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ABSTRACT Rapid recognition of cardiac arrest based on the data reported by a bystander, and delivering telephone cardiopulmonary resuscitation instructions by emergency 
medical services (EMS) dispatcher promote timely provision of first aid by people who witness the emergency, and this may significantly influence the outcome of out-of-
hospital cardiac arrest (OHCA). This review is aimed to analyze the up-to-date scientific literature on EMS dispatcher recognition of OHCA. In particular, general concept 
and experience of algorithm-based diagnosis of cardiac arrest, difficulties of telephone OHCA recognition, approaches for dispatcher diagnosis quality evaluation and 
assurance are discussed herein. Based on the analysis results, recommendations on organizing and improving the effectiveness of EMS dispatcher recognition of cardiac 
arrest are formulated. The review is designed primarily for EMS and public health specialists. 
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INTRODUCTION 

The dispatcher of emergency medical services (EMS) is usually the first and, often, decisive person in the process of 
assisting patients with life-threatening conditions, including out-of-hospital circulatory arrest (OHCA). The main tasks of the 
dispatcher when receiving telephone calls include confirmation of the need for assistance, identification of priorities and 
mobilization of the resources of the EMS system, respectively [1]. The decisive role of the dispatcher is reflected in each of 
the links of the generally accepted concept of "chain of survival" which is a sequence of actions that have a direct impact 
on the outcomes of patients with OHCA [2]. So, dispatching is designed to provide: 

1) early recognition of cardiac arrest or manifestations indicative of the threat of circulatory arrest (for example, 
retrosternal pain as a manifestation of myocardial ischemia); 

2) timely initiation of cardiopulmonary resuscitation (CPR) by bystanders according to instructions via telephone; 
3) determining the location of the automatic external defibrillator closest to the scene of the accident and, accordingly, 

early defibrillation of the OHCA by bystanders; 
4) early arrival of the EMS team with initiation of the extended protocol of CPR and early post-resuscitation assistance 

[2, 3]. 
The current recommendations of the European Resuscitation Council (ESR) emphasize the great importance of 

effective interaction between the EMS dispatcher and the bystander to increase the survival of patients with OHCA [3]. The 
ability of the dispatcher to quickly recognize the problem and provide instructions for first aid is especially important when 
the circulatory system suddenly stops and the patient’s chances of survival are reduced by 5-10% with each minute of delay 
in initiating resuscitation [4]. 

Early recognition of OHCA by the dispatcher on the basis of data obtained via telephone significantly increases the yhe 
chance of bystanders resuscitation and defibrillation, and also allows the dispatcher to send a specialized resuscitation 
team. All these factors determine the outcome for a patient with circulatory arrest [4]. Today, it has been proven that the 



survival of patients with OHCA depends on the timely and correct diagnosis of cardiac arrest by the dispatcher [5, 6]. 
DISPATCHER ALGORITHM OF OHCA DIAGNOSIS 

To increase the speed and accuracy of the patient's condition assessment by EMS dispatchers, algorithms and 
scheduling criteria may be used, also known as “decision support tools” [1, 7]. Dispatching algorithms that use a specific 
sequence of questions aimed at detecting a circulatory arrest, may significantly improve the efficiency of OHCA diagnosis 
in comparison with an arbitrary dispatch survey, when inappropriate and unnecessary questions often cause a delay in the 
provision of vital assistance [4, 8, 9]. 

The first experience of using the dispatch algorithm for recognizing OHCA and providing bystanders with circulatory 
arrest instructions for CPR via telephone was obtained in the USA in the early 1980s  [10, 11]. The implementation of the 
algorithm in the work of the King County Dispatcher Service (Washington) led to an 11%  increase in the number of cases 
when CPR was conducted by OHCA bystanders [11]. Later, the programs of dispatching in OHCA were introduced and 
demonstrated high efficiency in many other countries [4, 7, 9, 12, 13]. 

