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EDITORIAL

Volunteer Responders Should Not Be 
Overlooked During the Night
Remy Stieglis , MSc; Rudolph W. Koster , MD, PhD

Automated external defibrillators (AEDs) play a 
growing part in early defibrillation for out-of-
hospital cardiac arrest (OHCA), more and more 

in use in places of high expected use and by first re-
sponders such as fire fighters and police.1,2 However, 
around 70% of all OHCAs occur in residential areas, 
whereas most AEDs are found in public places that 
hardly contribute to defibrillation of patients at home.3,4 
Increasingly, systems using volunteer citizen respond-
ers are set up across the world,5,6 increasing the ben-
efit of early cardiopulmonary resuscitation (CPR) and 
AEDs also to the patients at home.7,8

Throughout the years, studies proved that this strat-
egy can work, as CPR and defibrillation before emer-
gency medical services (EMS) arrival increases.7–11 
Studies that actually proved that these volunteer res-
cuers with AEDs increase survival for patients with an 
OHCA are scarce.12,13

We can imagine a “chain of volunteer responders” 
and identify where the weakest links are in this chain, 
aimed at early defibrillation. This “chain of volunteer 
responders” can be described as follows: dispatcher 
recognition → identifying volunteers and AEDs avail-
able for dispatch → accepting the alert by the vol-
unteer → reaching and retrieving the AED → arrival 
before EMS → start CPR and defibrillate. It is important 
to understand how each step of this chain works and 

influences the effectiveness of subsequent steps and 
ultimately survival.

Some links of this “chain of volunteer responders” 
have been studied. The first link, recognition of a pos-
sible cardiac arrest by the dispatcher, remains sub-
optimal. In a recent study this was estimated at 73%, 
confirming many earlier studies.14 Obviously, any vol-
unteer system that must be triggered by the dispatcher 
can work only if the dispatcher recognized the need for 
resuscitation in the first place. Sondergaard et al found 
a strong inverse relationship between the distance 
from the patient to the nearest AED and probability of 
use: when the AED distance increased from <100 to 
>200 m, the probability that the AED could be used 
to defibrillate decreased from 22% to 2.5%.15 Similarly, 
we found an inverse relationship between density of 
volunteer rescuers and AEDs around the patient and 
the time interval between the call to the dispatch cen-
ter and the first shock: with increasing density, shock 
delay decreased from median 11 minutes to median 
8 minutes.11 Retrieving an AED is severely hampered 
(in particular in the evening and night) if the AED is not 
accessible 24/7 but resides in a shop or office that is 
closed during evenings, nights, and weekends.16

It was not well studied whether alerting volunteer re-
sponders would be different during the day compared 
with the night or during weekdays compared with the 
weekend. There are volunteer responder systems that 
do not alert volunteer responders during the night.10,17 
But is that the correct strategy? There are 2 studies 
that found that alerting volunteer responders during 
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the night is still effective.11,18 However, as all systems 
are different, it is uncertain if that also applies with a 
different system in a different country.

In this issue of the Journal of the American Heart 
Association (JAHA), Mottlau et al attempted to find an 
answer.19 They studied citizen responder availability 
according to time of day and day of week and the pos-
sible differences in accepting the call, in AED retrieval 
and involvement in the actual resuscitation attempt as 
main markers of their arrival before EMS, performing 
basic life support and AED defibrillation if at least 1 
citizen responder arrived before EMS. The study was 
performed during a 12-month period in 2017 and 2018. 
Outcomes on volunteer response were assessed from 
an online survey that was sent automatically to all acti-
vated responders 90 minutes after the call.

Approximately 3460 citizen responders were alerted 
for a true OHCA. From these, ≈1620 (47%) responded 
to the alert. Of these, a surprisingly high proportion of 
86.3% completed the online survey, making selection 
bias of survey responders a minor problem.

From the average 16 volunteers alerted in each call, 
volunteer responders more often accepted the alert in 
the evening (mean 4.8), compared with daytime (mean 
3.7) and nighttime (mean 1.8). Also, in the weekend (mean 
4.3) volunteer responders accepted more often than on 
a weekday (mean 3.4). This resulted in a significant dif-
ferent proportion of OHCAs with at least 1 volunteer re-
sponder who arrived before EMS: at daytimes (43%), in 
the evening (50%), and at night (26%). They observed no 
significant difference according to time of day and day of 
week in bystander CPR or bystander defibrillation when 
at least 1 volunteer responder arrived before EMS.

