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Abstract: Previous pilot experience has shown the ability of visually impaired and blind people (BP)
to learn basic life support (BLS), but no studies have compared their abilities with blindfolded people
(BEP) after participating in the same instructor-led, real-time feedback training. Twenty-nine BP
and 30 BFP participated in this quasi-experimental trial. Training consisted of a 1 h theoretical and
practical training session with an additional 30 min afterwards, led by nurses with prior experience
in BLS training of various collectives. Quantitative quality of chest compressions (CC), AED use and
BLS sequence were evaluated by means of a simulation scenario. BP’s median time to start CC was
less than 35 s. Global and specific components of CC quality were similar between groups, except for
compression rate (BFP: 123.4 + 15.2 vs. BP: 110.8 + 15.3 CC/min; p = 0.002). Mean compression depth
was below the recommended target in both groups, and optimal CC depth was achieved by 27.6% of
blind and 23.3% of blindfolded people (p = 0.288). Time to discharge was significantly longer in BFP
than BP (86.0 + 24.9 vs. 66.0 + 27.0 s; p = 0.004). Thus, after an adapted and short training program,
blind people were revealed to have abilities comparable to those of blindfolded people in learning
and performing the BLS sequence and CC.

Keywords: life support care; visually impaired persons; simulation training; cardiopulmonary
resuscitation; heart arrest

1. Introduction

Out-of-hospital cardiac arrest (OHCA) is a significant public health problem. In
Europe, over 275,000 cases of OHCA are recorded every year with high mortality rates
(around 75%) [1]. Mortality and outcomes are mainly associated with the time between the
beginning of cardiac arrest (CA) and the start of cardiopulmonary resuscitation (CPR) [2].
Thus, to train laypeople in basic life support (BLS) skills in order to ensure an early response
in case of OHCA, and consequently improve the victims’ survival and neurologic outcome,
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is a well-known statement supported by the scientific community [3-5]. Evidence indicates
a clearly positive association between increased numbers of CPR by bystanders, access
to an automatic external defibrillator (AED) and survival of OHCA [6,7]. Short training
strategies have been suggested to be very effective, both for adults and schoolchildren
inexperienced in life support [8]. However, despite their increasingly active presence as
citizens, community CPR education has not focused on impaired people. There are very
few references to CPR skills and/or training for groups with disabilities, such as people
with Down syndrome or visual impairments, but the preliminary results of such studies
are promising [9-11]. Therefore, it seems that even though scientific evidence supports
CPR training for the entire population, the strategies implemented to date are not inclusive
of all the groups that make up our society.

WHO reports that about 2 billion people worldwide suffer from vision impairment,
of which 1 billion suffer from moderate or severe vision impairment or blindness [12].
People with visual impairments try to develop an active role in our society. Advocacy
organizations for blind people work all over the world to improve their social inclusion
and their access to the same education, social and leisure activities as people without
visual impairments. In Spain, the non-governmental organization, the Spanish National
Organization for the Blind (ONCE), performs a remarkable and multi-purpose function,
with a history and range of projects worthy of note. As a reference, in 2017, ONCE had
72,097 members, from a range of ages, of which 20% were fully blind, and the remaining
80% had significant visual impairments [13]. Blind people (BP) are especially sensitive to
helping others, and they claim their right to be considered as any other citizen. This includes
learning to perform BLS and trying to initiate the recovery process of any CA victim.

Previous pilot and uncontrolled experience have shown the potential ability of blind
or visually impaired people to learn the BLS sequence after participating in a general-
purpose training activity, without specific adaptation to their condition [9]. There are
currently no other references on CPR skills and/or training initiatives for the visually
impaired. Therefore, with the hypothesis that a visual handicap is not a relevant barrier to
perform standard-quality simulated BLS, the objective of this study was to compare the BLS
skills of visually impaired people with a group of control blindfolded non-handicapped
laypersons, after participating in the same adapted instructor-led, hands-on and real-time
feedback training.

2. Materials and Methods
2.1. Design

This is a quasi-experimental trial with a convenience sample.