The analysis of the OHCA diagnostic algorithms, presented in foreign literature, showed that they are based on a similar, 
well-established structure that is displayed in a tree-like sequence of dispatcher questions with yes, no, or unsure options 
( Fig. 1) [4, 8, 12, 14, 15]. After a brief assessment of the reason for the appeal and confirmation of the address, the 
dispatcher asks two questions to determine the presence of consciousness and normal breathing in the victim. Negative 
answers of the respondent to both questions indicate a high probability of OHCA, and the dispatcher immediately proceeds 
to the algorithm for providing instructions on CPR [4, 8, 12, 15]. 

 

 

Fig. 1. The algorithm of OHCA recognition via phone 
Note: * — the additional brief survey may be used to reveal the type of breathing in accordance with a set of “trigger words” predictors of agonal respiration, 
as well as calculation of the duration of pauses between breaths (see below) 



  
According to the recommendations of the ERC 2015, the main signs of cardiac arrest are the lack of response to external 

stimuli and normal breathing [3]. The combination of "unconsciousness" with "lack of breathing" or "abnormal breathing" is 
most often used by EMS dispatchers for recognizing cardiac arrest via telephone [4, 8, 16]. Interrogation algorithms based 
on identifying these signs provide approximately 70% (from 38 to 97%) that the OHCA will be unmistakably recognized by 
the dispatcher [16]. 

While testing the response to external stimuli and the patient's breathing under the guidance of the EMS dispatcher, 
OHCA bystanders may also arbitrarily report additional data for which a reliable association with correct recognition of 
OHCA has been confirmed [6, 17 ]. The analysis of more than 14 thousand audio records of ambulance calls in Amsterdam 
(Netherlands) for 8 months showed that reliable predictors of cardiac arrest are cyanotic, pale or gray complexion, and the 
words "died" or "die" [6]. Knowing such “trigger words” and “trigger phrases” may help a dispatcher suspect cardiac arrest 
already at the initial description of the incident by an OHCA bystander (before the beginning of the survey) or clarify the 
diagnosis of circulatory arrest if the results of the evaluation of the response and breathing are doubtful [17] . 

Currently, there is no consensus which of the diagnostic algorithms should be used for optimal dispatch of cases of 
OHCA, and the practice of dispatching in cardiac arrest does not have common standards [7, 18]. The most widely used 
dispatcher tracking tools for calls to the EMS service, which include the OHCA recognition algorithms, are the medical 
prioruty dispatch (MPD), mainly used in the United States, and the criteria-based dispatch (CBD), which is more common 
in countries of the European Economic Union. According to a comparative analysis, these systems have approximately the 
same ability to reliably identify OHCA, and the most frequent cause of unrecognized cardiac arrest for both systems is the 
incorrect interpretation of agonal respiration [18]. Although the MPD and CBD systems are the most popular, many EMS 
services prefer the development and implementation of their own algorithms and case dispatching programs for OHCA [6–
8, 19]. 
DIFFICULTIES OF OHCA DIAGNOSIS VIA TELEPHONE 

Factors such as incomplete, inaccurate, incorrect, or incorrectly interpreted information by the EMS dispatcher may 
complicate the recognition of OHCA and, therefore, delay the provision of resuscitation [1, 3]. Often, OHCA remains 
undetected when a bystander mistakenly believes that the victim has signs of life, or as a result of an incomplete survey by 
the dispatcher (for example, when the dispatcher does not ask for breathing) [6, 20]. In order to avoid cases of unrecognized 
OHCA, it is recommended that the EMS dispatchers maintain a initially high level of alertness regarding possible cardiac 
arrest when processing each incoming call [8]. 

One of the main factors preventing the correct identification of OHCA by a dispatcher is agonal breathing [3, 6, 8, 16, 
18, 21, 22]. Rare and deep convulsive respiratory movements may be mistakenly interpreted by individuals without special 
knowledge as a sign of life, while the prevalence of agonal respiration in the first minutes after the heart stops reaches 40% 
[21, 23]. As a consequence, the chance of timely CPR for cases of OHCA in the presence of agonal respiration may be 
several times lower than for cases of cardiac arrest accompanied by apnea (23% vs. 92%, respectively [24]). According to 
some reports, agonal respiration is the cause of unrecognized circulatory arrest in 50% of cases [16, 21]. 

