramedic GEMS 
teams, which can have a key impact on the survival 
of OHCA patients. Due to the occurrence of first and 
second OHCA in patients on board helicopters, me-
chanical chest compression devices are an important 
piece of medical equipment. By using air support 
as one of the elements of the therapeutic process of 
OHCA patients, 10.4% of them survived more than 
30 days after the occurrence of OHCA. The percent-
age of 30-day survival is higher among patients who 
achieved ROSC before the arrival of HEMS.

To better understand and research OHCA cases, 
not only in terms of utilising air support in the thera-
peutic process, it seems necessary to create a nation-
wide OHCA registry covering both the pre-hospital 
and hospital phases of the diagnostic and therapeutic 
process.

RefereNces
1.	 Grasner JT, Bossaert L. Epidemiology and management of cardiac arrest: what registries are revealing. 

Best Pract Res Clin Anaesthesiol. 2013;27:293-306.
2.	 Atwood C, Eisenberg MS, Herlitz J, Rea TD. Incidence of EMS-treated out-of-hospital cardiac arrest 

in Europe. Resuscitation. 2005;67:75-80.



Stanisław Paweł Świeżewski et al.

254

3.	 Gräsner JT, Lefering R, Koster RW, et al. EuReCa ONE-27 Nations, ONE Europe, ONE Registry: A 
prospective one month analysis of out-of-hospital cardiac arrest outcomes in 27 countries in Europe. 
Resuscitation. 2016;105:188-195.

4.	 Nadolny K, Gotlib J, Panczyk M, et al. The epidemiology of sudden cardiac arrest in prehospital care 
in the area of the silesian voivodeship. Wiad Lek. 2018;71:193-200. [in Polish]

5.	 Gach D, Nowak JU, Krzych ŁJ. Epidemiology of out-of-hospital cardiac arrest in the Bielsko-Biala 
district: a 12-month analysis. Kardiol Pol. 2016;74:1180-1187.

6.	 Nadolny K, Zyśko D, Obremska M, et al. Analysis of out-of-hospital cardiac arrest in Poland in a 
12-month period: data from the Polish POL-OHCA registry. Kardiol Pol. 2020; 78:404-411.

7.	 Soar J, Nolan JP, Böttiger BW, et al. European Resuscitation Council Guidelines for Resuscitation 
2015: Section 3. Adult advanced life support. Resuscitation. 2015;95:100-147.

8.	 Callaway CW, Soar J, Aibiki M, et al. Part 4: Advanced life support: 2015 International consensus on 
cardiopulmonary resuscitation and emergency cardiovascular care science with treatment recommen-
dations. Circulation. 2015; 132: 84-145.

9.	 Nolan JP. Optimizing outcome after cardiac arrest. Curr Opin Crit Care. 2011;17: 520-526.
10.	von Vopelius-Feldt J, Powell J, Morris R, Benger J. Prehospital critical care for out-of-hospital cardiac 

arrest: An observational study examining survival and a stakeholder-focused cost analysis. BMC Emerg 
Med. 2016;16:47.

11.	Monsieurs KG, Nolan JP, Bossaert LL, et al. European Resuscitation Council Guidelines for Resuscita-
tion 2015: Section 1. Executive summary. Resuscitation. 2015;95:1-80.

12.	Taylor CB, Stevenson M, Jan S, et al. A systematic review of the costs and benefits of helicopter emer-
gency medical services. Injury. 2010;41:10-20.

13.	Ringburg AN, Thomas SH, Steyerberg EW, et al. Lives saved by helicopter emergency medical ser-
vices: an overview of literature. Air Med J. 2009;28:298-302.

14.	The Act of September 8, 2006 on the State Emergency Medical Services. Journal of Laws of 2006: nr 
191, Item 1410, as amended. [in Polish]

15.	Skogvoll E, Bjelland E, Thorarinsson B. Helicopter emergency medical service in out-of-hospital car-
diac arrest, a 10-year population-based study. Acta Anaesthesiol Scand. 2000;44: 972-979.

16.	Lyon RM, Nelson MJ. Helicopter emergency medical services (HEMS) response to out-of-hospital 
cardiac arrest. Scand J Trauma Resusc Emerg Med. 2013;21:1.

17.	Taylor CB, Liu B, Bruce E, et al. Primary scene responses by Helicopter Emergency Medical Services 
in New South Wales Australia 2008-2009. BMC Health Serv Res. 2012;12:402.

18.	Gerritse BM, Schalkwijk A, Pelzer BJ, et al. Advanced medical life support procedures in vitally com-
promised children by a helicopter emergency medical service. BMC Emerg Med. 2010;10:6.

19.	Sunde GA, Heltne JK, Lockey D, et al. Airway management by physician-staffed Helicopter Emergen-
cy Medical Services - a prospective, multicentre, observational study of 2,327 patients. Scand J Trauma 
Resusc Emerg Med. 2015;23:57.

20.	Freshwater ES, Dickinson P, Crouch R, et al. Extending access to specialist services: the impact of an 
onsite helipad and analysis of the first 100 flights. Emerg Med J. 2014;31:121-125.

21.	Rzońca P, Gałązkowski R, Panczyk M, Gotlib J. Polish Helicopter Emergency Medical Service 
(HEMS) Response to Out-of-Hospital Cardiac Arrest (OHCA): A Retrospective Study. Med Sci Monit. 
2018;24:6053-6058.

22.	Havel C, Schreiber W, Riedmuller E, et al. Quality of closed chest compression in ambulance vehicles, 
flying helicopters and at the scene. Resuscitation. 2007;73:264-270.

23.	Putzer G, Braun P, Zimmermann A, et al. LUCAS compared to manual cardiopulmonary resuscitation 
is more effective during helicopter rescue-a prospective, randomized, cross-over manikin study. Am J 
Emerg Med. 2013;31:384-389.

24.	Forti A, Zilio G, Zanatta P, et al. Full recovery after prolonged cardiac arrest and resuscitation with 
mechanical chest compression device during helicopter transportation and percutaneous coronary inter-
vention. J Emerg Med. 2014;47:632-634.

25.	Cebula GM, Osadnik S, Wysocki M, et al. Comparison of the early effects of out-of- hospital resuscita-
tion in selected urban and rural areas in Poland. A preliminary report from the Polish Cardiac Arrest 
Registry by the Polish Resuscitation Council. Kardiol Pol. 2016;74:356-361.



Utilization of air support in the Polish emergency medical system for patients with out-of-hospital cardiac arrest

255
* Contribution: A – Work concept and design, B – Data collection and analysis, C – Responsibility for statistical analysis, D – Writing the article, E – Critical review, F – Final approval.

ORCID AND CONTRIBUTIONSHIP *

Stanisław Paweł Świeżewski 
– 0000-0001-9665-2182 A, B, C, D, F

Daniel Rabczenko – 0000-0002-9746-2003 C, F

Arkadiusz Wejnarski – 0000-0003-1454-6664 B, F

Piotr Konrad Leszczyński – 0000-0002-3408-3591 D, F

Patryk Rzońca – 0000-0001-7008-1721 C, F

Marta Jarzębowska – 0000-0001-9872-4012 E, F

Grzegorz Michalak –0000-0002-4402-3824 E, F

Adam Fronczak – 0000-0002-2950-286X E, F

Robert Gałązkowski – 0000-0002-7205-2219 A, E, F

Conflict of interest
Authors declare no conflict of interest.

Received
25.06.2020

Accepted
29.10.2020

Funding 
This research was co-financed as part of a competi-
tion for research projects and development projects 
aimed at the development of young scientists and 
Ph.D. students, financed as part of the scientific 
activities of WUM faculties – NZB/PM2/17/17.

Address for correspondence
Stanisław Paweł Świeżewski
Zakład Ratownictwa Medycznego, 
Wydział Nauk o Zdrowiu,
Medyczny Uniwersytet Warszawski
ul. Litewska 14/16, 00 576, Warszawa, Poland
e-mail: stanislaw.swiezewski@gmail.com

26.	Gräsner JT, Wnent J, Herlitz J, et al. Survival after out-of-hospital cardiac arrest in Europe - Results of 
the EuReCa TWO study. Resuscitation. 2020;148:218-226.

27.	Kiguchi T, Okubo M, Nishiyama C, et al. Out-of-hospital Cardiac Arrest across the World: First Report 
from the International Liaison Committee on Resuscitation (ILCOR). Resuscitation. 2020;152:39-49. 



original article

© ALUNA Publishing HouseEmerg Med Serv, 2020; VII, 4: 256-260

256

DOI: 10.36740/EmeMS202004102

Impact of telephone cardiopulmonary  
resuscitation on the return of spontaneous  
circulation in patients with out-of-hospital  
cardiac arrest
Jerzy Jaskuła1, Karolina Niemczyk2

The aim: Research aim is the evaluation of return of spontaneous circulation (ROSC) ratio among the individuals with 
out-of-hospital sudden cardiac arrest (SCA), depending on the so-called Telephone Cardiopulmonary Resuscitation (T-
CPR). T-CPR is based on live instruction given by the dispatcher to incident witness, who is performing CPR efforts until 
the EMS team arrives on scene.
Material and methods: Research was based on the analysis of 782 entries (from EMS documentation) which recorded 
SCA and CPR. Emergency call voice recording has been rehearsed for each case, in order to confirm the capability of rec-
ognizing SCA and providing T-CPR instructions. Data was divided into two groups and the results have been compared. 
The ROSC ratio for both groups (“T-CPR” and “No T-CPR”) were analyzed along with the type of incident location.
Results: The research has shown that 26,4% of all SCA cases researched ended up with the ROSC. In 94% of cases the 
dispatcher had succeeded in encouraging the witness to perform CPR with telephone instruction (T-CPR) until the EMS 
team has arrived. In the “T-CPR” group, 28,7% of cases have ended with ROSC. In the “No T-CPR” group, 19,7% of cases 
have ended with ROSC (28,7% vs. 19,7%).
Conclusions: The T-CPR should be utilized by dispatcher in the form of uniform protocol. In the process of training 
dispatchers there should be special emphasis on the skill of recognizing SCA upon receiving a call. The evaluation of 
SCA recognition, T-CPR undertaken and ROSC ratio may be an effective indicator of quality monitoring within the State 
Emergency Medical System.

INTRODUCTION
Chances of survival for sudden cardiac arrest vic-

tim are directly dependent on undertaking several 
critical interventions. The eventual result of cardio-
pulmonary resuscitation depends on the weakest link 
in the chain of survival [1, p.83]. Immediate initiation 
of cardiopulmonary resuscitation (CPR) may increase 
sudden cardiac arrest survival rate by up to four times. 
The role of medical dispatcher is to recognize cardi-
ac arrest while gathering information via the phone, 
giving instruction to the witness – the so-called Tel-
ephone Cardiopulmonary Resuscitation (T-CPR), fol-
lowed by dispatching emergency medical team and, 
if possible, giving the information about the nearest 
publically accessible Automated External Defibrilla-
tor (AED) [1, p.84]. The introduction of formalized 
call-handling protocols, containing properly prepared 
questions, makes it easier to recognize cardiac arrest. 
The use of such protocols may result in the increase 
of cardiac arrest recognition effectiveness. This may 

increase the number of cases in which the medical 
dispatcher initiates live instruction for the witnesses 
on how to perform resuscitation until the emergency 
medical team arrives [1, p.85]. The first formal proto-
col of telephone-assisted resuscitation has been intro-
duced in 1979 in the USA, as a part of Medical Priority 
Dispatch System. In the US, emergency call centers 
employ adequately trained emergency number opera-
tors. In Poland receiving medical distress calls is the 
duty of medical dispatchers, who are required to be 
emergency nurses or paramedics with over 5 years of 
professional experience [2].

THE AIM
Research aim is comparison of the ROSC ratio 

between a group of patients who have been resus-
citated with the assistance of Telephone Cardiopul-
monary Resuscitation (T-CPR) before ambulance ar-
rival, and the other group where telephone assistance 
did not take place.
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MATERIAL AND METHODS
The subject matter analysis considered cases of out-

of-hospital SCA which occurred between April 1st, 
2017 and October 18th, 2017 in the area covered by 
Kraków Medical Dispatch Center. This center receives 
distress calls from 13 regions, including the city of 
Kraków, which cover 7161 square kilometers inhabit-
ed by 2,1 million people [3]. The research material has 
been obtained from the Kraków ambulance dispatch 
system software, used by medical dispatchers to handle 
distress calls and dispatch emergency medical teams.

The analysis covered emergency medical teams’ 
documentation containing recognizing SCA and ini-
tiating CPR by the EMS team, in the abovementioned 
time period. In this manner 782 records (both created 
by the dispatcher and by the EMS team) have been 
selected and qualified for further detailed analysis in 
terms of content. For each case, the call voice record-
ing has been also rehearsed in order to determine if 
medical dispatcher was capable of recognizing SCA 
symptoms followed by instructing the witness on 
how to perform resuscitation (T-CPR).

271 cases were excluded from research for one of 
the following reasons: calling person not being in the 
same location as the victim, sudden call termination, 
SCA occurring between the call and EMS team ar-
rival, not initiating CPR by the EMS team, SCA with 
EMS team on scene, mistake in filling in documen-
tation concerning SCA, or revealing doubled docu-
mentation (when two ambulances have responded 
the same emergency).

This research defines the return of spontaneous 
circulation (ROSC) indicator as the percentage of 
patients, who suffered sudden cardiac arrest but as 
a result of initiation or continuation of cardiopulmo-
nary resuscitation by the emergency medical team 
have regained vital signs and were transported to 
hospital emergency department. The ROSC indicator 
value difference observed between “T-CPR” and “No 
T-CPR” groups was researched with the use of struc-
ture indicator test, with the established significance 
level α=0,05. STATISTICA 13 software (StatSoft 

Inc., Kraków, Poland) was used for statistical ana-
lyse. Additionally, the odds ratio (OR) for the group 
and the confidence interval were calculated.

RESULTS
In the researched time period most sudden cardiac 

arrest cases occurred at home (78,8%) and in pub-
lic places (17,1%). Remaining SCA cases took place 
within traffic, agriculture or at workplace. Detailed 
division of cases in relation to incident location is 
shown in Table 1.

Out of 249 analyzed cases of sudden cardiac arrest 
recorded between August and October 2017, 66 cases 
ended with ROSC and the patients were transported 
to hospital – this constitutes 26,4% of all sudden car-
diac arrest cases in the researched group. Medical 
dispatcher managed to encourage witness to perform 
T-CPR before the arrival of emergency medical team 
in 188 of 199 recognized SCA cases, which is 94% of 
all cases analyzed (Fig. 1).

Among the „T-CPR” group ROSC occurred in 
28,7% of patients, and in the „No T-CPR” group 
ROSC occurred in 19,7% of patients (Figure 2). In 
the T-CPR group, patients with SCA in shockable 
rhythms (VF/pVT) accounted for 27% (51/188). In 
the “No T-CPR” group, patients with SCA in shock-
able rhythms (VF/pVT) accounted for 8% (5/61).

The p-value calculated using the structure indica-
tor test was 0,083. At the adopted significance level α 
= 0,05, no statistically significant result was obtained. 
A score of 0,083> α means that there is no relation-
ship between the occurrence of ROSC and the T-CPR. 
The calculated odds ratio for the group was 1,7, which 
means that the chance of ROSC occurring in the T-
CPR group is 1,7 times greater than in the No T-CPR 
group. The obtained value of the odds ratio for the 
population in the form of a 95% (CI) confidence inter-
val (0,81-3,33) did not obtain statistical significance.

DISCUSSION
The pilot research has shown that after the emer-

gency medical team has reached the scene, patients 

Table 1. Sudden cardiac arrest cases number in relation to incident location. Data for August-October 2017.

Incident scene T-CPR group No T-CPR group Number of sudden cardiac 
arrest (SCA) cases

Percentage of total SCA in 
relation to incident scene

Home 360 50 410 78,8%

Public place 75 14 89 17,2%

Workplace 6 1 7 1,3%

Traffic 8 3 11 2,1%

Agriculture 3 0 3 0,6%

Total 452 68 520 100%
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from “T-CPR” group presented ROSC rate higher by 
9 percentage points than in case of group where the 
witness had failed to initiate resuscitation (28,7% vs. 
19,7%). 

The p-value = 0,083 exceeds the assumed α only 
slightly, which may indicate that utilizing larger re-
search sample would lead to obtaining statistically 
important result. It has to be noticed, that there is sig-
nificant difference in the number of patients in groups 

considered (with one being over three times larger 
than the other). This may also lessen discriminatory 
strength of the test and diminish its significance. The 
results obtained suggest that further subject matter 
research is required. Confirming statistical impor-
tance of differences shown would allow for estimat-
ing an increase by 3400 cases of return of spontane-
ous circulation nationwide thanks to use of T-CPR, 
compared to the situation without such procedure.

Return of Spontaneous Circulation (ROSC) indicator [p=0,083]

Fig. 1. Dispersion of sudden cardiac arrest cases in relation to undertaking resuscitation by the witness and achieving the return  
of spontaneous circulation.

Fig. 2. Chart showing percentage of ROSC-ended (Return of Spontaneous Circulation-ended) interventions among groups  
of patients where Telephone Cardiopulmonary Resuscitation was, and was not initiated.
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In many countries the ROSC ratio is one of clini-
cal Ambulance Quality Indicators [4]. On its basis it 
is possible to monitor the emergency medical system 
quality in various time periods and regions. Currently 
measuring the ROSC ratio (depending on recogniz-
ing SCA by the dispatcher and initiating T-CPR) is 
neither routinely measured within the nationwide 
state ambulance dispatch system software (System 
Wspomagania Dowodzenia Państwowego Ratown-
ictwa Medycznego – SWD PRM). Such data is also 
not linked to the information concerning survival rate 
upon dismissal from hospital. Elements concerning 
“telephone resuscitation” are a part of medical dis-
patcher training, however with no imposed format [5, 
6]. Protocols in current use have a local character; 
there is lack of uniform T-CPR dispatcher procedure 
for nationwide use.

American Heart Association guidelines (concern-
ing T-CPR program) indicate the need of annual med-
ical dispatcher training in the field, analyzing and su-
pervising each call considering cardiac arrest as well 
as constant monitoring of quality indicators regard-
ing the effectiveness of recognizing cardiac arrest 
via the phone. The latter is possible due to analyzing 
data gathered by the emergency medical team on the 
incident scene. This standard further underlines that 
making a distress call, answering it in the medical 
dispatch center, confirming the incident address and 
recognizing cardiac arrest should not exceed 60 sec-
onds. Initiating chest compressions should take place 
no later than 120 seconds since dialling the emer-
gency number [7]. Detailed recommendations con-
tain particular questions and phrases which should be 
used by the medical dispatcher in order to enhance 
recognizing cardiac arrest via the phone, and in order 
to introduce (in cooperation with witness) the most 
effective form of helping the victim until the EMS 
team arrives [8].

Development of State Emergency Rescue Sys-
tem in Poland creates technological and organiza-
tional possibilities for introducing validated pro-
tocols concerning medical action and monitoring 
clinical and systemic quality indicators. Survival 
rate in sudden cardiac arrest depends on the effec-
tiveness of particular links in the chain of survival. 
Medical dispatcher is the first of these links, there-
fore there should be special emphasis on educating 
these professionals and on the evaluation of proce-
dures introduced.

CONCLUSIONS
Telephone cardiopulmonary resuscitation (T-

CPR) as a tool for medical dispatcher is effective 
in saving lives (28,7% vs. 19,7% ROSC cases) 
and should be implemented and improved as a 
protocol in all dispatch centers nationwide. Dur-
ing medical dispatcher training, special emphasis 
should be put on teaching the skill of recognizing 
sudden cardiac arrest while answering the call. T-
CPR protocol should contain detailed instruction, 
which is to be fulfilled in the exact same way each 
time. Evaluation of SCA cases recognized via the 
phone, T-CPRs undertaken and ROSCs achieved 
may constitute an effective indicator of quality 
monitoring both in medical dispatch centers, and 
in the emergency medical system as a whole. Un-
dertaking such action may significantly increase 
the functioning effectiveness of medical dispatch 
centers, emergency medical teams and other units 
contributing to Polish medical rescue system. The 
subject of telephone-assisted resuscitation requires 
further research on a larger sample of calls. This 
would lead to creation of the most effective proce-
dures possible, concerning action while calling for 
help before the emergency medical team arrives on 
the incident scene.
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Impact of early tracheotomy for successful 
prognosis of patients
Mateusz Lech1, Paulina Bakier1, Sylwia Jabłońska1, Rafał Milewski2, 
Emilia Duchnowska3, Klaudiusz Nadolny4,5, Jerzy Robert Ładny1

Introduction: Complications associated with intra-hospital infections are an important clinical issue determining the 
further condition of hospitalized patients. One of the most invasive and of high risk of complications in ICU conditions is 
the otolaryngological procedure of opening the anterior wall of the trachea, aimed at introducing the tube into the lu-
men of the respiratory tract, enabling subsequent ventilation. Epidemiological data indicate that in Poland the percent-
age of patients admitted to the ICU annually, due to respiratory failure, who require the implementation of mechanical 
ventilation reaches 74%, where 41% is qualified for prolonged ventilation and requires a tracheostomy.
The aim: The epidemiological analysis of patients under the care of the Department of Anaesthesiology and Intensive 
Care of University Hospital in Bialystok. Particular attention was paid to patients who underwent tracheostomy.
Material and methods: The study material was collected based on the analysis of the patient’s individual treatment 
process cards, the results of microbiological tests functioning in the Department of Anaesthesiology and Intensive Ther-
apy of the University Hospital in Bialystok. 115 patients were qualified for the study, including 48 women and 67 men.
Results: Retrospective studies were based on medical records of 115 patients treated in the Intensive Care Unit of the 
Department of Anaesthesiology and Intensive Care, University Hospital in Bialystok in 2017-2018. The analysis involved 
patients after tracheostomy tube implementation, 48 were women and 67 men. Among the analyzed cases, 53 deaths 
(46.1%) occurred, and 62 subjects were discharged from the ICU (53.9%).
Conclusions: Early tracheostomy significantly improved patients’ prognosis and reduced the risk of death. Cardio-res-
piratory failure with respiratory arrest may often be associated with the need for prolonged mechanical ventilation ap-
plied in patients with the aforementioned disease. Therefore, prevention in the form of early tracheostomy is important.