2.2. Participants and Selection Criteria

We invited to participate in the present study both blind or severely visually handi-
capped adults affiliated with the ONCE organization in Galicia (Spain), and adult people
without visual or other handicaps, who were participating in vocational health training
for laypeople at the high school Liceo la Paz, La Corufia, Galicia, (Spain). Blind people
comprised the study group (BP), and non-handicapped people comprised the control group
(BFP). They were informed about the study’s objectives and consented to be trained while
their eyes were sealed with a blindfold (sleep mask).

The inclusion criteria for the BP group included having a severe visual impairment
or total blindness, and being a member of ONCE. Both groups were required to be older
than 18 years, and voluntarily accept participation in the study, signing the corresponding
informed consent. The exclusion criteria for both groups were to have an associated
psychical disability or a physical limitation for performing chest compressions (CC).

2.3. Intervention

Both groups received a 1 h theoretical and practical instructor-led training session in
BLS, with real-time feedback. The BFP carried out the training with their eyes blindfolded
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during the whole session. The sessions were led by nurses with prior experience in BLS
training of various collectives (health professionals, lifeguards, citizens, children and people
with mental disabilities). The trainers also received specific pedagogical training focused on
BP, provided by ONCE'’s expert staff, and accordingly, they performed some modifications
to their standard way of teaching. Briefly, these were: (a) direct supervision by expert
teachers of BP; (b) student-teacher ratio of always less than 5 students per instructor, to
facilitate student—teacher interaction and hands-on time; (c) real-time auditory feedback,
encouraging tactile contact with the training materials, mannequin torso and an automated
external defibrillator (AED) simulation device; (d) explanation of the different techniques
and steps, considering the “blindness” of participants; and (e) with the AED, the same
process of description and identification of the components was carried out to familiarize
participants with the procedures, so that they could execute them correctly.

Training sessions consisted of three steps. In the first, the participants identified the
anatomical regions on their own body, together with an explanation of basic BLS sequence.
In the second, they were encouraged to identify the anatomical regions on the training
mannequin, and then performed all the actions to be taken in case of CA, including two
minutes of continuous CC. Real-time verbal feedback quality was given by the instructor
during the simulated BLS performance, and a metronome was used during CC training
to improve rate compliance. In addition, to facilitate the learning and retention of this
aspect, the popular song “La Macarena” was used as a mental memory aid [14]. In the third
phase, the proper use of AED was taught and trained. An explanation of the components
of the device was given, as well as the recommended sequence for its safe application.
The instructor simulated on a dummy the actions to be followed in a hypothetical case
of CA in which an AED might be available. After that, participants carried out the AED
procedure, following the instructor’s verbal feedback. Finally, they were instructed to
perform by themselves a complete BLS sequence, including 2 min of CC and subsequent
use of the AED.

Thirty minutes after the training session, life support skills were evaluated during a
simple simulation scenario, in which the BLS sequence of action was assessed: (a) securing
the area; (b) assessing consciousness; (c) requesting the AED; (d) opening the airway;
(e) assessing breathing; (f) calling the Emergency Medical Services; and (g) starting and
maintaining CC for 2 min.

2.4. Variables

We registered the sex, age, weight, height, body mass index (BMI) and previous BLS
training of participants. The quality of CC was recorded quantitatively, using the Laerdal
Resusci Anne mannequin with the PC/Wireless Skillreport version (12.0.0.2), configured
according to the 2015 international BLS recommendations (depth: 50-60 mm; frequency:
100-120 compressions/min). A 45 kg compression spring, previously installed by the
manufacturer, was used. The variables included were: global QCPR (%), time to start CC
and time to discharge (TD) in seconds, CC time (%), CC with adequate hand position (%),
mean CC depth (mm), CC with full chest recoil (%), correct CC by depth (%), correct CC by
rate (%) and mean CC compression rate (CC/min).

