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Abstract: Most of the studies in the field of willingness and barriers to resuscitation (CPR) were
conducted before the SARS-CoV-2 pandemic. The aim of the study was to assess the number and
types of barriers to CPR among medical students after the pandemic ended. This study was based
on a survey. The data was collected from 12 April 2022 to 25 May 2022. A total of 509 complete
questionnaires were obtained. The number of barriers depending on the time elapsed from the last
CPR course did not differ significantly (Me = 4 [IQR 2–6] vs. Me = 5 [IQR 3–7]; p = 0.054, respectively).
The number of all barriers reported by respondents differed significantly and was higher in those
reporting fear of coronavirus (Me = 4 [IQR 2–6] vs. Me = 7 [IQR 4–9]; p < 0.001, respectively). A total
of 12 out of all 23 barriers were significantly more frequent in this group of respondents. Barriers
to CPR are still common among medical students, even despite a high rate of CPR training. The
pandemic significantly affected both the number and frequency of barriers. The group of strangers
and children, as potential cardiac arrest victims, deserve special attention. Efforts should be made to
minimize the potentially modifiable barriers.

Keywords: out-of-hospital cardiac arrest; cardiopulmonary resuscitation; CPR; resuscitation; education

1. Introduction

Sudden cardiac arrest (SCA) is a serious problem for public health around the
world [1–4]. Despite the efforts made in the last three decades and recent progress, the
survival rate in an out-of-hospital cardiac arrest (OHCA) is still very low in many coun-
tries [1–6]. Even lower is the survival rate with a good neurological outcome. Early,
high-quality cardiopulmonary resuscitation (CPR) and early use of the automatic external
defibrillator (AED) are the key factors for successful resuscitation in OHCA [3,4]. It is
currently known that such measures may be associated with up to a three-fold increase
in survival rate and, extremely importantly, a favorable neurological outcome [2–7]. For
this reason, actions have been undertaken around the world to implement resuscitation
guidelines more effectively. While until recently, research and training processes were
focused only on practical skills, increasing attention is now focused on the human factor.
The 2021 guidelines of the European Resuscitation Council (ERC) emphasize that the main
objective of resuscitation training should be to increase the frequency of CPR in OHCA [8].
The key to achieving this effect is to increase the readiness of witnesses (bystanders) to
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initiate CPR. For this reason, the factors affecting this readiness have now become the
subject of many studies [8–17].

In parallel, many research papers assess the presence of potential barriers to CPR [16–23].
Extremely importantly, the results indicate their large diversity both in terms of nature and
their potential modifiability, with a positive impact of earlier resuscitation training on a
reduced number of barriers being one of the most common positive factors [7–12]. Impor-
tantly, a literature review showed that most of the studies in this field had been conducted
before the outbreak of the SARS-CoV-2 pandemic, which could have had a significant impact
on the perceived barriers to providing CPR by potential bystanders [24,25]. The essence of
the issue prompted us to identify barriers that prevent delivering CPR to potential OHCA
victims as reported by first-year medical students and analyze the impact of the SARS-
CoV-2 pandemic on their characteristics. This particular academic year of future medical
doctors analyzed in the current study differs from all previous ones due to the experience
of the lockdown period and the reality of the pandemic. Actions taken to identify the
number and types of potential barriers in particular populations may, in the future, help to
better organize educational programs, improve methods for conducting CPR training, and
develop other activities focused on achieving the key goal, i.e., increasing the frequency of
bystander CPR in out-of-hospital cardiac arrest.

2. Aim

The general aim of the study was to identify and assess the number and types of
barriers to CPR among first-year medical students in the period after the end of the SARS-
CoV-2 pandemic.

Specific aims were also set to evaluate the impact on the number and occurrence of
different types of barriers in the context of:

• past CPR training history;
• declared fear related to the outbreak of the SARS-CoV-2 pandemic.

3. Materials and Methods
3.1. Study Setting

This study was based on an online survey questionnaire developed by the authors. The
data was collected from 12 April 2022 to 25 May 2022 among first-year medical students and
students with a specialization in dentistry. Information about the possibility of participating
in the study, together with a link to the questionnaire, was sent to the participants’ e-mail
addresses twice (on the first day of the study and 3 days before the planned end of the
study). The questionnaire made it possible for the participants to submit their answers only
once. The study was approved by the Bioethics Committee at the Medical University of
Lodz (number RNN/77/22/KE).

3.2. Participants

The research population consisted of first-year medical students and students with a
dental specialization at the University of Medical Sciences in Lodz. The total number of
possible study participants was 687. Participation in the study was voluntary and anony-
mous. Willingness to participate in the study and a returned, completed questionnaire were
the inclusion criteria. Lack of consent to participate in the study, graduation from another
medical faculty, or practice of another medical profession were the exclusion criteria. No
information on whether the participants were vaccinated before participating in the study
was recorded. This variable was not taken into account, as in Poland, medical students are
not legally obliged to be vaccinated against the SARS-CoV-2 virus.

3.3. Data Sources/Measurement

In this study, the size of the test was calculated using G*Power 3.1. In reference to
the number of all first-year medicine students from the recruitment of the study group in
Poland (10,371), at least 450 respondents needed a level of confidence of α = 0.97 and a
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maximum error of 0.05. Due to the voluntary nature of the study and potential exclusion
criteria, it was assumed that the questionnaire would be presented to a minimum of 550
first-year medical students at the Medical University of Lodz.

An online survey questionnaire (Supplementary File S1) was used as the research tool
to collect the data. The process of its development and evaluation was as follows:

Stage 1: Literature review to identify questions used in similar research, including literature
reviews, original papers, guidelines, and international recommendations.

Stage 2: Analysis of questions used in other researchers’ questionnaires and their critical
verification in relation to consistency with the aims of the presented study.

Stage 3: Preparation of a list of questions appropriate to verify the chosen aims of the
study.

Stage 4: Content evaluation by experienced subject matter experts (n = 4): removal of three
questions divergent from the study aims.