Considering the significant negative effect of agonal respiration on the effectiveness of OHCA diagnosis, it is 
recommended to focus on this problem in the process of CPR learning [3]. According to the study of Bohm et al. (2009), 
due to the additional training of EMS dispatchers to recognize agonal breathing via telephone as part of a one-day course, 
it is possible to achieve a more than two-fold increase in the bystander CPR incidence [22]. 

Roppolo et al. (2009) demonstrated the advantages of a modified dispatch algorithm, which included an assessment of 
the duration of pauses between breaths in cases where the caller could not confidently answer whether the victim's 
breathing was “normal” [25]. To do this, the dispatcher asked the bystander to say “now” each time the victim breathed. 
The interval between breaths of more than 10 sec in an unconscious patient was a criterion for initiating CPR. After the 
introduction of the new algorithm, the percentage of undiagnosed cardiac arrest fell from 28% to 19% [25]. The positive 
experience of the practical application of algorithms for determining the duration of pauses between breaths in order to 
identify pathological respiration as a criterion for the provision of CPR instructions was subsequently described by other 
authors [19, 26]. 

In some cases, cardiac arrest may be accompanied by short-term convulsions caused by a sudden cessation of blood 
flow to the brain [3]. A bystander and a dispatcher may regard this manifestation as an epileptic seizure that delays 
recognition of circulatory arrest and assistance [27]. 

Other factors preventing identification of OHCA via phone include the absence of a bystander at the scene of an incident 
during a conversation with the dispatcher, lost connection, inability to change the victim’s position and assess 
consciousness and breathing, bystander’s refusal to carry out the assessment, EMS team arrival, and language barrier [8, 
13, 15]. 

While unrecognized cardiac arrest seems to be the most significant problem, a false positive diagnosis of OHCA may 
also have some medical and economic consequences. The criteria for diagnosing cardiac arrest, offered by the current 
international guidelines which underlie most control algorithms, correspond to a number of other conditions common in the 
practice of emergency medicine, including stroke, epileptic seizure, hypoglycemia and drug poisoning, which create 
prerequisites for overdiagnosis of OHCA and performing CPR when it is not indicated [28]. 

It is known that chest compressions may cause serious injuries, including fractures of bone structures, damage to blood 
vessels and parenchymal organs [29]. White et al. (2010) determined the prevalence of cases of CPR under the supervision 
of the dispatcher to the injured without OHCA, and also analyzed the frequency, type and severity of injuries associated 
with chest compressions [30]. It was found that in 45% of cases when the dispatcher provided instructions on CPR, the 
victim actually did not have a circulatory arrest, and in about 18% of cases bystanders performed a closed chest massage 
to the victims without OHCA. Complications of CPR in patients without OHCA were limited to discomfort or chest pain (9%) 



and rare cases of fractures (2%) [30]. The absence of serious undesirable consequences of resuscitation by witnesses in 
cases of false-positive diagnosis of OHCA via phone is also confirmed by the results of other studies [14]. 
EVALUATION AND QUALITY ASSURANCE OF OHCA DIAGNOSIS VIA TELEPHONE 

There are no generally accepted criteria for assessing the functioning of the dispatch EMS in cases of OHCA [8]. To 
determine the effectiveness of diagnosis of OHCA, the dispatcher most often uses time indicators, the gap between the 
incoming call and identification of cardiac arrest and the gap between the incoming call and the first compression of the 
chest [8, 9]. These figures vary widely: from 40 s to 4 min for the time until confirmation of cardiac arrest and from 2.5 to 6 
min for the time before initiations of compressions. As a possible standard, 1 min and 2 min, respectively, are offered [8, 
9]. The correct identification of OHCA by dispatchers in 95% cases, when there is an opportunity to assess the 
consciousness and breathing of the victim via phone, is recommended as a target indicator of the effectiveness of the 
OHCA dispatching diagnosis in the EMS system [8]. 

