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Summary. Background: Early bystander cardiopulmonary resuscitation (CPR) improves the chances of suc-
cessful resuscitation and survival. However, few data are available regarding the willingness to perform CPR 
among First Aid Attendants on the Workplace (FAAWs) in Italy. The present study was performed in order 
to identify current attitudes of Italian FAAWs towards CPR. Methods: Between February and June 2017, 
FAAWs from the Autonomous Province of Trento were asked about their willingness to perform CPR 
through a structured questionnaire assessing their knowledge about CPR, and the reasons for hesitancy. A 
cumulative knowledge score (KS) was eventually calculated. Results: A total of 123 FAAWs (male 57.7%, 
mean age 45.2 years ± 10.1) completed the questionnaire. About 1/3 of participants (32.5%) had previously 
performed First Aid procedures. Overall, 77.2% exhibited willingness to perform CPR, and such attitude 
was more frequently reported by subjects younger than 40 years (29.5% vs. 10.7% in older subjects; p=0.045), 
perceiving First Aid training as useful (98.9% vs. 84.7%, p=0.002), and exhibiting a better knowledge of CPR 
(KS≥75%: 47.4% vs. 15.3%). The reasons for the unwillingness were inadequate knowledge and doubt regard-
ing whether they could perform the techniques effectively. Eventually, KS was identified as the main predictor 
for willingness to perform CPR (OR 4.450, 95%CI 1.442-14.350). Conclusions: Willingness to perform CPR 
was seemingly high, and knowledge of CPR techniques was its main predictor. These findings emphasize the 
importance for an accurate CPR training, as well as for the surveillance of the quality of qualification courses.
(www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction 

Sudden out-of-hospital cardiac arrest (OHCA) 
is an important global health problem with approxi-
mately 420,000 cases in USA and 275,000 in Europe, 
annually (1-4): despite marked improvements in the 
pre-hospital emergency care system, only a minority of 
patients survive to hospital discharge, with estimates 

of 400,000 to 450,000 deaths per year (1, 3-4). Three 
are the critical determinants of survival in the event of 
OHCA (1-6): the rapid activation of the emergency 
medical system, the initiation of cardiopulmonary re-
suscitation (CPR) by bystanders, and on-site defibril-
lation (2, 7-8). In particular, an effectively performed 
bystander CPR may increase eventual survival two- to 
fourfold (2, 8-11): because of this positive impact on 
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health outcomes, CPR is globally taught to First Aid 
Attendants on the Workplace (FAAWs), with a signif-
icant consumption of time and resources (3, 5, 8-9, 10, 
12). Although the frequency of immediate bystander 
CPR in certain countries may peak 70%, it generally 
remains inadequate, even in recent years, also in the 
workplaces (3-4, 13), and many studies have identified 
the perceived risks of infectious diseases (i.e. poten-
tial HIV transmission etc.), as well as general hygienic 
concerns regarding mouth-to-mouth ventilation, and 
the fear of legal liability, among the main barriers to-
wards CPR performance (4, 6). Moreover, an increas-
ing base of evidence suggests that a significant share 
of trained people may ultimately hesitate to perform 
CPR in case of OHCA (3-4, 6, 12-14). However, little 
is known about the factors that make FAAWs more or 
less willing to engage in CPR on the workplace (12, 
14).

Italian regulation (Legislative Decree No. 
81/2008; Ministerial Decree 388/03) requires the em-
ployers to designate and train workers as FAAWs, and 
organize facilities in the workplaces, irrespective of size 
and risk profile of parent company. Formation courses 
(12 or 16 hours, depending on the company risk pro-
file, with 4-6 hours retraining every three years) statu-
torily include CPR training with hands-on practice on 
the manikin (15). However, both quality and actual ef-
fectiveness of First Aid’s system in the workplace have 
been questioned (16).

This study was therefore designed to investigate 
the attitudes, barriers and facilitators towards per-
forming CPR in a sample of Italian FAAWs, in or-
der to assess whether individual characteristics may 
be associated or not with the willingness to perform 
bystander resuscitation.