2.5. Statistics

For the study of quantitative variables, the normal distribution was checked using
the Kolmogorov-Smirnov or Shapiro-Wilk test. Quantitative variables were expressed by
measures of central tendency and dispersion mean + standard deviation (SD). Qualitative
variables were presented in terms of absolute and relative frequencies. Pearson’s chi-square
statistic was used to study the association between categorical variables. The comparison
of means was made using a T-test or Mann-Whitney test. Data processing and analysis
were performed using the SPSS v.21.0 statistical package. A significance level of p < 0.05
was established.
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2.6. Ethics

Participation was voluntary and no personal incentive for participation was given.
All participants were informed about the aims and study protocol and provided written
informed consent. The study respected the Helsinki Declaration and was approved by a
local institutional review board (Research Ethics Committee of the University School of
Nursing, University of Vigo, Vigo, Spain).

3. Results

The sample was composed of 59 subjects, 29 BP (16 male and 13 female, mean age:
53.7 + 12.3 years old) and 30 BFP (4 male and 26 female, mean age: 32.3 + 12.6 years
old). Females were more frequent in the BFP group (86.7%) than in the BP group (44.8%)
(p = 0.001). The BP were older (53.7 + 12.3 years old) than the BFP (32.3 + 12.6 years old)
(p < 0.001). Weight was 79.5 + 12.5 kg for BP and 67.3 + 12.6 kg for BFP (p < 0.001). The
groups had similar height (167.4 + 7.8 cm for BP and 163.2 + 7.8 cm for BFP).

Regarding the BLS sequence (Figure 1), participants’ performed well, with a similar
performance in both groups for response, breathing, EMS alert and CC, while we observed
that BFP outperformed BP for “secure the scene” (19 (65.5%) BP vs. 27 (90%) BFP; p = 0.024)
and “call for AED” (BP: 21 (72.4%) vs. BFP: 28 (93.3%); p = 0.035). The BLS sequence
was performed without errors (fully following the correct order and performing all the
procedures correctly) by 11 (37.9%) BP and 17 (51.7%) BEP (p = 0.119). Median time to start
CC was 31 (range 26—41) seconds in BP and 33.5 (range 27—44) seconds in BFP (p = 0.844).

BLS Sequence

—— Blind People Blindfolded people

Safety*
100

80

Chest Compresion /60/\ Response

‘ 40
20

0

Alert EMS Breathing

Call for AED*

Figure 1. Comparison of BLS sequence performance between groups. * p < 0.005.

Related to CC quality, the results are presented in Table 1 and Figures 2 and 3. No
significant differences between groups were observed for global QCPR, time to start CC,
percentage of CC time, CC with adequate hand position, CC with full chest recoil and CC
correct by depth and rate. Mean CC depth was also similar, but mean rate was significantly
higher in BP than BFP (123 + 15.2 vs. 110 + 15.3 CC/min; p = 0.002). Time to discharge was
significantly longer in BFP (86.0 +24.9 vs. 66.0 + 27.0 s; p = 0.004).
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Table 1. Chest compressions quality variables obtained by blind and blindfolded people. Results in

mean (standard deviation).

Variables Blind Blindfolded P
Global QCPR (%) 43.9 (38.1) 45.3 (31.1) 0.721
Time to start CC (seconds) 35.77 (12.6) 36.5 (14.4) 0.844
Time to discharge (seconds) 66.0 (27.0) 86.0 (24.9) 0.004
Compression time (%) 994 (1.2) 994 (1.4) 1
CC with adequate hand position (%) 93.1 (19.9) 88.6 (30.0) 0.626
Mean compression depth (mm) 447 (12.7) 43.8 (7.3) 0.761
CC with full chest recoil (%) 69.8 (36.6) 65.1 (36.5) 0.721
Correct CC by depth (%) 32.3 (38.0) 29.9 (35.7) 0.939
Correct CC by rate (%) 39.3 (38.0) 43.7 (37.0) 0.357
Mean compression rate (comp/min) 123.4 (15.2) 110.8 (15.3) 0.002
CPR Quality
——Blind People blindfolded people
QCPR
100
80
" 60 Continuous chest
rate 20 — < f compresion

// ‘

(20 ‘\‘

\ o [

\ |

|

|

depth Hand position
Full recoil

Figure 2. Assessment of chest compressions quality elements in blind and blindfolded people. * p < 0.005.

