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ABSTRACT
Background. The aim of this study is to analyze the 
characteristics of out-of-hospital cardiac arrests based 
on whether patients received bystander resuscitation 
before ambulance arrival, and to describe the factors as-
sociated with resuscitation attempts by bystanders.
Methods. A retrospective observational study was per-
formed. Clinical data from cardiac arrest patients in the 
Basque Country (Spain) were collected over a period of 
five years. Epidemiological characteristics compared re-
suscitation started by bystanders with resuscitation car-
ried out by ambulance caregivers. The relation between 
no resuscitation started by bystander and different expo-
sure factors was explored by multiple logistic regression 
analysis.
Results. We analyzed 3,278 cardiac arrests. Of them, 
61.9 % were not attended by bystanders and this was as-
sociated with the absence of instructions from Emergen-
cy Centre (OR: 6.25, 95%CI: 5.15-7.58, p < 0.001), home lo-
cation (OR: 2.94, 95%CI: 2.48-3.48, p < 0.001), unwitnessed 
cardiac arrest (OR: 1.56, 95%CI: 1.28-1.89, p < 0.001), 
victims of 65 years or older (OR: 1.48, 95%CI: 1.26-1.74, 
p < 0.001) and suburban locations (OR: 1.29, 95%CI: 1.04-
1.62, p = 0.023).
Conclusion. There are differences in cardiac arrests 
depending on whether they have been resuscitated by 
bystanders. These characteristics may influence the by-
stander’s decision to initiate resuscitation maneuvers (or 
not) and evolution.
Keywords. Out-of-hospital cardiac arrest. Cardiopulmo-
nary resuscitation. Emergency medical services.

RESUMEN
Fundamento. Comparar las características epidemiológi-
cas de las paradas cardiacas extrahospitalarias en fun-
ción de si fueron o no atendidas por espectadores antes 
de la llegada de la ambulancia y describir los factores 
asociados a la reanimación por testigos.
Metodología. Estudio observacional retrospectivo sobre 
los casos de parada cardiorrespiratoria extrahospitalaria 
ocurridos en el País Vasco durante cinco años. Se deter-
minaron diferencias epidemiológicas de los casos en fun-
ción de si la reanimación cardiopulmonar fue iniciada por 
espectadores. La relación entre la variable dependiente 
no se inicia reanimación por testigos y distintos factores 
de exposición se analizó con regresión logística multiva-
riable.
Resultados. Se revisaron 3278 eventos; en el 61,9 % de los 
casos no se practicó reanimación por testigos o especta-
dores y se asoció a inexistencia de instrucciones telefó-
nicas (OR: 6,25; IC95%: 5,15-7,58; p < 0,001), localización 
del evento en el domicilio (OR: 2,94; IC95%: 2,48-3,48; 
p < 0,001), evento no presenciado (OR: 1,56; IC95 %: 1,28-
1,89; p < 0,001), víctima con edad superior a 64 años (OR: 
1,48; IC95%: 1,26-1,74; p < 0,001) y ámbito urbano (OR: 
1,29; IC95 %: 1,04-1,62; p = 0,023).
Conclusiones. Existen diferencias en las paradas cardia-
cas en función de si han sido o no reanimadas por es-
pectadores y estas características podrían condicionar la 
decisión del rescatador al respecto de iniciar la reanima-
ción y la evolución de la misma.
Palabras clave. Paro cardíaco extrahospitalario. Resuci-
tación cardiopulmonar. Servicios médicos de urgencia.
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INTRODUCTION

The probabilities of surviving after 
out-of-hospital cardiac arrest (OHCA) de-
pend on many factors, but high quality 
resuscitation performed by witnesses or 
bystanders before ambulance arrival is re-
garded as the intervention that, regardless 
of other measures, has the greatest influ-
ence on the prognosis of a cardiac arrest 
(CA)1.

However, the likelihood of finding some-
one who can carry out basic CPR when 
the first healthcare resource arrives is not 
very high. In fact, barely 20 % of Basque cit-
izens consider themselves to be skilled in 
performing CPR and nearly 40 % would not 
know how to identify a public-access au-
tomatic external defibrillator2. In addition, 
the causes that may be associated with a 
person deciding whether to CPR before the 
arrival of healthcare personnel are many 
and varied and have been little researched 
in Spain.

The objectives of this paper focus on 
comparing the existing epidemiological 
differences between out-of-hospital cardi-
ac arrests that require resuscitation, de-
pending on whether CPR was initiated by 
bystanders, and to describe the associated 
factors in the Basque Country at the start 
of resuscitation before the arrival of the am-
bulance

METHODS

A retrospective analytical observational 
study, limited to the Basque Autonomous 
Community. The study was approved by 
the Ethics Committee on Clinical Research 
of Euskadi.