INTRODUCTION
Complications associated with intra-hospital infec-

tions are an important clinical issue determining the 
further condition of hospitalized patients. Early esti-
mation of risk factors related to patient colonization 
with foreign bacterial flora is an important factor deter-
mining further treatment and final prognosis. Number 
of studies conducted in clinical conditions indicate the 
important role of medical and support staff participat-
ing in the process of treatment and care of patients. The 
therapeutic team may contribute to the development of 
infection due to the possibility of transfer from another 
patient or misjudgment of risk factors. Epidemiologi-
cal studies have shown that approximately 25% of all 
hospital infections have been reported in Intensive 
Care Units [1]. Many factors affect the incidence and 

specifics of infections, for example, the nature of work 
in the ICU or patient predispositions.

The most common risk factors include:
•	 large number of invasive medical procedures – 

central, venous and arterial catheterization,
•	 enteral and parenteral nutrition representing 

a high risk of developing pathological flora due 
to the multitude of procedures related to the in-
clusion of this type of nutrition,

•	 drainage of body cavities,
•	 catheters to help control diuresis,
•	 nephrostomy,
•	 bronchofiberoscopy,
•	 mechanical ventilation requiring intubation or 

tracheostomy and regular assessment of bronchi-
al tree for secretion of secretions and its hygiene.
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3600 BC in Ancient Egypt, tracheostomy was 
thought to be the primary method to open the airways 
in people with sudden cardiac arrest. Only 100 years 
BC Asklepiades from Persia has researched and de-
veloped the aforementioned method of opening the 
airways. Then, for the next centuries, tracheotomy 
was considered a “scandalum chirurgicum”, the 
procedure was abandoned, and it was not even men-
tioned [2]. Tracheotomy involves cutting the tracheal 
wall and inserting a tracheostomy tube into it.

The patient with hypoxia may be divided into:
1.	 sudden – the patient suffers from shortness of 

breath in such a way that he cannot breathe,
2.	 urgent – the patient is breathing relatively well.

In emergency tracheotomy, it will be a progres-
sive state of laryngeal dyspnoea, which occurred sud-
denly, e.g. due to anaphylactic shock; or if the foreign 
body is stuck in the larynx and removal is impossible 
with a laryngoscope. In addition, spinal cord paraly-
sis during the development of Heine-Medina disease, 
poisoning with sedation drugs which may cause res-
piratory arrest, and it is impossible to perform intu-
bation are also an indication for tracheotomy. The 
patient is prepared for non-urgent tracheotomy by 
anesthesiologist. It is performed before major surgi-
cal procedures, where there is a risk of prolonged me-
chanical ventilation, or for face and neck operations, 
as well as long neurosurgical procedures. In addi-
tion, non-urgent tracheostomy includes procedures 
performed within the Intensive Care Unit. When the 
patient’s condition requires prolonged mechanical 
ventilation, a decision is made to perform the proce-
dure. In intensive care patients, most tracheotomies is 
performed rather as planned procedures. Before the 
procedure, the patient should be premedicated and 
ventilation with 100% oxygen should be introduced. 
It involves the administration of anesthetic drugs to 
ameliorate pain and also to cause muscle relaxation. 
Patients under intensive care are subjected to numer-
ous procedures aimed at saving or supporting life. 
Tracheotomy is currently one of the most frequently 
performed procedures in patients in critical condi-
tion. It is an operative method of opening the airway, 
which involves cutting the tracheal wall, then insert-
ing a tube into its lumen, which is necessary to ensure 
the patency of the airway and to allow prolonged me-
chanical ventilation [3].

The aim of the procedure is to replace the intuba-
tion tube, thereby preventing complications of pro-
longed intubation. According to the development of 
various methods of airway patency, such as endotra-
cheal intubation, introduction of larynx masks that 

allow respiratory therapy, as well as the development 
of bronchofiberoscopic techniques, tracheotomy in 
the ICU conditions may be performed as a planned 
procedure. Sudden tracheotomy is performed only 
when patient develops unexpected obstruction of the 
upper respiratory tract, when endotracheal intubation 
is impossible, and as a result patient’s gas exchange 
is blocked and hypoxia may occur [3].

Contraindications for performing a tracheotomy 
in clinical conditions:
•	 unusual anatomical structure of neck and respira-

tory tract;
•	 obesity;
•	 lack of the possibility to determine puncture 

points;
•	 unstable back injury;
•	 suspected tracheomalacia;

In aforementioned cases surgical tracheotomy 
should be considered. Replacing the endotracheal 
tube with a tracheostomy tube has a number of ben-
efits. Patients toleration level to tracheostomy is 
higher due to reduction of effort during breathing – 
anatomical useless space is limited and the resistance 
of the endotracheal tube is reduced. In addition, it is 
possible to reduce the sedation of the patient remain-
ing in Intensive Care Unit. Therefore, ventilator res-
ignation  becomes easier [4].

Tracheostomy as an artificial respiratory tract ena-
bles more accurate care of the patient. Compared to 
the endotracheal tube, it is more stable and may be at-
tached easier. In addition, nursing staff has the oppor-
tunity to perform an accurate oral hygiene, thereby 
reducing the source of infection, which is associated 
with increased possibility of discharge from Inten-
sive Care Unit. The literature also indicates the ben-
efit from introducing oral feeding of ICU patients and 
creating conditions for activating the speech organ, 
which has positive effect on patients general comfort. 
Early tracheostomy is also widely discussed in the 
literature. Numerous studies analyze its benefits and 
risks that affect patient’s condition. Positive factors 
are indicated, such as: improvement of the final result 
of treatment of ICU patients, reduction of mortality 
and reduction of mechanical ventilation duration. In 
addition, the literature mentions that previous trache-
ostomy prevents the development of VAP.

There is a distinction between intraoperative and 
postoperative complications. At the time of surgery, 
bleeding may occur, the tracheal position may be in-
correctly identified, the trachea perforation or cardiac 
arrest may occur [5]. As a postoperative complication, 
the literature documents early bleeding, which is asso-
ciated with inaccurate supply of blood vessels during 
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Fig. 1. Duration of mechanical ventilation and successful prognosis of patients. 
Source: own material.

Fig. 2. Time of hospitalization of patients and the time of implementation of passive oxygen therapy. 
Source: own material.
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the procedure. The infection of the wound around the 
tracheostomy tube is possible or the formation of sub-
cutaneous or pleural pneumothorax. Improper location 
of the tube between the tracheal wall and the mucosa 
forms the so-called “false channel”. The formation of 
the tracheo-esophageal fistula and bleeding occurring 
at the 6th day after surgery are among the late com-
plications. This also includes pressure ulcers from the 
tracheostomy tube. Prolonged pressure of the tube bal-
loon on the mucous membrane of the trachea leads to 
narrowing of the trachea, which arises as a result of 
ischemia, which causes ulceration of the tracheal wall, 
where later granulation and fibrosis are formed [6].

Epidemiology
Epidemiological data indicate that in Poland the 

percentage of patients admitted to the ICU due to res-
piratory failure who require mechanical ventilation 
is 74% every year, where 41% is qualified for pro-
longed ventilationand requires tracheostomy [7].

the Aim
The aim of the study is epidemiological analysis 

of patients hospitalized at the Department Anaesthe-
siology and Intensive Care, University Hospitalin 
Bialystok. Particular attention was paid to patients 
after tracheotomy.

Material and methods
The study material was collected based on analy-

sis of the ICU patient’s individual treatment process, 
the results of microbiological tests at the Department 
of Anaesthesiologyand Intensive Care, University 
Hospital in Bialystok. 115 patients were qualified for 
the study, including 48 women and 67 men.

Statistical analysis was performed using the STATIS-
TICA 7.0 software from StatSoft Poland. Nominal data 
were described by creating distribution series, in which 
variants of features were specified, giving their number 
and frequency in the entire studied population. The ob-
tained results were presented in the form of figures

Fig. 3. Time to implement passive oxygen therapy and the number of deaths (n = 115). 
Source: own material.

Fig. 4. Time of hospitalization of patients and time of tracheostomy.
Source: own material.
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The implementation of passive oxygen therapy was 
used in approximately 44% of patients within the first 
9 days after tracheotomy, the remaining patients re-
signed from the respirator later after surgery. Delayed 
introduction of passive oxygen therapy was associated 
with worse prognosis and often fatal result (Fig. 2, 3).

Studies have shown that delayed implementation 
of passive oxygen therapy was associated with ex-
tended stay in the ICU (Fig. 4).

The study proved that in half of the patients, a 
tracheostomy was performed between 10 and 15 
days of hospitalization; in comparison to other cas-
es, the treatment time after which the procedure was 
performed was: 1-9 days – 25.2% and over 15 days 
– 26.1%. In addition, it was proved that early sur-
gery significantly reduced the patient’s stay in the 
ICU and earlier resignation from the respirator, thus 
improved the prognosis and decreased the risk of 
death (Fig. 5).

Discussion
The analysis of the results obtained in the study 

showed a significant impact of early tracheotomy on 
the successful prognosis of patients. It was proved, 
that in 80% of patients after early tracheotomy, 
between 1 and 15 days, the process of introduc-
ing passive oxygen therapy was significantly ac-
celerated and the risk of death was reduced. In the 
study by Rodriguez, tracheostomy was performed 
within 7 days of admission to the ICU, in patients 
who were at risk of prolonged mechanical ventila-
tion [8]. Rodriguez obtained similar results to those 
presented in own material. In case of patients whose 
duration of respiratory therapy through the endotra-

Results
Retrospective studies were based on medical re-

cords of 115 patients treated in the Intensive Care 
Unit of the Department of Anaesthesiology and In-
tensive Care of the University Hospital in Bialystok 
in 2017-2018. The analysis involved patients under-
going tracheotomy, among the examined persons 48 
were women and 67 men. Among the analyzed cases, 
53 deaths (46.1%) occurred, and 62 subjects were 
discharged from the ICU (53.9%).

The most common reason for admitting a patient 
to the unit was breathing cessation,which constituted 
85.2% and cardiopulmonary failure – approximately 
75%. Other cases include out-of-hospital sudden car-
diac arrest with effective cardiopulmonary resuscita-
tion, sepsis, multi-organ trauma, pneumonia of un-
known origin and other.

According to the study, patients staying in the In-
tensive Care Unit for more than 40 days constituted 
approximately 42% of the study group, for the other 
results, as follows: 12% of subjects were hospitalized 
for less than 20 days, between 20-40 days – 38%; 
hospitalization for more than 70 days – 19%, and ap-
proximately 15% of patients were treated in the ICU 
for over 100 days.

Basing on conducted analysis, it was found that 
68.7% of patients were mechanically ventilated for 
more than 20 days, 26.1% of patients underwent res-
piratory therapy between 16-20 days, a small group of 
patients was mechanically ventilated for less than 15 
days.

It was proved that in the case where respiratory 
therapy was prolonged, the prognosis was much less 
favorable and more often death occurred (Fig. 1).

Fig. 5. Duration of mechanical ventilation and time of tracheostomy (n = 115).
Source: own material.
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cheal tube was extended to 32 days and more, it was 
much more difficult to resign from mechanical ven-
tilation than in those who developed a tracheostomy 
within 12 days of admission. It has been shown 
that prolonged active oxygen therapy significantly 
extends the patient’s stay in the ICU. Patients with 
prolonged intubation were hospitalized in the unit 
for on average 37 days, where after an early trache-
otomy they remained in the unit for 16 days and less 
[9]. Rumbak’s research has shown that early trache-
otomy reduces mortality and reduces mechanical 
ventilation by approximately 30% [10].

Conclusions
It was demonstrated that the main reason for ad-

mission of patients to the Intensive Care Unit was 
cardiopulmonary failure resulting in respiratory ar-
rest. Early tracheotomy reduced the hospitalization 
in ICU and accelerated resignation form mechanical 
ventilation. No influence of gender and age of the pa-
tient on the success of resignation from the respirator 
was demonstrated. The essence of early tracheotomy 
should be considered in order to improve the quality 
of care and treatment of patient with respiratory fail-
ure requiring active oxygen therapy.
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GENDER AND AGE AS VARIABLES IMPACTING STRESS LEVEL 
AND STRATEGIES OF DEALING WITH IT BY PARAMEDICS
Sebastian Kowalski1, Adrian Moskal2, Magdalena Prylińska1, Mariusz Goniewicz1

Introduction: Stress is present in every part of human life. It can be encountered especially among people, who due 
to the nature of their jobs, have to make quick and adequate decisions. The profession that can be included in this 
group is paramedic.
The aim: To analyse the level of stress and strategies of dealing with it among paramedics taking into account gender 
and age of the sample group.
Material and methods: The sample size consisted of 120 paramedics working for Emergency Medical Service. The 
survey was carried out from May to October 2017. The participation was voluntary and anonymous. As an estimate of 
tested parameters PSS-10 test was used to assess level of stress and mini-COPE test to assess strategies of dealing with 
stress. The analysis was carried out using STATISTICA 12 software. 
Results: 49 women took part in the survey, who consisted of 40.83% of the whole sample size. Statistical analysis 
showed significant correlation between the level of stress and gender. Women were more impacted by stress in their 
job. The most popular strategy of dealing with stress for both genders were undertaking actions and planning. Statisti-
cally significant difference was shown for 5 strategies: seeking emotional and instrumental support, denial, stopping 
actions as well as blaming yourself and all of them were more frequently chosen by women. Age was not a significant 
factor in terms of level of stress encountered, however played important role in strategies undertaken to deal with 
stress which was blaming yourself. 
Conclusions: Stress in paramedics’ job is a key issue. Choosing appropriate strategy of dealing with stress by paramed-
ics can help them to keep optimal level of stress at work and it should be used in motivating and effective way.

INTRODUCTION
Stress is unavoidable in human’s life. Defining 

stress is not possible using only one, concise and uni-
versal definition. It results from different perception 
of stress by various researches depending on the area 
of science which is used to define it [1-3]. As a result 
many definitions and understandings of stress have 
evolved. According to Lazarus and Folkman, stress 
is defined as “determined relationship between a per-
son and environment, which is  seen by the person 
as nerve-wracking or exceeding their abilities and 
enderging their well-being” [4]. Nowadays stress is 
present in every sphere of our lives. We can encoun-
ter it at home, school, doing shopping and at work. 
People who as a part of their job are required to make 
fast and adequate decisions regarding other people 
are particularly exposed to stressful situations [5-
7]. Paramedics job is included among these profes-
sions. People who work in this area are responsible 
for applying first aid to people whose life is in danger 
[8]. There are many causes of stress for paramedics. 
The most common are plenty of duties, aggression 

and patient’s claims, possibility of health damage or 
losing life, enormous responsibility for undertaken 
actions [9-11]. It does impact psychophysical condi-
tion of paramedics and their personal life. Accord-
ing to Binczycka-Anholcer and Lepiesza’s research 
[12] 46% of paramedics suffer from traumatic con-
sequences of events that happened at work, which 
impact their life outside work. Cumulative, chronic 
stress can influence paramedics’ actions and as a re-
sult quality of services delivered by paramedics can 
be also deteriorated.

THE AIM
The purpose of this research was to analyse stress 

level and strategies of managing it among paramed-
ics using gender and age as explanatory variables. 

MATERIAL AND METHODS
120 paramedics took part in the research surveyed 

who are employed at National Emergency Services. 
Survey took place from May to October 2017. To 
evaluate stress level PSS-10 test was used and to 
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evaluate strategies of managing stress Mini-COPE 
test was applied. Statistical analysis was done in 
STATISTICA 12 software. 

RESULTS
There were 120 paramedics in the analysed group. 

49 of them were women who constituted to 40.83% of 
the whole sample size. People in the sample were be-
tween 22 and 56 years old, average age was 31.31 years 
and standard deviation was 7.78. Points results obtained 
in PSS-10 test were recalculated into Sten fscores.

Based on them, results between 1-4 Stens were 
classified as ‘low’, 5-6 Stens as ‘average’ and 7-10 
Stens as ‘high’. Stress level classified as high was 
represented by 53.06% (n=26) women and 33.8% 
(n=24) in the sample size. Stress level classified as 
‘low’ was represented by 8.16% (n=4) women and 
27% (26.76%, n=19) men. Differences were statisti-
cally significant (p=0.020) (Table1).

Similar general results of PSS-10 were obtained, 
where women experienced higher level of stress than 
men and the difference was statistically significant 
(Table 2). 

Analysed group was divided into 3 age groups: 
up to 25 years old, 25-34 years old and 35 and more 
years old. Age variable turned out not to be statisti-
cally significant (p=0.222) (Table 3).

There is also no statistically significant relation-
ship between stress level and age when using PSS-10 
(p=0.740) (Table 4). 

It was possible to determine strategies of man-
aging stress by using mini-COPE test, which dif-
ferentiates between 14 strategies when dealing with 
stressful situations. Women as well as men have most 
frequently chosen to actively manage stress, planning 
was on the second place. The most rare strategies 
among women were taking psychoactive substances 
and among men were stopping undertaken actions as 
well as taking psychoactive substances. The analysis 
showed statistical significance for five strategies of 
managing stress between genders. They were: look-
ing for emotional support (p=0.004), looking for 
instrumental support (p=0.024), denial (p=0.000), 
quitting actions (p=0.020) and blaming yourself 
(p=0.021). All aforementioned strategies were more 
frequently chosen by women (Table 5).

Table 1. Stress level and paramedics gender in the analysed group.

Score level
Gender

Women Men

Low 4 19

8.16% 26.76 %

Average 19 28

38.78% 39.44 %

High 26 24

53.06% 33.80 %

Totality 49 71

Chi2 = 7.815, df = 2, p = 0.020

Table 2. General results of PSS-10 test and paramedics gender in the analysed group.

Analyzed variable
Women Men

t p
M SD M SD

PSS-10 6.76 1.56 5.73 1.58 3.507 0.001

Table 3. Stress level and age of analysed group.

Score level
Age

up to 25 years 26–34 years old 35 years and more

low
10 7 6

25.64% 16.67% 15.38%

average
10 17 20

25.64% 40.48% 51.28%

high
19 18 13

48.72% 42.86% 33.33%

Totality 39 42 39

Chi2 = 5.712 , df = 4, p = 0.222
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Among the youngest paramedics up to 25 years 
old, the most frequently used strategies of manag-
ing stress were active dealing with the situation, 
planning and looking for emotional support. Similar 
results were obtained in 2 other age groups, which 
also most frequently actively dealt with situation, 
planned and looked for emotional support. The old-

est age group has also used positive reevaluating 
strategy. The most rare strategies used by paramed-
ics regardless of age were taking psychoactive strat-
egies and quitting actions.

The analysis between groups has showed sta-
tistically significant difference regarding 14th strat-
egy of managing stress which was blaming yourself 

Table 4. General result of PSS-10 and age of analysed group.

Analyzed 
variable

I. Up to 25 years II. 26–34 years old III. 35 years and more Statistical analysis

M SD M SD M SD F p

PSS-10 6.15 1.95 6.29 1.53 6.00 1.43 0.302 0.740

Table 5. Strategies of managing stress (mini-COPE) used by paramedics and their gender.

Coping strategies
Women Men

t p
M SD M SD

M-COPE.1. Active coping 2.24 0.58 2.31 0.58 -0.607 0.545

M-COPE.2. Planning 2.18 0.70 2.21 0.52 -0.249 0.804

M-COPE.3. Positive reframing 1.62 0.68 1.70 0.58 -0.709 0.480

M-COPE.4. Acceptance 1.63 0.65 1.68 0.69 -0.403 0.687

M-COPE.5. Sense of humor 0.86 0.82 1.03 0.68 -1.251 0.213

M-COPE.6. Turning to religion 1.09 0.82 1.07 1.01 0.123 0.902

M-COPE.7. Seeking emotional support 2.07 0.64 1.67 0.80 2.943 0.004

M-COPE.8. Seeking instumental support 1.98 0.69 1.66 0.79 2.280 0.024

M-COPE.9. Self-distraction 1.86 0.68 1.63 0.65 1.812 0.073

M-COPE.10. Denial 1.02 0.82 0.53 0.64 3.689 0.000

M-COPE.11. Venting 1.42 0.64 1.19 0.61 1.971 0.051

M-COPE.12. Substance use 0.41 0.66 0.51 0.69 -0.783 0.435

M-COPE.13. Quitting actions 0.78 0.76 0.49 0.55 2.354 0.020

M-COPE.14. Self-blame 1.23 0.81 0.92 0.68 2.342 0.021

Table 6. Strategies of managing stress (mini-COPE) used by paramedics and their age.