The percentage of BP subjects who achieved the recommended CC depth target
was 27.6%, compared with 23.3% of BFP (p = 0.288). When the target was arbitrarily
expanded to 10% below the lower limit and 8% above the upper limit (45-65 mm), it
was achieved by 58.6% of BP and 43.3% of BFP individuals (p = 0.18) (Figure 3). For the
CC rate target, it was achieved by 48.3% of BP and 36.7% of BFP participants (p = 0.025).
When this target was arbitrarily expanded to 10% below the lower limit and 8% above the
upper limit (90-130 CC/min), it was achieved by 72.4% of BP and 83.3% of BFP subjects
(p = 0.24) (Figure 3).
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Figure 3. Scatter plot of the mean chest compression rate (compressions per minute) and depth
(millimetres). The red square indicates the target, indicated by current guidelines. The dashed
square represents an arbitrary expanded target with CC depth from 45 to 65 mm and CC rate from
90 to 130 CC/min.

4. Discussion

Our study, derived from a prior pilot BLS training experience with BP [9], is the only
study published to date on the CPR skills of people with visual impairment. It shows that,
despite significant visual impairment, laypersons are capable (after a simple, brief and
adapted training programme) of performing the BLS sequence, including AED use at a
similar quality to non-handicapped laypeople, who were requested to perform the sequence
while blindfolded. Additionally, our data indicate that such a brief training session was
not enough to learn how to deliver the strong CC needed to achieve the recommended CC
depth target, a fact that has been reported in several studies, including in laypeople and
even health staff [15-17]. To solve this limitation of training, new mannequins including
real-time CC quality feedback features have been recommended, and are increasingly used
in courses, both for laypeople and persons with a duty to assist [8,18].

Every citizen should be trained to perform BLS, regardless of their conditions and/or
disabilities [9-11], not only because every person is a potential bystander first rescuer [6,7],
but also as a way to promote the social inclusion and active participation of people with
functional diversity. In this sense, our “proof of concept” study shows that by means
of a simple adaptation of the methodology used in usual BLS training, it is possible to
encourage people with visual impairment to acquire relevant BLS capabilities. Our teaching
experience suggests that in the training of BD, it is very important that participants be in
tactile contact with the training material at all times, as well as bearing in mind that BP
learn differently and execute actions more slowly than a person without a visual disability.

On the other hand, being blindfolded, non-visually handicapped people could im-
prove their touching abilities, situation awareness, attention and communication skills,
which hypothetically would focus their actions on the essential BLS steps and result in
better learning [19,20].
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Our results indicate that BP may have problems learning some steps of the BLS, namely
“secure the scene”, something that seems quite logical when considering the importance
of sight in being clearly aware of any situation. We consider that this is an unavoidable
barrier for BP, who at this point must rely on the information received by other non-blind
bystanders. On the other hand, the observed problems with the “call for AED” step in this
group may not be clearly related to visual handicaps and could be attributed to a training
deficit. In consequence, we consider that future training programs for BP should reinforce
these topics, perhaps with specifically designed simulation scenarios.

Regarding CC quality, our results indicate that BP are able to achieve a performance
comparable to other laypeople, blindfolded or not [9,21-25] (Table 2). In fact, in our study,
they outperformed in CC rates, both as a mean rate and as a percentage of CC, which
were delivered at the recommended target rate. These results may be related to increased
hearing perception and rhythm abilities, as well as paying more attention to the instructor
feedback [26,27]. BP were also better than BFP at performing a quick AED discharge, a
fact that could be explained by their prior abilities to pay attention and follow verbal and
acoustic commands [28].

Table 2. Comparison of chest compressions quality standards obtained by BP, BFP and other laypersons after brief training.