All the OHCA situations that required re-
suscitation with assistance from basic and/
or advanced life support ambulances of 
the emergency care system between June 
2013 and May 2018 were included. The CAs 
that occurred in any out-of-hospital health 
centre (including ambulances) or nursing 
homes were excluded. No situations of 
OHCA requiring resuscitation were consid-
ered when they dealt with the final phase of 

a terminal illness or when there were indi-
cations that the resuscitation manoeuvres 
were futile, or there were evident signs of 
impending death or conditions incompati-
ble with life.

The clinical and demographic informa-
tion of the cases was extracted from the 
OHCA database managed by Emergentziak-
Osakidetza and constructed from the stand-
ardized documentation according to the 
Utstein style and supplied by the resources 
of the Emergency Medical System (EMS) 
and/or recorded in the patient’s computer-
ized clinical records.

Information about the patients was 
gathered (gender: male, female; and age: 
< 65, ≥ 65 years) along with data about 
the event location (urban setting: den-
sity > 200, non-urban: ≤ 200 inhabitants/
km2), site (home, other), date and time of 
the event (daytime: 8:00-22:00, night time: 
22:00-8:00), the presence or absence of 
witnesses, and whether there was a tele-
phone dispatcher-assistance available for 
initiating resuscitation. Data on the initial 
electrocardiographic rhythm detected by 
the first healthcare resource to arrive (de-
fibrillable or not defibrillable) were also 
extracted, as well as the final resolution 
of the case evaluated in terms of mortality 
and survival upon release, with neurolog-
ical evaluation according to the Glasgow-
Pittsburgh Cerebral Performance Categories 
scale (exitus in the first 24h, exitus during 
hospitalization, release without disabil-
ity or mild disability, release with severe 
or very severe disability) as well as the 
timeframe of the response intervals. A de-
pendent variable is considered to be any 
attempt to resuscitate by witnesses or by-
standers before the healthcare resource 
arrives.

The characteristics of the sample were 
described by means of absolute frequen-
cies and percentages for the qualitative 
variables, and median (Me) and interquar-
tile range (IQR) for the quantitative varia-
bles. The medians were compared with the 
Mann Whitney U test, and the association 
between the qualitative variables was de-
termined with the Chi-square test. The 
magnitude of the association between dif-
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ferent exposure factors and the dependent 
variable was estimated by the odds ratio 
(OR) and the confidence intervals at 95 % 
(95 %CI) provided by the multivariate logis-
tics regression model which included those 
qualitative variables that showed statisti-
cal significance in the bivariate analysis. 
Statistical analyses were performed using 
SPSS 25. A p-value < 0.05 was considered 
statistically significant.

RESULTS

In the study period, 4,204 requests for 
OHCA were attended by the EMS, of which 
697 were rejected for resuscitation due to 
the CPR not being regarded as indicated. 
After ruling out the events with exclusion 
criteria, the study was conducted on a to-
tal of 3,278 cases of CA requiring resusci-
tation, where 1,250 (38.1 %) received aid 
from first responders before the arrival of 
the ambulance. In 85 % of the events, resus-
citation manoeuvres were carried out by a 

bystander and the remaining 15 % by police 
or public workers on duty. In 2,471 (75.4 %) 
cases, the CA was witnessed, and CPR com-
menced before the arrival of the healthcare 
team in 44.5 % of cases. The flow chart of 
inclusion of cases in the study is shown in 
figure 1.

A statistically significant association 
(p < 0.001) was observed among the CA was 
not attended by a witness or bystander be-
fore the arrival of the healthcare resource 
and patients who were female or over 64 
years of age, the event happening in the 
patient’s usual residence or in the daytime, 
the CA was not witnessed and no telephone 
dispatcher-assistance was offered in order 
to start CPR. Furthermore, the CAs not at-
tended by bystanders presented a lower 
proportion of defibrillable rhythms when 
the ambulance arrived, a longer clinical re-
sponse time from activation of the EMS until 
commencement of life support manoeuvres 
and a more unfavourable clinical evolution 
(Table 1). The distribution of cases by age 
is shown in figure 2.

OHCA: out-of-hospital cardiac arrest; CPR: cardiopulmonary resuscitation; CA: cardiac arrest.

Figure 1. Flow chart of inclusion of cases in the study.