Stage 5: Presentation of the questionnaire in a pilot form to 45 respondents to evaluate
whether:

• the content of the questions is understandable to the respondents;
• closed questions provide at least one answer choice that would apply to every

respondent;
• questions are interpreted in the same way by all the respondents;
• the questionnaire creates a positive impression and motivates respondents to

answer the questions;
• any aspect of the questionnaire suggests any bias.

Stage 6: Minor corrections and completing the questionnaire evaluation process.

3.4. Statistical Analysis

Statistical analyses were performed using PQStat 1.8.4.136. Quantitative variables are
presented using basic descriptive statistics: the arithmetic mean (x), standard deviation (SD),
median (Me), interquartile range [IQR], and percentages (%). The distribution of answers to
questions was analyzed with the Chi-squared test or the Fisher’s exact test (if the Cochran’s
condition was not met) and calculated measures of dependence—C-Pearson (adjusted) and
Phi coefficients. The number of barriers depending on the time of participation in the first
aid course and the fear of delivering CPR due to the SARS-CoV-2 pandemic was compared
using the Mann–Whitney U test. The test probability at the level of p < 0.05 was considered
significant, and the test probability at the level of p < 0.01 was considered highly significant.

4. Results

A total of 531 out of 687 first-year medical students at the Medical University in Lodz
took part in this anonymous and voluntary study. As a result, 509 complete questionnaires
meeting the inclusion criteria (22 were rejected due to other medical education or per-
forming other medical professions) were obtained. The study group came from 15 of the
16 total provinces in Poland. Among the respondents, there were also 2 (0.4%) students
from Belarus and 2 students from Ukraine. The mean age of respondents was 20 ± 2.1 years
(Me = 20; min = 18; max = 40). Men accounted for 65%, and 0.8% of respondents refused
to state their gender. The characteristics of respondents in terms of past CPR training are
presented in Table 1.
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Table 1. Respondent characteristics in terms of past CPR training.

n = 509 n %

Participation in a first aid course in the past
YES, <1 year 264 51.9

YES, >1 year 245 48.1

Hands-on training to assess consciousness and normal breathing in the past 487 95.7

Hands-on CPR training on an adult manikin in the past 481 94.5

Hands-on CPR training on a child manikin in the past 270 53.1

Practical training in AED use in the past 282 55.4

Declaration of AED use if it was available nearby? 434 85.3

All study participants declared participation in some form of resuscitation training
in the past (at school/at a driving school/at work/other form of training), including over
half in the last year. In practice, the majority were trained to assess consciousness and the
presence of normal breath and perform CPR on an adult manikin. However, just over half
of the respondents had hands-on training in the use of AED or resuscitation on a child
manikin (Table 1). Despite the high incidence of a lack of previous hands-on training to use
AED (44.6% of respondents), 85.3% of the study group respondents declared its use if the
device was nearby.

The analysis of answers to the question about the declared willingness to assess
consciousness and breath as well as deliver CPR to various SCA victims showed the
greatest readiness of the study participants to act in the case of a family member or a person
they know. Respondents would be less likely to help a child or a stranger with a case of
cardiac arrest (Table 2). A statistically significant relationship was found between past
hands-on training on a child manikin and readiness to perform resuscitation for this type
of victim. Respondents who had trained on a pediatric manikin in the past were more
likely to undertake child resuscitation than those who had not (91.9 vs. 84.7%, respectively;
p = 0.011).

Table 2. Comparison of the number of participants who declared willingness to undertake CPR on
individual victims depending on previous training.

Type of Victim Study Group
n = 509 (%)

CPR Course < 1 Year
n = 264 (%)

CPR Course > 1 Year
n = 245 (%) p-Value

Family member 503 (98.8) 243 (99.2) 260 (98.5) 0.687
Person you know 500 (98.2) 242 (98.8) 258 (97.7) 0.506

Child 451 (88.6) 213 (86.9) 238 (90.2) 0.254
Stranger 401 78.8) 723 (77.6) 883 (79.9) 0.512

The time elapsed since participating in the CPR course did not significantly affect the
willingness to deliver CPR to any of the types of victims (Table 2).

Also, the number of barriers depending on the time elapsed from the last CPR course
did not differ significantly (Me = 4 [IQR 2–6] vs. Me = 5 [IQR 3–7]; p = 0.054, respectively).
The incidence of barriers in the total study group is presented in Table 3. Each respondent
could indicate any number of barriers, with Me = 4 [IQR 3–7] declared barriers for the total
study group.
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Table 3. The incidence of barriers declared by all study participants.

Declared Barriers n = 509 %

Vomit on the victim’s face 270 53.1
Uncertainty of cardiac arrest recognition 249 48.9

Fear of doing harm 247 48.5
Fear of an unspecified infectious disease 190 37.3

Lack of confidence to initiate action 174 34.1
Insufficient CPR skills 156 30.6

Anxiety over the stress reaction/panic 147 28.8
Fear of legal consequences 142 27.9
Perceptible odor of alcohol 129 25.3

Fear of getting infected with SARS-CoV-2 126 24.8
Blood on the victim 113 22.2

Insufficient CPR knowledge 101 19.8
Inability to perform CPR due to physical

malfunction/health 91 17.8

A child victim 90 17.6
Many other witnesses at the scene of the event 87 17.0

Low socio-economic status of the victim 84 16.5
No particular reason 31 6.0

Victim lying face to the ground 30 5.8
Advanced age of the victim 28 5.5

Victim lying on a bed 13 2.5
Victim in a sitting position 12 2.3

A woman is the victim 9 1.7
A man is the victim 6 1.1

For 19 out of all 23 assessed barriers, no statistically significant relationships were
found between their occurrence and the duration of the resuscitation course. However, the
frequency of four barriers reported by respondents depended on the time elapsed since the
course (Table 4), and it was higher in all four cases in the group of students trained > 1 year
before the survey.

Table 4. The presence of barriers depending on CPR training history.