Cardiac Participants . . Nurse
Variables BP *2 BFP *2 Te[i‘:]‘ﬁrs Patients Free Rtille;tllges Fls[l;;??an Students
[16] b Course [17] [20]2
Global QCPR (%) 439 (38.1) 453 (31.1) 702 (31.1) 86 (71-92) 20 ?_89) 43(10)  55.2(24.9)
CC time (%) 99.4(1.2)  994(14)  98.8(8.0) 74.7 (7.6)
CC with adequate 100 100
hand positions (% 251 (199) 8863000 977(119) ;50700 99.3 (100-100) 98.2 (13.0)
Mea“(i;;{epth 447(127) 438(73) 4821(92) 56 (50-61) 46 (41-56)  565(5)  44.2(107)
CC with full chest 91
recol (%) 69.8(36.6) 65.1(365) 78.7(29.7) 73 (25-98) 88.8 (5905 11506 79.1(69)
Correct CC by
Depth (%) 323(38.0) 29.9(357) 469 (38.8) 39 (7-75) 75.7 38 (3-64.5) 32.6 (39.7)
Correct CC by 18
rate (%) 39.3(38.0) 437(37.0) 642(369) 55 (7-88) (0.5-805) 50.4 (35.9)
compi\:sesign e 1234 110.8 109.7 106 05 106 113.1
(comp,/min) (15.2) (15.3) (14.3) (93-116) (89-123) (13.0)

* Current study, * mean (standard deviation), b median (IQR).

Our results indicate that for both BP and BFP, the chosen training program was
insufficient to achieve the ability to perform CC with enough depth. Only around one
quarter of subjects performed this specific skill according to current recommendations, and
even after arbitrarily expanding the target by 10%, only around half of them succeeded.
This training difficulty is well known (Table 2) and has been related to several factors,
including subjects’ characteristics (age, BMI, fitness) and training methods (training times,
feedback, etc.) that seem not to be related to blindness, and must be solved by means of
specific reinforced training and re-training programs [8,29].

Our study has some limitations. This was a local experience including a limited
number of subjects. The training methods were based more on expert opinion and teaching
experience than on scientific evidence, which is lacking nowadays regardless. In conse-
quence, it must be considered a proof-of-concept study that cannot be directly extrapolated
to other settings and subjects.
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Our results suggest that further research is necessary in order to define the training
time and potential impact of re-training sessions for laypersons, with and without visual
impairment. As a future line of research, it would be interesting to analyze the usefulness
of adapting the AED to the needs of the visually impaired.

5. Conclusions

After an adapted and short training programme, blind and blindfolded people demon-
strated comparable abilities to learn and perform the BLS sequence and CC. The training
method applied was insufficient to achieve the optimal CC depth, and both groups will
need to re-train this specific skill. We believe that BP should be considered as candidates
for BLS training like any other citizen, and we feel this activity would contribute to their
social integration.

Author Contributions: S.M.-1.: Methodology, formal analysis, investigation, writing—review and
editing, supervision. C.J.-S.: Investigation, writing—original draft, visualization. R.B.-F.: Con-
ceptualization, writing—review and editing, supervision. C.A.-G.: Methodology, formal analysis,
writing—review and editing, visualization. A.C.-F.: Investigation. FEF.-M.: Resources. C.G.-G.:
Investigation. V.M.N.: Conceptualization, writing—review and editing. A.R.-N.: Conceptualiza-
tion, writing—review and editing, project administration. 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 Institutional Review Board of Research Ethics
Committee of the University School of Nursing, University of Vigo, Spain.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Acknowledgments: We would like to thank all the people (members, staff, families) of the ONCE
Compostela Foundation.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

Berdowski, J.; Berg, R.A.; Tijssen, J].G.P,; Koster, R.W. Global incidences of out-of-hospital cardiac arrest and survival rates:
Systematic review of 67 prospective studies. Resuscitation 2010, 81, 1479-1487. [CrossRef]

Requena-Morales, R.; Palazon-Bru, A.; Rizo-Baeza, M.M.; Adsuar-Quesada, ].M.; Gil-Guillén, V.F.; Cortés-Castell, E. Mortality
after out-of-hospital cardiac arrest in a Spanish Region. PLoS ONE 2017, 12, e0175818. [CrossRef]