Suspected OHCA 
n = 4,204

CPR attempted 
n = 3,507

CPR included for analysis 
n = 3,278

CPR by bystanders 
n = 1,250 (38.1%)

No CPR by bystanders 
n = 2,028 (61.9%)

Excluded 
CA in Health care facilities; n = 216 

No information about previous CPR; n = 13
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Table 1. Characteristics of the events studied according to whether or not cardiopulmonary resusci-
tation was practiced by witnesses or bystanders prior to the arrival of the first healthcare resource 
(n = 3,278)

Total
n ( %)

Prior CPR
p 

(χ2)

Data not 
recorded

n
No

n ( %)
Yes

n ( %)

Patient characteristics 

Age (years)* 68 (55-79) 71 (58-81) 63 (52-76)  < 0.001 0
Age ≥65 years 1873 (57.1) 1281 (63.2) 592 (47.4)  < 0.001 0
Female 868 (26.5) 580 (28.6) 288 (23)  < 0.001 0

Characteristics of cardiac arrest

Night-time (22:00-8:00) 835 (25.8) 562 (28.1) 273 (22.1)  < 0.001 40
Urban setting 2813 (85.8) 1773 (87.4) 1040 (83.3) 0.001 1
At home 2156 (65.8) 1490 (73.5) 666 (53.3)  < 0.001 0
Not witnessed 759 (23.5) 523 (26.3) 236 (19)  < 0.001 48
Telephone dispatcher-assisted CPR 2495 (77.6) 1766 (88.6) 729 (59.6)  < 0.001 61

Evolution of the cardiopulmonary resuscitation

First non-defibrillable rhythm detected 2450 (74.7) 1648 (81.3) 802 (64.2)  < 0.001 0
Time (minutes : seconds) from activation 
of the EMS until the start of LS*

11:00
(9:00-15:00)

10:00
(8:00-14:00)

9:00
(7:00-11:00)

 < 0.001

Time (minutes : seconds) from start of LS 
until ROSC*

21:00
(13:00-30:00)

24:00
(14:30-30:00)

21:00
(14:30-30:00)

0.714

Outcome

Exitus in the first 24h 2677 (85.5) 1757 (89.6) 920 (78.8)

 < 0.001 148
Exitus during hospitalization 218 (7) 125 (6.4) 93 (8)
Release with CPC 1-2 212 (6.8) 69 (3.5) 143 (12.2)
Release with CPC 3-4 23 (0.7) 11 (0.6) 12 (1)

CPR: cardiopulmonary resuscitation; χ²: Chi-square; *: median (interquartile range), compared by Mann Whitney U 
test; EMS: Emergency Medical Service; LS: life support manoeuvres carried out by the first healthcare resource; ROSC: 
return of spontaneous circulation; CPC: clinical condition of the patient evaluated according to the Glasgow-Pittsburgh 
Cerebral Performance Categories scale, 1-2 = without disability or mild disability, 3-4 = severe disability or very severe.

Table 2. Predictors of not performing cardiopulmonary resuscitation prior to 
the arrival of the first healthcare resource by means of a multivariate logistics 
regression model

Variables OR 95 %CI p

No telephone dispatcher-assistance 6.25 5.15-7.58  < 0.001
CA at home 2.94 2.48-3.48  < 0.001
CA not witnessed 1.56 1.28-1.89  < 0.001
Age ≥ 65 years 1.48 1.26-1.74  < 0.001
Urban setting 1.29 1.04-1.62 0.023
OR: odds ratio; 95%CI: confidence interval at 95 %; CA: cardiac arrest.

In the logistical regression model, seven 
independent variables were entered (age, 
sex, town, location of the event, time (day or 
night), whether the CA was witnessed and 
if telephone instructions were offered), of 
which five were found to be statistically sig-

nificant (Table 2). The factors most strongly 
associated with no one starting CPR before 
the healthcare team were the absence of 
telephone instructions by the EMS (OR: 6.25; 
95 %CI: 5.15-7.58), and that the event took 
place in the home (OR: 2.94; 95 %CI: 2.48-3.48).
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DISCUSSION

This paper highlights the existence of 
differentiated characteristics in CAs ac-
cording to whether or not CPR was start-
ed by witnesses or bystanders before the 
ambulance arrived. These characteristics 
may be interpreted as factors that can de-
termine the decision of a potential rescuer 
to attempt resuscitation and that will also 
condition the evolution of the event.

In our series, limited to cases that 
occurred in the Basque Country over a 
five-year period, the proportion of CPRs 
initiated by bystanders was estimated at 
38.1 %. This proportion is higher than the 
ones documented by other older series 
coming from the same3 and other Spanish 
autonomous communities4, with figures at 
around 20 %. This difference seems to indi-
cate a good increase in first-aid knowledge 
and/or awareness of CA in the population, 
probably related to the gradual adoption 
of political and technical measures such 
as the regulation of training, authorization 
and installation of external automatic defi-

brillators outside the healthcare setting5 or 
a gradually growing number of initiatives 
aimed at implementing teaching of basic 
CPR in schools6, among others.