Declared Barriers
CPR Course < 1 Year CPR Course > 1 Year

p Value
n = 264 (%) n = 245 (%)

Fear of doing harm 116 (43.9) 131 (53.5) p = 0.031
Fear of legal

consequences 60 (22.7) 82 (33.4) p < 0.001

Insufficient CPR
knowledge 40 (15.2) 61 (24.9) p = 0.005

A child victim 36 (13.6) 54 (22.1) p = 0.013

The second specific aim of the present study was to evaluate respondents’ readiness to
assess consciousness, breath, and deliver CPR to SCA victims with various characteristics,
depending on the reported fear following the outbreak of the SARS-CoV-2 pandemic. In this
case, respondents confirming fear related to the pandemic were statistically significantly
less likely to deliver CPR to children and strangers (Table 5).

The number and frequency of individual barriers were also analyzed, depending
on whether a given respondent reported that the outbreak of the SARS-CoV-2 pandemic
contributed to their concerns about performing CPR. In this case, the number of all barriers
reported by respondents differed highly statistically and was higher in those reporting
fear of coronavirus (Me = 4 [IQR 2–6] vs. Me = 7 [IQR 4–9]; p < 0.001, respectively).
Additionally, in the case of this variable, the analysis showed that 12 out of all 23 barriers
were significantly more frequent in this group of respondents than in the case of those who
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did not report fear related to the outbreak of the pandemic (Table 6). Also, the percentage
of each of these 12 barriers was higher in this group compared to all respondents in the
study group.

Table 5. Comparison of the number of participants declaring their readiness to deliver CPR to
individual victims depending on reported fear of the SARS-CoV-2 pandemic.

Type of Victim Study Group
n = 509 (%)

Fear of Performing CPR Declared as
Caused by the SARS-CoV-2

Pandemic p-Value
NO YES

n = 383 (%) n = 126 (%)

Family member 503 (98.8) 378 (98.7) 124 (98.5) 0.818
Person you

know 500 (98.2) 377 (98.3) 123 (97.7) 0.552

Child 451 (88.6) 346 (90.3) 103 (82.0) 0.024
Stranger 401 (78.8) 329 (85.9) 72 (57.4) < 0.001

Table 6. The occurrence of barriers depending on the declaration of fear associated with the SARS-
CoV-2 pandemic.

Declared Barriers

Fear of Providing CPR
Declared as Caused by the

SARS-CoV-2 Pandemic p Value
NO YES

n = 383 (%) n = 126 (%)

Vomit on the victim’s face 182 (47.5) 88 (69.8) p < 0.001

Fear of an unspecified infectious disease 109 (28.5) 81 (64.3) p < 0.001

Uncertainty of cardiac arrest recognition 171 (44.6) 78 (61.9) p < 0.001

Fear of doing harm 173 (45.1) 74 (58.7) p = 0.008

Lack of confidence to initiate CRP 119 (31.1) 55 (43.6) p = 0.009

Insufficient CPR skills 104 (27.2) 52 (41.3) p = 0.002

Blood on the victim 62 (16.2) 51 (40.5) p < 0.001

Fear of legal consequences 95 (24.8) 47 (37.3) p = 0.006

Perceptible odor of alcohol 85 (22.2) 44 (34.9) p = 0.004

Insufficient CPR knowledge 66 (17.3) 35 (27.8) p = 0.010

Inability to perform CPR 59 (15.4) 32 (25.4) p = 0.011

Many other witnesses at the scene of the event 58 (15.2) 29 (23.0) p = 0.041

5. Discussion

SCA has been a major public health problem for years, both in terms of the persis-
tently high mortality rates and the costs of organizing health care and rehabilitation for
survivors [1,2,5]. An early call for medical help, the initiation of high-quality resuscitation
by a bystander, and performing automatic external defibrillation if an AED is available on
site are the keys to increasing the chances of survival with a good neurological outcome in
OHCA. From this perspective, the role of a bystander is invaluable. Statistics show that a
high percentage of OHCA cases occur in the presence of another person [3,4,6]. However,
the percentage of resuscitation attempts undertaken by witnesses remains too low in many
countries [6].

Research to identify factors influencing both the willingness to initiate and potential
barriers to providing CPR by bystanders is not new [16,20,21]. Unfortunately, as the
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literature reviews indicate, the methodology of individual studies, the characteristics of
respondents, and the scope and nomenclature of barriers vary greatly. In practice, this
makes it difficult to identify reasons why bystanders might not initiate CPR. This, in turn,
prevents researchers and educators from finding ways to eliminate them. Additionally,
more recent results and conclusions drawn from many years of research and analysis could
potentially be disturbed by the global SARS-CoV-2 pandemic [18,24,25].

The selection of the study group is not accidental, as this generation was affected by a
phenomenon that had not occurred on a global scale for several decades before starting
university studies and choosing a profession. A huge advantage of identifying barriers in
this population at such an early stage is the potential possibility of modifying them in the
later years of study at the University of Medical Science in Lodz. Unfortunately, it may not
be possible to implement this type of action in relation to the entire population or even its
individual groups with different characteristics than the present study participants. The
literature review conducted for this study identified 23 barriers, the potential importance
of which was reported by other authors. For the specific purposes of the study, previous
participation in CPR training was selected as one of the factors potentially influencing the
occurrence of barriers. This is also the result of a literature review and the attention paid to
this aspect by many previous publications. Unfortunately, in this case too, there are large
discrepancies in the reports regarding the training history of the surveyed respondents.
Therefore, in the presented study, a criterion based on the Guidelines of the European
Resuscitation Council was used, and the respondents were divided into two groups based
on their previous training history, i.e., those who participated in training < 12 months and
>12 months before the start of the study. Reports from other authors also indicate that the
method of training and its nature (online without hands-on training, hybrid—online with
hands-on training, or traditional hands-on, instructor-led training) may have a different
impact on the readiness and willingness to start resuscitation among bystanders. For this
reason, the survey questionnaire specified the issue of practical training in assessing con-
sciousness and recognizing the presence of normal breathing, delivering CPR on an adult
manikin, a child manikin, and hands-on AED training for a more detailed understanding
of the general concept of training history analyzed in the present study.

The impact of the declared fear of some respondents caused by the outbreak of the
SARS-CoV-2 pandemic was the second factor analyzed that may have potentially influenced
barriers to CPR. Currently, there are few reports on the impact of the pandemic on potential
bystanders who would start CPR, but it is unquestionable and consistent with Suggestions
for Change and Areas for Future Research, the recently published Scientific Statement from
the American Heart Association, that such an exceptional situation is a factor whose impact
should be taken into account when considering the topic [26].