Perkins, G.D.; Handley, A.].; Koster, R W.; Castrén, M.; Smyth, M.A ; Olasveengen, T.; Monsieurs, K.G.; Raffay, V.; Gréasner, ].T.;
Wenzel, V.; et al. European Resuscitation Council Guidelines for Resuscitation 2015: Section 2. Adult basic life support and
automated external defibrillation. Resuscitation 2015, 95, 81-99. [CrossRef]

Greif, R.; Lockey, A.S.; Conaghan, P; Lippert, A.; De Vries, W.; Monsieurs, K.G.; Ballance, ].H.; Barelli, A.; Biarent, D.; Bossaert,
L.; et al. European Resuscitation Council Guidelines for Resuscitation 2015: Section 10. Education and implementation of
resuscitation. Resuscitation 2015, 95, 288-301. [CrossRef] [PubMed]

Villalobos, E.; Del Pozo, A.; Rey-Refiones, C.; Granado-Font, E.; Sabaté-Lissner, D.; Poblet-Calaf, C.; Basora, ]J.; Castro, A;
Flores-Mateo, G. Lay People Training in CPR and in the Use of an Automated External Defibrillator, and Its Social Impact: A
Community Health Study. Int. ]. Environ. Res. Public Health 2019, 16, 2870. [CrossRef]

Holmberg, M.]J.; Vognsen, M.; Andersen, M.S.; Donnino, M.W.; Andersen, L.W. Bystander automated external defibrillator use
and clinical outcomes after out-of-hospital cardiac arrest: A systematic review and meta-analysis. Resuscitation 2017, 120, 77-87.
[CrossRef] [PubMed]

Wissenberg, M.; Lippert, EK.; Folke, F.; Weeke, P.; Hansen, C.M.; Christensen, E.F; Jans, H.; Hansen, P.A.; Lang-Jensen, T.; Olesen,
J.B.; et al. Association of national initiatives to improve cardiac arrest management with rates of bystander intervention and
patient survival after out-of-hospital cardiac arrest. JAMA 2013, 310, 1377-1384. [CrossRef]

Gonzalez-Salvado, V.; Rodriguez-Ruiz, E.; Abelairas-Gémez, C.; Ruano-Ravifia, A.; Pefia-Gil, C.; Gonzalez-Juanatey, J.R.;
Rodriguez-Nufiez, A. Training adult laypeople in basic life support. A systematic review. Rev. Esp Cardiol 2020, 73, 53—68.
[CrossRef]

Martinez-Isasi, S.; Abelairas-Goémez, C.; Fernandez-Méndez, F.; Barcala-Furelos, R.; Jorge-Soto, C.; Gémez-Goénzalez, C.;
Rodriguez-Nuiiez, A. Is it necessary to see to save a life? Pilot study of basic CPR training for blind people. Resuscitation
2019, 134, 165-166. [CrossRef] [PubMed]


http://doi.org/10.1016/j.resuscitation.2010.08.006
http://doi.org/10.1371/journal.pone.0175818
http://doi.org/10.1016/j.resuscitation.2015.07.015
http://doi.org/10.1016/j.resuscitation.2015.07.032
http://www.ncbi.nlm.nih.gov/pubmed/26477418
http://doi.org/10.3390/ijerph16162870
http://doi.org/10.1016/j.resuscitation.2017.09.003
http://www.ncbi.nlm.nih.gov/pubmed/28888810
http://doi.org/10.1001/jama.2013.278483
http://doi.org/10.1016/j.recesp.2018.11.015
http://doi.org/10.1016/j.resuscitation.2018.11.020
http://www.ncbi.nlm.nih.gov/pubmed/30496839

Int. J. Environ. Res. Public Health 2021, 18, 10724 90f9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

Rodriguez-Nufiez, A.; Regueiro-Garcia, A.; Jorge-Soto, C.; Canas-Gonzalez, ].; Leborans-Iglesias, P.; Garcia-Crespo, O.; Barcala-
Furelos, R. Quality of chest compressions by Down syndrome people: A pilot trial. Resuscitation 2015, 89, 119-122. [CrossRef]
[PubMed]

Jorge-Soto, C.; Barcala-Furelos, R.; Gomez-Gonzalez, C.; Leborans-Iglesias, P.; Campos-Varela, I.; Rodriguez-Nufiez, A. Brief
training in automated external defibrillation use for persons with down syndrome. Resuscitation 2017, 113, e5-e6. [CrossRef]
WHO. Blindness and Vision Impairment. Available online: https://www.who.int/news-room/fact-sheets/detail /blindness-
and-visual-impairment (accessed on 14 September 2021).