The authors conclude that although fewer volunteer 
responders accepted and responded to the alert at 
night, still in 26% of the cases in which the volunteer re-
sponder system was activated a volunteer responder ar-
rived before EMS, and their contribution was substantial 
enough to justify alerting volunteer responders during 
the night. Based on this study and what already was 
known from literature,11 we can support their conclusion.

The study of Mottlau et al adds new information to 
the knowledge that volunteer responders indeed arrive 
on scene and contribute to the efforts in addition to 
the EMS in treating OHCA. However, the study does 
not sufficiently clarify what precisely their added con-
tribution was, mainly because in the paper there is no 
distinction between “real” bystanders giving CPR and 
defibrillating with a local available AED and CPR and 
defibrillation by a dispatched citizen responder with a 
more remote collected AED. As 81% of the included 
OHCAs were situated in a residential location, one 
might assume that the great majority of the admin-
istered AED defibrillation shocks indeed came from 
AEDs brought by a citizen responder, but that assump-
tion cannot be confirmed in this study.

One of the remarkable findings in Mottlau’s study 
is the low proportion of rescuers who did not ac-
cept the call at nighttime. Although the survey did 
not ask for reasons, the authors suggest that the 
alerted rescuers did not hear the alarm because 
their mobile phone was switched off or in silent 
mode. This may be correct, but we can think of a 
more down-to-earth reason: the willingness to get 
out of bed and rush to an emergency may be less 
than at daytime. The possibility to interrupt the si-
lent mode of the mobile phone is an option that re-
quires careful consideration before implementing. A 
volunteer has no duty to respond and his or her 
privacy must be respected. One must assume that 
in the default the mobile phone is not in silent mode, 
even at night and there may be a reason to switch 
to silent mode.

Widening the circle of volunteers that can be alerted 
increases the number of rescuers, but the chance that 
the rescuers who are now “caught” in the circle actu-
ally arrive in time to contribute decreases with increas-
ing distance to the patient. There is even a risk that 
arriving on scene and always seeing an ambulance 
already present may diminish motivation to participate 
in a future alert. The best way to increase the num-
ber of volunteers and AEDs included in a call is not to 
widen the circle but to increase the density of volun-
teers and AEDs in residential areas. In our setting in the 
Netherlands we have shown that shortening response 
times to defibrillation is possible until at least 2 AEDs 
per km2 and at least 10 volunteers per km2 are avail-
able before a possible saturation effect is observed.11 
This is an ongoing effort that may well remain worth-
while pursuing.

This study confirms again the great potential 
and added value of alerting volunteer responders to 
OHCA patient. It must not be forgotten that a vol-
unteer responder system by itself should be only a 
part of the total response system for OHCA cases. 
Not only EMS and volunteer responders should be 
alerted but also other first responders as police 
and fire fighters can play an important role and are 
already widely used as part of the response strat-
egy.2,20 Previous research showed that volunteer re-
sponders are working as an addition to other first 
responders and not as a replacement.11 Therefore, 
volunteer responders should be considered as a part 
of the whole response strategy.

ARTICLE INFORMATION

Affiliation
Department of Cardiology, Amsterdam University Medical Center, Location 
AMC, Amsterdam, the Netherlands.

Disclosures
None.



J Am Heart Assoc. 2022;10:e024743. DOI: 10.1161/JAHA.121.024743� 3

Stieglis and Koster� Volunteer Responders at Night

REFERENCES
	 1.	 Berdowski J, Blom MT, Bardai A, Tan HL, Tijssen JG, Koster RW. 

Impact of onsite or dispatched automated external defibrillator use on 
survival after out-of-hospital cardiac arrest. Circulation. 2011;124:2225–
2232. doi: 10.1161/CIRCU​LATIO​NAHA.110.015545

	 2.	 Blom MT, Beesems SG, Homma PC, Zijlstra JA, Hulleman M, van 
Hoeijen DA, Bardai A, Tijssen JG, Tan HL, Koster RW. Improved survival 
after out-of-hospital cardiac arrest and use of automated external de-
fibrillators. Circulation. 2014;130:1868–1875. doi: 10.1161/CIRCU​LATIO​
NAHA.114.010905