Coping strategies
I. Up to 25 lat II. 26–34years old III. 35 years and 

more Statistical analysis

M SD M SD M SD F p inter-group 
differences

M-COPE.1. Active coping 2.22 0.56 2.23 0.65 2.41 0.50 1.419 0.246 –

M-COPE.2. Planning 2.17 0.61 2.12 0.63 2.32 0.53 1.253 0.289 –

M-COPE.3. Positive reframing 1.63 0.67 1.61 0.62 1.78 0.57 0.940 0.393 –

M-COPE.4. Acceptance 1.72 0.63 1.75 0.66 1.51 0.71 1.472 0.234 –

M-COPE.5. Sense of humor 0.96 0.67 0.99 0.69 0.92 0.86 0.078 0.925 –

M-COPE.6. Turning to religion 1.14 0.99 1.05 0.91 1.05 0.92 0.125 0.882 –

M-COPE.7. Seeking emotional support 1.85 0.69 1.87 0.73 1.78 0.86 0.139 0.871 –

M-COPE.8. Seeking instumental support 1.78 0.78 1.83 0.77 1.76 0.76 0.106 0.900 –

M-COPE.9. Self-distraction 1.72 0.76 1.82 0.65 1.63 0.59 0.842 0.434 –

M-COPE.10 Denial 0.73 0.76 0.82 0.77 0.63 0.74 0.657 0.520 –

M-COPE.11. Venting 1.32 0.60 1.37 0.68 1.15 0.60 1.283 0.281 –

M-COPE.12. Substance use 0.50 0.77 0.49 0.69 0.41 0.58 0.200 0.819 –

M-COPE.13. Quitting actions 0.64 0.71 0.62 0.61 0.56 0.67 0.140 0.870 –

M-COPE.14. Self-blame 1.26 0.81 1.06 0.74 0.82 0.63 3.464 0.035 I-III
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(p=0.035). This difference appeared between the 
youngest group (up to 25 years old) and the oldest 
group (35 years old and more). Blaming yourself 
was more common in the youngest group (M=1.26 
SD=0.81) compared to oldest group (M=0.82 
SD=0.63). The rest of the groups and strategies did 
not show any statistical significance (Table 6). 

DISCUSSION
Stress is constantly present in paramedics’ life. In 

the carried out research only 8.33% of people report 
low level of stress at work. The rest of the respond-
ents surveyed report average level of stress (49.17%) 
or high (42.5%). Bienczycka-Anholcer and Lepiesza 
[12] showed in their research that almost 60% of 
asked paramedics encounter stress at work. Accord-
ing to the respondents surveyed, 24% of them experi-
ence stress during every shift, and every third person 
experiences it once a week. Nowicki et al [13] in the 
research presents results of 98 paramedics. Accord-
ing to the study, 92% of them experiences stress at 
work and only 8% of them do not.

Kulczycka et al. [10] analysed mental strain among 
100 paramedics aged between 23 and 52 employed at 
different medical centers. Among paramedics work-
ing for emergency medical services, 60% of them 
believe that mental effort is inseparable part of their 
work. Similar opinion was shared among paramedics 
employed at clinic and emergency department / room 
– 57% and 53% respectively. Rasmus et al [14] shows 
that stress is present in paramedics’ job. According to 
140 paramedics surveyed, 82.14% of them experience 
high stress level due to their profession. 

Analyzing own studies, statistical significance is 
shown between gender and level of stress. Results 
of PSS-10 test show that women are more prone to 
stress at work (M=6.76) than men (M=5.73). De-
pendence between declared level of stress among 
genders was also proved by Nowicki et al [13]. Ac-
cording to the study, women more frequently re-
spond that stress is present at work whereas men 
claim that stress level is low (p<0.05). Kaflik-Pierog 
and Oginska-Bulik [15] researched 152 members 
of medical staff – paramedics, doctors as well as 
nurses. The results did not show statistical signifi-
cance between level of stress and gender. This study 

has also researched strategies of managing stress 
at work. The most frequently used strategies were 
planning, positive revaluation and development as 
well as active dealing with the situation. Women 
were most frequently looking for emotional sup-
port and prayed whereas men most commonly used 
alcohol and drugs. Another study of Oginska-Bulik 
[16] with 80 paramedics who experienced traumatic 
events at work showed that active dealing with the 
situation and planning is the most frequently used 
strategy of managing stress. 

Variable age turned out not to be statistically sig-
nificant in explaining level of stress at work. 

Strategy of blaming yourself showed statistically 
significant difference between the youngest group 
(M=1.26) and the oldest group (M=0.82) of para-
medics This dependence shows that this strategy is 
the less used the older the paramedics. Nowick et al 
[13] showed no statistical significance between age, 
stress level and strategy choice of managing it.

Amount of stress, its intensity and organisa-
tion of work of paramedics impact their well-being 
[17]. Papiernik et al [18] prove that when traumatic 
events happen, mental support for people applying 
first aid is also crucial  as they often cumulate stress 
from many events and this can lead to post-traumatic 
stress. Paramedic who was trained on giving mental 
support can help injured people who also experience 
post-traumatic stress due to their health condition, in-
juries or stay at emergency department [18−20]

CONCLUSIONS
1.	 Stress level experienced by paramedics on duty 

is high. Paramedic’s gender variable shows sta-
tistical significance in explaining level of stress 
encountered at work. Women are prone to higher 
stress at work. 

2.	 Results show necessity of ongoing research on 
stress experienced by paramedics and looking for 
support as well as optimal strategies of managing it.

3.	 Actions need to be taken to maintain optimal 
stress level in paramedics job.

4.	 Using appropriate strategies of managing stress 
by paramedics can be effective and motivating 
for them as well as improve the quality of service 
they provide. 
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Health consequences of alcohol abuse  
on the example of patients of the Emergency  
Department at the University Hospital in Bialystok

The aim: To assess patients admitted to the Emergency Department requiring hospitalization in whom the presence of 
alcohol has been stated in laboratory tests.
Material and methods: The study was conducted on the basis of medical documentation analysis of 134 patients treated 
in Emergency Department in whom blood alcohol has been stated. The study included: sociodemographic data, blood alco-
hol concentration, the reason for hospitalization, the average duration of hospitalization and the patient’s future.
Results: Retrospective study was based on medical records of134patients treated in the Emergency Department of the 
University Hospital in Bialystok from 01/01/2016 to 01/06/2016.The analysis took into account patients whose labora-
tory tests results showed an alcohol concentration above 0.004 ‰.The most common reason for hospitalization for ex-
amined patients was alcohol intoxicationa 26%.For 25% of examined patients, the cause of hospitalization was alcohol 
addiction syndrome, 19%drug poisoning,13% gastrointestinal bleeding. Almost 20% of patients was hospitalized in the 
Emergency Department with multiple injuries.
Conclusions: The majority of patients hospitalized in Emergency Departments are patients under the influence of alco-
hol. Such patients are a cause of Emergency Departments overload, which are not efficient due to the number of patients 
who use the services of EDs instead primary healthcare facilities. Other causes of hospitalization of alcoholic patients are 
associated with constant exposure to alcohol. Such situation suggests changes in the health care system which would 
relieve EDs and involve other units of the health care system. The system should focus on education and treatment of 
patients by non-invasive methods, i.e. psychotherapy or other psychological help.

INTRODUCTION
According to the World Health Organization 

(WHO), the definition of health is total mental, 
physical and social well-being, not just a lack of 
illness or disability. However, numerous external 
factors which negatively influence health, such as: 
stimulants, including alcohol, which is the most 
commonly used stimulant. Abuse of this substance 
may cause harm to the body regarding physical, but 
also psychological symptoms. The toxic effects of 
ethyl alcohol and its metabolites on organs and sys-
tems, improper nutrition, as well as deficiencies and 
disorders of vitamin absorption cause various types 
of somatic complications [1].

More frequently, injuries, traffic accidents and su-
icide attempts are observed in persons who consume 
alcohol intensively. Abusive alcoholics are more sus-
ceptible to infectious diseases. All aforementioned 
factors reduce the life expectancy of both, those who 
abuse or are addicted to alcohol [2].

According to the State Agency for Solving Alco-
hol Problems (PARPA), the number of persons drink-
ing or drinking dangerously is 2.5-3 million. What 
is more, statistics show that over 30 thousand male 
deaths annually are associated with alcohol abuse. 
Studies also prove that persons who start drinking 
before the age of 15 are five times more likely to 
develop health problems than those whose alcohol  
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initiation took place after the age of 21 [3]. It is es-
timated that 6% of deaths among persons under 75 
years old and 20% of serious cases treated in hospi-
tals are related to alcohol. According to the Royal 
Medical Association, alcohol is involved in 15-40% 
of violent deaths in Great Britain. A report for the US 
Congress shows that at least 3% of all deaths in this 
country are caused by alcohol [4].

Health consequences of alcohol abuse
1. Nervous system. The nervous system is particu-

larly sensitive to the influence of ethyl alcohol and 
its metabolites. In this system, the neurotoxic effects 
of alcohol may be observed earliest and most clearly. 
The pathological changes in this system is addition-
ally affected by vitamin deficiencies caused by al-
cohol (mainly from the B group – thiamine, biotin, 
pantothenic acid and pyridoxine). The most common 
disease entities resulting from alcohol abuse:
a. dementia, 
b. non-amnestic impairment of cognitive functions 

and memory, 
c. alcoholic epilepsy, 
d. polineuropatia, 
e. Wernicke encephalopathy (Wernicke-Korsakov 

syndrome) [5]
2. Digestive system. The most common digestive 

system disorders associated with alcohol abuse:
a. chronic inflammation of the mucous membranes 

of the mouth, esophagus, stomach, duodenum, b. 
esophageal and intestinal peristalsis disorders, 

c. impaired absorption resulting in malnutrition, 
d. petechiae, erosions, bleeding due to ruptures in 

the mucosa, 
e. weakness of the esophageal sphincter,
f. gastroesophageal reflux disease – Barrett’s esoph-

agus,
g. traumatic esophageal rupture, 
h. Mallory-Weiss syndrome (rupture of the esophageal 

mucosa located in the area of the gastric cardia).
The liver is an organ that is gradually damaged 

as a result of excessive alcohol consumption which 
leads to:
a. steatosis (in 90% of heavy drinkers) – reversible 

when patients  ceases to drink alcohol,
b. inflammation – if alcohol is constatntly consumed, 

fibrosis develops in approximately 80% of cases,
c. fibrosis,
d. cirrhosis.

Another organ that is sensitive to the toxic effects 
of alcohol is the pancreas. About 65% of OZT and 
PZT occur in persons who consume alcohol exces-
sively [6, 7].

3. Circulatory system. Intensive drinking of high-
percentage beverages causes numerous dysfunctions 
of the cardiovascular system, which may include the 
following diseases:
a. hypertension
b. cardiomyopathies
c. arrhythmias,
d. cerebral stroke [8].

4. Respiratory system. As a result of prolonged alco-
hol consumption, the respiratory protective barrier, 
which is the cilia and mucous glands, is destroyed. 
As a result, the body loses its ability to eliminate pol-
len and bacteria from the respiratory tract. The result 
is an increased susceptibility to respiratory diseases, 
including chronic tracheitis and bronchitis, most fre-
quent in alcoholics [9]

5. Endocrine system. Hormonal disorders associated 
with alcohol abuse include, but are not limited to: ad-
verse effects on thyroid hormones – decreased levels 
of triiodothyronine and adrenal cortex – increased 
levels of cortisol, misalignment of the hypothalam-
ic-pituitary-adrenal axis and abnormal secretion of 
hormones -testosterone and luteotropin, damage to 
sperm cells structure and motility. Low testosterone 
in men causes hypogonadism and feminization. Hor-
monal changes in women are manifested by ovarian 
atrophy and masculinization [10].

6. Skin changes and sexually transmitted diseases. Per-
sons who abuse alcohol are at increased risk of ve-
nereal disease and HIV-alcohol may accelerate the 
occurrence of symptoms of HIV infection. Five 
times more cases of sexually transmitted infections 
are recorded in alcoholics, and women who consume 
alcohol excessively have an incidence rate of up to 
29 times [11].

7. Pregnancy and fetus. Alcohol causes toxic effects 
especially in the young body. Therefore, a signifi-
cant number of premature births and spontaneous 
miscarriages are reported in women who consumed 
alcohol during pregnancy. In a newborn’s mother 
drinking during pregnancy, the fetal blood alcohol 
concentration is the same as that of the mother 40-
60 minutes after drinking alcohol. After birth, such 
child has a withdrawal syndrome. Late symptoms 
in such children include: slower reactions, delayed 
growth, and reduced attention and concentration. 
The most serious complication is Fetal Alcohol 
Syndrome (FAS). FAS occurs in 7-10% of children 
of addicted women, some studies say that as many 
as 50% of births in such women end in FAS syn-
drome [12].

8. Mental disorders. Mental disorders that occur in 
persons consuming alcohol are divided into those 
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associated with the state of alcohol intoxication, i.e. 
acute poisoning of different severity and the effects 
of long and intense consumption of high-percentage 
alcoholic beverages. The most common complica-
tions are:
a. withdrawal syndrome that may turn into acute or 

chronic alcohol psychosis,
b. alcohol delirium (delirium tremens, white fever, 

delirium),
c. acute alcohol hallucinosis (acute hallucinations),
d. chronic alcohol hallucinosis (Wernicke halluci-

nosis),
e. alcohol paranoia (alcoholic madness of jealousy, 

drunken madness, Othello syndrome),
f. Korsakov’s psychosis [13].

THE AIM
The aim of the study was the epidemiological 

analysis of patients under the influence of alcohol in 
the Emergency Department of the University Hospi-
tal in Bialystok as well as presentation of the scale of 
the social problem of alcoholism and health effects 
related to this disease, based on statistics developed 
on the ground of medical documentation of patients 
hospitalized in Emergency Department of University 
Hospital in Bialystok.

MATERIAL AND METHODS
The study included medical records of patients 

hospitalized in the Emergency Department of the 
University Hospital in Bialystok who have been ad-
mitted to this department during the period of the 
study, i.e. from 01/01/2016 to 01/06/2016. The study 
group consisted of 134 adult patients. The conducted 
research was based primarily on retrospective medi-
cal documentation.

RESULTS
In the period 01.01-1.06.2016, 1260 patients 

were admitted to the Emergency Department of the 
University Hospital in Bialystok, 621 of them were 
women and 639 – men. 134 patients were admitted 
under the influence of alcohol, including 109 men 
and 25 women. This shows that nearly 11% of ad-
missions to the Emergency Department were per-
sons under the influence of alcohol. A larger group 
were men – they constituted 81% (109) of patients, 
while the remaining 19% (25) were women (Fig. 1).

The age of the patients ranged from 19 to 84 years 
old. The average age among women was M ± SD 
=  46.72 ± 12.69 years, while among men M  ± SD 
= 42.49 ± 15.02 years (Table 1). Persons under the 
age of 25 constitute 11% (16) of all patients, the next 

Fig. 1. Gender of respondents. Fig. 2. Age of respondents.

Fig. 3. Place of residence.
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Table 1. Descriptive statistics for the age of respondents.

Age N M SD Mini Max

Women 25 46.72 12.69 25 64

Men 109 42.49 15.02 19 84

Total 134 43.28 14.66 19 84

min – minimum, max – maximum, M – mean, SD – standard deviation

Table 2. Descriptive statistics for patients’ blood alcohol level.

Descriptive statistics N Mini Max M Sd

Blood alcohol level 134 0,0049 7,49 2,2197 1,66055

min – minimum, max – maximum, M – mean, SD – standard deviation

group consists of patients between 25 and 40 years 
old – they constitute 30% (41) of the total examined 
patients. Persons between 41 and 60 years of age con-
stitute 42% of all examined patients. Subjects over 60 
years of age constitute 16% (21) (Fig. 2). 

The study involved persons living in various eco-
nomic structures, and the largest group of respond-
ents lived in cities with more than 100,000 inhabit-
ants, they constituted 59% (79). 11% (15) of patients 
lived in agglomerations with 10,000 to 100,000 in-
habitants. 8% of patients (11) lived in  cities with up 
to 10,000 inhabitants and 19% (26) of the examined 
group live in the countryside. The remaining 2% of 
the population was homeless (3 subjects) (Fig. 3).

Subjects had 0.0049 ‰ to 7.49 ‰ blood alco-
hol. The average alcohol concentration level was M 
± SD = 2.22 ± 1.66 ‰ (Table 2).

The most common reason for hospitalization of 
patients was alcohol intoxication, 26% of the patients 
was admitted to the Emergency Department due to this 
condition. For 25% of patients, the cause of hospitali-
zation was alcohol addiction syndrome, while 19% of 
patients was admitted  to the Emergency Department 
due to drug poisoning. For 13% of subjects, the reason 
for starting treatment in the hospital was gastrointesti-
nal bleeding. 10% of patients was admitted to Emer-
gency Department with multiple trauma suffered as a 
result of a traffic accident, 4% with multiple trauma 
suffered in the household, 3% with multiple trauma in 
the workplace , 1% with multiple trauma as a result of 
an assault. 10% of patients had spinal injury, 8% upper 
limb injury, 7% lower limb injury, 4% chest injury, 3% 
head injury, and 1% hip injury. A detailed percentage 
and quantitative distribution of the reasons for hospi-
talization are presented in Table 3 (Table 3). 

The average duration of hospitalization was M 
±  SD = 14.08 ± 24.85 hours, the minimum time 
spent in the Emergency Department was 1 hour and 
the maximum time was 216 hours (Table 4).

DISCUSSION
Examined patients had 0.0049 ‰ to 7.49 ‰ 

blood alcohol. The average alcohol level was M ± 
SD = 2.22 ± 1.66 ‰, and thus most of them pre-
sented the following symptoms of alcohol intoxi-
cation: irritability, aggression, disturbance of con-
sciousness, disorders of balance and coordination, 
increase in blood pressure and pulse. Klimkiewicz 
and many other authors of the publication claim that 
the lethal dose of blood alcohol is close to 5‰ [36]. 
My research shows that these statements are mis-
leading because only one death was recorded and a 
significant proportion of the examined patients had 
more than 5 ‰ of alcohol in their blood. However, it 
is difficult to consider because there are few diagno-
ses in death certificates – alcoholism. It is usually a 
somatic symptom of alcoholism, e.g. cirrhosis, etc. 
It should be remembered that alcoholism is a fatal 
disease and if untreated, it inevitably leads to death.

CONCLUSIONS
It was presented that the main reason for hospi-

talization of patients was alcohol intoxication, 26% 
of the patients was admitted to Emergency Depart-
ment in Bialystok due to this condition. A large 
group were patients injured while under the influ-
ence of alcohol. These data are worrying and show 
how huge the issue of alcohol abuse is. Those pa-
tients are a burden for the Emergency Departments. 
EDs, which due to large number of patients are inef-
ficient, also have to deal with patients who in fact, 
should not be hospitalized in these units. The con-
ducted research shows that the introduction of pre-
ventive methods could bring benefits to the health 
care system. The focus should be on education and 
treatment of patients by non-invasive methods, i.e. 
psychotherapy or other type of psychological help. 
Access to centers dealing with alcoholism should be 
facilitated for such persons.
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Table 3. Reasons for hospitalization of patients.
Reasons for hospitalization n [%] Reasons for 

hospitalization
n [%] Reasons for 

hospitalization
n [%]

 Traumas caused by: Respiratory failure 5 4% Pulmonary edema 1 1%

Multiple trauma at work 4 3% fainting 4 3% Epilepsy 1 1%

Multiple trauma as a result of an assault 2 1% Suden cardiac arrest 4 3% Temporal bone rupture 1 1%

Multiple trauma at household 5 4% Diabetes 4 3% Kidney rupture 1 1%

Multiorgan injury as a result of traffic accident 4 3% Heart arythmia 3 2% Liver rupture 1 1%

Multiple trauma as a result of traffic accident 13 10% Adaptive disorders 3 2% Postalcoholic liver damage 1 1%

 Body injuries: Acute pancreatitis 3 2% Lung cancer 1 1%

Thoracic injury 6 4% Schizophrenia 3 2% Gunshot wound of the 
abdomen

1 1%

Spine injury 13 10% Sternum fracture 3 2% Cut wounds of the wrist 1 1%

Upper limp injury 11 8% Diffused tumor 3 2% Cut wounds of the face 1 1%

Lower limb injury 10 7% cardiorespitarory failure 6 4% Tongue cut 1 1%

Hip injury 2 1% Coma 3 2% Conditio after lost 
consciousness

1 1%

Head injury 4 3% Alcohol abuse 2 1% Conditio after seizure 1 1%

 Suicide attempts: Deselectorlitemia 2 1% Brain contusion/fracture 1 1%

Drug intoxication 17 13% Dyspnoea 2 1% Liver contusion 1 1%

Suspention 4 3% Abdominal pain 2 1% Trombocythopenia 1 1%

Self-mutilation 1 1% Depressive disorders 2 1% Traumatic dissection of the 
abdominal aorta

1 1%

Other: Foreign body in the 
digestive tract

2 1% Liver damage 1 1%

Alcohol inebriation 35 26% Alcoholic epilepsy 2 1% Hypodynamic shock 1 1%

Alcohol addiction syndrome 34 25% Suspected stroke 2 1% Upper respiratory tract 
inflammation

1 1%

Drug intoxication 26 19% Conditio after alcohol abuse 2 1% Pneumonia 1 1%

Digestive tract bleeding 18 13% Intracerebral hematoma 2 1% Pancreatitis 1 1%

Brain contusion 9 7% Spleen rupture 2 1% Marijuana intoxication 1 1%

Traumatic shock 8 6%  Retroperitoneal hematoma 1 1% Withdrawal syndrome 1 1%

Rib fracture 7 5% Heart tamponade 1 1% Systemic inflammatory 
response syndrome

1 1%

Alcohol intoxication 6 4% Hypothermia 1 1% Skull fracture 1 1%

Consciousness disorders 6 4% Multiple cut wounds 1 1% Fracture of the vertebrae 
and sacrum

1 1%

emphysema 6 4% Multiple skull fracture 1 1% Vertebra fracture 1 1%

Lung contusion 6 4% Renal insufficiency 1 1% Basal skull fracture 1 1%

Drug abuse 5 4% Scalp injury 1 1% Mandible fracture 1 1%

Hypertension 5 4% Scalp trauma 1 1%

Thoracic pain 5 4% Brain edema 1 1%    

n – number, % – percent, * percentages do not sum up 100%, due to the fact that respondents may suffer from more than one condition
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Table 4. Duration of the patient’s stay at the Emergency Department.