5.1. Study Group as a Whole

The results of answers to questions about the history of resuscitation training may
seem extremely satisfactory due to the fact that all study participants reported that they
had been trained at least once [19,27–30]. Additionally, the fact that more than half of them
(51.9%) had been trained in the last 12 months is also very optimistic. This is surprisingly
high compared to the reports from other studies. However, it should be kept in mind that
the present study was conducted with a very specific group of participants. Firstly, the age
of the respondents indicates that, according to the law in force in Poland, some of them,
after reaching the age of eighteen, could already participate in a driving license course
during which CPR classes are obligatory. The second important factor may be the fact that,
according to the core curriculum of the Ministry of Education in Poland, every high school
student has CPR in the program (Subject—Safety Education). Additionally, this group of
respondents may not correspond to the entire population, which means that their interests
in the medical field could also result in more frequent exposure to resuscitation training.

The results on the practical form of training received by respondents in the past are
also very optimistic. Almost all of them received hands-on training to assess consciousness
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and normal breathing, as well as perform chest compressions on an adult manikin (95.7 and
94.5%, respectively). Much more disturbing, however, is the fact that such a small part of
the study group has ever had the opportunity to practice resuscitation on a child manikin or
to learn how to use an automatic defibrillator in practice (53.1 and 55.4%, respectively). This
result is surprising, especially when considering the secondary school curriculum. Both in
Poland and in many countries, the costs of conducting such training during school classes
are accepted, and training equipment enabling the training of at least several hundred
students does not pose a great financial challenge [31]. The cost of a child manikin enabling
real-time feedback, or the training version of an automatic defibrillator, is no more than
$300. Such disturbing results in relation to the lack of pediatric CPR training and key
training in the chain of survival of an adult with cardiac arrest and the use of a defibrillator
may result from decision-making and organizational errors. Especially since a detailed
analysis showed that respondents who had trained on a pediatric manikin in the past were
more likely to declare a potential undertaking of child resuscitation than those who had
not. This issue certainly requires a more careful analysis.

The declarations of the total study group regarding their readiness to deliver CPR to a
family member and a known person were very high. However, in the case of strangers and
children potentially requiring resuscitation, the willingness to perform CPR reported by
the respondents was much lower. However, in relation to all types of victims, the results
are higher than those in other studies conducted in various populations or an analysis
conducted among nearly a thousand working adults in Poland at the turn of 2019 and
2020 [27,32,33].

In relation to the barriers reported in the total study group, three of them occurred
in approximately 1 out of every 2 respondents: vomit on the victim’s face, uncertainty
of cardiac arrest recognition, and fear of doing harm. While the presence of vomit on
the victim may be an unmodifiable barrier for some bystanders, the other two are highly
disturbing. The lack of certainty in the diagnosis of SCA in a population that performed
so well, as shown by the results of the training history and practical training, is alarming.
This may mean that the problem of recognizing the symptoms of SCA, including gasping,
is not discussed thoroughly enough during CPR education [3,5,8]. This barrier should
be considered crucial in both psychological and practical contexts. It may be a strong
reason for the bystander not to start CRP [26,34]. Similarly disturbing is the frequent fear
of harming an OHCA victim. It may also indicate shortcomings in both the way CPR
education is carried out and the training programs themselves. The Suggestions for Change
and Areas for Future Research from the American Heart Association place great emphasis
on this issue. At key points, it emphasizes that training should clearly demonstrate how
the benefits of a potential rescue outweigh the risk of harm to an unresponsive patient [26].
Similarly disturbing is the high incidence (approximately 1 out of every 3 respondents) of
barriers that could be potentially modifiable during CPR training, i.e., lack of confidence
to initiate CPR, insufficient CPR skills, and fear of legal consequences. Their occurrence
in the study group with such high training rates may also indicate the need for a more
in-depth analysis of the impact of the details and quality of CPR training on the occurrence
of barriers [8,26,34]. Future research should take this issue into strong consideration.

5.2. The Impact of CPR Training History

The main goal of the present study was to identify barriers that may occur during
an attempt to perform CPR among young people who have chosen to become medical
doctors. Interestingly, the analysis of the impact of the time spent completing a CPR course
showed no statistically significant differences in relation to any type of victim. The recent
International Liaison Committee on Resuscitation (ILCOR) Recommendations [35] indicate
a negative correlation between readiness to perform CPR and time elapsed since initial CPR
training (over 3–12 months). Other authors report that resuscitation training in general
has a significant impact on the willingness to perform CPR. In their literature reviews,
Scapigliati et al. and González-Salvado et al. highlighted the role of repeated training and
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community initiatives [36,37]. However, as mentioned earlier, the definition of training and
the time elapsed since the course itself vary depending on the publication.

Also, in relation to the number of reported barriers to CPR, respondents who trained
in the last year and those who completed a course more than 12 months before do not differ
significantly. However, a more detailed analysis showed that 4 of the 23 assessed barriers
were significantly more common in the group of respondents who received CPR training >
1 year before the study. It is worth paying attention to the specificity of these four barriers:
fear of doing harm, fear of legal consequences, insufficient CPR knowledge, and a child
victim. The more frequent occurrence of the first two, as discussed earlier, may indicate
paying too little attention to these important issues during CPR courses. As can be seen
from the present study, these dangerous and unjustified barriers increase as time passes
after training. The third barrier related to the loss of knowledge in the field of CPR over
time seems natural and consistent with other studies [35–37]. The fear of resuscitating a
child in the total study group may be related to the low frequency of hands-on training
using a pediatric manikin in the past. In this type of victim, the fear of doing harm, which
increases with time after training, may also have a strong impact and correlation [35].