Methods

1. Study design, target population and ethical consideration

The present investigation was performed as a 
questionnaire-based cross-sectional study in the Au-
tonomous Province of Trento (APT). APT is located 
in the Italy’s North East, covers a total area of 6,214 
km2 (2,399 sq. mi) and has a population of 538,604 

habitants (2016 intercensal estimate), with a total 
workforce of 227,247 subjects. According to available 
labor force statistics, around 43.5% of total employ-
ees work in firms having less than 10 employees, that 
represent 90.0% of all companies residing in the APT 
(17-18). 

The Operative Unit of Prevention, Health and 
Safety in the Workplace (UOPSAL in APT) of the 
Provincial Agency for Health Services (APSS: the 
name of the Local Health Unit for the whole APT) 
represents the local governmental structure for the 
management of prevention in the workplace. As stated 
by the National Basic Health Care Levels (in Italian: 
Livelli Essenziali di Assistenza, or LEA), every year, a 
sample of 5% of all enterprises operating in the terri-
tory of a Local Health Unit should receive a workplace 
inspection by technicians and/or occupational physi-
cians from UOPSAL and analogous services. Between 
February and June 2017, a random sample of 16 enter-
prises was identified among the assessed companies, 
eventually including a total of 5,110 workers, 2.2% of 
total provincial workforce. During the planned inspec-
tion of workplaces, UOPSAL personnel identified all 
workers with a FAAW qualification, collecting the 
year of their initial training course on CPR, and the 
date of the last retraining. A written report was then 
signed by UOPSAL personnel and employer’s repre-
sentatives in order to end the formal inspection of the 
worksites.

All active FAAWs identified during the inspec-
tion were eligible to participate to the present study, 
being contacted by UOPSAL personnel only after the 
conclusion of the formal assessment of the workplace. 
They were informed that participation was voluntary, 
that all collected information would be handled anon-
ymously and confidentially, and that the question-
naires would be gathered only from subjects expressing 
preliminary consent for study participation. Moreover, 
as the inspection was formally concluded, their refusal 
to participate would have no consequences on the par-
ent company. 

Participants were then guaranteed that they could 
withdraw from the survey in any time, by simply not 
delivering the questionnaire at the end of the course 
session. As the questionnaire was strictly anonymous, 
it is implausible that individual participants could be 
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identified based on the presented material, and ulti-
mately this study caused no plausible harm or stigma 
to participating individuals. As the study design as-
sured an adequate protection of participants, and nei-
ther included clinical data about patients nor config-
ured itself as a clinical trial, a preliminary evaluation 
by the Ethical Committee of the APSS was not statu-
torily required.

2. Questionnaire

The instrument used was a specifically designed 
structured questionnaire, that was developed in Janu-
ary 2017 from an extensive review of the literature 
about CPR knowledge and skill retention. It included 
a total of 26 multiple-choice items that had been used 
in previous studies on knowledge and attitudes to-
wards CPR and First Aid, then adapted to our specific 
target population and design, and took about 7 to 10 
minutes to complete. 

Eventually, it comprised the following three sec-
tions: 

(1) Information about the interviewee. Retrieved 
data included: gender, age, education level, birthplace 
(i.e. Italian-born people, IBP vs. Foreign-born people, 
FBP). 

(2) CPR knowledge and skills. Firstly, subjects re-
ceived a general knowledge test, containing a total of 8 
true-false statements such as “Before performing exter-
nal cardiac massage, the victim should be placed face up on 
a firm surface, such as the floor or the ground” (true), cov-
ering some typical misconceptions on CPR. The par-
ticipants were then asked to identify where to place the 
palm of the hands on the thorax in order to start CPR 
by drawing a circle on a picture representing a male 
human chest (correct answer: centre of the chest, lower 
part of the victim’s sternum). Participants were then 
requested to identify the appropriate depth (around 5 
cm) and rate (100 to 120 min-1) of chest compressions, 
and the recommended ratio of chest compressions 
to breaths. As 2015 European Resuscitation Council 
guidelines for bystander CPR primarily recommend a 
30:2 ratio, and identifies as appropriate in adults a con-
tinuous chest compression with a rate of 100 rounds 
per minute, both answers were retained as correct (19-
20). A cumulative Knowledge Score was then calcu-

lated as follows: when the FAAWs correctly answered, 
+1 was added to a sum score, whereas a wrong indica-
tion or a missing answer added 0 to the sum score. The 
Knowledge Score was eventually normalized to per 
cent values (min 0.0% - max 100%).