ONCE. Conoce los datos anuales de nuestros afiliados-Web ONCE. Available online: https://www.once.es/dejanos-ayudarte/
afiliacion/datos-de-afiliados-a-la-once (accessed on 19 May 2020).

Oulego-Erroz, I.; Busto-Cuifias, M.; Garcia-Sanchez, N.; Rodriguez-Blanco, S.; Rodriguez-Nufiez, A. A popular song improves
CPR compression rate and skill retention by schoolchildren: A manikin trial. Resuscitation 2011, 82, 499-500. [CrossRef] [PubMed]
Bjernshave, K.; Krogh, L.Q.; Hansen, S.B.; Nebsbjerg, M.A.; Thim, T.; Lefgren, B. Teaching basic life support with an automated
external defibrillator using the two-stage or the four-stage teaching technique. Eur. . Emerg. Med. 2018, 25, 18-24. [CrossRef]
Cartledge, S.; Finn, J.; Bray, ].E.; Case, R.; Barker, L.; Missen, D.; Shaw, J.; Stub, D. Incorporating cardiopulmonary resuscitation
training into a cardiac rehabilitation programme: A feasibility study. Eur. ]. Cardiovasc. Nurs. ]. 2018, 17, 148-158. [CrossRef]
Lee, J.H.; Cho, Y.; Kang, K.H.; Cho, G.C.; Song, K.J.; Lee, C.H. The Effect of the Duration of Basic Life Support Training on the
Learners’ Cardiopulmonary and Automated External Defibrillator Skills. BioMed Res. Int. 2016, 2016, 2420568. [CrossRef]
Hughes, P.G.; Hughes, K.E.; Ahmed, R.A. Setup and Execution of the Blindfolded Code Training Exercise. JOVE 2019, 145, 59248.
[CrossRef]

Baldi, E.; Cornara, S.; Contri, E.; Epis, F; Fina, D.; Zelaschi, B.; Dossena, C.; Fichtner, F.; Tonani, M.; Di Maggio, M.; et al.
Real-time visual feedback during training improves laypersons” CPR quality: A randomized controlled manikin study. CJEM
2017, 19, 480-487. [CrossRef]

Ahmed, R.; Hughes, K.; Hughes, P. The blindfolded code training exercise. Clin. Teach. 2018, 15, 120-125. [CrossRef] [PubMed]
Pichel Lopez, M.; Martinez-Isasi, S.; Barcala-Furelos, R.; Fernandez-Méndez, F.; Vazquez Santamarifia, D.; Sdnchez-Santos, L.;
Rodriguez-Nuriez, A. A first step to teaching basic life support in schools: Training the teachers. An. Pediatr. 2018, 89, 265-271.
[CrossRef] [PubMed]

Gonzélez-Salvado, V.; Abelairas-Gomez, C.; Pefia-Gil, C.; Neiro-Rey, C.; Barcala-Furelos, R.; Gonzéalez-Juanatey, J.R.; Rodriguez-
Nufiez, A. A community intervention study on patients’ resuscitation and defibrillation quality after embedded training in a
cardiac rehabilitation program. Health Educ. Res. 2019, 34, 289-299. [CrossRef]

Gonzalez-Salvado, V.; Abelairas-Gémez, C.; Gude, F; Pefia-Gil, C.; Neiro-Rey, C.; Gonzalez-Juanatey, ].R.; Rodriguez-Nunez, A.
Targeting relatives: Impact of a cardiac rehabilitation programme including basic life support training on their skills and attitudes.
Eur. . Prev. Cardiol. 2019, 26, 795-805. [CrossRef] [PubMed]