Hospitalization n [%] Hospitalization n [%] Hospitalization n [%]

1 h 11 8% 6,5 h 2 1%  14 h 1 1%

1,5 h 2 1% 7 h 6 4% 22 h 2 1%

2 h 9 7% 8 h 5 4% 23 h 2 1%

2,5 h 3 2% 8,5 h 3 2% 29 h 1 1%

3 h 7 5% 9 h 4 3% 1 doba 24 18%

3,5 h 5 4% 9,5 h 2 1% 2 doby 3 2%

4 h 7 5% 10 h 6 4% 3 doby 1 1%

5 h 7 5% 11 h 3 2% 4 doby 1 1%

5,5 h 2 1% 12 h 3 2% 6 dób 1 1%

6 h 7 5% 13 h 3 2% 9 dób 1 1%

n – number; % – percent
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The use of traction splints in the Emergency 
Medical Teams in Poland
Jan Stachurski1, Andrzej Sionek2, Robert Gałązkowski3

The aim: Traction splints are part of the procedure recommended in the femoral shaft fractures and in many countries 
they are equipped with ambulances. The aim was to determine the availability of traction splints in the emergency 
medical teams in Poland.
Material and methods: The survey was conducted using a survey method, obtaining answers from 29% of adminis-
trators of emergency medical teams in Poland, representing 36% of all emergency medical teams.
Results: Traction splints are found only in 11% of examined emergency medical teams in Poland, more often in spe-
cialized teams (17%) than basic ones (less than 10%). There has been wide variation between models of traction 
splints. Only in two cases organized cooperation between emergency departments and emergency medical teams was 
found in the matter of replacing traction splints in the piece-by-piece mode.
Conclusions: There is low availability of traction splints at the pre-hospital stage in Poland. There is no organized 
cooperation between emergency departments and emergency medical teams in the matter of replacing the traction 
splints with the use of the piece-for-piece method.

INTRODUCTION
Traction splints are a known element of pre-hos-

pital rescue used mainly in femoral shaft fractures, 
recommended in course manuals of International 
Trauma Life Support [1] or Prehospital Trauma Life 
Support [2]. Recommendations for the use of trac-
tion splints can also be found in the American emer-
gency medicine handbook „Tintinalli’s Emergency 
Medicine” [3], or handbook of American Collage of 
Orthopedic Surgeons [4], as well as in the Israeli 
consensus of orthopedic trauma surgeons [5].

In Poland, ambulances with traction splints 
are not required by either Polish Standard PN-EN 
1789+A2:2015-01 [6], either by National Health 
Fund requirements for contracted emergency medi-
cal teams [7].

There are two types of emergency medical teams 
in Poland, basic and specialist. In basic teams (73% 
of ambulances), work at least two paramedics or 
rescue nurses and in specialized teams (27% of am-
bulances) there is a doctor in addition to two para-
medics or rescue nurses [8]. In the summer season 
in some water reservoirs, such as lakes or sea, are 
organized water basic or specialized ambulances on 
special boats.

THE AIM
The aim of the study was to determine the avail-

ability of traction splints in the emergency medical 
teams in Poland and to analyze the relationship of 
administrators of emergency medical teams to use 
the traction splints at the State Emergency Medical 
Services.

MATERIAL AND METHODS
The study was designed as a study using a response 

questionnaire, which was sent to all administrators of 
emergency medical teams in Poland. The question-
naire was prepared according to the author’s project. 
Its distribution took place in a significant part through 
the system of electronic platform of public administra-
tion services, called ePUAP, and letters to the entities 
not receiving electronic correspondence were sent by 
post. The questionnaire itself consisted of two metric 
questions defining the voivodship in which the ad-
ministator of emergency medical teams operates and 
the number of emergency medical teams contracted by 
the National Health Fund in a given entity, along with 
a division into team type (specialized, basic, water 
specialized, water basic). Then, five substantive ques-
tions were asked, first of all regarding equipping emer-
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gency medical teams with traction splints, procedures 
for replacing the traction splint in the ‘piece-by-piece’ 
mode, and sentences on the mandatory equipment of 
ambulances and emergency departments with traction 
splints. The questionnaire of answers did not contain 
questions enabling direct identification of the respond-
ent, neither personally nor institutionally. However, in 
some cases, the answers to the metric questions could 
make it possible to determine the answer. At the same 
time, the form of answering, via e-mail, ePUAP plat-
form or mailing list, has repeatedly allowed the un-
equivocal identification of the institution or responder. 
For this reason, every effort has been made in the pro-
cess of statistical procedures to reduce the likelihood 
of readers determining which entities have answered 
and which have not.

On November 1, 2019, a list of all administra-
tors of emergency medical teams – healthcare enti-
ties, comprising emergency medical teams, placed 
in voivodship plans of the State Emergency Medi-
cal System was prepared, according to data provided 
by all 16 voivodship offices. On this basis, the ad-
dresses of 208 administrators of units were deter-
mined, thanks to which, from 1 to 2 November, they 
were sent electronically survey questionnaires to 170 
administrators of emergency medical teams via the 
electronic platform of public administration services, 
called ePUAP, and to the remaining 38 entities that 
do not have an electronic inbox, by November 8, let-
ters with questionnaires were sent via Polish Post.

The final results were developed statistically to-
gether with charts using Microsoft Excel 2016 soft-
ware and Statistica 13 package (StatSoft Polska li-
censed for the Medical University of Warsaw).

RESULTS
Answers were received from November 4 to the 

end of December 2019. In total, information was re-
ceived from 63 facilities, receiving 30% feedback 
from questionnaires. Of all the answers received, 61 
questionnaires were qualified for the study (N = 61), 
which constitutes 29% of all administrators of emer-
gency medical teams in Poland. Incomplete or illeg-
ible answers were obtained from two administrators, 

preventing further analysis. Very diverse administra-
tors took part in the study. The smallest administrator 
had 1 basic team in its structure, and the largest 77 
teams, including 18 specialized and 59 basic ones. 
In total, administrators with 556 emergency medical 
teams were qualified for the study, including 114 spe-
cialized teams, over 440 basic teams and 2 basic wa-
ter teams. According to the Central Statistical Office 
of Poland, there are 1541 emergency medical teams 
contracted, which means that 36% of all Emergency 
Medical Teams participated in the study and this is 
presented in Table 1.

The obtained answers and qualified forms for the 
study were also divided according to the voivod-
ship to obtain the geographical scope of the study. 
Answers were obtained from fifteen voivodships, 
because from the Świętokrzyskie voivodship not a 
single response was received from any of the two ad-
ministrators of emergency medical teams. Among the 
remaining voivodships, the percentage of administra-
tors included in the survey ranged from 12% for the 
Wielkopolskie voivodship to 62% in the Podkarpack-
ie voivodship. The detailed geographical distribution 
is presented in Table 2.

The most important substantive issue raised in the 
questionnaire was the question of whether the emer-
gency teams in the surveyed administrators of emer-
gency medical teams were equipped with traction 
splints. Only 14 administrators, constituting 23% of 
all surveyed, answered that at least one emergency 
medical team had an traction splint. Nine administra-
tors (15%) reported that each emergency medical team 
had a traction splint, and five administrators (8%) in-
dicated that some emergency medical team had in am-
bulance traction splint. As many as 47 administrators, 
or 77% of all respondents, indicated that none of the 
emergency medical teams had a traction splint (Fig. 1).

 Administrators were also asked in detail, how 
many emergency medical team were equipped with 
traction splint, along with the division into ambulance 
types. It turns out that only 11% of emergency medi-
cal teams are equipped with traction splints, with spe-
cialized teams predominantly, of which 19 out of 114 
(17%) had a traction splint. In the case of basic teams, 

Table 1. Numbers of included emergency medical teams.
Emergency Medical 

Team All Together Specialized Basic Water Specialized Water Basic

Included Emergency 
Medical Teams

556,16 114 440,16 0 2

All Emergency Medical 
Teams

1541 413 1128 no data no data

Percent 36% 28% 39% - -
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it was 42 emergency medical team out of 440, and it’s 
less than 10% of the teams. None of the water emer-
gency teams had a traction splint (Table 3).

The most commonly indicated traction splints by 
the administrators were FernoTrac and Davis splints 
– in both cases there were three administrators, and in 
two cases the Kendrick Traction Devices. Other splints, 
such as Medotti, REEL or CT-6 got one indication.

In the matter of cooperation with emergency 
departments, administrators of emergency medi-
cal teams were asked about their knowledge about 
the availability traction splints to be exchanged in 
‘piece-by-piece’ mode from the emergency depart-
ment. Only two administrators out of sixty-one (3%) 
reported that an exchange splints was available in 
their operating area in some emergency departments. 

Twenty-five administrators (41%) have held that 
in any emergency department is not possible to ex-
change traction splint, and thirty-four (56%) had no 
knowledge of this possibility.

The last two questions to the administrators of 
emergency medical teams concerns their opinion 
about the obligation to have traction splints on the 
equipment of emergency departments and emergen-
cy medical teams. Most answers to yes, because as 
many as 27 (44%), received the opinion that emer-
gency departments should be obligatorily equipped 
with traction splints. Not much less – 26 disposers 
(43%) have no opinion on this issue, and only 13% 
of respondents (8 answers) disagree with the opinion 
that it is mandatory to equip emergency departments 
with traction splints (Fig. 2).

Table 2. Division by voivodships of administrators of emergency medical teams included in the study.

Voivodship Administrators of emergency medi-
cal teams included in the study

All of administrators of emergency 
medical teams Percent

dolnośląskie 4 12 33%

kujawsko-pomorskie 7 18 39%

lubelskie 4 13 31%

lubuskie 3 10 30%

łódzkie 3 12 25%

małopolskie 6 19 32%

mazowieckie 2 5 40%

opolskie 1 10 10%

podkarpackie 8 13 62%

podlaskie 1 4 25%

pomorskie 5 19 26%

śląskie 3 12 25%

świętokrzyskie 0 2 0%

warmińsko-mazurskie 9 22 41%

wielkopolskie 4 33 12%

zachodniopomorskie 1 4 25%

All together 61 208 29%

Fig. 1. Answers of administrators of emergency medical teams to the question about the presence of traction splints in emergency 
medical teams.

Yes, in some

Yes, in each

No, in none
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As regards the obligation to equip emergency 
medical teams with traction splints, the administra-
tors were definitely more negative. 28 administrators, 
representing almost half (46%) of all respondents, 
provided the negative assessment of the potential to 
equip emergency medical teams in traction splints. 
At the same time 19 administrators (31%) would 
support such an obligation, and only 14 (23%) had 
no opinion (Fig. 3). It is immediately noticeable that 
only 15% of the administrators had traction splints in 
all the emergency medical teams in their equipment, 
but 31% see such a need, because they agree with the 
proposal to introduce mandatory ambulance equip-
ment with the traction splints.

DISCUSSION
Traction splints have been used in emergency 

medical services for many years. Most probably 
historically Thomas splints were first introduced in 
ambulances by Meurice Sinclair in 1916 [9]. Since 
its introduction in the late 1960s, Hare splints have 
been successively displacing not handy Thomas 
splints in ambulances in the US [10]. With the de-
velopment of numerous models and solutions for 
the use of the traction splints, the traction splints 
have become routine equipment for ambulanc-
es in the western world. For many years, traction 
splints have been recommended in pre-hospital 
recommendations [11]. Today, the guidelines of  

Emergency Medical 
Team All Specialized Basic Water Specialized Water Basic

Emergency Medical Team 
with traction splint

61 19 42 0 0

Surveyed Emergency 
Medical Team

556,16 114 440,16 0 2

Percent 11% 17% 10% 0% 0%

Fig. 2. Opinion of administrators of emergency medical teams on the mandatory equipment of emergency departments with traction 
splints.

Should traction splints be obligatory equipment 
of Emergency Department?

no don’t know yes

Should traction splints be obligatory equipment 
of Emergency Medical Team?

Fig. 3. Opinion of administrators of emergency medical teams on the mandatory equipment of emergency medical teams with 
traction splints.

no don’t know yes
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American scientific communities dealing in emer-
gency medical services (including the American 
College of Emergency Physicians, the National As-
sociation of EMS Physicians or the National Associ-
ation of State EMS Officials) in optional equipment 
recommend an introduction of a traction splints for 
adults and children at the level of BLS ambulanc-
es [12]. A study from 2003 from the United King-
dom indicated that 74% of ambulances there were 
equipped with traction splints [13].

It should be recognized that in Poland at the pre-
hospital stage the use of traction splints is much lower 
than abroad. In the Polish version of European stand-
ards, the traction splint does not appear as mandatory 
equipment, it is optional and is not required by the 
National Health Fund. As the results in Table 3 show, 
in Poland only 11% of emergency medical teams are 
equipped with traction splints, which means that this 
percentage is almost 7 times lower than in the United 
Kingdom. Differentiation between teams is also vis-
ible, specialized emergency medical teams are more 
often equipped (17%) compared to basic emergency 
medical teams (10%). A possible explanation for this 
disproportion may be the conviction of administra-
tors of emergency medical teams of the more frequent 

cases of serious injuries encountered in the practice 
of specialized emergency medical teams. However, 
the results of the analysis of 21,896 interventions of 
emergency medical teams indicate that almost three 
times more often to emergency states associated with 
traffic accidents went to basic (73.6%) than special-
ized (26.4%) emergency medical teams [14].

Similar problems with equipping emergency 
medical teams and emergency departments with any 
lift rails is not a Polish problem only, it was raised in 
2015 in South Africa, where a low percentage of im-
mobilized femoral shaft fractures was observed, both 
at the pre-hospital level and among low reference 
hospitals, which was explained by the poor availabil-
ity of equipment [15].

CONCLUSIONS
1.	 Most emergency medical teams in Poland do not 

use traction splints. 
2.	 There is no organized cooperation between emer-

gency medical teams and emergency departments 
regarding traction splints.

3.	 Some of the administrators see the need to equip 
ambulances and emergency department with 
traction splints.
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Prehospital procedure in injuries – injury 
analysis in the Śląskie Voivodeship in Katowice
Anna Chowaniec1,2, Olimpia Karczewska3,4, Piotr Szwedziński5 

The aim: Analysis of injuries suffered in street and road traffic and in public places in the Śląskie Voivodeship in the 
city of Katowice from January 1, 2017 to October 10, 2017.
Material and methods: The study was based on a retrospective data analysis covering 248 Medical Rescue Activity 
Cards of the Voivodship Ambulance Service in Katowice – Katowice station from January 1 to October 10 2017.
Results: Among 248 victims were 120 men and 128 women. 8 women who were injured were pregnant. In the ana-
lyzed material, 234 people (94%) were sober, while 14 people (6%) were found to be under the influence of alcohol. 
Among 248 victims, 83 people suffered multi-organ trauma, while 62 people were injured. 14 patients (5.6%) as-
sessed pain using the NRS scale, while analgesic treatment was initiated in 22 people (8.9%).
Conclusions: The most common type of injuries among victims of street and road traffic and in public places in Ka-
towice from January 1 to October 10 2017 were bruises. Most often injuries occurred on Wednesday and Saturday, 
the least often on Sunday. None of the persons injured in prehospital procedures had a vacuum mattress, some had 
an orthopedic board (18.1%) and a cervical collar (32.3%). The personnel of the Emergency Medical Teams do not 
routinely use tools to assess the intensity of pain (only 5.6% of victims have documented pain assessment using the 
NRS scale on the MCR card). Consider changing the format of the medical records used by emergency teams to include 
a separate heading to assess pain intensity.

INTRODUCTION
The effects of action in bodily injuries is a multi-

stage process that begins at the scene of the incident, 
ends with rehabilitation and the return to work of the 
victim. In Małopolska, the treatment of injuries is the 
most expensive field of medicine, but despite the best 
costs, mortality and morbidity among hits with se-
rious injuries remains higher than it should be. The 
consequences of bodily injuries are in fourth place in 
the statistics of deaths and their causes after cardio-
logical, oncological and neurological causes. Road 
accidents cause injuries in Poland [1-3].

The World Health Organization (WHO) believed 
that about 1.24 million people, 20-50 million people 
are exposed to disabling injuries each year as a result 

of road accidents. According to the annual report of 
the Police Headquarters, 32,760 road accidents were 
reported in 2017, as a result of which 2,831 people 
were killed and 39,466 people were injured (includ-
ing 11,103 seriously). The statistics show that due 
to the accident, 68.2% died at the scene, and the re-
maining (31.8%) were deaths within 30 days from 
the date of the accident. There were 3,502 accidents 
in the Śląskie Voivodeship, in which 246 people were 
killed and 4,307 were injured [4, 5].

Huge progress in the field of rescue operations 
and evacuation of the wounded from the battlefields 
took place at the turn of the 18th and 19th centuries. 
Thanks to an outstanding surgeon, Dominique Jean 
Larrey, the first study was organized, a well-known 
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and functioning system for supplying, evacuating the 
wounded and staged surgical treatment, known as the 
“Trauma System” [6, 7].

Tragic events had a great influence on the creation 
of the rescue system in Europe. In 1882, the Vienna 
Ambulance Service was established, prompted by the 
fire of Vienna. In Poland, in 1891, the Krakow Vol-
unteer Rescue Society was established, and in 1909 
Tatrzańskie Ochotnicze Pogotowie Ratunkowe.

In 1973, the USA issued a regulation describing 
the “Trauma System” organization, to which three 
years later standardization of Trauma Centers was 
introduced and a three-stage system of trauma care 
was established. In 1980, the first significant stand-
ard for dealing with trauma victims was introduced 
– Advenced Trauma Life Support (ATLS). As a con-
sequence, later the International Trauma Life Sup-
port (ITLS) and Pre-Hospital Trauma Life Support 
(PHTLS) were established. The introduction of the 
above-mentioned systems allowed to systematize 
and disseminate the treatment of victims with inju-
ries not only at the prehospital level, but also at the 
“trauma room” level, where it is important to act in a 
coherent team. For over a dozen years, these systems 
have formed the basis of training for paramedics, 
nurses and doctors. Prehospital management of bod-
ily injuries in different countries differs in the area of 
professional qualifications of personnel, equipment, 
geographical conditions and broadly understood op-
erational problems. “To quote the creator of modern 
CPR, Peter Safar: Excellence is not just one option, 
it is a duty in emergency care, so you should always 
start from the top and go higher” [2,7].

Injury (trauma) is damage to the tissues of the 
body or human organs as a result of an external fac-
tor. Trauma factors can be:
•	 mechanical;
•	 thermal;
•	 electric;
•	 chemical;
•	 acoustic;
•	 lighting;
•	 ionizing.

There are two terms in common language: trauma 
or personal injury, which are synonymous but not in 
line with their actual meaning. Injury should not be 
confused with injuries resulting from trauma [7, 8].

Prehospital management in injuries
Prehospital management of body injuries depends 

on several important elements. The first element is 
the injury mechanism, its severity and possible sec-
ondary or accompanying injuries (e.g. poisoning, 

burns). The next step is to assess the patient’s baseline 
status, including his / her circulatory and respiratory 
fitness, state of consciousness, and age. The presence 
of life-threatening conditions that require immediate 
intervention, such as external hemorrhage, tension 
pneumothorax, or airway obstruction, will be an im-
portant element of the management. Then, consider 
whether there is a need for urgent damage control 
surgery and determine the place where the casu-
alty will be transported. The decision to choose the 
place of patient transport will depend on factors such 
as: distance from the nearest Trauma Center (CU), 
Hospital Emergency Department (HED); the type of 
emergency medical team at the scene; the possibility 
of ordering the HEMS (Helicopter Emergency Medi-
cal Service) team and whether the event is a mass 
event When deciding whether to transfer the casualty 
to the ICU, it is important to remember that at least 
two anatomical and two physiological criteria must 
be met.

Anatomical criteria:
•	 amputation above the elbow or knee level,
•	 spinal cord injury,
•	 penetrating injuries to the head or torso and blunt 

injuries with suspected damage to internal or-
gans,

•	 fracture of the pelvis or at least two proximal 
long bones,

•	 bone fracture complicated by nerve and vessel 
damage.

