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Abstract
Aim The study aimed to investigate whether a bystander’s emotional stress state affects dispatcher-assisted 
cardiopulmonary resuscitation (DA-CPR) in out-of-hospital cardiac arrest (OHCA). The primary outcome was initiation 
of chest compressions (Yes/No). Secondarily we analysed time until chest compressions were initiated and assessed 
how dispatchers instructed CPR.

Method The study was a retrospective, observational study of OHCA emergency calls from the Capital Region of 
Denmark. Recorded calls were evaluated by five observers using a pre-defined code catalogue regarding the variables 
wished investigated.

Results Included were 655 OHCA emergency calls, of which 211 callers were defined as emotionally stressed. When 
cardiac arrest was recognized, chest compressions were initiated in, respectively, 76.8% of cases with an emotionally 
stressed caller and 73.9% in cases with a not emotionally stressed caller (2.18 (0.80–7.64)). Cases with an emotionally 
stressed caller had a longer time until chest compressions were initiated compared to cases with a not emotionally 
stressed caller, however non-significant (164 s. vs. 146 s.; P = 0.145). The dispatchers were significantly more likely to be 
encouraging and motivating, and to instruct on speed and depth of chest compressions in cases with an emotionally 
stressed caller compared to cases with a not emotionally stressed caller (1.64 (1.07–2.56); 1.78 (1.13–2.88)). Barriers to 
CPR were significantly more often reported in cases with an emotionally stressed caller compared to cases with a not 
emotionally stressed caller (1.83 (1.32–2.56)).

Conclusion There was no significant difference in initiation of chest compressions or in time until initiation of chest 
compressions in the two groups. However, the dispatchers were overall more encouraging and motivating, and 
likely to instruct on speed and depth of chest compressions when the caller was emotionally stressed. Furthermore, 
barriers to CPR were more often reported in cases with an emotionally stressed caller compared to cases with a not 
emotionally stressed caller.
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Introduction
Out-of-hospital cardiac arrest (OHCA) is a global pub-
lic health challenge. The annual incidence of OHCA in 
Europe is 67–170 per 100,000 inhabitants [1]. On aver-
age, only 8% of patients survive OHCA [1]. OHCA out-
come depends on the chain of survival, as a survival rate 
of 20–40% can be reached when OHCA is witnessed and 
early defibrillation is initiated [2].

Early and correct recognition of OHCA by the emer-
gency medical dispatcher is pivotal for initiation of 
bystander cardiopulmonary resuscitation (CPR). Dis-
patcher-assisted CPR (DA-CPR) has been shown to 
increase bystander CPR and have a positive effect on 
OHCA outcomes [3–9]. Recognizing OHCA can be dif-
ficult and even experienced medical dispatchers only rec-
ognize OHCA in approximately 75% of calls [8].

However, the interaction between the medical dis-
patcher and caller can be affected by the caller’s state of 
emotional stress. The caller’s state of emotional stress can 
be caused by numerous reasons such as the severity of 
the situation, relation to the patient and the demeanor of 
the medical dispatcher [10]. This has been suggested to 
make the medical dispatcher’s interrogation unsuccess-
ful and hence delay recognition of OHCA [11]. However, 
previous studies have shown that only 8.4% of OHCA 
emergency callers had a high emotional stress score, 
whereas 90% of the callers were in fact cooperative dur-
ing the emergency call [11, 12].

We aimed to investigate whether a bystander’s emo-
tional stress state affects DA-CPR in OHCA. The pri-
mary outcome was initiation of chest compressions (Yes/
No). Secondarily we analysed time until chest compres-
sions were initiated and assessed how the dispatchers 
instructed CPR.

Method
Setting
The Emergency Medical Dispatch Center in Copenhagen, 
Denmark, serves 1.8 million inhabitants [13]. The emer-
gency calls are initially handled by a call center, which 
identifies the caller’s location and forwards the call to a 
medical dispatcher. The medical dispatchers are trained 
registered nurses and paramedics. In case of OHCA, the 
medical dispatcher should guide the bystander to per-
form CPR until the arrival of an ambulance and to local-
ize the nearest AED. The DA-CPR instructions given vary 

with the caller’s CPR experience, from compression-only 
CPR to conventional CPR. Furthermore, nearby volun-
teer citizen responders are activated to help with CPR 
and deliver an AED before arrival of emergency medical 
services (EMS) [14].

Study design
The study was a retrospective cohort study of all emer-
gency calls with recognized OHCA from the Capital 
Region of Denmark during the time period September 
1st, 2018 until November 1st, 2019. The Strengthening 
the Reporting of Observational studies in Epidemiology 
guidelines (STROBE) were consulted during the conduc-
tion of the study [15]. The data used were obtained from 
the study by Blomberg, S. N. et al. [16]. The study identi-
fied validated OHCA cases through the Danish Cardiac 
Arrest Registry [17] and the related audio emergency call 
recordings were obtained from the EMS voice-log data-
base. Only OHCA’s recognized by a medical dispatcher 
were included. All EMS-witnessed OHCA’s and calls 
where the caller was not physically by the patient’s side 
were excluded.