Fungueirifio-Sudrez, R.; Barcala-Furelos, R.; Gonzalez-Fermoso, M.; Martinez-Isasi, S.; Ferndndez-Méndez, F.; Gonzalez-Salvado,
V.; Navarro-Patén, R.; Rodriguez-Nufiez, A. Coastal Fishermen as Lifesavers While Sailing at High Speed: A Crossover Study.
BioMed Res. Int. 2018, 2018, 2747046. [CrossRef] [PubMed]

Méndez-Martinez, C.; Martinez-Isasi, S.; Garcia-Sudrez, M.; Pefia-Rodriguez, M.A.; Gémez-Salgado, J.; Fernandez-Garcia,
D. Acquisition of Knowledge and Practical Skills after a Brief Course of BLS-AED in First-Year Students in Nursing and
Physiotherapy at a Spanish University. Int. |. Environ. Res. Public Health 2019, 16, 766. [CrossRef]

Battal, C.; Occelli, V.; Bertonati, G.; Falagiarda, F.; Collignon, O. General Enhancement of Spatial Hearing in Congenitally Blind
People. Psychol. Sci. 2020, 31, 1129-1139. [CrossRef]

Stronks, H.C.; Nau, A.C.; Ibbotson, M.R.; Barnes, N. The role of visual deprivation and experience on the performance of sensory
substitution devices. Brain Res. 2015, 1624, 140-152. [CrossRef] [PubMed]

Arnaud, L.; Gracco, V.; Ménard, L. Enhanced perception of pitch changes in speech and music in early blind adults. Neuropsy-
chologia 2018, 117, 261-270. [CrossRef]

Anderson, R;; Sebaldt, A.; Lin, Y.; Cheng, A. Optimal training frequency for acquisition and retention of high-quality CPR skills:
A randomized trial. Resuscitation 2019, 135, 153-161. [CrossRef] [PubMed]


http://doi.org/10.1016/j.resuscitation.2015.01.022
http://www.ncbi.nlm.nih.gov/pubmed/25637696
http://doi.org/10.1016/j.resuscitation.2017.01.012
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
https://www.once.es/dejanos-ayudarte/afiliacion/datos-de-afiliados-a-la-once
https://www.once.es/dejanos-ayudarte/afiliacion/datos-de-afiliados-a-la-once
http://doi.org/10.1016/j.resuscitation.2011.01.001
http://www.ncbi.nlm.nih.gov/pubmed/21292382
http://doi.org/10.1097/MEJ.0000000000000410
http://doi.org/10.1177/1474515117721010
http://doi.org/10.1155/2016/2420568
http://doi.org/10.3791/59248
http://doi.org/10.1017/cem.2016.410
http://doi.org/10.1111/tct.12639
http://www.ncbi.nlm.nih.gov/pubmed/28382769
http://doi.org/10.1016/j.anpedi.2017.11.002
http://www.ncbi.nlm.nih.gov/pubmed/29233493
http://doi.org/10.1093/her/cyz002
http://doi.org/10.1177/2047487319830190
http://www.ncbi.nlm.nih.gov/pubmed/30776898
http://doi.org/10.1155/2018/2747046
http://www.ncbi.nlm.nih.gov/pubmed/29854735
http://doi.org/10.3390/ijerph16050766
http://doi.org/10.1177/0956797620935584
http://doi.org/10.1016/j.brainres.2015.06.033
http://www.ncbi.nlm.nih.gov/pubmed/26183014
http://doi.org/10.1016/j.neuropsychologia.2018.06.009
http://doi.org/10.1016/j.resuscitation.2018.10.033
http://www.ncbi.nlm.nih.gov/pubmed/30391370

	Introduction 
	Materials and Methods 
	Design 
	Participants and Selection Criteria 
	Intervention 
	Variables 
	Statistics 
	Ethics 

	Results 
	Discussion 
	Conclusions 
	References