Criteria for physiological parameters:
•	 heart rate over 120 beats per minute,
•	 systolic blood pressure equal to or below 80 

mmHg,
•	 respiratory rate below 10 or above 29,
•	 Glasgow City Consciousness Score (GCS) of 8 

points or less;
•	 arterial saturation (SpO2) of 90% or less.

In trauma care, the term “golden period” intro-
duced by Dr. R. Adams will be commonly used. It is 
an effort to ensure that patients with severe bodily in-
juries receive specialist assistance at the center as soon 
as possible after the injury is sustained [1, 2, 10].

Additional activities in prehospital treatment of 
injuries include performing FAST ultrasound and 
transferring the patient to the HED / CU according to 
the AT-MIST scheme. A portable ultrasound machine 
is used to diagnose, among others, bleeding into the 
abdominal cavity, to diagnose tension pneumothorax 
or cardiac tamponade. FAST ultrasound is non-inva-
sive and usually takes 1-3 minutes. Introducing FAST 
ultrasound as a mandatory examination performed 
by an emergency medical team would significantly 
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improve the identification of patients who would 
require direct transport to a trauma center (e.g. due 
to massive internal bleeding visible in ultrasound). 
However, there are several medical articles that draw 
attention to a different problem when introducing 
portable ultrasound to EMS in Poland. Namely, it 
concerns, among other things, the shortages of staff 
that should create the “Trauma Team” and the lack 
of financing of training for medical personnel. The 
next additional activity is the transfer of the patient 
to the HED / CU according to the AT-MIST protocol. 
It aims to improve communication between the EMS 
team and the trauma team [1, 9, 11].

AT-MIST scheme:
•	 A (age) – age, gender,
•	 T (time of trauma) – time from injury,
•	 M (mechanism of trauma) – the mechanism of 

trauma,
•	 I (injuries) – type of injury,
•	 S (symptoms) – symptoms and vital signs,
•	 T (treatment) – treatment applied and scope of 

activities.

THE AIM 
Analysis of injuries suffered in road and street 

traffic and in public places in the Śląskie Voivode-
ship in the city of Katowice from 1 January 2017 to 
10 October 2017.

MATERIAL AND METHODS
The study was based on a retrospective data anal-

ysis covering 248 Medical Emergency Cards of the 
Provincial Ambulance Service in Katowice – Kato-
wice station from January 1 to October 10, 2017.

RESULTS
The results of the research are presented in Fig-

ures 1-6 and in Tables 1-3.
Among the 248 injured, there were 120 men and 

128 women. 8 women who were injured were preg-
nant. 27 people were under 18 years of age, 96 people 
aged 19-35, 46 people aged 36-44, 60 people aged 
45-64 and 19 people aged 65 and over. 21 people 
were injured in January, 18 people in February, 35 
people in March, 30 people in April, 12 people in 

Fig. 1. Graph showing the percentage distribution of injured people 
in the period from January 1, 2017 to October 10, 2017, by 
gender.

Fig. 2. Chart showing the number of injured people broken down by month.
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May, 23 people in June, 28 people in July, 34 peo-
ple in August, 29 people in September and 18 peo-
ple in October. In the analyzed material, 234 people 
(94%) were sober, while in 14 people (6%) it was 
found that they were under the influence of alcohol. 
The analysis included the year of birth, gender, place 
of the event, day of the week, month, type of injury, 
recommendation of the team leader, pain assessment 
using the NRS scale, analgesic treatment used, use of 
a spine board, cervical collar, vacuum mattress and 
assessment of pupil response to light.

The classification of a person as intoxicated in the 
material was mainly based on the subjective assess-
ment of the person filling out the Medical Emergency 
Procedure sheet. Only in 4 cases (out of 14) the pres-

ence of alcohol in the body was confirmed by testing 
the exhaled air with a breathalyzer. Among the peo-
ple under the influence of alcohol, 8 were hit, while 6 
people were involved in a road accident as a driver, 1 
person was under the influence of psychoactive sub-
stances.

Among 248 injured persons, 83 persons suffered 
multi-organ trauma, 43 persons suffered limb inju-
ries, 31 persons suffered head injuries, 20 persons 
spine injuries, 2 persons abdominal injuries. How-
ever, no injuries were found in 62 people.

Pain was assessed in 14 patients (5.6%) using the 
NRS scale, and analgesic treatment was initiated in 
22 (8.9%). 2 people did not consent to the administra-
tion of painkillers. Of the painkillers used: 10 people 

Month

Victims

Women Men Total

number [%] number [%] number [%]

January 9 3,8 12 4,8 21 8,6

February 11 4,4 7 3 18 7,4

March 22 8,9 13 5,2 35 14,1

April 18 7,3 12 4,8 30 12,1

May 6 2,4 6 2,4 12 4,8

June 8 3,2 15 6 23 9,2

July 15 6 13 5,2 28 11,2

August 16 6,4 18 7,3 34 13,7

September 11 4,4 18 7,3 29 11,7

October 12 4,8 6 2,4 18 7,2

In all 128 51,6 120 48,4 248 100

Tab. 1. Number and percentage of casualties, taking into account sex and individual months.

Fig. 3. Diagram presenting the number of injured people, broken down by days of the week.
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Fig. 4. Graph showing the percentage distribution of injured persons, taking into account the state of sobriety.

Tab. 2. Number and percentage of casualties, taking into account sex and age.

Age 
(in years)

Victims

Women Men Total

number [%] number [%] number [%]

0-18 12 4,9 15 6 27 10,9

19-35 43 17,3 53 21,4 96 38,7

36-44 28 11,2 18 7,3 46 18,5

45-64 31 12,5 29 11,7 60 24,2

65+ 14 5,6 5 2,1 19 7,7

In all 128 51,6 120 48,4 248 100

Injuries 

Victims

Women Men Total

number [%] number [%] number [%]

Head 13 5,2 18 7,3 31 12,5

Spine 11 4,4 9 3,6 20 8

Chest 4 1,6 3 1,2 7 2,8

Limbs 20 8,1 23 9,3 43 17,4

Abdomen 1 0,4 1 0,4 2 0,8

Multi-organ 43 17,3 40 16,1 83 33,4

No damage 36 14,5 26 10,5 62 25

In all 128 51,6 120 48,4 248 100

Tab. 3. Number and percentage of casualties, taking into account the location of injuries.

220 people were injured in road and street traf-
fic, 26 people in a public place. Two exit cards did 
not provide information about the place of the event. 
104 injured persons (41.9%) who sustained injuries 
took part in a road collision as a driver, 51 persons 
(20.6%) as a passenger, while in the case of 26 per-
sons (10.5%) it was impossible to identify the seat 
in the vehicle, due to the lack of information in the 
teams’ departure cards. 48 people (19.3%) were hit, 

were given morphine, 9 people were given ketonal, 1 
person was given dolcontral, 1 person was fentanyl 
and 1 person was pyralgine.

Among 248 casualties in the prehospital proce-
dure, 45 people (18.1%) used a spine board, and 80 
people (32.3%) had a cervical collar. No one has a 
vacuum mattress. 2 people (0.8%) did not agree to 
put on a cervical collar, while 1 person was unable to 
put on a collar.
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Fig. 5. Graph showing the number of casualties, taking into account the type of event during which the injury occurred.

while 15 people (6%) were injured as a result of a fall 
from a bicycle or motorcycle.

When assessing the pupil’s reaction to light, it 
was normal in 238 patients, slow in 2, and no right 
pupil reacting to light in 1 person. Assessment of the 
reaction to light was not performed in 7 people.

When assessing pupil width, 237 people had nor-
mal pupil size, 1 person had anisokoria, 1 person had 
both pupils, and 9 people had no such information in 
the MCR chart.

CONCLUSIONS
1.	 Contusions were the most common type of inju-

ries among injured in road and road traffic and in 
public places in Katowice from 1 January to 10 
October 2017.

2.	 The highest number of injuries was recorded in 
March, the lowest in May.

3.	 The most common injuries were on Wednesday 
and Saturday, and the least frequent on Sunday.

4.	 Some of the injured persons (6%) were under the 
influence of alcohol.

5.	 As many as 1/4 of the injured suffered multiple 
organ injuries.

6.	 The most frequently injured were people aged 
19-35.

7.	 None of the injured in the prehospital procedure 
had a vacuum mattress, some of them had an ortho-
pedic board (18.1%) and a cervical collar (32.3%).

8.	 The staff of Emergency Medical Services Teams do 
not routinely use tools to assess pain intensity (only 
5.6% of casualties have a pain assessment docu-
mented on the MCR chart using the NRS scale).

9.	 The use of a pain intensity rating scale has a 
positive effect on the use of analgesic treat-
ment.

10.	The NRS scale appears to be a more useful tool 
than the VRS scale in prehospital care.

11.	Consider changing the model of medical records 
used by emergency medical teams to include a 
separate box for pain intensity assessment.

Injuries are a serious problem in modern medi-
cine. According to the World Health Organization, 
more than 75 million people worldwide are injured 
each year in the world, and the effects of bodily 
injury rank fourth in the death statistics. Since the 
Middle Ages, efforts were made to obtain the most 
professional prehospital assistance. The motivation 
for these aspirations were patients who could have 
a second chance at life. Nowadays, the change in 
the organization of the rescue system in Poland, 
regulated by the Act on the State Medical Rescue 
of 2006, has significantly changed the concept of 
providing emergency care in the prehospital area, 
where efficiency, experience and cooperation of 
teams are of great importance. The dynamics of the 
work of emergency medical teams in the case of a 
traumatized patient, limited by human resources and 
sometimes, is extremely hard and extremely respon-
sible work that requires constant improvement of 
qualifications and updating of knowledge. Matthew 
Woodring Stover’s thought: “Hope for the best, pre-
pare for the worst, should always be accompanied 
by the thought of Matthew Woodring Stover in pre-
hospital trauma management.”
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Respiratory tract burns 
in emergency medical care
Piotr Białoń1,2, Rafał Bobiński3, Monika Mikulska1, Robert Kijanka1, Michał Szlagor2,4,  
Michał Ćwiertnia1,4, Tomasz Ilczak1,4, Małgorzata Rak1,5, Arkadiusz Stasicki1,4, Marek Kawecki1

Respiratory tract burns are among the most serious injuries. Complications include rapid swelling of the respiratory 
tract, which is the cause of high mortality rates. Such injuries require appropriate specialist treatment. The priority 
in emergency medical care is to ensure the airways remain unobstructed. If symptoms appear that suggest rapidly 
increasing swelling of the respiratory tract, intubation becomes essential to ensure the airways remain open.
The aim of this article is to discuss the issue of the necessity to develop guidelines for emergency medical person-
nel attending patients with respiratory tract burns. Currently, according to the State Emergency Medical Care statute, 
paramedics may carry out intubation on patients suffering from sudden cardiac arrest. According to the Regulation of 
the Minister of Health of the 20th April 2016, the list of actions that a paramedic may freely undertake does not include 
intubation of patients with rapidly increasing swelling of the respiratory tract caused by burns. Taking into considera-
tion the decrease in the number of specialist teams, recommendations should be developed as quickly as possible 
on indications for prompt intubation of patients with inhalation injuries. The scope of emergency medical treatment 
carried out independently by paramedics should also be expanded.

INTRODUCTION
Respiratory tract burns, otherwise known as in-

halation injuries, are among the most serious injuries 
and are characterized by high mortality. Most fre-
quently they are accompanied by serious skin burns, 
but can also occur as isolated injuries. The high mor-
tality is usually either the result of obstructions of the 
airways resulting from swelling caused by high tem-
peratures, or rapidly developing respiratory failure. 
Such injuries require appropriate specialist treatment 
with particular care paid to keeping the victim’s air-
ways unobstructed.

Epidemiology
According to the available medical literature, 

respiratory tract burns make up 20% to 30% of all 
burn injuries [1]. In the USA, inhalation injuries are 
the cause of 5,000 to 10,000 deaths per annum. Ac-
cording to World Health Organization data, 265,000 
people around the world die of burn injuries every 

year. Research has shown that mortality rates among 
patients with inhalation injuries are as high as 30% 
[2, 3]. There is no precise statistical data available in 
Poland on this issue.

CAUSES
Respiratory tract burns can be caused either by 

high temperatures or by chemical agents. Injuries 
usually occur as a result of inhaling air or fire gases 
at high temperatures. Heat burns usually affect the 
upper airways (the nasal cavity, the oral cavity, the 
throat and the epiglottis) and are the direct result of 
heat. The high temperature causes damage to the mu-
cous membranes of the mouth, nose and throat and 
the release of inflammatory mediators. As the hot air 
is breathed in by the patient, it enters the nasal cav-
ity and passes through the throat to the larynx, cool-
ing to such a degree as not to cause heat burns to the 
trachea. The ample blood supply to this area and the 
rapid blood flow in the upper airways lowers the tem-
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perature of the burn injury as the heat is absorbed by 
surrounding structures [1, 11].

Chemical burns result from the effects of water 
vapor and the substances dissolved within it. Water 
vapor burns are extremely dangerous as the heat car-
rying properties of such air are 4000 times higher than 
dry air. The toxic substances most commonly present 
in smoke are: carbon monoxide, hydrogen cyanide, 
phosgene, ammonia and hydrogen sulfide. Hot par-
ticles of these substances can cause heat burns to the 
mucous membrane of the upper airways. The size of 
the particles affects how deeply they can penetrate 
into the respiratory tract. Particles of 10 µm are re-
tained in the nasal cavity, while smaller particles of 
1-2 µm can penetrate into the alveoli [4]. The chlo-
rides and sulfides contained in fire smoke mix with 
water in the lower airways to form chloric and sulfu-
ric acid, which can cause serious chemical injuries.

Inhalation injuries lead to damage to the mucous 
membrane and the respiratory epithelium. In the 
bronchial lumen, thick discharge accumulates, the 
evacuation of which is disturbed as a result of dam-
age to the ciliary epithelium and impaired cough re-
flex. The damaged mucous membrane separates from 
healthy tissues, and together with the discharge forms 
blockages that close off the bronchial lumen. In the 
damaged lungs, the blood flow to the swollen airway 
increases and more exudative fluid and inflammatory 
mediators are released, causing a further increase in 
flow through the bronchial blood vessels [1, 4-6]. Cur-
rent research has shown that the blood flow through 
the lungs may increase by as much as tenfold. The 
toxic substances present in the smoke stimulate the 
sensory nerve endings of the tracheobronchial tree 
causing the release of substances called neuropep-
tides, which cause the bronchial tubes to narrow. The 
above factors combined lead to impaired exchange of 
gases and an increase in hypoxia in the body.

IDENTIFICATION OF RESPIRATORY TRACT BURNS BY EMERGENCY 
MEDICAL RESPONSE TEAMS

Treatment of patients with respiratory tract burns 
must begin with a thorough physical examination. 
Inhalation injuries should be suspected if a fire has 
broken out in an enclosed space and the victim has 
breathed in air containing toxic substances released 
by the high temperature [6-8]. Respiratory tract burns 
can be indicated by burns to the face as well as red-
dening of the lips. Particular attention should be paid 
to any burnt hairs around the nose and eyebrows or 
on the head as these may suggest exposure to high 
temperatures. During assessment of the patient’s 
condition using a general test procedure, attention 
should be paid to symptoms indicating a blocked air-
way. The oral cavity should be inspected visually for 
any indication of burns. If the victim begins to show 
shortness of breath, or if additional sounds are heard 
such as inspiratory or inspiratory-expiratory stridor 
or blennorrhoea, this suggests serious damage to the 
airways with rapidly developing swelling of the up-
per airways. Lapses in consciousness caused by de-
veloping hypoxia can be compounded by symptoms 
resulting from poisoning by carbon monoxide or 
other toxic substances [1, 7-10, 12].

   
EMERGENCY MEDICAL RESPONSE PROCEDURES IN CASES OF 
RESPIRATORY TRACT BURNS

As the first step, the victim should be evacuated 
from any place of danger. At incidents sites, para-
medics work in cooperation with Fire Department 
personnel. Fire officers operate in the zone of im-
mediate danger, applying first aid to stabilize the pa-
tient, and then hand over the victim to the Medical 
Response Team for further emergency medical care. 
Dirty clothing and jewelry should be removed as 
quickly as possible. Hot elements can transfer heat 
and if swelling occurs they can cause the so-called 

Fig. 1. Patient with suspected respiratory tract burns being treated by a Medical Response Team during transportation to the burns 
unit in Siemianowice Śląskie (photo Robert Kijanka).
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band effect. The increasing swelling can cut off the 
blood supply to the peripheral parts of the body. 
Victims with inhalation injuries require systematic 
subjective and physical examinations in order to de-
termine as quickly as possible whether they are dis-
playing symptoms indicating a life-threatening con-
dition. It is extremely important to discover for how 
long they were exposed to high temperatures, as well 
as obtain information on any pre-existing conditions 
the victim suffers from. The patient should be exam-
ined using to the ABCDE approach, or if the patient 
is injured, an examination according to ITLS stand-
ards (International Trauma Life Support – procedure 
for patients under pre-hospital care) should be used 
(Fig. 1). Crucial symptoms that can be confirmed by 
listening to the chest are diffuse rasping and wheez-
ing with a prolonged exhalation phase.

Examination of the patient should begin with an 
overall general impression. Attention should be paid 
to the victim’s overall appearance. While checking 
that there is no blockage to the airways, we should 
look for symptoms that may indicate respiratory tract 
burns. The priority is to keep the airways open in or-
der to ensure proper exchange of gases. The battle 
against hypoxia requires the use of high flow oxy-
gen therapy. Advanced clearing of the airways may 
be difficult to predict and complicated to carry out. It 
must be emphasized that there are no clear standards, 
recommendations or guidance for treatment by para-
medics in emergency medical teams of patients with 
respiratory tract burns. The scientific literature rec-
ommends carrying out intubation in order to free the 
airways and ensure clear passage of air before sud-
den swelling occurs. The decision to intubate must 
be preceded by a thorough physical examination and 
a precise clinical assessment of the victim. The ques-
tion to ask oneself is whether a patient with inhala-
tion injuries requires intubation.

In the opinion of many authors, indications for ad 
hoc intubation of inhalation injury patients are often 
overestimated [17]. Research was conducted by Ro-
manowski et al. in 2015 on 416 patients with skin 
burns and accompanying inhalation injuries. The au-
thors found that over 40% of patients were extubated 
in under two days, and expressed the opinion that one 
third of the patients had not required intubation [18]. 
Intubation is vital if there are symptoms that indi-
cate rapid development of blockage to the airways, 
rapidly increasing respiratory failure, burns over a 
considerable surface area of the body, or burns to the 
face, neck or oral cavity. Intubation should be carried 
out using the largest size intubation tube possible. A 
low-pressure cuff should also be used. The diameter 

of the intubation tube affects the possible occurrence 
of resistance in the airways, and is also of key im-
portance during the removal of discharges collecting 
in the airways. The person carrying out the proce-
dure must have a great deal of experience as repeated 
unsuccessful attempts at intubation may damage the 
upper airways, and cause an increase in swelling or 
complete blockage of the airways [1, 13-16]. Intuba-
tion inevitably involves sedating the patient, which 
halts the natural system that cleans out the airways, 
thus depreciating the function of the ciliary epithe-
lium. This leads to the collection of discharge in the 
airways and complicates treatment of the inhalation 
injury. For these reasons, paramedics should care-
fully weigh up the use of ad hoc intubation. 

An alternative to intubation is the LMA laryngeal 
mask airway, however LT laryngeal tubes are not rec-
ommended as ventilation using such devices is not 
effective if swelling is present in the glottis and the 
structures below it. Fitting such devices is difficult if 
there is considerable swelling, and inflating the cuff 
is simply impossible. Intravenous access should be 
used to start early fluid resuscitation at the scene of 
the incident. Thorough physical and neurological ex-
aminations are recommended.

Inhalation of irritants in smoke can cause power-
ful bronchial spasms, which can be treated by Emer-
gency Medical Team using salbutamol. This relaxes 
the smooth bronchial muscles and reduces resistance 
in the airways [21, 22]. Proper treatment with anal-
gesic opioid drugs such as morphine and fentanyl 
must be also be remembered, and if there are accom-
panying skin burns, the wound must be cooled and a 
local antiseptic and an appropriate dressing must be 
applied.

Intubation by a paramedic of patients with respiratory 
tract burns

According to the Public Emergency Medical Care 
bill of the 6th September 2006 and the Regulation 
of the Minister of Health of the 20th April 2016 on 
emergency medical interventions and other health-
care treatment other than emergency medical treat-
ment that can be provided by paramedics, a para-
medic may only carry out unblocking of the airways 
using intubation in cases of sudden cardiac arrest. 
For cases of respiratory tract burns and symptoms of 
rapid blockage of the airways, the legislator did not 
define an appropriate procedure. Guidelines issued 
by many scientific associations emphasize the neces-
sity of prompt intubation with the use of medication, 
which paramedics cannot employ if the patient’s vital 
bodily functions are intact. At the site of an incident, 
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a paramedic must take the difficult decision whether 
to act outside the law in cases of ultimate necessity. 
Delaying intubation until sudden cardiac arrest oc-
curs is out of the question.