An important measure to ensure the quality of the dispatching in OHCA is periodic monitoring of the compliance by the 
dispatchers of the emergency medical system with the adopted algorithms for cardiac arrest based on the expert evaluation 
of randomly selected audio recordings of telephone calls [4, 15]. Having analyzed the work of dispatchers of the London 
Ambulance Service for 32 months, Heward et al. (2004) revealed a positive correlation between the dispatchers' adherence 
to the current algorithm and the accuracy of the OHCA diagnosis [4]. 

Although the effectiveness of the OHCA diagnosis via telephone depends on the knowledge and skills of the dispatcher, 
currently there are no uniform international recommendations for additional training of EMS dispatchers [7]. Depending on 
the country and the characteristics of the EMS service, the role of the dispatcher may may performed by both medical 
workers (for example, nurses or paramedics), and people without medical education who had special training in dispatching 
[7, 13]. To improve the performance of the dispatch service, it is necessary to carry out regular training of the EMS 
dispatchers on the principles of algorithmic diagnostics of the OHCA by telephone [22, 31]. Implementing a telephone 
training program for dispatchers to identify cardiac arrest helps increasing the frequency of dispatching instructions for CPR 
and chest compressions performed by bystanders in cases of OHCA [32, 33]. The improved survival rates with a favorable 
neurological outcome were also demonstrated for some training programs after their introduction [32]. 

The particular attention in the learning process should be given to the recognition skills of agonal breathing based on 
the signs described by the bystanders via phone [8, 22]. An important element of training and advanced training programs 
for dispatchers of the Emergency Medical Service is a detailed analysis of cases of unsuccessful diagnostics of OHCA with 
listening to audio recordings of real telephone calls [8, 22, 27]. The system of simulation training of dispatchers showed 
high efficiency. It involves working out the recognition skills of OHCA via phone by simulating calls to the dispatch service 
and the subsequent assessment of the actions of the dispatcher by an instructor [28, 34]. 
DOMESTIC EXPERIENCE 

Currently, there is no unified approach to the dispatching support of OHCA cases in the Russian Federation. Some 
attempts have been made in some regions to introduce the instruction for bystanders by dispatchers via phone. However, 
scientific publications describing such experience are extremely few. It is reported that the provision of CPR instructions via 
telephone to bystanders of road traffic accidents had been put into practice in Novosibirsk since 2011, and subsequently 
the proportion of bystander CPR has doubled [35]. The Territorial Center of the Disaster Medicine in the Perm Territory has 
introduced a system of operational regulation of assistance in case of road-traffic accidents, which particularly included 
providing bystanders with “comprehensive recommendations for first aid” [36]. 

At the same time, there are some obstacles for the large-scale implementation of dispatching in OHCA. The current 
regulatory framework does not provide for such instructions. According to the Order of the Ministry of Health of Russia 
dated June 20, 2013 No. 388n (as amended on 05/05/2016) “On Approving the Procedure for Providing Emergency Medical 
Services, Including Emergency Medical Care”, calls are received and the EMS team is sent to the scene by a paramedic 
or a nurse [37]. They are employees of the operations department, which is a structural unit of a medical organization that 
provides emergency care outside of a medical organization. At the same time, the list of functions of the operations 
department does not provide for the obligation to instruct bystanders to carry out any first aid measures, including CPR 
[37]. This is not provided by the Order of the Ministry of Health of Russia dated February 10, 2016 No. 83n “On Approval 
of Qualification Requirements for Medical and Pharmaceutical Workers with Secondary Medical and Pharmaceutical 
Education”, which establishes educational requirements [38]. 