	 3.	 Weisfeldt ML, Everson-Stewart S, Sitlani C, Rea T, Aufderheide TP, 
Atkins DL, Bigham B, Brooks SC, Foerster C, Gray R, et al. Ventricular 
tachyarrhythmias after cardiac arrest in public versus at home. N Engl J 
Med. 2011;364:313–321. doi: 10.1056/NEJMo​a1010663

	 4.	 Wissenberg M, Lippert FK, Folke F, Weeke P, Hansen CM, Christensen 
EF, Jans H, Hansen PA, Lang-Jensen T, Olesen JB, 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. doi: 10.1001/
jama.2013.278483

	 5.	 Scquizzato T, Pallanch O, Belletti A, Frontera A, Cabrini L, Zangrillo A, 
Landoni G. Enhancing citizens response to out-of-hospital cardiac ar-
rest: a systematic review of mobile-phone systems to alert citizens as 
first responders. Resuscitation. 2020;152:16–25. doi: 10.1016/j.resus​
citat​ion.2020.05.006

	 6.	 Valeriano A, Van Heer S, de Champlain F, Brooks CS. Crowdsourcing to 
save lives: a scoping review of bystander alert technologies for out-of-
hospital cardiac arrest. Resuscitation. 2021;158:94–121. doi: 10.1016/j.
resus​citat​ion.2020.10.035

	 7.	 Zijlstra JA, Stieglis R, Riedijk F, Smeekes M, van der Worp WE, Koster 
RW. Local lay rescuers with aeds, alerted by text messages, contribute 
to early defibrillation in a dutch out-of-hospital cardiac arrest dispatch 
system. Resuscitation. 2014;85:1444–1449. doi: 10.1016/j.resus​citat​
ion.2014.07.020

	 8.	 Andelius L, Malta Hansen C, Lippert FK, Karlsson L, Torp-Pedersen 
C, Kjær Ersbøll A, Køber L, Collatz Christensen H, Blomberg SN, 
Gislason GH, et al. Smartphone activation of citizen responders to fa-
cilitate defibrillation in out-of-hospital cardiac arrest. J Am Coll Cardiol. 
2020;76:43–53. doi: 10.1016/j.jacc.2020.04.073

	 9.	 Brooks SC, Simmons G, Worthington H, Bobrow BJ, Morrison LJ. The 
pulsepoint respond mobile device application to crowdsource basic life 
support for patients with out-of-hospital cardiac arrest: challenges for 
optimal implementation. Resuscitation. 2016;98:20–26. doi: 10.1016/j.
resus​citat​ion.2015.09.392

	10.	 Lee SY, Shin SD, Lee YJ, Song KJ, Hong KJ, Ro YS, Lee EJ, Kong 
SY. Text message alert system and resuscitation outcomes after 
out-of-hospital cardiac arrest: a before-and-after population-based 

study. Resuscitation. 2019;138:198–207. doi: 10.1016/j.resus​citat​
ion.2019.01.045

	11.	 Stieglis R, Zijlstra JA, Riedijk F, Smeekes M, van der Worp WE, Koster 
RW. AED and text message responders density in residential areas 
for rapid response in out-of-hospital cardiac arrest. Resuscitation. 
2020;150:170–177. doi: 10.1016/j.resus​citat​ion.2020.01.031

	12.	 Pijls RW, Nelemans PJ, Rahel BM, Gorgels AP. A text message alert 
system for trained volunteers improves out-of-hospital cardiac arrest 
survival. Resuscitation. 2016;105:182–187. doi: 10.1016/j.resus​citat​
ion.2016.06.006

	13.	 Stieglis R, Zijlstra JA, Riedijk F, Smeekes M, van der Worp WE, Tijssen 
JGP, Zwinderman AH, Blom MT, Koster RW. Alert system-supported lay 
defibrillation and basic life-support for cardiac arrest at home. Eur Heart 
J. 2021 Nov 14:ehab802. [epub ahead of print]. doi: 10.1093/eurhe​artj/
ehab802

	14.	 Blomberg SN, Folke F, Ersboll AK, Christensen HC, Torp-Pedersen 
C, Sayre MR, Counts CR, Lippert FK. Machine learning as a support-
ive tool to recognize cardiac arrest in emergency calls. Resuscitation. 
2019;138:322–329. doi: 10.1016/j.resus​citat​ion.2019.01.015