Studies that have specifically explored 
the factors associated with bystanders initi-
ating CPR are not abundant, and, although 
their findings are similar to those reported in 
our context7,8, the results in this paper show 
some noteworthy differences. For example, 
in Germany a lower probability of resuscita-
tion was reported when the CA is witnessed9, 
attributed to the confusion that agonal 
breathing can generate. The indications of a 
lower probability of being resuscitated when 
the CA occurs in a suburban area may also be 
highlighted. It is still within the limit of sta-
tistical significance, unlike in other European 
reports10. Perhaps an expected delay in the 
arrival of the ambulance (whose bases are 
more frequently located in urban areas) en-
courages the initiation of CPR by bystanders. 
In any case, any of these situations merit a 
differentiated and more detailed analysis.

The multivariate analysis excluded 
the patient’s sex variable from the model, 

Figure 2. Proportion of cardiac arrests assisted by witnesses or 
bystanders before the arrival of the first healthcare resource by 
age ranges of the victim. Bar graph with 95% confidence intervals.

Age range (in years)

Pe
rc

en
ta

ge

No 
Yes

40% 

30% 

20% 

10% 

0%
0-17 18-34 35-49 50-64 65-79 > = 80



S. Ballesteros-Peña and M.E. Jiménez-Mercado

182 An. Sist. Sanit. Navar. 2021, Vol. 44, Nº 2, mayo-agosto

which may represent the most noteworthy 
difference in comparison to the findings 
of other foreign studies11,12, where a lower 
probability of being resuscitated before 
the ambulance arrives if the victim is fe-
male has been described. It has been spec-
ulated that this difference could be due to 
sociocultural or economic causes between 
regions13,14. The effect of rotating shifts was 
not a predictive factor either, contrasting 
with other studies15 in which a lower pro-
portion of resuscitations initiated by by-
standers in night time hours was observed.

It is noteworthy that telephone instruc-
tions are the variable that most seems to 
influence the initiation of CPR without wait-
ing for the arrival of the emergency servic-
es, since it is the only independent predic-
tor that has the possibility of intervention. 
The need/opportunity that the telephone 
instructions offer to guide CPR has been 
known for decades16, although in Spain it 
was not until 2015 when the first recom-
mendations for telephone support to CPR 
from the emergency coordination centres 
was agreed17, although, by then some EMS 
already had specific internal protocols18. In 
fact, telephone instructions appear to still 
be in the process of consolidation, in view 
of the discrete rate of guided CPR shown in 
our study.

Lastly, and as expected, since the surviv-
al after CA is time-dependent, the evolution 
of the CA resuscitated early by bystanders 
was more favourable: they presented a 
lower prevalence of rhythms not requiring 
defibrillation, lower response times and a 
lower rate of immediate mortality.

This study has some limitations which 
need to be considered. Firstly, it was limit-
ed to a certain geographical area (Basque 
Country). Therefore, the external validity 
of the results must be taken with caution. 
Secondly, the personal characteristics or 
prior knowledge of the first person to re-
spond was not considered; neither was the 
socioeconomic level of the neighbourhood 
where the CA took place. Some authors 
have confirmed that these variables could 
affect the initiation of CPR manoeuvres 
by citizens7. On the other hand, since it 
is known that quality CPR maximizes the 

probabilities of recovery, in our study the 
quality of the CPR practiced by the first re-
sponders was not assessed. The quality of 
the telephone instructions supplied by the 
EMS was not evaluated either. Nonetheless, 
previous studies lead us to presume that 
the quality of the resuscitation manoeu-
vres or the telephone instructions were 
suboptimal19,20,21. Finally, the variable cor-
responding to the presumable aetiology of 
the CA was not introduced in our model. 
This limitation responds to the fact that 
this variable was not included in a uniform 
or standardized manner in the analysed re-
cords and the retrospective characteristics 
of this study made the options of recover-
ing this information impossible.

In conclusion, this paper shows that 
there are differences in the characteristics 
of cardiac arrests according to whether or 
not CPR was initiated by witnesses or by-
standers. Given that these characteristics 
could have an influence on the decision of 
the potential rescuer to begin resuscitation 
and therefore on its evolution, the data 
from this study point towards the need to 
adopt measures to improve OHCA care. 
The strategy which shows the greatest im-
pact is highlighted here, and is one of the 
few variables where we would be able to 
play a part: the program of telephone dis-
patcher-assistance for CPRs from emergen-
cy coordination centres.
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