If a standard Emergency Medical Team consist-
ing of 2 paramedics is dispatched to a patient with 
suspected inhalation injuries, the medical dispatcher 
should, on the basis of the patient interview, imme-
diately send a specialist team with a doctor, if avail-
able, or dispatch the Emergency Air Rescue in order 
to ensure the full range of equipment is on hand to 
prevent blockage of the airways. We must remember 
that patients with respiratory tract burns meet the cri-
teria for referral to a specialist burns unit.

According to American Advanced Burn Life Sup-
port guidelines, the indicators for early intubation are: 
•	 symptoms indicating rapid increase in blockage 

of the airways: wheezing, stridor,
•	 observed action of additional breathing muscles 

indicating increasing respiratory failure, 
•	 degree of burns (TBSA) > 40-50% total surface 

area of burns, 
•	 extensive deep burns to the face, oral cavity 

burns, 
•	 considerable swelling or the risk that it may de-

velop,
•	 increasing difficulty in swallowing,
•	 signs of impaired breathing, inability to remove 

discharge, increasing lapses in consciousness [20] 

The guidelines recommend that if there is no di-
rect indication of the need for intubation, the oral 

cavity and throat should be examined in all patients 
with burns to the face and neck in order to proceed 
to further actions relating to observation and moni-
toring of airway patency. From the point of view of 
emergency medical teams, implementation of the 
guidelines in Poland would make it possible to use 
vital life signs to identify patients who require urgent 
intubation. According to 2019 data from the Central 
Statistical Office and the Ministry of Health, Poland 
had 1206 standard medical teams comprising at least 
2 paramedics, and 375 specialist teams with doctors 
[23, 24]. For many years there has been a significant 
reduction in the number of specialist teams. In this 
situation, it is vital that additional legislative regula-
tions are implemented and the scope of emergency 
medical interventions carried out by paramedics is 
further expanded. 

CONCLUSIONS
Paramedics should operate on the basis of clear 

guidelines and algorithms for intervention in the case 
of inhalation burns, especially if symptoms begin to 
appear that indicate a rapid increase in swelling of 
the airways. 

Paramedics cannot avoid difficult interventions 
with burns patients in the course of their work, espe-
cially with inhalation burns, and should be supported 
by appropriate legal regulations for implementing 
optimal procedures for ensuring airway patency. Ad-
equate standards of intervention should be developed 
and implemented in emergency medical care with 
immediate effect.
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Various dimensions of trust  
in the health care system
Maciej Bartłomiej Rogala1, Ewa Donesch-Jeżo2

Trust is one of the most important factors in building effective and long-lasting relationships in the entire healthcare 
sector. Trust becomes a valuable ally in situations of high risk and uncertainty as well as the increasing complexity of 
tasks that accompany the daily work of all medical professionals, especially paramedics, due to the nature of their work 
in the medical rescue system. Mutual trust is the basis of social capital thanks to which it is possible to achieve mutual 
benefits, easier to coordinate activities, create new quality and solutions through cooperation or strong ties. It is a kind 
of glue that binds various organizational and system links, thanks to which it is easier to plan and introduce necessary 
improvements and changes within individual medical units or the entire health care system. The high degree of trust 
increases the quality of clinical communication with the patient and the effectiveness of medical care and strengthens 
the employees’ motivation and willingness to cooperate. Creating social capital based on trust is in the interest of all 
internal and external stakeholders of the entire health care system, thanks to which joint, cross-sectoral projects for 
health in the public dimension are possible.
The aim of the article was, on the one hand, to systematize the theoretical and practical knowledge related to the 
multidimensionality of trust in the health care system, but on the other, to identify and analyse the factors building 
trust that should be discussed and, above all, applied in everyday professional practice and social space of all employ-
ees of the health care system. with particular emphasis on paramedics.

INTRODUCTION
Trust has a very complex nature and is considered 

in various dimensions, which results in difficulties in 
the elaboration of one unambiguous conceptualiza-
tion. A concept of trust is usually analysed on dif-
ferent levels: interpersonal or impersonal/social and 
micro- or macro-levels [1, 2].

Trust is a subject of theoretical and empirical 
research in many scientific disciplines and areas of 
social activities. Its role is widely presented in both 
social and health sciences and medicine. Trust has 
been defined by many authors and its importance has 
been investigated in many contexts associated with 
individual subjects and public health. Among terms 
that are attributed to trust as having similar or close 
meaning are hope, confidence, trustworthiness, and 
faith. Different scientific interpretations of the con-
cept of trust do not allow for one universal expla-
nation, underlying interdisciplinary approach, and 
wide application of trust in simple individual interac-
tions and all kinds of complex social relationships, 
which is especially important in all groups of health 
care professionals in their relations with patients and 

contacts both with individual organizations and the 
whole health sector [2-5].

Theoretical approaches, conceptual analyses, and 
empirical data concerning trust emphasize a broad 
understanding of this concept which requires differ-
ent criteria for its classification. The significance of 
trust in social life is manifested in various dimensions 
and in many scientific disciplines such as sociology, 
management, economics, ethics, psychology, public 
health, and medicine. Numerous definitions of trust 
in both general and medical context stress its feature 
of “optimistic acceptance of the vulnerable situation 
in which the truster believes that the trustee will care 
the truster’s interests,” and in a broader sense, trust 
is described as “the lubricant of the social system”. 
Moreover, studies confirm the importance of mutual 
trust as a factor in improving cooperation and reduc-
ing the need for monitoring [6-8].

Research also suggests a significant contribution 
of trust to the development of cooperative or collabo-
rative relationships in many aspects of social interac-
tions [9]. These features seem to play a significant role 
in an everyday work of paramedics where relations 
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based on interpersonal and systemic trust build posi-
tive relations and social networks, shape collaboration, 
which usually results in higher motivation. Converse-
ly, the lack of trust or its low level may hinder or pre-
vent effectiveness, collaboration, and even not lead to 
planned organizational or systemic change. 

For many years practical implications of trust in 
the health care system have been widely studied and 
discussed. Results of research and clinical practice 
revealed a positive role and influence of trust in all 
health care relationships and settings and a strong 
link between patient’s trust in health care profes-
sionals and health outcomes [10-12]. What is more, 
trust in health care is regarded as one of the key fac-
tors which may support effective treatment and cre-
ate a foundation for patient-centred care [13, 14]. 
Research findings require not only their implemen-
tation but also the dissemination of the knowledge 
and benchmarking of good practices on how to build 
trust-based relationships among all health care pro-
fessionals including paramedics working in the emer-
gency system.

REVIEW AND DISCUSSION
Difficulties with unambiguous trust explanation 

Among known and common views on trust cited 
in literature which emerged from theoretical analy-
ses are definitions proposed by modern and influen-
tial representatives of social sciences such as Erik H. 
Erikson, Anthony Giddens, Michel Foucault, Francis 
Fukuyama, Niklas Luhmann, James Coleman, Mar-
tin Hartmann, Russell Hardin, Diego Gambetta, and 
Piotr Sztompka. All of them have made a significant 
contribution to the knowledge about trust and un-
derstanding of this concept, which in consequence 
created an area for studies for many contemporary 
researchers analysing the influence of trust on differ-
ent levels of relationships in the whole health care 
system. The conceptualizations of trust offered by 
the above-mentioned authors often contained terms 
related to it such as “leap of faith”, “willingness to 
be vulnerable or to take a risk”, “a key component 
of social capital”, “a component of power-knowledge 
and true-telling” or “belief in the responsibility for 
others”. The results of many studies suggest that it 
is difficult to elaborate one general definition of this 
concept because trust has been investigated from 
many perspectives and in many disciplines. This re-
sulted in many theoretical approaches derived from 
different backgrounds. Among these approaches, an 
especially interesting and important for the goals of 
this paper seems to be the one treating trust as a ba-

sic component of social capital as a kind of glue that 
bonds and bridges distinctions, strengths weak ties, 
creates a sense of community between disconnected 
networks and forms a kind of social fabric of connec-
tion and collaboration [15]. 

Although there are many differences in concep-
tualisations and theories dealing with trust, they all 
have one common element – all of them emphasize 
the distinct role of trust in the functioning of societies 
including health care systems. Looking for similari-
ties in the definitions, it needs to be pointed that trust 
can develop from three main factors: experience, in-
formation/knowledge, or an expected outcome, all of 
which are based on the trusting relationship. Trust is 
usually built on some uncertainty and is associated 
with risk because the outcome of a trusting relation-
ship cannot is unpredictable [2, 16]. 

In this place, it is worthy to present the approach 
to this concept proposed by researchers engaged in 
studies on trust in medical institutions and health care 
systems. On the one hand, this approach emphasizes 
the general and multidimensional nature of trust and 
on the other hand, the important role of trust in health 
care. The approach has been named the “optimistic 
acceptance of a vulnerable situation” which indicates 
that the trustee believes that the trustor will take care 
of the trustee’s interests or will act in his/her best in-
terests at heart [1, 7, 8].

Other known classical trust conceptualization 
depicts “the willingness of a party to be vulnerable 
to the actions of another party based on the expec-
tation that the other will perform a particular action 
important to the trustor, irrespective of the ability to 
monitor or control that other party” [17] and “a state 
involving confident positive expectations about an-
other’s motives with respect to oneself in situations 
entailing risk” [18, 19].

A common situation associated with trust is a 
kind of relationship between minimum two individu-
als which is described as “A trusts B to do – or not 
to do – X”. A trusting relationship is also described 
between groups as “A – group, B – group” of peo-
ple, organisations, institutions, companies. Trust is 
based on relations and is developed by the exchange 
of “truthful” information without which trust cannot 
be built. It is emphasized that truthful information is 
especially important in health care, as it allows, for 
example, to make an informed decision in the patient 
consent process [16]. The studies on trust show that 
it applies to people, social or organizational systems, 
that is, to individual persons, groups, social entities, 
relations between people and groups [20]. 
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Assuming that trust is regarded as a kind of op-
timistic acceptance of a vulnerable situation that 
focuses on the positive intentions of the trusted in-
dividual or organisation, it should be taken into atten-
tion that this concept is always associated with some 
uncertainty regarding activities, behaviours, and at-
titudes that may or may not occur. Trust allows peo-
ple to undertake present or future decisions based on 
previous experience and the knowledge of the past, 
which minimizes the risk associated with undertak-
ing actions. A part of researchers suggest that trust 
occurs only in risky situations. In situations without 
risk, we can speak about confidence or expectation 
rather than trust [1, 21, 22]. The outcomes of studies 
indicate that: 
1.	 trust is associated with uncertainty; 
2.	 trust is accompanied by fear of losing something 

valuable; 
3.	 trust concerns a partner whose attitudes and ac-

tions cannot be fully controlled [23]. 
Some researchers distinguish 5 categories of trust 

which make a continuum − from distrust (deterrence-
trust), low trust (calculus-based trust), confident-trust 
(knowledge-based trust), high/strong trust (relation-
al-based trust) to complete trust (identification-based 
trust). This classification includes five fundamental 
types of experiencing trust based on its intensity [19]. 

The very act of trusting someone elicits a recipro-
cal reaction, which favours building relationships on 
both sides – that of a truster and a trustee. Although 
trust is a consequence of the assessment of the reli-
ability of the relationship between partners, it is not 
an objective phenomenon, as it is established on indi-
vidual perception. As a rule, trust may result from the 
evaluation, direct or indirect, of the data reflecting 
the trusted person’s attitudes, behaviour, character-
istics, and qualities. Trust is dynamic and is condi-
tioned by the dynamics of relations between the two 
parties participating in interactions. The tendency to 
trust others is individual. In interpersonal trust, the 
credibility of the other person is the basis of trust, and 
because it is connected with the perception of another 
person, it can be subjected to evaluation. Establish-
ing credibility occurs through certain determinants 
which depict someone credible and someone unre-
liable based on specific features, characteristics, or 
behaviours. Researchers of the problem of trust have 
put forward many determinants of credibility, and 
it is impossible to create a closed list of them, since 
they include a variety of concepts such as motivation, 
personality traits, competencies, honesty, predictabil-
ity, intentions, abilities, consistency, openness, keep-
ing promises and reliability [19, 24, 25]. 

In the debates about trust conceptualizations, the 
distinction has been made between two opposites on 
one continuum – trust and distrust (a lack of trust). 
Later this distinction between trust and distrust has 
been changed and currently, trust and distrust are 
regarded as two separate constructs that differ from 
each other by contrasting characteristics and deter-
minants. One of the approaches describes trust and 
distrust in terms of disposition. Distrust is not only 
the absence of trust but is also seen as “an actor’s as-
sured expectation of intended harm from the other” 
while “disposition to trust means the extent to which 
one displays a consistent tendency to be willing to 
depend in general on others across a broad spectrum 
of situations and persons” [26, 27]. Trust is based on 
“confident positive expectations regarding another’s 
conduct” whereas distrust is based on “confident neg-
ative expectations regarding another’s conduct” [28]. 
Researchers of this problem also distinguish a culture 
of trust and culture of distrust. In this perspective cul-
ture of distrust is characterised by “a pervasive, gen-
eralized climate of suspicion” that in consequence 
can lead to alienation and passivism [29]. 

Empirical studies on trust indicate a relationship 
between trust, and monitoring, and controlling. In-
vestigations have provided evidence that there is an 
inverse association between trust and monitoring 
and controlling. On the one hand, the primary value 
of trust is linked to the reduction in monitoring and 
controlling, which means that there is no need to 
monitor and control the activities and behaviour of 
a fully trusted partner. On the second hand, reduc-
tion in monitoring and control is associated with the 
increase of trust and may positively influence joint 
working, open communication, problem solving, 
and gradual improvement that can be used in project 
management. The pointed out role and effects of trust 
will be presented in the next parts of this paper [9]. 

Multidimensionality of trust in organisations
The multidimensional theory of trust does not 

facilitate the resolution of problems on how to ex-
plain its wide application and importance. Trust is 
described as a complex phenomenon associated with 
many theories and approaches. As a construct, trust 
has a strong background in sociology but its role is 
also deeply discussed in psychology, economics, 
management, and philosophy. Its role in individuals, 
organisations and other social processes is widely 
discussed. Researchers from many disciplines treat 
trust as a factor contributing to many benefits in in-
terpersonal and social interactions and emphasize its 
role in health care organizations [21]. These findings 
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are a subject of many analyses and scientific studies 
on how to use the knowledge and the gained inter-
disciplinary experience in organizational processes 
in the everyday work of professionals in health care 
systems [7]. 

Described in this paper difficulties in generalis-
ing trust as a concept are strongly associated with its 
function in societies. Human future-oriented actions 
are accompanied by uncertainty or risk. Uncertainty 
is connected with contingent actions of others – we 
never know how the partners in our interactions and 
social relationship will react. Based on their rational 
calculations, people estimate the amount of risk they 
can take or, in other words, to what extent they can 
trust others [21, 30].

Regardless of the differences in approaches to 
trust, problems in agreeing on an unambiguous 
definition of this concept or the scientific discipline 
which should examine the effects of trust, it is as-
sumed, and seems to be a common point of view, that 
trust plays an important role in every organization, 
including health care institutions in which health pro-
fessionals work, including rescuers performing their 
professional functions across the entire medical res-
cue system. Trust is an indispensable condition for 
building and continuity of various relationships and 
is particularly important in the professional sphere of 
man, as it effectively determines the activity and co-
operation between people, institutions, or entire sys-
tems, which is particularly important in the sphere of 
health protection [3, 4, 6, 16, 24]. 

Three levels of trust emerge: interpersonal trust in 
a given organization, a person’s trust in the organiza-
tion, and trust between organizations. Each of these 
levels plays a significant role in the health care sys-
tem [7, 24]. 

Many studies show an important role of trust in 
organizations in the context of interpersonal behav-
iour and management. As a rule, trust arises in risky 
situations and is therefore assumed to be related to 
the management of uncertainty or risk. It has been 
proven that a high degree of trust is necessary to en-
gage employees effectively in co-operation and en-
hance the effectiveness of the organization. Besides, 
trust at the interpersonal level allows us to increase 
trust at the organizational level [23].

As it seems, the results of studies on trust should 
be taken into account by all health care organizations, 
especially those that operate in an acute mode and 
admit patients in emergences performing their tasks 
in the face of high risk and crises, where trust is or 
should be one of the cornerstones of their profes-
sional business.

Studies indicate the importance of trust as an in-
tegral factor of creating a business or professional 
relationship and affecting the effectiveness of the 
strategic management process in the context of com-
munication with external partners, with employees 
and as a factor that can decrease the costs of transac-
tions. Moreover, trust may turn valuable in exchange 
relationships. [4, 23]. 

The research results indicate the crucial role of 
leaders and managers as people who should build a 
long-term partnership with external and internal stake-
holders and systematically participate in building a 
dialogue with them. Trust strengthens cooperation and 
is one of the key elements of the assessment of inter-
nal relations between managers and employees. A high 
level of trust in an organization translates into better 
information exchange between people, better engage-
ment of co-workers, greater loyalty and innovation as 
well as willingness to cooperate [9, 23, 31]. 

It is also assumed that trust is a critical factor in-
fluencing three important areas in organizations such 
as coordination of activities, risk-taking, and facili-
tates mobilization of resources for productive activi-
ties. Trust is important in all institutions and essen-
tial in the context of organizational change because 
it is usually connected with increased complexity, 
uncertainty, and risk. In situations of change, peo-
ple always need at least a minimum of trust in their 
leaders who are responsible for planning, implemen-
tation, and evaluation of change in the organization. 
Additionally, trust strongly influences employees’ 
compliance with managers’ decisions, which is im-
portant not only in everyday activities but also at the 
stage of formulation and development of strategies 
and change initiatives. In this meaning, trust between 
managers and employees may create a kind of inter-
face between the development and realization of stra-
tegic initiatives. Empirical findings also suggest that 
some highly successful organizations acting in high 
turbulence environment were able to make better and 
faster decisions because of effective and multimodal 
communication channels based on trust [9, 17, 20, 
23, 24, 31].

While trust shapes the initiation and develop-
ment of organizational relationship in a work-
place, distrust works in the opposite direction 
having an impact on the dissolution of these rela-
tions. Structures in organizations based on per-
sonal networks and friendships are more vulner-
able to the detection of relevant environmental 
stimuli and the mobilization of resources that 
can be used during change strategies. Converse-
ly, weak ties in organizations may result in the 
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and practical research indicate that trust can be treat-
ed as one of the important factors in the improvement 
of performance in the health care system. Moreover, 
trust is regarded as one of the main ingredients of 
effective, high-quality health care. The findings also 
recognize the influence of trust on health outcomes 
[7, 8, 38, 39]. 

Trust between different actors in the healthcare tri-
angle (between insured and insurers, healthcare insur-
ers and providers, healthcare providers and patients) in 
the healthcare system facilitates the cooperation that 
is necessary to reach the goals of healthcare systems. 
Although a majority of research on trust is focused 
on interpersonal trust between patients and healthcare 
providers, it should be mentioned that interpersonal 
trust may also affect the functioning of healthcare 
systems and their components. The institutional trust 
may be observed in health care providers in general, 
the medical professionals, hospitals and other medical 
institutions. Trust between the actors in the healthcare 
triangle may affect the effectiveness, efficiency and 
the longevity of these relationships, quality of care, 
and overall success of policies [1, 40, 41]. 

As has been mentioned earlier, trust is distin-
guished into interpersonal trust including the day-to-
day interactions between individuals, and social trust 
which may build through the collective actions of so-
cial institutions. In this meaning, trust is categorised 
according to the object of trust and may be analysed 
as trust in individual healthcare professionals and 
trust in healthcare institutions [7, 8, 34].

Trust in the healthcare system is understood as 
a combination of trust in the healthcare providers 
(called as an individual trust) and trust in the health-
care institutions (called as institution trust) which 
create a conceptual model named as health care sys-
tem trust. The main elements of this system which 
influence trust include sociodemographic factors, 
previous experience with providers and institutions, 
cultural factors and media influence. Among the ben-
efits of health care system trust are: better adherence, 
improved health-seeking pattern, increased health 
care utilisation and improved communication. Re-
searchers analysing the influence of trust in health 
care emphasize that the health care system trust 
should be characterized by transparency in the trans-
actions between healthcare professionals and indi-
viduals, effective communication between them nec-
essary to build trust, delivery of quality services by 
public healthcare institutions. Health care providers 
should be competent to correctly prevent, diagnose 
and treat diseases. Collected data suggest that trust 
in the healthcare provider (individual trust) and trust 

inability to identify serious signals from the envi-
ronment and obstruction of the mobilization of re-
sources necessary to plan, organize, and implement 
some organizational change [32, 33]. 

Theoreticians and researchers of this problem 
alike indicate that among many benefits to organiza-
tions, trust supports the development of important 
initiatives and helps solve problems connected with 
an open exchange of information and knowledge, 
process of inter-organizational learning, conflicts be-
tween organizations, coordinating economic activi-
ties, organizational changes, and adaptation. Moreo-
ver, trust is regarded as a factor positively influencing 
a significant reduction of transaction costs, creation 
of joint strategies, facilitation of investments in a 
long-term perspective, and limitation of opportun-
ism [23, 24, 32, 33]. The dependencies described in 
this part of the article apply to organizations both in a 
private and public sector, they are cross-sectoral and 
can be successfully used in all health care institutions 
which employ paramedics.