Another problem is the low public readiness to provide first aid, including CPR. Particularly, this is evidenced by the 
results of recent interviews with residents of the Crimean Peninsula [39]. The survey showed an insufficient coverage of 
learning CPR, poor knowledge on CPR, low motivation to learn and a limited willingness to provide first aid for heart failure, 
and lack of knowledge and CPR skills was confirmed as the most common and significant factor preventing from assisting 
potential OHCA bystanders [39]. 
CONCLUSION 

The effectiveness of the EMS system functioning largely depends on the work of the dispatch service, and the 
optimization of the dispatching processes is considered an economically effective method of increasing the survival of 
patients with life-threatening conditions, including blood circulation arrest [3]. Considering the high frequency of occurrence 
of OHCA and the low level of resuscitation activity [40, 41], there is a need to develop and implement a standardized 
dispatching program for cases of OHCA in the EMS system in the Russian Federation, which will reduce the mortality rate 
by increasing the incidence of bystander CPR. Three main components are required for the creation and effective 
functioning of the program of dispatching instructions for OHCA: 1) the development and subsequent improvement of 
algorithms for diagnosing cardiac arrest and providing CPR instructions via phone; 2) training for  dispatchers; 3) continuous 
monitoring and improvement of dispatching service [27]. 

The timely recognition of cardiac arrest by the dispatcher significantly increases the chance of early assistance and a 



favorable outcome. In order to identify OHCA quickly and accurately, the dispatcher must possess the appropriate 
competencies and use reliable means to support decision making [7]. The results of the analysis of foreign experience of 
OHCA dispatching allow us to formulate a number of recommendations, which will help increasing the efficiency of 
recognition of cardiac arrest by the EMS dispatcher and, therefore, will have a positive impact on the survival of patients 
with OHCA. 

1. Recognition of OHCA via telephone should be based on a branching dispatching diagnostic algorithm based on an 
assessment of the victim’s consciousness and breathing. 

2. An EMS dispatcher should confirm cardiac arrest and provide CPR instructions via phone in all cases of lack of 
reaction to external stimuli together with apnea or agonal breath. 

3. To improve the efficiency of diagnosis of OHCA via telephone, the algorithm may be supplemented with a list of 
“trigger words” that are reliably associated with cardiac arrest. The list should be formed taking into account national-cultural 
and linguistic peculiarities based on the analysis of audio recordings of ambulance calls. 

4. The algorithm may include assessment of intervals between breaths in order to increase the probability of recognizing 
agonal respiration by an EMS dispatcher as a criterion for diagnosing OHCA. 

5. The EMS dispatchers should regularly undergo training on the principles of diagnosis of OHCA via phone. It is 
advisable to include the development of the recognition skills of cardiac arrest by telephone in the conditions of simulating 
dispatching work and the analysis of real cases of dispatching OHCA with listening to audio recordings of telephone calls 
into the training program. 

6. In order to control and ensure the quality of dispatching cases of OHCA within the EMS system, it is recommended 
to conduct a selective expert evaluation of audio recordings of telephone calls, followed by discussion and communication 
of the assessment results to the appropriate dispatchers, as well as carrying out a comprehensive analysis of the 
dispatching support of cases of OHCA within the EMS system with identification of factors complicating the diagnosis of 
cardiac arrest, and analysis of the effectiveness of diagnosis. 

7. When evaluating the effectiveness of dispatching in OHCA cases, it is offered to use the following indicators: the gap 
between the incoming call and detection of cardiac arrest, the gap between the incoming call and the first chest 
compression, as well as the percentage of cases of correct cardiac arrest identification by dispatchers. 

REFERENCES 
1. Castrén M., Bohm K., Kvam A.M., et al. Reporting of data from out-of-hospital cardiac arrest has to involve emergency medical dispatching — taking the 

recommendations on reporting OHCA the Utstein style a step further. Resuscitation. 2011; 82(12): 1496–1500. PMID: 21907688. DOI: 
10.1016/j.resuscitation.2011.08.020. 

2. Nolan J., Soar J., Eikeland H. The chain of survival. Resuscitation. 2006; 71(3): 270–271. PMID: 17070646. DOI: 10.1016/j.resuscitation.2006.09.001. 
3. Perkins G.D., Handley A.J., Koster R.W., et al. European Resuscitation Council Guidelines for Resuscitation 2015: Section 2. Adult basic life support and 

automated external defibrillation. Resuscitation. 2015; 95: 81–99. PMID: 26477420. DOI: 10.1016/j.resuscitation.2015.07.015. 
4. Heward A., Damiani M., Hartley-Sharpe C. Does the use of the Advanced Medical Priority Dispatch System affect cardiac arrest detection? Emerg Med J. 