5.3. The Impact of the Reported Fear of the SARS-CoV-2 Pandemic

As for the second assessed variable, i.e., fear related to the recent pandemic, respon-
dents who reported this factor were statistically significantly less likely to deliver CPR
to a stranger or a child. It is worth noting that in this group of respondents, the lowest
percentages of declared readiness to perform life-saving activities were recorded for these
two types of victims. While the fear of a disease transmitted by droplets and in the form of
an aerosol may obviously be associated with a reduced willingness to resuscitate strangers,
such poor readiness to start resuscitation in the case of a pediatric SCA victim can be
considered at least intriguing. It is worth noting that this difference was, however, much
smaller than in the case of strangers (8.3 vs. 28.5%, respectively). All the more so because
the fear related to the resuscitation of a child did not appear in the group of 12 out of all
23 barriers shown to be more common among respondents who reported fear related to
the pandemic. In this group of respondents, there were statistically significantly more
barriers declared. Apart from “vomit on the victim’s face,” which again topped the list,
fear of an unspecified infectious disease was the second most commonly declared barrier
in this group. Again, the very frequent occurrence of the previously discussed barriers may
be of great concern: uncertainty of cardiac arrest recognition, fear of doing harm, lack of
confidence to initiate action, insufficient CPR skills, and fear of legal consequences, which
seem to dominate regardless of the variable factor. The fear of blood on the victim, which
was also much more common than in the total study group and the subgroup denying fear
related to the pandemic, may be related to the awareness of the risk of infection associated
with contact with this particular bodily fluid.

It is not known whether respondents mentioning the SARS-CoV-2 pandemic were
characterized by a generally higher degree of fear in relation to other issues or whether,
in real life, this issue would be limited only to CPR situations. It is clear, however, that
although the time elapsed since CPR training did not significantly affect the willingness to
initiate CPR in any type of victim, and a detailed analysis showed a statistical difference
for only four barriers, the results are significantly different in the case of respondents
reporting fear related to the SARS-CoV-2 pandemic. Although research on the relationship
between pandemic-related fear and barriers reported from the perspective of potential
resuscitation is new, the presented findings seem to be consistent with the reports on the
decrease in the frequency of CPR due to the pandemic and its consequences [13,24,25].
Once again, following the Scientific Statement from the American Heart Association, such
an exceptional situation is a factor whose impact should be taken into account and requires
more detailed analysis in future research.
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5.4. Challenges and Possible Future Directions

In order to create a modifiable point of reference for future research regarding the
search for factors influencing the initiation of resuscitation by bystanders and thus reducing
barriers causing lack of action, it is worth making an attempt to present a new concept.
The concept of continuous construction of “the bridge of survival” (Figure 1). Its essence
would be to build a bridge allowing a person witnessing SCA to move to the point where
he or she is able to undertake effective resuscitation based on prior recognition of cardiac
arrest. This bridge concept is built of bricks that are the result of scientific research and
recommendations [7–13,16–24,33–39]. These bricks may have a different quality and may
be replaced or rebuilt as new variables appear over time. This means a completely new
approach, different from the previous ones. They assume the need for constant verification
and modification guided by reality. This approach is to be largely driven not only by new
scientific achievements but, above all, by the variability of the human factor and the reality
in which the victim and bystanders live and function. This first outline of the concept is
based on a literature review, the results of the present study, and the authors’ previous
research. However, it is very important to realize that this is not a target presentation. The
concept itself, by its nature, should generate more questions than answers and become the
basis for researchers’ investigations and continuous work on the reorganization of many
factors. Regardless of the fact that it is largely based on a literature review, in relation to the
current study and its results, it may constitute a proposal for adaptation among first-year
medical students in Poland during the pandemic period. As its important feature is the
possibility of reconstruction, the final variant of the bridge should be based on further
research on different populations of bystanders.
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6. Limitations

This study had several limitations. The main ones are the inability to directly transfer
the conclusions from the study to first-year medical students in other countries and educa-
tion systems. This is due to both systemic differences and the course of the pandemic itself
in individual regions of the world. Additionally, the impact of information on previous
participation in first aid training may be different for each participant because the form of
this training, its duration, and its program, apart from the details included in the survey,
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may have been different. Finally, the current study assessed the impact of selected factors
only on respondents’ declarations. Their consistency with actual performance in a real-life
situation may vary. No information on whether the participants were vaccinated before
participating in the study was recorded. This variable was not taken into account, as in
Poland, medical students are not legally obliged to be vaccinated against the SARS-CoV-2
virus, but it may potentially affect the results obtained. Finally, the results of the current
study cannot be directly transferred to the entire population of bystanders. In future
studies, identifying and analyzing barriers and factors influencing the willingness to start
resuscitation should take into account the specificity of a given population.

7. Conclusions

Barriers to CPR are still common, even among first-year medical students with a high
rate of CPR training. The exceptional situation associated with the SARS-CoV-2 pandemic
significantly affected both the number and frequency of barriers. The group of strangers
and children, as potential cardiac arrest victims, deserve special attention and action in
the future. During CPR training for medical students in Poland, efforts should be made to
increase the willingness to deliver CPR and minimize the potentially modifiable barriers
such as uncertainty in the diagnosis of cardiac arrest, fear of harming the victim, concern
over legal consequences, or poor self-assessment of one’s own skills.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/jcm13020438/s1, File S1: Survey Questionnaire Form; File S2. The
concept of continuous construction of “The bridge of survival”.

Author Contributions: Conceptualization, F.J.; methodology, F.J.; software, F.J.; formal analysis, F.J.;
investigation, F.J.; data curation, F.J., M.B. and K.N.; writing—original draft preparation, F.J. and W.T.;
writing—review and editing M.C., K.S. and F.J.; visualization, F.J. and J.P.; supervision, F.J. and D.T.;
project administration, R.K. and D.T.; funding acquisition, M.B. and R.K. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Bioethics Committee at the Medical University of Lodz
(number RNN/77/22/KE).

Informed Consent Statement: Patient consent was waived due to the decision made by the Bioethics
Committee at the Medical University of Lodz.

Data Availability Statement: The digital data supporting this study are curated by Filip Jaskiewicz
and available on a reasonable request.