(3) Attitudes and practices. Participants were ini-
tially asked whether they had ever performed First 
Aid procedures, both in general and on the workplace, 
and specifically whether they had previously executed 
at least one CPR procedure. FAAWs were then asked 
whether they would actually perform a CPR in case 
of a suspected OHCA on the workplace, through a 
5-point Likert scale (i.e. strongly agree, agree, neutral, 
disagree, strongly disagree) or rather would avoid it or 
hesitate, explaining.

Test-rested reliability of questionnaire items was 
preventively assessed by having twelve non-medically 
trained persons reviewing the questionnaires prior to 
the survey at two different points in time. A correla-
tion coefficient was calculated to compare the two sets 
of responses: items having a coefficient >0.80 were in-
terpreted as consistent, and were therefore included in 
the questionnaire. All questionnaire items other than 
age were binary of categorical variables. All questions 
were self-reported, and not externally validated.

The delivering and gathering of questionnaires 
were performed by hand at the workplace by a trained 
health and safety technician, and questionnaires lack-
ing basic information about the interviewee were ex-
cluded from the study.

3. Data analysis

Data entry was performed and compared by two 
independent researchers to ensure correct entries. Un-
clear responses were reviewed by the primary investi-
gator to determine which answer was assumed as “cor-
rect”. Questionnaires lacking basic information about 
the interviewee were excluded from the study. Internal 
consistency of the Knowledge sections was measured 
by Cronbach’s alpha (21–22). 

Continuous variables were expressed as mean ± 
standard deviation (SD) and were preliminarily tested 
for normal distribution. Categorical variables were re-
ported as per cent values and univariate confrontation 
between proportion were initially evaluated through 
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Chi-squared test in order to examine correlated of 
self-assessed willingness to perform bystander CPR, 
dichotomized as “strongly agree / agree” vs. “neutral/ 
disagree/strongly disagree”, with demographic data and 
individual factors, including: age (dichotomized as <40 
vs. ≥40 years), gender, migration background (Italian-
Born people vs. Foreign-Born people), education level 
(≤8 years vs. 9 years of formal education), time since 
last (≤1 year vs. >1 year or more) and first (≤3 years 
vs. 4 years or more) CPR training, number of previous 
training courses (only initial training vs. at least 1 re-
training), experience of emergency situations, in gen-
eral and on the workplace, experience on CPR (any vs. 
never), Knowledge Score (dichotomized as ≤75% vs. 
>75%) and attitude towards CPR training and the per-
ceived need for further formation on CPR (“somehow 
agree” vs. “somehow disagree”).

Variables with p-value less than 0.05 were then 
included in a logistic regression model to determine 
the factors associated with willingness to attempt by-
stander CPR. The results were expressed as multivari-
ated Odds Ratios (mOR) and 95% confidence inter-
vals (CI). Significance level for all analyses was set for 
p<0.05. All calculations were performed in SPSS 24 
(IBM Corp. Armonk, NY).

Results

Demographics

A total of 144 FAAWs were identified, with a 
ratio with untrained workers of 1:8.4 (range: min 
1:41, max 1:3.7), and all received the questionnaire. 
Eventually, 123 of them completed and returned the 
questionnaire, with a participation rate of 85.4%. The 
main characteristics of the respondents are shown in 
Table 1. 

The majority of participants were of Italian 
origin (87.8%), and male sex (57.7%). Mean age 
was 45.2±10.1 years, similar in males and females 
(46.0±9.2 years vs. 44.2±11.2 years, p=0.354). All par-
ticipants had completed at least the primary education 
requirements (5+ 3 years of formal education), and the 
majority of them (94, 76.4%) had achieved secondary 
education level (13 years) or higher. Around half of the 

participants reported that they had received First Aid 
training during the last year (47.2%), and the majority 
of them had the initial training 4 years or more before 
the survey (in mean, 6.7±5.2 years). The majority of 
the participants recalled 2 retrainings or more (56.9%). 

A total of 40 participants (32.5%) had actually 
performed at least one First Aid procedure: 13 of them 
(10.6%) reported a workplace-related intervention, 
whereas 8 participants recalled that they had specifi-
cally performed a CPR (6.5%).