Data collection
The rating of the calls was performed by five trained eval-
uators outside of the research group who had no specific 
medical background and no conflict of interests. The five 
evaluators registered data from the emergency calls using 
a pre-specified code catalogue. The code catalogue was a 
standardized and objective instruction for the observers, 
which specifically listed all variables wished addressed, 
and criteria for each category [See Additional File 1].

Prior to assessing the calls, the group was presented 
to real emergency calls for rating consensus and instruc-
tions. The interrater reliability was evaluated for bystand-
er’s emotional stress and symptoms, in 16 randomly 
selected emergency calls of confirmed OHCA. A Kappa 
score of overall agreement of 0.72 was reached, which 
provides substantial agreement between the observers 
[18]. According to the code catalogue, the evaluation of 
the bystander’s emotional stress state was based on a sim-
plified emotional stress symptom-based score. The score 
was based on the emotional content and cooperation 
score (ECCS) [10], which is used to evaluate the emo-
tion and cooperation of the caller. The ECCS is classified 
in five levels, ranging from normal conversational speech 

Trial registration We applied for ethical approval from The Danish National Committee on Health Research Ethics, 
but formal approval was waived. We received permission for storage of data and to use these for research of OHCAs 
in the Capital Region of Denmark by Danish Data Protection Agency (P-2021-670) and Danish Health Authorities 
(R-2,005,114). The study is registered at ClinicalTrials (NTC05113706).
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to uncontrollable, hysterical bystanders [10]. However, 
during validation of the five level score, we found the 
interobserver variability to be too high. The score was 
then modified to an emotional stress symptom-based 
score, due to the intention of decreasing the interob-
server variability (a higher kappa score) and enhancing 
a practical usefulness of the score. The callers were reg-
istered binary as either “Emotionally stressed” or “Not 
emotionally stressed”. Emotional stress was defined as: “If 
the caller seemed emotionally affected by the situation. If 
the caller spoke with shallow patting, affected tone of voice 
other than just rapid speech or if the caller expressed wor-
ries concerning the victim and was afraid of the outcome”. 
Furthermore, symptoms of emotional stress were regis-
tered (“Caller was crying”, “Caller was screaming”, and 
“Caller was not paying attention because of emotional 
stress”).

Furthermore, variables concerning the dispatcher’s 
CPR instructions were also registered using the pre-
specified code catalogue. The dispatchers’ CPR instruc-
tions were evaluated based on whether the dispatchers 
were assertive or passive when giving CPR instructions, 
whether they were encouraging and motivating, if they 
instructed on speed and depth of chest compressions, 
and whether they addressed an AED. The assessment 
of whether the dispacther was assertive or passive was 
based on the following “Indicate in the text box whether 
the dispatcher was “Assertive” or “Passive” in his/her effort 
to give CPR instructions. Dispatchers who ask callers “Are 
you willing to do CPR?” or “Do you want to try CPR?”, for 
example, are Passive. Dispatchers who tell callers, “We 
need to start CPR” or “I need you to start CPR” are Active.”. 
The assessment of whether the dispatcher was encourag-
ing was based on the following “Coded as Yes, if encour-
aging or motivating techniques are in use, e.g. «keep on 
going», «you’re doing a great job»,”the ambulance is on its 
way”. Encouraging or motivating techniques must be ongo-
ing throughout the call, it is not enough to just say «keep 
on going» once”. All criterions for each of the abovemen-
tioned variables are further elaborated in the code cata-
logue (Additional file 1).

Outcome
We aimed to investigate whether a bystander’s emotional 
stress state affects DA-CPR in OHCA. The primary out-
come was initiation of chest compressions (Yes/No). 
Secondarily we analysed time until chest compressions 
were initiated and assessed how the dispatcher instructed 
CPR.

Ethics
We applied for ethical approval from The Danish 
National Committee on Health Research Ethics, but for-
mal approval was waived. We received permission for 

storage of data and to use these for research of OHCAs 
in the Capital Region of Denmark by Danish Data Pro-
tection Agency (P-2021-670) and Danish Health Authori-
ties (R-2,005,114). The study is registered at ClinicalTrials 
(NTC05113706).

Analysis
Descriptive analysis of baseline characteristics of emer-
gency calls and dispatchers was performed by frequency 
distributions (N %) stratified by emotional stress. Kappa 
statistics was used to assess inter-rater variability and 
agreement between the reviewers.