Conflicts of Interest: F.J. is the founder, medical consultant, and co-constructor of the “ECO CPR”
project, financed by the program “Innovation Incubator 4.0” as part of the non-competitive project
entitled “Support for the management of scientific research and commercialization of the results
of R&D works in scientific units and enterprises” under the Intelligent Development Operational
Program 2014–2020 (Measure 4.4). There is no other conflict of interest or financial relationship
with manufacturers or products to declare. D.T. is the President of the Polish Society for Emergency
Medicine (2023–2027). Other authors have no conflicts of interest to declare.

References
1. Gräsner, J.T.; Herlitz, J.; Tjelmeland, I.B.M.; Wnent, J.; Masterson, S.; Lilja, G.; Bein, B.; Böttiger, B.W.; Rosell-Ortiz, F.; Nolan, J.P.;

et al. European Resuscitation Council Guidelines 2021: Epidemiology of cardiac arrest in Europe. Resuscitation 2021, 161, 61–79.
[CrossRef] [PubMed]

2. Kiguchi, T.; Okubo, M.; Nishiyama, C.; Maconochie, I.; Ong, M.E.H.; Kern, K.B.; Wyckoff, M.H.; McNally, B.; Christensen, E.F.;
Tjelmeland, I.; 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. [CrossRef] [PubMed]

3. Panchal, A.R.; Bartos, J.A.; Cabañas, J.G.; Donnino, M.W.; Drennan, I.R.; Hirsch, K.G.; Kudenchuk, P.J.; Kurz, M.C.; Lavonas,
E.J.; Morley, P.T.; et al. Part 3: Adult Basic and Advanced Life Support: 2020 American Heart Association Guidelines for

https://www.mdpi.com/article/10.3390/jcm13020438/s1
https://www.mdpi.com/article/10.3390/jcm13020438/s1
https://doi.org/10.1016/j.resuscitation.2021.02.007
https://www.ncbi.nlm.nih.gov/pubmed/33773833
https://doi.org/10.1016/j.resuscitation.2020.02.044
https://www.ncbi.nlm.nih.gov/pubmed/32272235


J. Clin. Med. 2024, 13, 438 12 of 13

Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation 2020, 142 (Suppl. 2), S366–S468. [CrossRef]
[PubMed]

4. Olasveengen, T.M.; Semeraro, F.; Ristagno, G.; Castren, M.; Handley, A.; Kuzovlev, A.; Monsieurs, K.G.; Raffay, V.; Smyth, M.;
Soar, J.; et al. European Resuscitation Council Guidelines 2021: Basic Life Support. Resuscitation 2021, 161, 98–114. [CrossRef]

5. Shimamoto, T.; Kiyohara, K.; Matsuyama, T.; Kitamura, T.; Kiguchi, T.; Nishiyama, C.; Kobayashi, D.; Okabayashi, S.; Kawamura,
T.; Iwami, T. Impact of Bystander Cardiopulmonary Resuscitation and Dispatcher Assistance on Survival After Out-of-Hospital
Cardiac Arrest Among Adult Patients by Location of Arrest. Int. Heart J. 2020, 61, 46–53. [CrossRef]

6. Song, J.; Guo, W.; Lu, X.; Kang, X.; Song, Y.; Gong, D. The effect of bystander cardiopulmonary resuscitation on the survival
of out-of-hospital cardiac arrests: A systematic review and meta-analysis. Scand. J. Trauma Resusc. Emerg. Med. 2018, 26, 86.
[CrossRef]

7. Pei-Chuan Huang, E.; Chiang, W.C.; Hsieh, M.J.; Wang, H.C.; Yang, C.W.; Lu, T.C.; Wang, C.H.; Chong, K.M.; Lin, C.H.; Kuo,
C.W.; et al. Public knowledge, attitudes and willingness regarding bystander cardiopulmonary resuscitation: A nationwide
survey in Taiwan. J. Formos. Med. Assoc. 2019, 118, 572–581. [CrossRef]

8. Greif, R.; Lockey, A.; Breckwoldt, J.; Carmona, F.; Conaghan, P.; Kuzovlev, A.; Pflanzl-Knizacek, L.; Sari, F.; Shammet, S.;
Scapigliati, A.; et al. European Resuscitation Council Guidelines 2021: Education for resuscitation. Resuscitation 2021, 161, 388–407.
[CrossRef]

9. Sato, N.; Matsuyama, T.; Kitamura, T.; Hirose, Y. Disparities in Bystander Cardiopulmonary Resuscitation Performed by a Family
Member and a Non-family Member. J. Epidemiol. 2021, 31, 259–264. [CrossRef]

10. Aldridge, E.S.; Perera, N.; Ball, S.; Finn, J.; Bray, J. A scoping review to determine the barriers and facilitators to initiation and
performance of bystander cardiopulmonary resuscitation during emergency calls. Resusc. Plus 2022, 11, 100290. [CrossRef]

11. Blewer, A.L.; McGovern, S.K.; Schmicker, R.H.; May, S.; Morrison, L.J.; Aufderheide, T.P.; Daya, M.; Idris, A.H.; Callaway, C.W.;
Kudenchuk, P.J.; et al. Gender Disparities among Adult Recipients of Bystander Cardiopulmonary Resuscitation in the Public.
Circ. Cardiovasc. Qual. Outcomes 2018, 11, e004710. [CrossRef]

12. Matsui, S.; Kitamura, T.; Kiyohara, K.; Sado, J.; Ayusawa, M.; Nitta, M.; Iwami, T.; Nakata, K.; Kitamura, Y.; Sobue, T.; et al. Sex
Disparities in Receipt of Bystander Interventions for Students Who Experienced Cardiac Arrest in Japan. JAMA Netw. Open 2019,
2, e195111. [CrossRef] [PubMed]

13. Wyckoff, M.H.; Singletary, E.M.; Soar, J.; Olasveengen, T.M.; Greif, R.; Liley, H.G.; Zideman, D.; Bhanji, F.; Andersen, L.W.; Avis,
S.R.; et al. 2021 International Consensus on Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Science with
Treatment Recommendations: Summary from the Basic Life Support; Advanced Life Support; Neonatal Life Support; Education,
Implementation, and Teams; First Aid Task Forces; and the COVID-19 Working Group. Resuscitation 2021, 169, 229–311. [CrossRef]
[PubMed]