Knowledge

Cronbach’s alpha for the General Knowledge test 
was 0.796. After per cent normalization, Knowledge 
Score was estimated in 68.9%±15.6, and 38.9% of the 
participants had a score ≥75.0%. As shown in Table 2, 
the majority of the participants were aware that out of 
hospital heart arrest is possible in all age group (94.3%), 
that the external cardiac massage is an emergency life-
support procedure only aimed to maintain heart to 
pump blood until medical help arrives (97.6%), that it 
should be sustained until medical help arrives (95.9%), 
that before performing external cardiac massage, the 
victim should be placed face up on a firm surface, such 
as the floor or the ground (95.1%), and that before 
starting cardiac massage, the bystander should ascer-
tain whether the victim is breathing (91.9%). On the 
contrary, less than half of participant correctly stated 
that CPR in adults may be performed through contin-
uous chest compressions without mouth-to-mouth re-
suscitation (49.6%), that the efficiency of the external 
cardiac massage in restoring autonomous heart pump 
is limited (47.2%), and that the external cardiac mas-
sage may be discontinued when the rescuer is physi-
cally exhausted (36.6%).

Regarding the CPR technical skills, 63.4% of 
participants correctly identified the centre of the chest, 
lower part of the victim’s sternum, as the reference 
point for external cardiac massage (Figure 1), and 
65.9% appropriately recalled a depth of around 5 cm 
for chest compressions. In this regard, half of respond-
ents correctly identified an optimal compression rate 
of 100 to 120 min-1 (52.0%), whereas around a third of 
participants identified an inappropriately slower rate 
of 60 to 80 min-1 (32.5%), and 80.5% identified 30:2 
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Table 1. Demographics of 123 First Aid attendants from the Autonomous Province of Trento participating to the study (2017).

			      Total

Age (years)	 mean ± SD	 45.2 ± 10.1
	 <30	 No. (%)	 11 (8.9%)
	 30- 39	 No. (%)	 20 (16.3%)
	 40- 49	 No. (%)	 45 (36.6%)
	 ≥50	 No. (%)	 47 (38.2%)

Sex	 	
	 Males	 No. (%)	 71 (57.7%)
	 Females	 No. (%)	 52 (42.3%)

Migration Background	 	
	 No (Italian Born People)	 No. (%)	 108 (87.8%)
	 Yes (Foreign Born People)	 No. (%)	 15 (12.2%)

Education level	 	
	 Primary School (up to 8 years of formal education)	 No. (%)	 29 (23.6%)
	 High School (9 to 13 years of formal education)	 No. (%)	 72 (58.5%)
	 University or higher	 No. (%)	 22 (17.9%)

Time since the LAST First Aid formation course	  	
	 <1 year	 No. (%)	 58 (47.2%)
	 1 to 2 years	 No. (%)	 38 (30.9%)
	 2 to 3 years	 No. (%)	 16 (13.0%)
	 >3 years	 No. (%)	 11 (8.9%)

Time since the INITIAL First Aid formation course (years)	 mean ± S.D.	 6.7 ± 5.2
	 ≤3 years 	 No. (%)	 45 (36.6%)
	 4 or more 	 No. (%)	 78 (63.4%)

No. of previous training courses	 median (range)	 3 (1 to 9)
	 Only initial training	 No. (%)	 24 (19.5%)
	 1 retraining	 No. (%)	 29 (23.6%)
	 2 retrainings or more	 No. (%)	 70 (56.9%)

Previously performed First Aid procedures	  	
	 Yes	 No. (%)	 40 (32.5%)
	 No	 No. (%)	 83 (67.5%)

Previously performed First Aid procedures on the workplace	  	
	 Yes	 No. (%)	 13 (10.6%)
	 No	 No. (%)	 110 (89.4%)

Previously performed CPR procedures 	 	
	 Yes	 No. (%)	 8 (6.5%)
	 No	 No. (%)	 115 (93.5%)

Self-assessed attitude towards CPR on the workplace	 	
	 Strongly agree - Agree	 No. (%)	 95 (77.2%)
	 Neutral - Disagree - Strongly disagree	 No. (%)	 28 (22.8%)

Perception of First Aid courses as useful	 	
	 Strongly agree - Agree	 No. (%)	 118 (95.9%)
	 Neutral - Disagree - Strongly disagree	 No. (%)	 5 (4.1%)

Perceived need for further formation on CPR	 	
	 Strongly agree - Agree	 No. (%)	 89 (72.4%)
	 Neutral - Disagree - Strongly disagree	 No. (%)	 34 (27.6%)
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as the optimal chest compression : breath ratio. On the 
contrary, only 25.2% of participants acknowledged a 
continuous chest compression rate of 100 min-1 as ap-
propriate when performed by a bystander.