2004; 21(1): 115–118. PMID: 14734398. PMCID: PMC1756371. 
5. Kuisma M., Boyd J., Väyrynen T., et al. Emergency call processing and survival from out-of-hospital ventricular fibrillation. Resuscitation. 2005; 67(1): 89–

93. PMID: 16129542. DOI: 10.1016/j.resuscitation.2005.04.008 
6. Berdowski J., Beekhuis F., Zwinderman A.H., et al. Importance of the first link: description and recognition of an out-of-hospital cardiac arrest in an 

emergency call. Circulation. 2009; 119(15): 2096–2102. PMID: 19349324. DOI: 10.1161/CIRCULATIONAHA.108.768325. 
7. Viereck S., Møller T.P., Rothman J.P., et al. Recognition of out-of-hospital cardiac arrest during emergency calls – a systematic review of observational 

studies. Scand J Trauma Resusc Emerg Med. 2017; 25(1): 9. PMID: 28143588 PMCID: PMC5286832. DOI: 10.1186/s13049-017-0350-8. 
8. Lewis M., Stubbs B.A., Eisenberg M.S. Dispatcher-assisted cardiopulmonary resuscitation: time to identify cardiac arrest and deliver chest compression 

instructions. Circulation. 2013; 128(14): 1522–1530. PMID: 23983252. DOI: 10.1161/CIRCULATIONAHA.113.002627. 
9. Plodr M., Truhlar A., Krencikova J., et al. Effect of introduction of a standardized protocol in dispatcher-assisted cardiopulmonary resuscitation. 

Resuscitation. 2016; 106: 18–23. PMID: 27327229. DOI: 10.1016/j.resuscitation.2016.05.031. 
10. Carter W.B., Eisenberg M.S., Hallstrom A.P., Schaeffer S. Development and implementation of emergency CPR instruction via telephone. Ann Emerg 

Med. 1984; 13(9 Pt. 1): 695–700. PMID: 6465650. 
11. Eisenberg M.S., Hallstrom A.P., Carter W.B., et al. Emergency CPR instruction via telephone. Am J Public Health. 1985; 75(1): 47–50. PMID: 3966598. 

PMCID: PMC1646147. 
12. Hiltunen P.V., Silfvast T.O., Jäntti T.H., et al. Emergency dispatch process and patient outcome in bystander-witnessed out-of-hospital cardiac arrest with 

a shockable rhythm. Eur J Emerg Med. 2015; 22(4): 266–272. PMID: 24809817. PMCID: PMC4530730. DOI: 10.1097/MEJ.0000000000000151. 
13. Oman G., Bury G. Use of telephone CPR advice in Ireland: Uptake by callers and delays in the assessment process. Resuscitation. 2016; 102: 6–10. 

PMID: 26898413. DOI: 10.1016/j.resuscitation.2016.02.006. 
14. Hallstrom A.P., Cobb L.A., Johnson E., Copass M.K. Dispatcher assisted CPR: implementation and potential benefit. A 12-year study. Resuscitation. 2003; 

57(2): 123–129. PMID: 12745179. 
15. Ho A.F., Sim Z.J., Shahidah N., et al. Barriers to dispatcher-assisted cardiopulmonary resuscitation in Singapore. Resuscitation. 2016; 105: 149–155. 

PMID: 27288652. DOI: 10.1016/j.resuscitation.2016.05.006. 
16. Vaillancourt C., Charette M.L., Bohm K., et al. In out-of-hospital cardiac arrest patients, does the description of any specific symptoms to the emergency 

medical dispatcher improve the accuracy of the diagnosis of cardiac arrest: a systematic review of the literature. Resuscitation. 2011; 82(12): 1483–1489. 
PMID: 21704442. DOI: 10.1016/j.resuscitation.2011.05.020. 