	15.	 Sondergaard KB, Hansen SM, Pallisgaard JL, Gerds TA, Wissenberg 
M, Karlsson L, Lippert FK, Gislason GH, Torp-Pedersen C, Folke F. Out-
of-hospital cardiac arrest: probability of bystander defibrillation relative 
to distance to nearest automated external defibrillator. Resuscitation. 
2018;124:138–144. doi: 10.1016/j.resus​citat​ion.2017.11.067

	16.	 Karlsson L, Malta Hansen C, Wissenberg M, Møller Hansen S, Lippert 
FK, Rajan S, Kragholm K, Møller SG, Bach Søndergaard K, Gislason 
GH, et al. Automated external defibrillator accessibility is crucial for by-
stander defibrillation and survival: a registry-based study. Resuscitation. 
2019;136:30–37. doi: 10.1016/j.resus​citat​ion.2019.01.014

	17.	 Ringh M, Rosenqvist M, Hollenberg J, Jonsson M, Fredman D, 
Nordberg P, Jarnbert-Pettersson H, Hasselqvist-Ax I, Riva G, Svensson 
L. Mobile-phone dispatch of laypersons for CPR in out-of-hospital car-
diac arrest. N Engl J Med. 2015;372:2316–2325. doi: 10.1056/NEJMo​
a1406038

	18.	 Pijls RW, Nelemans PJ, Rahel BM, Gorgels AP. Factors modifying per-
formance of a novel citizen text message alert system in improving 
survival of out-of-hospital cardiac arrest. Eur Heart J Acute Cardiovasc 
Care. 2018;7:397–404. doi: 10.1177/20488​72617​694675

	19.	 Mottlau KH, Andelius L, Gregersen R, Hansen CM, Folke F. Citizen 
responder activation in out-of-hospital cardiac arrest by time of day 
and day of week. J Am Heart Assoc. 2021;10:e023413. doi: 10.1161/
JAHA.121.023413

	20.	 Hasselqvist-Ax I, Nordberg P, Herlitz J, Svensson L, Jonsson M, 
Lindqvist J, Ringh M, Claesson A, Björklund J, Andersson J-O, et al. 
Dispatch of firefighters and police officers in out-of-hospital cardiac ar-
rest: a nationwide prospective cohort trial using propensity score analy-
sis. J Am Heart Assoc. 2017;6:e005873. doi: 10.1161/JAHA.117.005873

https://doi.org/10.1161/CIRCULATIONAHA.110.015545
https://doi.org/10.1161/CIRCULATIONAHA.114.010905
https://doi.org/10.1161/CIRCULATIONAHA.114.010905
https://doi.org/10.1056/NEJMoa1010663
https://doi.org/10.1001/jama.2013.278483
https://doi.org/10.1001/jama.2013.278483
https://doi.org/10.1016/j.resuscitation.2020.05.006
https://doi.org/10.1016/j.resuscitation.2020.05.006
https://doi.org/10.1016/j.resuscitation.2020.10.035
https://doi.org/10.1016/j.resuscitation.2020.10.035
https://doi.org/10.1016/j.resuscitation.2014.07.020
https://doi.org/10.1016/j.resuscitation.2014.07.020
https://doi.org/10.1016/j.jacc.2020.04.073
https://doi.org/10.1016/j.resuscitation.2015.09.392
https://doi.org/10.1016/j.resuscitation.2015.09.392
https://doi.org/10.1016/j.resuscitation.2019.01.045
https://doi.org/10.1016/j.resuscitation.2019.01.045
https://doi.org/10.1016/j.resuscitation.2020.01.031
https://doi.org/10.1016/j.resuscitation.2016.06.006
https://doi.org/10.1016/j.resuscitation.2016.06.006
https://doi.org/10.1093/eurheartj/ehab802
https://doi.org/10.1093/eurheartj/ehab802
https://doi.org/10.1016/j.resuscitation.2019.01.015
https://doi.org/10.1016/j.resuscitation.2017.11.067
https://doi.org/10.1016/j.resuscitation.2019.01.014
https://doi.org/10.1056/NEJMoa1406038
https://doi.org/10.1056/NEJMoa1406038
https://doi.org/10.1177/2048872617694675
https://doi.org/10.1161/JAHA.121.023413
https://doi.org/10.1161/JAHA.121.023413
https://doi.org/10.1161/JAHA.117.005873