Attitudes and practices

Regarding the attitude towards First Aid train-
ing and CPR, the majority of participants agreed or 
strongly agreed in recognizing First Aid training 
courses as useful (95.9%), perceiving the need for 
further training in CPR (72.4%). Overall, 77.2% of 
participants agreed or strongly agreed that in case of 
necessity they would perform CPR on the workplace. 
Among the hesitant subjects (Figure 2), the majority 
of them (53.6%) feared that they would be unable to 

perform it correctly, whereas 21.4% reported that, as 
fearing infections associated with mouth-to-mouth 
respiration, they would perform only continuous chest 
compressions, and 17.9% would avoid any interven-
tion fearing that they might cause some damage to the 
victim. Eventually, only 1 respondent (3.6%) claimed 
that because of the fear of infections as well as fear-
ing legal consequence he would avoid any contact with 
victim, including heart massage. Similarly, 1 partici-
pant (3.6%) reported that he would avoid CPR be-
cause of personal/religious/ethical reasons.

Univariate analysis

As shown in Table 3, subjects exhibiting a fa-
vourable attitude towards performing CPR were sig-

Table 2. Knowledge test: response distribution of items proposed to 123 First Aid attendants from the Autonomous Province of 
Trento participating in the survey

	 Correct	 No. of
	 answer	 Correct 
		  answers (%)

External cardiac massage is an emergency life-support procedure only aimed to maintain heart to pump	 True	 120 (97.6%)
 blood until medical help arrives.	

Before performing external cardiac massage, the victim should be placed face up on a firm surface, 	 True	 117 (95.1%)
such as the floor or the ground.	

Before starting cardiac massage, the bystander should ascertain whether the victim is breathing.	 True	 113 (91.9%)

External cardiac massage should be sustained until medical help arrives.	 True	 118 (95.9%)

In adults, cardiopulmonary resuscitation may be performed through continuous chest compressions	 True	 61 (49.6%)
without mouth-to-mouth resuscitation.

External cardiac massage is highly efficient in restoring autonomous heart pump (as shown in movies).	 False	 58 (47.2%)

External cardiac massage may be discontinued whether the rescuer is physically exhausted.	 True	 45 (36.6%)

Out of hospital heart arrest is possible in all age groups.	 True	 116 (94.3%)

At your knowledge, appropriate rate of external chest compressions should be	 	
     100 to 120  min-1	 True	 64 (52.0%)
     60 to 80 min-1	 False	 40 (32.5%)
     80 to 100 min-1	 False	 13 (10.6%)
     > 120  min-1	 False	 6 (4.9%)

Appropriate ratio of chest compression  : breaths should be		
     30 chest compressions : 2 breaths	 	 99 (80.5%)
     Continuous chest compressions (approximately 100 min-1)	 	 31 (25.2%)

Appropriate depth of chest compression should be	 	
     Around 5 cm 	 True	 81 (65.9%)
     6 cm or more	 False	 38 (30.9%)
     Less than 5 cm	 False	 4 (3.3%)
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nificantly younger than those somehow against (44.4 
years ±10.5 vs. 48.1 years ± 7.8, p=0.048), and in par-
ticular age group <40 year-old was associated with 
a significantly more favourable attitude (29.5% vs. 
10.7%, p=0.045). Contrariwise, no significant differ-
ences regarding CPR attitude were identified by sex, 
migration background, formal education, but also time 
since first and last training course, as well as the num-
ber of retraining received by First Aid attendants (all 
comparisons, p>0.05). Also individual factors such as 
having previously performed First Aid and CPR pro-
cedures and the perceived need for further training 
on CPR had no significant effects. Eventually, par-
ticipants exhibiting a better attitude towards First Aid 
training courses (98.9% vs. 85.7%, p=0.002) and in 
particular a Knowledge Score ≥75% (47.4% vs. 15.3%, 
p=0.002) were associated with a more favourable at-
titude towards performing CPR.