Role of trust in the health care system 
Trust in healthcare is generally defined as a set of 

patient’s expectations from the healthcare system to 
help them cure their medical problem. These expecta-
tions include appropriate diagnosis, correct treatment, 
non-exploitation, interest in the patient’s welfare and 
transparent disclosure of information. Collected data 
about trust indicate that it plays a substantial role in 
improving the performance of the healthcare system 
which is defined by the WHO “as comprising all the 
organizations, institutions and resources that are de-
voted to producing health actions. A health action is 
defined as any effort, whether in personal health care, 
public health services or through intersectoral initia-
tives, whose primary purpose is to improve health” 
[34-37].

The fundamental function of trust in health care 
system derives from the fact that the health care pro-
vision is based on uncertainty and unpredictability 
and its erosion may lead to the breakdown of coop-
eration in the area of health [3, 35]. 

Practical application of trust is widely analysed 
in health care sectors which results in numerous sci-
entific research in the field of medicine and public 
health examining the importance of this concept in 
various areas and explaining its significant role in 
all health care relationships. Importance of trust in 
health sector refers to two basic aspects of trust: in-
terpersonal trust between individuals and social trust 
between institutions which are the subject of many 
analyses and empirical studies. Results of theoretical 
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in the healthcare institution (institutional trust) may 
be regarded as one of the key factors contributing to 
trust in the public healthcare system [8, 16, 34, 42]. 

Researchers indicate that personal experience is 
substantial in the process of trust-building and point 
out the following correlation: if people have personal 
experience of medical staff, they trust more. Moreover, 
personal experience with health care system represent-
atives encourages the transfer of trust in these repre-
sentatives to trust in the wider health care system [16]. 

Trust in health care can be measured and is an area 
of many studies and analyses. Among common used 
scales are Public Healthcare System Trust, Multidi-
mensional Trust in Health Care System Scale, Trust 
in Primary Care Physician Scale, Primary Care As-
sessment Survey, Trust in Physician Scale, Physician 
Trust Scale, Health Care Relationship Trust Scale 
and developed Health Care Relationship Trust Scale 
Revised,  Health Insurance Organization Trust Scale,  
Whole Health System Trust Scale and the Medical 
Professions Trust Scale. They generally refer to in-
dividual and institutional trust and include indica-
tors such as quality, communication, transparency, 
reliability, fidelity, honesty, openness, advocacy and 
administrative and clinical competence [2, 8, 16, 43]

Trust as a multidimensional construct cannot be 
measured directly and it is difficult to measure it due 
to its complexity. The majority of used scales meas-
ure trust in different components of the healthcare 
system and only a few asses this system as a whole. 
According to recommendations, measuring trust in 
the healthcare system facilitates building a system 
which may be more trustworthy and based on better 
health outcomes [8]. 

Studies show an influence of trust on health out-
comes is connected with patient’s satisfaction, adher-
ence to treatment and continuity of care with a health 
care provider. Moreover, trust encourages patients 
to access health care as well as results in a higher 
quality of interaction, and lower transaction costs in 
the health system. Additionally, trust enables health 
care providers to encourage necessary behavioural 
changes and may grant patients more autonomy in 
decision-making about treatment. It is worthy to 
emphasize that patients having trust in health care 
professionals reported more beneficial health behav-
iours, fewer symptoms and higher quality of life and 
were more satisfied with treatment. Collected data 
suggest that relationships based on trust are espe-
cially important in chronic disease management as a 
factor contributing to adherence with medical advice 
and is perceived as a crucial component of effective 
therapeutic procedures [1, 2, 37, 44-47].

Research data show that there is a kind of connec-
tion between trust and satisfaction. On the one hand, 
trust has the same functional attributes as satisfac-
tion and on the other hand, satisfaction is based on 
an assessment of past events, while trust is based on 
a forward-looking evaluation of an on-going relation-
ship [1, 39, 48]. Some empirical research also present 
a specific problem of the relation between trust and 
dependence especially in emergencies when patients 
have no choice (dependence) and “have to trust” in 
the medical system and their medical members. Re-
sponses of participants taking part in the research sug-
gest the dependence of these patients on the medical 
emergency system rather than a trust which is based 
on choice. The problem of a clear distinction between 
trust and dependence remains unresolved because any 
emergency circumstances are characterized by im-
mediate risk and an urgent need for medical attention 
which can be provided only by medical professionals. 
In these situations, patients who were participants of 
the research despite earlier negative experiences with 
the medical system and health professionals, indicated 
that they had no other choice but to trust in medical 
professionals in emergency situations because they 
were dependent on them. They passively accepted per-
formed actions in situations of health or life risk and 
patients’ compliance or submission resulted not from 
the trust but rather dependence [21]. 

Degree of competence presented by medical pro-
fessionals is regarded as a key factor affecting trust. 
Studies indicate that patient’s experience can be as-
sociated with the expectation of care and appropri-
ate cure and with the nature of the relationship with 
a particular health care provider including concern 
and empathy. On the other hand, some findings sug-
gest that trust may arise when patients are convinced 
about medical professionals’ competencies which in-
clude [3, 49]: 
•	 carrying out appropriate tests to confirm the di-

agnosis before treatment;
•	 consistent diagnoses between colleagues;
•	 calling a senior colleague promptly when the 

case requires it;
•	 ability to identify a serious case through triage 

and prioritise treatment accordingly;
•	 consistent follow-up of patients to check pro-

gress.
The importance of trustworthiness of individual 

health professionals and healthcare institutions (hos-
pitals, health centres, emergency system) and forms 
of professionalised knowledge which are crucial for 
health systems to function in the interest of society 
have been emphasized [47]. 
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in various countries, as well as people who shape it 
daily, being its integral part as medical professionals. 

CONCLUSIONS
The article shows the multidimensionality of trust 

and the role it plays in the entire health care system. 
The collected cross-sectional data on the importance 
of the concept research proves that mutual trust im-
proves long-term and effective cooperation, reduces 
the need for monitoring, and triggers reciprocity. 
Moreover, it is the basic factor that builds social 
capital and a kind of glue that binds various organi-
zational and system links, thanks to which they can 
efficiently implement their goals and tasks.

Trust is especially important in situations where 
the degree of risk, uncertainty, and complexity in-
creases, as it allows us to reduce them and deal with 
them better. The fact that people can trust each other 
in situations requiring effort, cooperation, stress, and 
challenges has a positive effect on their relationships, 
which in such situations can strengthen and further 
develop positively. Research shows that a high de-
gree of interpersonal trust translates into increased 
trust in the activities of health care units and the en-
tire health care system, which seems to be a positive 
effect of shaping a culture based on trust ties, not 
only in the interpersonal but also in the wider context 
− general society.

It should be noted here that the professional duties 
of paramedics working in the medical rescue system 
are particularly burdened with risk and the occur-
rence of uncertainty as well as complexity. That is 
why building a climate of trust is so important both 
concerning patients who need emergency medical 
care, as well as members of the medical rescue team 
with whom they work daily, as well as other employ-
ees and superiors in the organization and the entire 
medical rescue system.

Trust in health care can be assessed at the three 
mentioned levels: interpersonal, organizational, and 
systemic. Thanks to trust at the interpersonal level, 
especially concerning the relationship between pa-
tients and medical professionals, a better level of 
adherence and compliance to treatment is observed, 
as well as a higher level of satisfaction with medical 
care, greater willingness to use health care services, 
including the continuation of care with a specific 
health care provider, as well as the perceived higher 
health-related quality of life.

Thanks to trust at the organizational level, it is 
possible to create joint plans aimed, on the one hand, 
at the improvement of a medical institution or effec-
tive change management, and on the other hand, at 

Continuing the theme of professional competenc-
es, it is worthy to note an example of research meas-
uring trust among health care professionals in Poland 
− a study comparing the level of trust in physicians, 
nurses and paramedics which indicated in patients’ 
opinion important advantages and disadvantages of 
each of these occupational groups. The questionnaires 
included four areas of questions such as contact with 
the patient (good/wrong), manual skills (possessing/
lack), diagnosis/therapy (accurate/wrong) and level 
of knowledge (high/low). In respondent’s assess-
ment, the best advantages of physicians were the ac-
curacy of the diagnosis and therapy and high level of 
knowledge and the best advantages of nurses were 
good contact with a patient and manual skills and in 
case of paramedics − manual skills and high level 
of knowledge. The respondents pointed that among 
the biggest disadvantages of physicians were wrong 
diagnosis/therapy and bad contact with patients, the 
biggest disadvantages of nurses were bad contact 
with a patient and low level of knowledge and of 
paramedics low level of knowledge and bad contact 
with a patient [50].

Although some researchers analysing the impor-
tance of trust in health care system have primarily 
focused on the relationship between physicians and 
patients, over time, the issue of trust also began to 
be raised in relationships between patients and health 
care teams, particular health care providers and or-
ganizations as whole systems and also managers 
supervising health care units [3, 46]. In this mean-
ing, research indicate also benefits of trust between 
managers and medical professionals which reduces 
the need for monitoring and may result in bigger job 
satisfaction and staff retention as well as higher ef-
ficiency of organisational performance.

In the face of uncertainty and risk at various levels 
(low, medium or high), there is usually uncertainty 
related to the motives, intentions or future actions 
of other people. These circumstances strengthen the 
need for trust, and in health care − as suggested by the 
results of various studies − it manifests itself through 
embracing confidence in competence understood as 
skills and knowledge and whether the trustee will 
work in the best interests of the trustor [17, 46, 51]. 

Collected and interpreted data about trust empha-
size the fact that successful and sustainable coopera-
tion results in a foundation of trust and reciprocity 
as well as the reduction of complexity and risk [52]. 
These values seem to be invaluable and it is worth 
considering how to put them into practice or improve 
their functioning in the face of the challenges en-
countered by modern medicine, health care systems 
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Prehospital management of accidental 
hypothermia
Maciej Otworowski1, Krzysztof Sośnicki1, Elżbieta Cipora1, Andrzej Kotela1,2

The accidental hypothermia can be diagnosed if a body temperature fall below the 35°C. It is frequently encountered in 
Poland. It was the cause of death of 1836 people between 2009 and 2012. 
The aim of our paper was to present the current state of the art regarding prehospital management of the hypother-
mic patient. 
The gold standard of internal body temperature measurement is by an esophageal probe.
The hypothermic patient should be handled very carefully. The wet clothes should be cut and the patient should be cov-
ered with insulation materials. Active rewarming should be initiated in all of the patients in severe and mild hypother-
mia. After finding an unconscious person who is likely to be in hypothermia, the search for signs of life should take 60 
seconds. When CPR is started it should be conducted with standard protocols. Infusion fluids should be heated and the 
preferred ones are: 0,9% NaCl and crystalloids. No antiarrhythmic or vasoconstrictive drugs should be given in patients 
with internal body temperature below 30°C. 
Conclusions: We should encourage providers to equip the rescue teams with the active rewarming devices and insula-
tion materials. The prevention of further heat loss in hypothermic patient is of the greatest importance. The life support 
should be centered around cardiopulmonary resuscitation with quality chest compressions and adequate ventilation. 
The definitive treatment of patients suffering from deep hypothermia is most effective in specialist centres dedicated to 
treating this condition. Air transportation is preferred to land transportation.

INTRODUCTION
Between 2009 and 2012 1836 people had died due 

to hypothermia in Poland [1]. The most common cause 
of hypothermia was exposure to cold air (90% of cases) 
[1]. The occurrence of hypothermia in Poland is strong-
ly associated with poor social circumstances [1]. 

The accidental hypothermia can be diagnosed if a 
body temperature fall below the 35°C and we divide it 
into: mild (35–32°C), moderate (32–28°C) and severe 
( <28°C) [2-8]. 

We should have in mind that all of the patients in 
a prehospital environment can suffer hypothermia. 
Amongst patients with severe trauma, the hypothermia 
occurence ranges between 13,3% and 43% [2]. 

THE AIM
The aim of our paper was to present the current state 

of the art regarding prehospital management of the hy-
pothermic patient. 

REVIEW AND DISCUSSION
Pathophysiology

Hypothermia primarily develops if the heat loss is 
greater than its production. The heat can be lost by con-

duction, convection, radiation and vaporization. The 
heat always flows from the warmer to colder object or 
medium. Conduction is a direct heat transfer between 
the objects. Convection is a heat transfer from an object 
to gas or liquid that is in motion. Radiation is a transfer 
of heat through electromagnetic energy. Vaporization 
causes the heat loss through an endothermic reaction of 
water vaporization from skin or while breathing. 

The risk of hypothermia increases after alcohol or 
drugs consumption, during exhaustion, trauma, illness 
and consciousness impairment [8-10]. In Poland ⅔ of 
the patients admitted to hospital because of hypother-
mia is under the influence of alcohol [1].

The first reaction after the exposure to a cold en-
vironment is sympathetic nervous system activation. 
It causes vasoconstriction in the skin limiting the heat 
loss through the body surface and stimulates shivering. 
Shivering increases with the body temperature decline 
and peaks at about 32°C [11, 12]. It reduces below 
32°C and stops about 30°C [11]. 

Shivering is an exceptionally effective heat produc-
tion method which can increase 6 times compared to 
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Fig. 1. Algorithm for prehospital management of hypothermic patient.

base metabolic rate [4, 8, 9, 13, 14]. Such effective 
shivering can last between 4 and 6 hours [4, 13]. In 
appropriately insulated patients with energy reserves, 
shivering can increase internal body temperature by 
up to 3°C per hour [11, 15]. 

The heat loss steps up when energy reserves de-
pletes [3]. The heat loss rate is influenced by many 
factors such as age, body weight and proportions, 
heat insulation, injuries and the body adaptation to 
low temperatures. Also the heat loss can be greatly 
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increased by specific environmental circumstances. 
The conjunction of cold air, wind and rain can reduce 
the insulation effectiveness provided by clothing by 
90% [4, 13]. 

The initial catecholamines ejection causes the 
rise of mean arterial pressure and cardiac output [3]. 
However, as the internal temperature drops, the rate 
of impulse conduction in the cardiac stimulus-con-
duction system decreases, leading to bradycardia [3, 
5]. Together with vasoconstriction and imparied dis-
sociation of oxygen from hemoglobin it leads to hy-
poxia. Then this leads to anaerobic metabolism and 
eventually to metabolic acidosis [2]. 

When the internal body temperature falls below 
the <28°C it greatly increases the risk of arrhythmias 
such as ventricular fibrillation [3]. 

With the temperature drop the clotting factors are 
less active and the platelet aggregation is impaired 
leading to increased bleeding time [2, 8]. 

Hypothermia along with coagulopathy and acido-
sis creates the so-called triad of death because of their 
synergic action leading to vital functions collapse [16]. 

Hypothermia protects the brain from hypoxia [5, 
11, 17]. The temperature decline lowers the oxygen 
demand by 6% for any 1°C drop [5, 9, 17]. In around 
26°C the oxygen consumption falls to 50% and by 
22°C to 25% of the baseline [5]. The time of the circu-
latory arrest after which full recovery can be achieved 
doubles every 8°C drop. In severe hypothermia the 
brain can tolerate circulatory arrest for more than 30 
minutes [11]. Full neurological in severe hypothermia 
was reported after over 6 hours of resuscitation [5, 11]. 

Evaluation
The gold standard of internal body temperature 

measurement in prehospital environment is by an 
esophageal probe inserted in the lower ⅓ of the es-
ophagus, 24 cm below the larynx on average [3, 5, 
8-11, 18]. Placing the sensor too high can result in a 
falsely higher reading, due to the fact that it is heated 
by exhaled air [8]. The alternative for this is a tym-
panic temperature measurement which reflects the 
brain temperature [3, 18, 19]. For the reading to be 
correct the device must be designed to be used in a 
cold environment [3, 8, 18, 19]. The ear canal must 
be cleaned, properly insulated and the sensor must be 
placed in an anterior-inferior quadrant of the ear ca-
nal [18]. In Poland, according to Darocha et al. study 
only 1/3 hypothermia cases are diagnosed based on 
the internal body temperature reading [1]. 

The apparent neurological symptoms appear 
when the body temperature falls by 4°C. Those in-

clude disorientation, apathy, amnesia, dysarthria, 
ataxia [3]. When the body temperature drops below 
30°C it usually leads to loss of the consciousness [3]. 

The Swiss System is useful in the initial exami-
nation and in the absence of appropriate temperature 
measurement methods [5, 8, 10, 11, 20].

1st stage hypothermia (HT1) – mild: conscious, shiv-
ering. (35-32°C)
2nd stage hypothermia (HT2) – moderate: impaired 
consciousness, may or not be shivering. (32-28°C)
3rd stage hypothermia (HT3) – severe: unconscious, 
vital signs present. (<28°C)
4th stage hypothermia (HT4) – severe: apparent death; 
no vital signs. (Variable)

According to Deslarzes et al. study the assigned 
category in swiss system correlates with the actual 
body temperature in only 50% of the cases [21]. 

Management
The prehospital management must be guided by 

three rules: adequate oxygenation, careful handling 
and full body insulation (Fig. 1) [3, 5].

The conscious hypothermic patient that is found 
in sitting or horizontal position must not be encour-
aged to stand up immediately. Walking increases the 
venous return of cold blood [22, 23]. Patient should 
be moved to a warm place and properly insulated. He 
should be given warm sugary drinks (if there is a cer-
tainty that he hasn’t got any condition needing urgent 
surgical management) [3]. He should be kept under 
the observation for at least 30 minutes. After this time 
he should gradually walk increasing its tempo to tol-
erable intensivity [11]. 

The wet clothes should be cut to minimize move-
ment of the patient [3, 5, 6, 14, 24]. Patient should be 
covered with insulation materials [3, 6, 9, 14, 24, 25]. 
Full body insulation and active rewarming methods 
are recommended for all of the patients that cannot 
move by themselves [3]. 

The coverings should maintain appropriate insu-
lation and prevent further heat loss due to evapora-
tion and convection. The most important is insulation 
from the ground [20]. 

When no special insulating materials are available 
the patient can be covered in improvised ones: jack-
ets, aluminium foil, bubble wrap, sleeping bags [26]. 

Lack of insulation will cause further heat loss and 
increase the risk of arrhythmias [9].
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Those actions must be taken quickly and under no 
circumstances they can’t delay the transportation to 
the medical facility [8, 20].

ECG monitoring should be connected as soon as 
possible, due to the high risk of arrhythmias in hy-
pothermic patients [3, 5, 10]. All kinds of pathologi-
cal readings might be encountered: PR and QT in-
tervals prolongement, QRS complex prolongement, 
elevation or depression of ST [14]. Most of them 
will correct with the rewarming [14]. The most of-
ten recorded initial rhythm in cardiac arrest in hypo-
thermic patients is ventricular fibrillation, but asys-
tole may be recorded in a substantial proportion of 
patients (30%) [27].

After finding an unconscious person who is like-
ly to be in hypothermia, the search for signs of life 
should take 60 seconds [3, 5, 4, 8]. The pulse should 
be palpated on the carotid artery [3]. Stiff, dilated 
pupils are not contradictions for resuscitation in hy-
pothermic patients [7, 11]. 

When CPR is started it should be conducted 
with standard protocols [5, 11, 17]. The mechanical 
chest compression devices should be used if they 
are available [9]. In some circumstances in which 
hypothermic patients are encountered the immedi-
ate or continuous CPR might not be possible. 

If there is a necessity to pause CPR it should be 
taken after 5 minutes of continuous CPR and should 
maximally last: 
•	 if the temperature is unknown or is between 

20°C and 28°C – 5 minutes
•	 if the temperature is below 20°C – 10 minutes 

[5, 11, 17]
The rescuers should use standard protocols re-

garding defibrillation when internal temperature is 
over 30°C [5, 9, 14, 17]. Below that margin they 
should do maximally three defibrillators [5, 9,  
11, 17]. 

Active rewarming should be initiated in all of the 
patients in severe and mild hypothermia in whom 
shivering is diminished [5, 6, 14]. In patients in 
whom shivering is present, active rewarming re-
duces shivering proportionally to heat given [2, 5]. 
However, we should consider it due to reduction of 
burden to the cardiovascular system and preserva-
tion of energy storages [2]. 

There are several methods of active rewarming. 
The most popular being electric, chemical and char-
coal heaters [8, 25, 28-30]. Heaters can be placed in 
armpits, on the chest or on the back. Those places 
guarantee the best heat transfer [2, 9, 20, 29]. How-
ever the placement of the heater must not interfere 
with the CPR [20].

The intravenous access can be challenging to obtain 
due to vasoconstriction. When the intravenous can’t be 
obtained the intraosseous access should be placed [11]. 

Infusion fluids should be heated to 38-42°C and 
administered under pressure (preferably in boluses) 
using short infusion tubes to limit the cooling of the 
fluid on its way to the body [1, 8, 14]. If a transfusion 
is necessary, the blood also should also be warmed to 
38-42°C [2]. For warming the fluids the special heat-
ers might be used, if they are not available the fluid 
bottles might be wrapped in insulation materials and 
for example placed in the warmest area in a transpor-
tation vehicle [2]. 

In one study warming blood by putting the pack 
in the armpit of a normothermic person increased the 
temperature to 17,2°C which shows complete inef-
ficiency of that method [2]. 

Considering the types of the fluids, the Ringer 
fluid should not be given to hypothermic patients due 
to the reduced ability to metabolise lactic acid in the 
liver in low temperatures [11]. The prefered infusion 
liquids are: 0,9% NaCl and crystalloids [8][10]. 