14. Zhan, L.; Yang, L.J.; Huang, Y.; He, Q.; Liu, G.J. Continuous chest compression versus interrupted chest compression for
cardiopulmonary resuscitation of non-asphyxial out-of-hospital cardiac arrest. Cochrane Database Syst. Rev. 2017, 3, CD010134.
[CrossRef] [PubMed]

15. Weber, A.; Delport, S.; Delport, A. Assessing student paramedics’ measurements of fatigue and quality of cardiopulmonary
resuscitation on a simulated cardiac arrest case. Australas. Emerg. Care 2022, 26, 211–215. [CrossRef] [PubMed]

16. Dahan, B.; Jabre, P.; Karam, N.; Misslin, R.; Tafflet, M.; Bougouin, W.; Jost, D.; Beganton, F.; Marijon, E.; Jouven, X. Impact of
neighbourhood socio-economic status on bystander cardiopulmonary resuscitation in Paris. Resuscitation 2017, 110, 107–113.
[CrossRef] [PubMed]

17. Uny, I.; Angus, K.; Duncan, E.; Dobbie, F. Barriers and facilitators to delivering bystander cardiopulmonary resuscitation in
deprived communities: A systematic review. Perspect. Public Health 2023, 143, 43–53. [CrossRef]

18. Matsuyama, T.; Scapigliati, A.; Pellis, T.; Greif, R.; Iwami, T. Willingness to perform bystander cardiopulmonary resuscitation: A
scoping review. Resusc. Plus 2020, 4, 100043. [CrossRef]

19. Jiang, Y.; Wu, B.; Long, L.; Li, J.; Jin, X. Attitudes and willingness toward out-of-hospital cardiopulmonary resuscitation: A
questionnaire study among the public trained online in China. BMJ Open 2020, 10, e038712. [CrossRef]

20. Savastano, S.; Vanni, V. Cardiopulmonary resuscitation in real life: The most frequent fears of lay rescuers. Resuscitation 2011, 82,
568–571. [CrossRef]

21. Case, R.; Cartledge, S.; Siedenburg, J.; Smith, K.; Straney, L.; Barger, B.; Finn, J.; Bray, J.E. Identifying barriers to the provision of
bystander cardiopulmonary resuscitation (CPR) in high-risk regions: A qualitative review of emergency calls. Resuscitation 2018,
129, 43–47. [CrossRef] [PubMed]

22. Abelsson, A.; Odestrand, P.; Nygårdh, A. To strengthen self-confidence as a step in improving prehospital youth laymen basic life
support. BMC Emerg. Med. 2020, 20, 8. [CrossRef] [PubMed]

23. Riccò, M.; Berrone, M.; Vezzosi, L.; Gualerzi, G.; Canal, C.; De Paolis, G.; Schallenberg, G. Factors influencing the willingness to
perform bystander cardiopulmonary resuscitation on the workplace: A study from North-Eastern Italy. Acta Biomed. 2020, 91,
e2020180. [CrossRef]

24. Chong, K.M.; Chen, J.W.; Lien, W.C.; Yang, M.F.; Wang, H.C.; Liu, S.S.H.; Chen, Y.P.; Chi, C.Y.; Wu, M.C.H.; Wu, C.Y.; et al.
Attitude and behavior toward bystander cardiopulmonary resuscitation during COVID-19 outbreak. PLoS ONE 2021, 16, e0252841.
[CrossRef] [PubMed]

https://doi.org/10.1161/CIR.0000000000000916
https://www.ncbi.nlm.nih.gov/pubmed/33081529
https://doi.org/10.1016/j.resuscitation.2021.02.009
https://doi.org/10.1536/ihj.19-301
https://doi.org/10.1186/s13049-018-0552-8
https://doi.org/10.1016/j.jfma.2018.07.018
https://doi.org/10.1016/j.resuscitation.2021.02.016
https://doi.org/10.2188/jea.JE20200068
https://doi.org/10.1016/j.resplu.2022.100290
https://doi.org/10.1161/CIRCOUTCOMES.118.004710
https://doi.org/10.1001/jamanetworkopen.2019.5111
https://www.ncbi.nlm.nih.gov/pubmed/31150086
https://doi.org/10.1016/j.resuscitation.2021.10.040
https://www.ncbi.nlm.nih.gov/pubmed/34933747
https://doi.org/10.1002/14651858.CD010134.pub2
https://www.ncbi.nlm.nih.gov/pubmed/28349529
https://doi.org/10.1016/j.auec.2022.12.002
https://www.ncbi.nlm.nih.gov/pubmed/36526551
https://doi.org/10.1016/j.resuscitation.2016.10.028
https://www.ncbi.nlm.nih.gov/pubmed/27865747
https://doi.org/10.1177/17579139211055497
https://doi.org/10.1016/j.resplu.2020.100043
https://doi.org/10.1136/bmjopen-2020-038712
https://doi.org/10.1016/j.resuscitation.2010.12.010
https://doi.org/10.1016/j.resuscitation.2018.06.001
https://www.ncbi.nlm.nih.gov/pubmed/29864455
https://doi.org/10.1186/s12873-020-0304-8
https://www.ncbi.nlm.nih.gov/pubmed/32000691
https://doi.org/10.23750/abm.v91i4.8593
https://doi.org/10.1371/journal.pone.0252841
https://www.ncbi.nlm.nih.gov/pubmed/34161378


J. Clin. Med. 2024, 13, 438 13 of 13

25. Lim, S.L.; Toh, C.; Fook-Chong, S.; Yazid, M.; Shahidah, N.; Ng, Q.X.; Ho, A.F.; Arulanandam, S.; Leong, B.S.; White, A.E.; et al.
Impact of COVID-19 on barriers to dispatcher-assisted cardiopulmonary resuscitation in adult out-of-hospital cardiac arrests in
Singapore. Resuscitation 2022, 181, 40–47. [CrossRef] [PubMed]

26. Dainty, K.N.; Colquitt, B.; Bhanji, F.; Hunt, E.A.; Jefkins, T.; Leary, M.; Ornato, J.P.; Swor, R.A.; Panchal, A. Understanding the
Importance of the Lay Responder Experience in Out-of-Hospital Cardiac Arrest: A Scientific Statement from the American Heart
Association. Circulation 2022, 145, e852–e867. [CrossRef] [PubMed]