Figure 1. Identification by First Aid attendants participating to 
the study of the body site where to perform external cardiac 
massage (correct answer: centre of the chest, lower part of the 
victim’s sternum)

Figure 2. Reasons recalled by 28 First Aid attendants participating to this survey to avoid / partially avoid cardiopulmonary resuscita-
tion (CPR) on the workplace



M. Riccò, M. Berrone, L. Vezzosi, et al.8

Table 3. Association of self-assessed attitude towards cardiopulmonary resuscitation (CPR) on the workplace with main demo-
graphic factors of 123 First Aid attendants from the Autonomous Province of Trento.

	 Self-assessed attitude towards CPR 
	 on the workplace

			   Positive	 Negative	 P
			   (No. = 28, 22.8%)	  (No. = 95, 77.2%)	 value

Age (years)	 			 
		  mean ± SD	 44.4 ± 10.5	 48.1 ± 7.8	 0.048
	 < 40	 No. (%)	 28 (29.5%)	 3 (10.7%)	 0.045
	 ≥ 40 	 No. (%)	 67 (70.5%)	 25 (89.3%)	

Sex	 			 
	 Males	 No. (%)	 57 (60.0%)	 14 (50.0%)	 0.347
	 Females	 No. (%)	 38 (40.0%)	 14 (50.0%)	

Migration Background	 			 
	 No (Italian Born People)	 No. (%)	 83 (87.4%)	 25 (89.3%)	 0.785
	 Yes (Foreign Born People)	 No. (%)	 12 (12.6%)	 3 (10.7%)	

Education level	 			 
	 9 years of formal education or more	 No. (%)	 73 (76.8%)	 21 (75.0%)	 0.840
	 ≤ 8 years of formal education	 No. (%)	 22 (23.2%)	 7 (25.0%)	

Time since the LAST First Aid formation course				  
	 1 year or more	 No. (%)	 47 (49.5%)	 11 (39.3%)	 0.343
	 Up to 1 year	 No. (%)	 48 (50.5%)	 17 (60.7%)	

Time since the INITIAL First Aid formation course (years)				  
		  mean ± SD	 6.5 ± 5.2	 7.3 ± 5.3	 0.473
	 ≤ 3 years 	 No. (%)	 36 (37.9%)	 9 (32.1%)	 0.579
	 4 or more 	 No. (%)	 59 (62.1%)	 19 (67.9%)	

No. of previous training courses				  
		  Median (range)	 3 (1 to 9)	 3.5 (1 to 7)	 0.289
	 At least 1 retraining	 No. (%)	 76 (80.0%)	 23 (82.1%)	 0.801
	 Only initial training	 No. (%)	 19 (20.0%)	 5 (17.9%)	

Previously performed First Aid procedures 				  
	 Yes	 No. (%)	 32 (33.7%)	 8 (28.6%)	 0.612
	 No	 No. (%)	 63 (66.3%)	 20 (71.4%)	

Previously performed First Aid procedures on the workplace				  
	 Yes	 No. (%)	 9 (9.5%)	 4 (14.3%)	 0.467
	 No	 No. (%)	 86 (90.5%)	 24 (85.7%)	

Previously performed CPR procedures 				  
	 Yes	 No. (%)	 6 (6.3%)	 2 (7.1%)	 0.876
	 No	 No. (%)	 89 (93.7%)	 26 (92.9%)	

Perception of First Aid courses as useful				  
	 Strongly agree – Agree	 No. (%)	 94 (98.9%)	 24 (85.7%)	 0.002
	 Neutral – Disagree – Strongly disagree	 No. (%)	 1 (1.1%)	 4 (14.3%)	

Perceived need for further formation on CPR				  
	 Strongly agree – Agree	 No. (%)	 69 (72.6%)	 20 (71.4%)	 0.900
	 Neutral – Disagree – Strongly disagree	 No. (%)	 26 (27.4%)	 8 (28.6%)	

Knowledge Score (%)				  
		  mean ± SD	 71.0 ± 15.0	 61.5 ± 15.5	 0.004
	 ≥ 75%	 No. (%)	 45 (47.4%)	 4 (15.3%)	 0.002
	 < 75%	 No. (%)	 50 (52.6%)	 24 (85.7%)	
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Multivariate analysis

The binary regression analysis model eventually 
included age ≤40 years, perception of First Aid courses 
as useful and knowledge score ≥75% as independent 
variables. As shown in Table 4, only knowledge score 
was associated with a significant effect on the out-
come variable attitude towards performing CPR on 
the workplace (mOR 4.450 95%CI 1.442-14.350), 
p=0.010). 