During the treatment of hypothermic patients we 
should remember about the afterdrop effect. It is a 
phenomenon in which the body temperature decreas-
es despite the elimination of cooling factor [8][9][23]
[28]. The effect can be as profound as 5-6°C. 

The internal temperature drops as a result of heat 
loss through its flow from a warm body core to cold 
peripheries and as a result of convective heat loss 
during increased flow through cold extremities [11]. 
Also, moving the patient might increase the venous 
return [11]. 

Only sources of high heat such as immersion in 
warm water or forced air rewarming completely pre-
vent the afterdrop effect. [4, 5, 13, 14, 28, 31, 32]. 
The biggest afterdrop is caused by early, forceful ex-
ercises [13]. It is worth noting that the only proven 
effective method of heating in warm water is to im-
merse the arms, forearms, shins and feet in water at 
a temperature of 42 to 45°C [13, 31]. It causes the 
opening of arterio-venal anastomoses in digits in-
creasing the return of warmed blood. 

Heated oxygen can prevent heat loss while breath-
ing, but does not contain much heat itself [11, 20, 28]. 
It shouldn’t be used as the only rewarming strategy 
[4, 11, 20, 28]. 

The adequate oxygenation is pivotal in myocar-
dium protection. Non intubated patients should re-
ceive supplemental oxygen. If the patient is uncon-
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scious the airways should be managed, including a 
laryngeal mask or intubation if necessary [6]. The 
advantage of adequate oxygenation outweighs the 
risk of ventricular fibrillation induction (which is 
low anyway) [3, 5, 9, 4, 8]. It is not recommended 
to use paralytics agents when the internal tempera-
ture is below 30°C due to their unpredictable me-
tabolism associated with liver, kidney and blood en-
zymes function impairment in low temperatures [8]. 

The medications administration in ALS protocols 
in hypothermic patients stirs a lot of controversy. No 
clear beneficial effect of antiarrhythmic or vasocon-
strictive drugs during resuscitation in patients with 
internal body temperature below 30°C has been re-
ported so far [1, 5, 6, 17]. After achieving the tem-
perature over 30°C the drugs should be administered 
with doubled intervals compared to standard pro-
tocols (i.e. adrenaline every 3-6 minutes) [5]. After 
achieving normothermia the drugs should be admin-
istered according to standard protocols [5]. 

That being said, the best prognosis have the pa-
tients without comorbidities in whom cardiac arrest 
has been witnessed, CPR started immediately and 
were treated with ECMO in hospital [9]. 

In the case of circulatory arrest during hypother-
mia the prognosis is influenced by number of fac-
tors. HOPE score integrates six variables available 
at hospital admission, to predict survival to hospital 
discharge of hypothermic patients with ECLS re-
warming:
•	 Age
•	 Sex
•	 Core temperature
•	 Serum potassium
•	 Presence of asphyxia (submersion with the head 

fully covered by water or snow avalanche acci-
dent AND in cardiac arrest at extrication)

•	 Duration of CPR (since CPR initiation until ex-
pected time of ECLSR cannulation [33].

Transportation
In the case of HT1 and HT2 the patient should be 

transported to the nearest hospital [5]. In the case of 
HT3 and HT4 and/or circulatory arrest/risk of circu-

latory arrest (ventricular arrhythmia/systolic arterial 
pressure <90 mmHg) the patient should be treated in 
a specialist centre with access to ECMO [5, 6, 8-10]. 
The temperature in the means of transport should be 
increased to the maximum temperature at which the 
rescue team feels comfortable [20]. 

Full recovery was reported at the internal body 
temperature as low as 13.7°C in an adult, 11.8°C in a 
child and resuscitation lasting up to 8h 40 min [34-37].

CONCLUSIONS
Hypothermia is not an unusual problem. It is fre-

quently encountered in autumn and winter. High con-
sumption of alcohol paralleled with poor social cir-
cumstances, which is not unusual, increases the risk 
of hypothermia dramatically. 

The body has its efficient adaptation systems, but 
they can easily collapse. 

The adequate temperature measurement is criti-
cal. Assessing the temperature by Swiss System has 
a profound burden of poor accuracy and placing the 
patient in a higher category (especially in HT2 in-
stead of HT3) might have dreadful consequences.  
The use of esophageal probes is far too rare and we 
rely too much on skin temperature measurement 
which is inadequate. The solution might be tympanic 
temperature measurement. It is easy to obtain and its 
reading is reliable. 

Active rewarming in prehospital field depends 
on rescue team equipment and experience in using 
such devices. However, the passive strategies which 
fall into the category of proper insulation must not 
be overlooked. The prevention of further heat loss is 
pivotal (Fig.1). 

We should encourage providers to equip the res-
cue teams with the active rewarming devices and in-
fusion liquids heaters. Numerous studies confirmed 
their efficacy and effectiveness. 

The life support should be centered around car-
diopulmonary resuscitation with quality chest com-
pressions and adequate ventilation. The use of medi-
cations in hypothermic patients is of limited use. 

The prehospital management should be as rapid as 
possible, because the definitive treatment of patients 
suffering from deep hypothermia is most effective in 
specialist centres dedicated to treating this condition. 
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The aim of this work was to present the recommendations for emergency medical teams in Poland during the SARS-
CoV-2 epidemic.
During the epidemic of the new coronavirus, health care system  in the world faced the need to deal with the effects 
of the virus. The medical staff’s behavior has been adapted to the new reality in order to  help patient best and prevent 
the staff from becoming infected. The result of these activities was the creation of new procedures and recommenda-
tions. Due to the huge role of pre-hospital care, it has become necessary to create procedures at the national level 
so that the way of dealing with an infected patient is the same. With the growing knowledge of the virus, the case 
definition has changed and the Ministry of Health has updated its recommendations. Emergency medical teams and 
air emergency services have adapted to the changes imposed by the Minister of Health. 
The global problem of the SARS-CoV-2 is still a challenge for healthcare systems in Poland and worldwide. It will be 
necessary to update previously developed guidelines and management schemes, with particular emphasis on emer-
gency medical services. The priority is to secure a sufficient amount of personal protective equipment, disinfectants 
and to create such procedures that will protect the system during the next crisis. It is important that healthcare profes-
sionals adopt a universal set of guidelines that they should follow to minimize SARS-CoV-2 infection.

INTRODUCTION
The turn of 2019/20 and year 2020 unexpectedly 

became a huge challenge for  health care systems of 
most countries in the world. Treatment and prevention 
of the spread of newly detected coronavirus causing 
pneumonia with acute respiratory failure has become 
a priority to protect the population from death.

The first country where a new coronavirus lat-
er named (Severe Acute Respiratory Syndrome 
CoronaVirus 2 (SARS-CoV-2) was detected as the 
causative agent of several cases of pneumonia was 
China. On December 31, 2019, the Wuhan Munici-
pal Health Commission in Wuhan City reported 27 
cases of pneumonia, including 7 with severe course, 
of unknown etiology, which was found to be due to 
coronavirus as a result of further research. Already 
on January 20, the virus was confirmed in three oth-
er countries: Thailand, Japan and South Korea. The 
cases described are exported from China. The first in-
fected person  reported in Europe was a patient from 
France who had previously stayed in China. On 28 
January, four days after the first European incident, 
some infections were recorded in Germany [1]. On 
January 30, 2020, the World Health Organization 

(WHO) announced the outbreak of the new coronavi-
rus as “an international public health emergency” [2]. 
Week after week, public opinion has learned about 
the next numerous cases of the virus in different parts 
of the world  with large outbreaks and large numbers 
of victims in Italy, Spain, the United States and Bra-
zil. On March 11, WHO announced a “pandemic” of 
the new SARS-CoV-2 coronavirus.

China has changed the case definition of the new 
coronavirus several times, resulting in uncertainty 
as to the exact number of cases and the extent of 
the virus’s spread. SARS-CoV-2 belongs to the 
Coronaviridae family, has a single RNA strand with 
positive polarization (ssRNA (+)) and causes severe 
acute respiratory distress syndrome. COVID -19 as 
an infectious disease caused by a newly discovered 
virus unknown before the outbreak of China is char-
acterized by: fever, dry cough, and fatigue. Other 
symptoms observed include myalgia, headaches, 
nasal congestion, conjunctivitis, loss of taste and 
smell, rash, skin changes in  fingers and toes [3].The 
severe form of the disease causes breathing difficul-
ties, shortness of breath and subsequent respiratory 
failure leading to death.
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THE AIM
The aim of this work was to present the recom-

mendations for emergency medical teams in Poland 
during the SARS-CoV-2 epidemic.

REVIEW AND DISCUSSION
The first Polish case of SARS-CoV-2 was detected 

on March 4, 2020 [1]. Along with the increase in the 
number of confirmed cases, on March 13 the Minister 
of Health introduced a regulation “regarding the an-
nouncement of an epidemic emergency in the territory 
of the Republic of Poland” [4]. On March 24, an “epi-
demic status”[5] was announced and then declared 
relevant ordinances in connection with the epidemic.

Health protection in Poland has faced a huge chal-
lenge aimed at preventing and reducing the effects of a 
rapidly spreading virus. Patient treatment was targeted 
at helping with infected coronavirus, planned patients’ 
appointments were suspended, specialist clinics were 
limited, appropriate procedures in primary care and 
inpatient care were introduced. A network of  infec-
tious hospitals was created, and pre-existing infec-
tious wards were placed in full readiness. Particular 
attention should be given to pre-hospital care activi-
ties. Emergency medical teams, including Polish air 
ambulance, have become a pillar of help for patients 
infected with SARS-CoV-2.

From the very beginning, the dispatchers of emer-
gency teams had to face basic problems: lack of current 
procedures, lack of personnel (personnel in quarantine 
due to ambiguous regulations ) and the availability of 
personal protective equipment.

The knowledge we have about the virus shows that 
it is transmitted from person to person by droplet or 
by inhalation of secretions generated by an infected 
person. The infection is also possible through mucosal 
contact and by inhalation of the aerosol. Therefore, 
the person providing assistance, particularly during 
high-risk procedures, including those generating aero-
sols (e.g. nebulization, patient suctioning) should be 
fully secured. In the initial period, the disposers who 
had not been prepared for such a scale before had to 
face the lack of adequate resources to protect person-
nel against infection and disinfectants. There were no 
suits, masks, goggles, hand disinfectant, etc. The help 
of voivods, including material reserves agencies, was 
often needed. To meet the needs, recommendations 
began to arise regarding the use of personal protective 
equipment (PPE):
•	 ECDC recommendations on putting on and taking 

off personal protective equipment during patient 
care with suspected or confirmed SARS-CoV-2 
infection (COVID 19);

•	 recommendations of a national consultant in the 
field of infectious diseases of 06.04.2020 regard-
ing the use of personal protective equipment and 
the way of organizing rooms in which medical 
assistance is provided to patients with suspected 
COVID-19;

•	 recommendations on the type of personal protec-
tive equipment for medical staff  in contact with 
a patient suspected or diagnosed with SARS-
CoV-2 infection” issued on 23.04.2020 by the 
Ministry of Health.

Personal protective equipment for medical per-
sonnel includes [6, 7]:
1.	 gloves (optimally 2 pairs put on each other inside 

preferably with an extended cuff;
2.	 aprons or overalls (barrier / waterproof apron, 

with long sleeves covering the knees, in the ab-
sence of a non-woven apron optimally combined 
with a foil apron. Overalls with the appropriate 
EN 14126 standard. The use of special types of 
footwear, shoe protectors is not required).

3.	 masks (covering the nose, mouth and chin tightly 
type FFP2 = N95 or FFP3 = N99. The half-mask 
should be best fitted  the face. In the absence of 
the above mentioned masks, the use of surgical 
masks is allowed);

4.	 goggles and visors (reusable after disinfection);
5.	 caps or other hair protection (used by people 

whose hair interferes with the proper use of other 
personal protective equipment).

These documents also pay attention to how to put 
on and take off  personal protective equipment. The 
carried out observations indicate that  contamination 
during work in a damaged suit or improper removal 
may cause the infection of  the staff.

The members of emergency medical teams in the 
initial phase operated without procedures relevant to 
the situation. In order to meet the expectations, the 
dispatchers began to create appropriate recommen-
dations aimed at ensuring the safety of crews and as-
sistance to patients by  a qualified personnel in dedi-
cated departments. Began to be use:
•	 putting on personal protective equipment (gog-

gles, masks) for each patient;
•	 putting on surgical masks for patients;
•	 limiting the number of team members staying 

with the patient;
•	 change in the test method (interview focused 

on the possibility of SARS CoV-2 infection and 
temperature measurement).

Baker et al. [8] provides guidance on the mini-
mum necessary protection that physicians, nurses, 
related healthcare, and facility personnel should pro-
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vide against SARS-CoV-2. infection. The document 
presents in detail issues such as:
•	 washing personal clothing – personal clothes 

should have been recently laundered in hot water 
with detergent, bleach, and dried in an electric or 
gas dryer,

•	 personal hygiene – before leaving home or on ar-
riving at the health care facility the staff member 
should shower from head to toe with soap and 
warm water, 

•	 nonessential wear – remove all jewelry, watches, 
and other nonessential wear that is not covered 
by clothing, cosmetic facial makeup,

•	 clean identification card (ID),
•	 hand washing – wash both hands and all fingers 

with soap and warm water for at least 20 seconds 
(soap and water or use a concentration of 60% or 
more alcohol-based, especially before and after 
each patient contact); use a moisturizer on the 
skin frequently following washing with soap and 
water,

•	 cell phones and cell phone covers should be 
cleaned at least once daily advisably after a shift,

•	 protective eye coverings – the role of eye pro-
tection is. google, helmets, personal glasses and 
contact lenses,

•	 protection of the nose and mouth – the role of 
face mask, types, removal, cutaneous irritation, 
adverse physical effects on staff, 

•	 facial hair – beards and facial hair cut short and 
tightly controlled, 

•	 the role of disposable gloves – gloves must be 
used when in contact with the patients’ blood, 
stool, or other body fluids such as saliva, sputum, 
nasal discharge, conjunctival discharge or tears, 
vomit, or urine,

•	 contact with blood, stool, or other body fluids,
•	 coveralls vs. white coats/gowns – no clinical 

studies have compared white coats, gowns, and 
coveralls,

•	 footwear – cleaning, disinfection, bagged, 
•	 postshift hygiene and doffing PPE, postshift 

clothing,
•	 privately owned vehicular transportation – clean 

motor vehicles daily,
•	 SARS-CoV-2 testing – medical personnel should 

be tested initially for the antigen of SARS-CoV-2 
and subsequently every 3 days throughout the 
pandemic.

With the passage of time and the increase in the 
incidence of new coronavirus, the Ministry of Health 
began to issue recommendations for emergency 
teams and medical dispatchers. The first document 

was issued on February 11, 2020. “Recommenda-
tions for sanitary / medical transport teams and emer-
gency teams, due to the risk of coronavirus infection 
from Wuhan nCOV 2019) [9]. The recommendations 
included a description of the way in which coronavi-
rus was disseminated, how to protect personnel: long 
sleeved disposable clothing, disposable gloves, gog-
gles, helmets, at least surgical masks. Patient protec-
tion measures: protect the patient with a protective 
mask. Suspicious of getting  infected patients were 
to be transported with extreme caution to a hospital 
with an infectious disease department. Attention was 
also paid to disinfection of the ambulance with an-
tiviral agents. The updates of the recommendations 
were related to the changing epidemic situation in the 
country and the definition of the case, which is be-
ing transformed for the purposes of surveillance of  
human infections with the new coronavirus. Initially, 
the patients were divided into two groups, the first 
one  required meeting the epidemiological criterion 
(maintaining close contact with a person diagnosed 
with COVID-19; travelling / staying in a region in 
which widespread COVID-19 transmission was 
maintained; returning from the area in which local 
COVID-19 transmission was of low prevalence but 
the clinical condition required COVID-19 diagnos-
tics). Along with the growing internal transmission 
of the virus, the epidemiological criterion was lim-
ited to the information on contact within the last 14 
days with an infected person or a person suspected 
of SARS-CoV-2 infection. In addition, patients were 
divided into three groups (criteria) [9-11]:
•	 Criterion A – an asymptomatic patient meeting 

the epidemiological criteria
•	 Criterion B – subfebrile condition, cough, ma-

laise, rhinitis, sore throat, without symptoms 
such as fever> 38 deg. C, number of breaths> 20 
/ min, low saturation.

•	 Criterion C – symptoms of acute respiratory in-
fection of sudden onset meeting at least one of 
the conditions fever> 38 degrees C, number of 
breaths> 20 / min, low saturation.

Depending on the symptoms reported, the ac-
tions of the members of emergency medical teams 
included  giving advice or transporting the patient to 
the appropriate hospital. On 23.04.2020, the Minis-
try of Health issued another update of the procedure 
where the epidemiological criteria were changed 
again (a close contact with a person with confirmed 
or probable incidence of COVID-19 or with a person 
in isolation; a person from quarantine or home iso-
lation; a person covered by epidemiological surveil-
lance) [12]. This document, unlike the previous ones, 
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As it turned out initially, the decontamination of 
the aircraft became the most serious problem. As a 
result of the procedures imposed by the helicopter 
manufacturer and the limited possibility of using  
available disinfectants publicly, the aircraft had to 
be subjected to 72 hour quarantine and readiness 
for the mission was limited to assistance only to pa-
tients with confirmed SARS-CoV-2 infection [14]. 
As a result of the work that has been done  to update 
the disinfection procedures, current guidelines al-
low you to return to full readiness after just 6 hours.

In order to help patients in the most severe con-
dition (subjected to ECMO), a procedure for trans-
porting patients with ECMO was created. Thanks to 
these guidelines, patients can be safely and quickly 
transported to specialized centers dealing with ex-
tracorporeal techniques supporting organs func-
tions.

The Ambulance Service has used a number of 
solutions to protect its personnel who have direct 
contact with the patient against SARS-CoV-2 infec-
tion:
•	 the helicopter cabin was modified by using a 

special partition separating the cockpit from the 
medical compartment;

•	 barrier tents were introduced to protect against 
direct contact with the patient’s head;

•	 decontamination chambers were purchased to 
disinfect the personnel after being in contact 
with the sick;

•	 isolation chambers were put into use;
•	 crews provided with reusable half masks.

The LPR Rescue Center operating within the 
structures of the Aviation Emergency Service has 
also taken a number of actions thanks to which, 
based on appropriate procedures, assistance is pro-
vided to patients with COVID-19. The priority task 
is to organize air transport of patients in the most 
severe condition to higher reference centers, includ-
ing “single-name” hospitals.

CONCLUSIONS
The global problem of the new coronavirus is 

still a challenge for healthcare systems in Poland and 
worldwide. Along with further research on the virus, 
it will be necessary to update previously developed 
guidelines and management schemes, with particular 
emphasis on emergency medical services. The Medi-
cal Rescue System, including medical, air and ground 
dispatch teams, still needs to be prepared for a sudden 
increase in the number of cases including severely ill 
patients. The priority is to secure a sufficient amount 
of personal protective equipment, disinfectants and 

also refers to on-site procedures, where the priority 
is given to:
•	 the option of examining the patient without oth-

er people; 
•	 putting on a surgical mask for the patient (opti-

mal placement of the mask by the patient him-
self);

•	 the measurement of temperature, SaO2, a num-
ber of breaths

 Patients with symptoms of shortness of breath, 
high fever, tachypnoe, and low saturation should 
be carried  to a hospital dealing with patients with 
COVID-19.

Medical dispatchers also play a key role in the 
emergency medical system, for which the Minis-
try of Health publishes relevant recommendations 
along with the procedures envisaged for emergency 
medical teams. Due to the limitations of primary 
care, patients requiring help try to get it by call-
ing the emergency medical team even in a non-life 
threatening situation. Medical dispatchers, in ac-
cordance with their competences, acting on the ba-
sis of recommendations, inform patients about the 
appropriate course of action, depending on the state 
in which the patient is. In a life-threatening situation 
(patients with criterion C), a medical rescue team is 
available. The issued recommendations meant that 
cooperation had to be established between medical 
dispatch offices and the sanitary inspection [12, 13]. 
The dispatcher’s tasks include reporting to the Povi-
at Sanitary Inspection about every patient suspected 
of being infected with SARS-CoV-2.

The air Emergency Medical Service as dispatch-
ers of air medical emergency teams also faced up 
problems that need to be tackled  by medical emer-
gency teams. To meet the expectations, a team of 
experts creates and updates procedures to serve the 
safety of crew members and help patients.

“Recommendations for HEMS (helicopter emer-
gency medical service) / SZT (airplane transport 
team)  crews in case of contact with a patient sus-
pected or diagnosed with SARS-CoV-2” contain 
constantly updated recommendations regarding: 
information support scheme, case definition ac-
cording to the recommendations of the Minister of 
Health, routine use of personal protective equip-
ment, changes in medical standardization ( change 
of medical equipment), isolation and disinfection 
methods, preparation for flights, patient handling 
including during high risk procedures, decontami-
nation of the aircraft after the mission, using special 
procedures such as transporting a patient from ex-
tracorporeal membrane oxygenation (ECMO) [14].
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to create such procedures that will protect the system 
during the next crisis. Physicians, nurses, and allied 
health care and facility staff in all frontline environ-
ments must be provided and utilize necessary personal 

protective equipment (PPE). It is important that health 
care staff adopt a universal set of guidelines in which 
to conduct themselves in order to minimize infection 
with the SARS-CoV-2 contagion.
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