17. Tanaka Y., Nishi T., Takase K., et al. Survey of a protocol to increase appropriate implementation of dispatcher-assisted cardiopulmonary resuscitation for 
out-of-hospital cardiac arrest. Circulation. 2014; 129(17): 1751–1760. PMID: 24508824. DOI: 10.1161/CIRCULATIONAHA.113.004409. 

18. Hardeland C., Olasveengen T.M., Lawrence R., et al. Comparison of Medical Priority Dispatch (MPD) and Criteria Based Dispatch (CBD) relating to cardiac 
arrest calls. Resuscitation. 2014; 85(5): 612–616. PMID: 24525117. DOI: 10.1016/j.resuscitation.2014.01.029. 

19. Besnier E., Damm C., Jardel B., et al. Dispatcher-assisted cardiopulmonary resuscitation protocol improves diagnosis and resuscitation recommendations 
for out-of-hospital cardiac arrest. Emerg Med Australas. 2015; 27(6): 590–596. PMID: 26449723. DOI: 10.1111/1742-6723.12493. 

20. Hauff S.R., Rea T.D., Culley L.L., et al. Factors impeding dispatcher-assisted telephone cardiopulmonary resuscitation. Ann Emerg Med. 2003; 42(6): 
731–737. PMID: 14634595. DOI: 10.1016/S0196064403004232. 

21. Vaillancourt C., Verma A., Trickett J., et al. Evaluating the effectiveness of dispatch-assisted cardiopulmonary resuscitation instructions. Acad Emerg Med. 
2007; 14(10): 877–883. PMID: 17761545. DOI: 10.1197/j.aem.2007.06.021. 

22. Bohm K., Stålhandske B., Rosenqvist M., et al. Tuition of emergency medical dispatchers in the recognition of agonal respiration increases the use of 
telephone assisted CPR. Resuscitation. 2009; 80(9): 1025–1028. PMID: 19581043. DOI: 10.1016/j.resuscitation.2009.06.004. 



23. Bobrow B.J., Zuercher M., Ewy G.A., et al. Gasping during cardiac arrest in humans is frequent and associated with improved survival. Circulation. 2008; 
118(24): 2550–2554. PMID: 19276800. DOI: 10.1161/CIRCULATIONAHA.108.799940. 

24. Bohm K., Rosenqvist M., Hollenberg J., et al. Dispatcher-assisted telephone-guided cardiopulmonary resuscitation: an underused lifesaving system. Eur 
J Emerg Med. 2007; 14(5): 256–259. PMID: 17823559. DOI: 10.1097/MEJ.0b013e32823a3cd1. 

25. Roppolo L.P., Westfall A., Pepe P.E., et al. Dispatcher assessments for agonal breathing improve detection of cardiac arrest. Resuscitation. 2009; 80(7): 
769–772. PMID: 19477058. DOI: 10.1016/j.resuscitation.2009.04.013. 

26. Travers S., Jost D., Gillard Y., et al. Out-of-hospital cardiac arrest phone detection: those who most need chest compressions are the most difficult to 
recognize. Resuscitation. 2014; 85(12): 1720–1725. PMID: 25281907. DOI: 10.1016/j.resuscitation.2014.09.020. 

27. Bobrow B.J., Panczyk M., Subido C. Dispatch-assisted cardiopulmonary resuscitation: the anchor link in the chain of survival. Curr Opin Crit Care. 2012; 
18(3): 228–233. PMID: 22334216. DOI: 10.1097/MCC.0b013e328351736b. 

28. Hardeland C., Skåre C., Kramer-Johansen J., et al. Targeted simulation and education to improve cardiac arrest recognition and telephone assisted CPR 
in an emergency medical communication centre. Resuscitation. 2017; 114: 21–26. PMID: 28236428. DOI: 10.1016/j.resuscitation.2017.02.013. 