Discussion

Strategies promoting FAAWs training in the 
workplace aim to create safer workplaces and dis-
seminating CPR skills among the general population 
(19-25), but there is increasing concern regarding the 
actual FAAWs’ willingness to perform CPR and the 
quality of their performances (5, 15-16, 23-29). At the 
moment, Italian law enforces no statutory requirement 
regarding the ratio of FAAWs to those not trained, 
but in our sample it was well higher than that usually 
recommended (i.e. 1:8.4 vs. 1:25 to 1:50 depending on 
the extent of workplace occupational health and safety 
risk) (12-15). This very high ratio is consistent with the 
reportedly favourable attitude of employers towards 
CPR education (24, 26), similarly stressing how time- 
and resource-consuming training and retraining may 
be for the parent companies (27-28). Consequently, it 
is essential that FAAWs would actually perform CPR 
procedures in case of suspected OHCA.

In our sample, 77.2% of participants exhibited 
a somehow favourable attitude towards performing 
CPR on the workplace, and such results are consistent 

with available European data, suggesting a willingness 
rate ranging 40 to 70% (1-2, 4, 11, 13, 29). Regarding 
the reported barriers, most of them concerned the per-
ceived insufficient technical skills, including the fear 
of causing some harms to the victims: interestingly 
enough, such concerns are globally raising despite the 
more recent guidelines have been designed in order to 
simplify the bystander approach towards CPR (3-4, 
10, 15, 19, 23, 30-37). On the contrary, a factor usually 
identified among main barriers for CPR performance, 
i.e. the fear of infectious disease, was identified by a 
relatively low share of participants. Even though 21.4% 
of the participants reported to fear disease transmis-
sion during the CPR manoeuvre, they would not avoid 
the performance, rather performing a continuous chest 
compression CPR, whereas only 1 participant (3.6%) 
would totally elude CPR manoeuvre. Even though 
previous studies have suggested that continuous chest 
compression CPR may improve the willingness in lay-
people fearing potential disease transmission during 
mouth-to-mouth resuscitation (33), our results signifi-
cantly differ from studies conducted elsewhere, both in 
the general population and on the workplaces (38). For 
example, 30 to 80% of the American lay public were at 
least moderately concerned about disease transmission 
(35, 39), as were over 90% of lay rescuers in Sweden 
(1), 50 to 70% in Japanese healthcare workers (37), and 
46% in Norway (10). In contrast, around only 18% of 
Australian residents (38), 16% of Chinese medical 
students (40), 5 to 6% of Japanese teachers and high 
school students (41), and only 1.8 of Chinese (32) and 
0.7% of South Korean lay public (13) found disease to 
be a barrier to CPR. This heterogeneity could be par-
tially explained through the varying rates of infectious 
diseases in these countries and subsequent risk percep-

Table 4. Multivariated Odds ratios (mOR) and 95% confidence intervals (95%CI) from a binary logistic regression analysis of 123 
First Aid attendants from the Autonomous Province of Trento to perform bystander cardiopulmonary resuscitation (CPR) on their 
demographic variables

	 mOR	 95%CI	 P value

		  Lower limit	 Upper limit	

Age < 40 years	 1.363	 0.543	 3.432	 0.510
Perception of First Aid courses as useful	 9.924	 0.970	 89.057	 0.053
Knowledge Score >75%	 4.450	 1.442	 14.350	 0.010
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tion by participants (38). In addition, some variations 
may be due to the different methodologies employed 
in these studies, i.e. open questions vs. forced-choice 
questions as the present one (10, 13, 30, 38, 41).