27. 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, 237–248. [CrossRef]

28. Andréll, C.; Christensson, C.; Rehn, L.; Friberg, H.; Dankiewicz, J. Knowledge and attitudes towards cardiopulmonary resuscita-
tion (CPR)—A cross-sectional population-based study in Sweden. Resusc. Plus 2021, 5, 100071. [CrossRef]

29. Luiz, T.; Dittrich, S.; Pollach, G.; Madler, C. Population knowledge about the main symptoms of cardiovascular emergencies
and the responsibility and availability of emergency medical facilities: Results from the KZEN study in the Western Palatinate.
Anaesthesist 2017, 66, 840–849. [CrossRef]

30. Yan, S.; Gan, Y.; Wang, R.; Song, X.; Zhou, N.; Lv, C. Willingness to participate in cardiopulmonary resuscitation (CPR) training
and associated factors among adults in China. Crit. Care 2020, 24, 457. [CrossRef]

31. Hoyme, D.B.; Atkins, D.L. Implementing Cardiopulmonary Resuscitation Training Programs in High Schools: Iowa’s Experience.
J. Pediatr. 2017, 181, 172–176.e3. [CrossRef] [PubMed]

32. Chen, M.; Wang, Y.; Li, X.; Hou, L.; Wang, Y.; Liu, J.; Han, F. Public Knowledge and Attitudes towards Bystander Cardiopulmonary
Resuscitation in China. BioMed Res. Int. 2017, 2017, 3250485. [CrossRef] [PubMed]

33. Jaskiewicz, F.; Kowalewski, D.; Kaniecka, E.; Kozlowski, R.; Marczak, M.; Timler, D. Factors Influencing Self-Confidence and
Willingness to Perform Cardiopulmonary Resuscitation among Working Adults—A Quasi-Experimental Study in a Training
Environment. Int. J. Environ. Res. Public Health 2022, 19, 8334. [CrossRef] [PubMed]

34. Panchal, A.R.; Fishman, J.; Camp-Rogers, T.; Starodub, R.; Merchant, R.M. An ‘intention-centred’ paradigm for improving
bystander CPR performance. Resuscitation 2015, 88, 48–51. [CrossRef] [PubMed]

35. Greif, R.; Bhanji, F.; Bigham, B.L.; Bray, J.; Breckwoldt, J.; Cheng, A.; Duff, J.P.; Gilfoyle, E.; Hsieh, M.J.; Iwami, T.; et al. Education,
Implementation, and Teams: 2020 International Consensus on Cardiopulmonary Resuscitation and Emergency Cardiovascular
Care Science with Treatment Recommendations. Resuscitation 2020, 156, A188–A239. [CrossRef]

36. González-Salvado, V.; Rodríguez-Ruiz, E.; Abelairas-Gómez, C.; Ruano-Raviña, A.; Peña-Gil, C.; González-Juanatey, J.R.;
Rodríguez-Núñez, A. Training adult laypeople in basic life support. A systematic review. Rev. Esp. Cardiol. (Engl. Ed.) 2020, 73,
53–68. [CrossRef]

37. Scapigliati, A.; Zace, D.; Matsuyama, T.; Pisapia, L.; Saviani, M.; Semeraro, F.; Ristagno, G.; Laurenti, P.; Bray, J.E.; Greif, R.; et al.
Community Initiatives to Promote Basic Life Support Implementation—A Scoping Review. J. Clin. Med. 2021, 10, 5719. [CrossRef]

38. Daud, A.; Nawi, A.M.; Aizuddin, A.N.; Yahya, M.F. Factors and Barriers on Cardiopulmonary Resuscitation and Automated
External Defibrillator Willingness to Use among the Community: A 2016–2021 Systematic Review and Data Synthesis. Glob. Heart
2023, 18, 46. [CrossRef]

39. Schnaubelt, S.; Garg, R.; Atiq, H.; Baig, N.; Bernardino, M.; Bigham, B.; Dickson, S.; Geduld, H.; Al-Hilali, Z.; Karki, S.; et al.
Cardiopulmonary resuscitation in low-resource settings: A statement by the International Liaison Committee on Resuscitation,
supported by the AFEM, EUSEM, IFEM, and IFRC. Lancet Glob. Health 2023, 11, e1444–e1453. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.resuscitation.2022.10.012
https://www.ncbi.nlm.nih.gov/pubmed/36280214
https://doi.org/10.1161/CIR.0000000000001054
https://www.ncbi.nlm.nih.gov/pubmed/35306832
https://doi.org/10.5847/wjem.j.1920-8642.2018.04.001
https://doi.org/10.1016/j.resplu.2020.100071
https://doi.org/10.1007/s00101-017-0367-4
https://doi.org/10.1186/s13054-020-03165-1
https://doi.org/10.1016/j.jpeds.2016.10.037
https://www.ncbi.nlm.nih.gov/pubmed/27852456
https://doi.org/10.1155/2017/3250485
https://www.ncbi.nlm.nih.gov/pubmed/28367441
https://doi.org/10.3390/ijerph19148334
https://www.ncbi.nlm.nih.gov/pubmed/35886184
https://doi.org/10.1016/j.resuscitation.2014.12.006
https://www.ncbi.nlm.nih.gov/pubmed/25534077
https://doi.org/10.1016/j.resuscitation.2020.09.014
https://doi.org/10.1016/j.recesp.2018.11.015
https://doi.org/10.3390/jcm10245719
https://doi.org/10.5334/gh.1255
https://doi.org/10.1016/S2214-109X(23)00302-9

	Introduction 
	Aim 
	Materials and Methods 
	Study Setting 
	Participants 
	Data Sources/Measurement 
	Statistical Analysis 

	Results 
	Discussion 
	Study Group as a Whole 
	The Impact of CPR Training History 
	The Impact of the Reported Fear of the SARS-CoV-2 Pandemic 
	Challenges and Possible Future Directions 

	Limitations 
	Conclusions 
	References