29. Krischer J.P., Fine E.G., Davis J.H., Nagel E.L. Complications of cardiac resuscitation. Chest. 1987; 92(2): 287–291. PMID: 3608599. 
30. White L., Rogers J., Bloomingdale M., et al. Dispatcher-assisted cardiopulmonary resuscitation: risks for patients not in cardiac arrest. Circulation. 2010; 

121(1): 91–97. PMID: 20026780. DOI: 10.1161/CIRCULATIONAHA.109.872366. 
31. Gijsenbergh F., Nieuwenhof A., Machiels K. Improving the first link in the chain of survival: the Antwerp experience. Eur J Emerg Med. 2003; 10(3): 189–

194. PMID: 12972893. DOI: 10.1097/01.mej.0000088430.19737.b1. 
32. Tanaka Y., Taniguchi J., Wato Y., et al. The continuous quality improvement project for telephone-assisted instruction of cardiopulmonary resuscitation 

increased the incidence of bystander CPR and improved the outcomes of out-of-hospital cardiac arrests. Resuscitation. 2012; 83(10): 1235–1241. PMID: 
22366353. DOI: 10.1016/j.resuscitation.2012.02.013. 

33. Tsunoyama T., Nakahara S., Yoshida M., et al. Effectiveness of dispatcher training in increasing bystander chest compression for out-of-hospital cardiac 
arrest patients in Japan. Acute Med Surg. 2017; 4(4): 439–445. PMID: 29123905. PMCID: PMC5649305. DOI: 10.1002/ams2.303. 

34. Meischke H., Painter I.S., Stangenes S.R., et al. Simulation training to improve 9-1-1 dispatcher identification of cardiac arrest: A randomized controlled 
trial. Resuscitation. 2017; 119: 21–26. PMID: 28760696. DOI: 10.1016/j.resuscitation.2017.07.025. 

35. Bol’shakova I.A., Kucherenko M.A., Samarina V.Yu., Kovalevskiy D.V. The role of the ambulance service in the framework of the unified concept of 
elimination of consequences of road accidents in the Novosibirsk region. In: Bagnenko S.F., ed. Ambulance-2017: proceedings of the 16th all-Russian 
Congress (scientific and practical conference with international participation), dedicated to the 85th anniversary of I. I. Dzhanelidze St. Petersburg Research 
Institute of Emergency Care and the 35th anniversary of the Department of emergency medical care of the North-West State Medical University. I. I. 
Mechnikova, (Saint Petersburg, 8–9 June 2017). Saint Petersburg: PSPbGMU im. I.P. Pavlova Publ., 2017: 18–20. (In Russian). 

36. Avdeyeva V.G., Balakhontsev A.P., Fedotkin O.V. Perspective directions of activity of territorial disaster medical center of the Perm region. Tikhookeanskiy 
meditsinskiy zhurnal. 2007; (1): 84–89. (In Russian). 

37. Order of the Ministry of health of the Russian Federation of 20.06.2013 No 388n (ed. from 05.05.2016) “On approval of the procedure for the provision of 
emergency, including emergency specialized medical care. Available at: http://base.garant.ru/70438200. (Accessed 17 Aug 2018) (In Russian). 

38. Order of the Ministry of health of the Russian Federation of 10.02.2016 No 83n “On approval of Qualification requirements for medical and pharmaceutical 
workers with secondary medical and pharmaceutical education”. Available at: http://www.garant.ru/products/ipo/prime/doc/71248254. (Accessed 17 Aug 
2018) (In Russian). 

39. Birkun A., Kosova Y. Social attitude and willingness to attend cardiopulmonary resuscitation training and perform resuscitation in the Crimea. World J 
Emerg Med. 2018; 9(4): 237–248. DOI: 10.5847/wjem.j.1920-8642.2018.04.001 

40. Shumatov V.B., Kuznetsov V.V., Lebedev S.V. Effective cardio-pulmonary pesuscitation on pre-hospital stage: basic elements, experience of introduction. 
Tikhookeanskiy meditsinskiy zhurnal. 2006; (1): 81–84. (In Russian). 

41. Birkun A.A., Glotov M.A. Epidemiological features of out-of-hospital cardiac arrest: evidence from particular administrative centre in Russian Federation. 
Anesteziologiya i reanimatologiya. 2017; 62(2): 113–117. (In Russian). 

 

Received on 04.09.2018 
Accepted on 01.10.2018 

 