In our survey, factors usually associated with the 
intention of providing bystander CPR including previ-
ous experience, male gender and prior education (13) 
were eventually unrelated with willingness to per-
form CPR. Such results may be primarily explained 
by means of the relatively high level of knowledge 
and skill retention exhibited by participants. Not only 
mean Knowledge Score was high (i.e. 68.9% ± 15.6), 
but more than a third of the participants (38.9%) 
achieved a score ≥75.0%: also focusing on the single 
items, the majority of participants exhibited relatively 
good or even very good knowledge of the technical 
skills required by CPR. In this regards, some uncer-
tainties about the usage of continuous chest compres-
sion CPR were expected: latest guidelines recommend-
ing 100 chest compressions per minute by lay persons 
had achieved a difficult and conflicting recognition by 
international scientific authorities, with an ultimately 
incomplete dissemination among general population 
(5). Moreover, a better Knowledge Score was signifi-
cantly associated with the self-referred willingness to 
perform CPR, being the only one significant facilitator 
after multivariate analysis (OR 4.450, 95%CI 1.442-
14.350). 

This seemingly high knowledge and skills reten-
tion was somehow unexpected as the majority of the 
participants (52.8%) had performed last training more 
than 1 year before the survey, and a many CPR skills 
are usually forgotten after certification, with a rapid 
decline between two to six months after the course (6, 
8). Even though most of skill retention studies have 
been performed in general population rather than in 
the occupational settings (6), there is some evidence 
that 6 months post-training the share of participants 
able to perform a safe and effective CPR technique 
may be largely below 10% (8, 42), with a further de-
cline in the first 5 years (8). Whilst optimal intervals 
are not known, evidence suggests that frequent “low 
dose” retraining may be beneficial (26): as around 80% 
of the respondents had performed at least 1 retrain-
ing, that presumptively contributed to improve both 
knowledge and skill retention among participants.

Eventually, several limitations of this study have 
to be addressed. First at all, behavioural intentions 
have been defined as predictors of actual behaviour 
(43), but specific circumstances may allow for some 
discrepancies (13). For instance, people may forget 
that even an ill-performed CPR cannot cause further 
harm to a person otherwise fated die because of the 
cardiac arrest, as uniformly fatal if not treated within 
minutes, that in some jurisdictions there is a law pro-
tecting against legal actions ensuing from helping with 
good intentions (i.e. the Good Samaritan Law; in Italy 
art. 54 of the Criminal Code or “On the Necessity”), and 
that concerns on the potential transmission of infec-
tious diseases on potential rescuers have found no base 
of evidence in available data (43-44). Consequently, it 
is possible that personal pressures may ultimately re-
strain bystanders from performing CPR. Again, be-
cause of the study design we cannot rule out that our 
data might have been affected by a significant social de-
sirability bias, with participants overrating their actual 
willingness to perform CPR (45).

Second, our study was unable to assess some 
factors that have been strongly associated with bet-
ter knowledge and attitude towards CPR, such as the 
competencies of the instructor, the class size, the time 
spent in participants’ assessment, and the individual ac-
tual manikin practice time (6, 8). American Heart As-
sociation, American Red Cross CPR courses, but also 
CPR teaching unit of First Aid qualification courses 
as defined by Italian Law usually require the presence 
of a qualified instructor, being generally taught in a 
classroom setting, and taking approximately 4 hours to 
complete (46). They attempt to convey large amounts 
of information and impart considerable skills with a 
limited amount of practice time, but some studies have 
also suggested that traditional instructor-based learning 
does not provide the students with a solid platform to 
retain their practical and theoretical knowledge. How-
ever, as effective and less costly means of delivering 
CPR training such as the peer-led resuscitation train-
ing, individualized audiotape or videotape coached self-
practice, are not allowed by current Italian laws, such 
remarks should be rather interpreted as limits to the 
international generalizability of our results (8, 26, 47). 

In conclusion, our study identified a seemingly 
high willingness to perform CPR in cases of OHCA 
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among FAAWs from Northern Italy. A better knowl-
edge of CPR was a significant determinant towards the 
performance of bystander CPR, supporting the useful-
ness of the training as currently defined by Italian Law 
(i.e. initial training, followed by periodic retrain every 
three years, including manikin CPR practice). As many 
of the barriers identified among participants reporting 
a negative attitude towards CPR, as well as the lack of 
confidence and knowledge towards compression only 
CPR, may be associated with inappropriate knowl-
edge of CPR technique and skills, our results collec-
tively emphasize the importance of constantly im-
proving quality of training courses in order to increase 
FAAWs’ confidence and willingness towards interven-
tion. On the other hand, as qualification and periodic 
requalification of well-trained FAAWs are both time 
and resource-consuming, our results indirectly suggest 
the social relevance of further assessment on the actual 
content and quality of CPR training courses.
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