The association between a caller’s emotional stress state 
and chest compression initiated (Yes/No) was analysed 
using logistic regression. It was not considered relevant 
to adjust for variables such as “Caller’s sex”, “Was caller 
alone at time of call” and “Caller’s relation to the patient” 
since the variables are not directly related to the outcome 
wished investigated. Results are presented as odds ratio 
(OR) with a corresponding 95% confidence interval (95% 
CI).

A Wilcoxon rank sum test was used on non-normally 
distributed continuous variables to analyse differences in 
time until chest compressions were initiated according to 
the caller’s emotional stress state. Results were reported 
as median time, percentages and p-value. A p-value < 0.05 
was considered significant.

Logistic regression was used to evaluate the dispatch-
er’s CPR instructions according to caller’s emotional 
stress state. Results were reported as odds ratios (OR) 
with a 95% CI. Data were analysed using R-studio (V 
1.4.1717 for Mac, © 2009–2021 R-Studio, PBC).

Results
In total, 981 OHCA emergency calls were obtained, of 
which 87 calls were excluded due to EMS witnessed 
cardiac arrest or caller not being at the patient’s site. 
Another 239 calls were excluded due to CPR already 
being in progress when the emergency call was initiated 
(Fig. 1).

Out of all 655 calls, 211 (32.2%) callers were emotion-
ally stressed, whereas 62.1% were registered ad “Caller 
is crying”, 38.4% were registered as “Caller is screaming”, 
and 49.3% were registered as “Caller is not paying atten-
tion” as seen in Table 1. Some callers were registered with 
multiple symptoms.

Most callers were female in both cases with an emo-
tionally stressed caller (76.3%) and cases with a not 
emotionally stressed caller (60.1%). Compared to a not 
emotionally stressed caller, the emotionally stressed 
callers were: more often relatives to the patient (85.8% 
vs. 40.5%), less often healthcare professionals (2.3% 
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vs. 33.1%), and more often alone at the time of the call 
(59.2% vs. 38.3%), respectively (Table 1).

The median age of patients in calls with an emotionally 
stressed caller was lower than in calls where the caller 
was registered as not emotionally stressed (68.5 years 
vs. 78.0 years). There was a higher incidence of return 
of spontaneous circulation (ROSC) in the calls with an 
emotionally stressed caller (35.1% vs. 25.0%). Additional 
characteristics of the calls are shown in Table 1.

Furthermore, we analyzed potential variables that 
might impact the callers emotional stress level using a 
multivariate logistic regression adjusting for “Caller’s 
sex”, “Was caller alone at time of call” and “Caller’s rela-
tion to the patient”. We found a significant impact on the 
caller’s emotional stress states when the caller was female 
or non-healthcare professional (Relative and other) (0.34 
(0.21–0.55); 48.04 (17.09-201.28); 11.52 (3.70–50.80).

Chest compressions initiated and time until initiation
Chest compressions were initiated in 490 of all included 
emergency calls, of which 162 (76.8%) were initiated in 
calls with an emotionally stressed caller and 328 (73.9%) 
were initiated in calls with a not emotionally stressed 
caller (2.18 (0.80–7.64)) (Table 2).

Time until chest compressions were initiated was lon-
ger in cases with an emotionally stressed caller compared 
to cases with a not emotionally stressed caller, however 
non-significant (164 s. vs. 146 s.; P = 0.145) (Table 2).

Assessment of the dispatcher’s cpr instructions
The dispatchers were significantly more likely to be 
encouraging and motivating, and to instruct on speed 
and depth of chest compressions in cases with an emo-
tionally stressed caller compared to cases with a not 
emotionally stressed caller (1.64 (1.07–2.56); 1.78 (1.13–
2.88)) (Table 3).

Barriers to resuscitation
Barriers to CPR was more often reported in cases with an 
emotionally stressed caller compared to cases with a not 
emotionally stressed caller (58.3% vs. 43.2%; 1.83 (1.32–
2.56)). Both groups reported “Could not move patient” as 
the most frequent barrier (33.2% and 20.3%; 1.95 (1.35–
2.82)) (Table 4). Further barriers are listed in Table 4.

Discussion
We aimed to investigate whether a bystander’s emotional 
stress state affects DA-CPR in OHCA. The primary out-
come was initiation of chest compressions (Yes/No). 
Secondarily we analysed time until chest compressions 
were initiated and assessed how the dispatcher instructed 
CPR.

We found no significant difference in initiation of chest 
compressions according to the caller’s emotional stress 
state. There was a longer time until initiation of chest 
compressions in cases with an emotionally stressed caller 
compared to cases with a not emotionally stressed caller, 
however, non-significant. We found that the dispatch-
ers were significantly more likely to be encouraging and 
motivating, and to instruct on speed and depth of chest 

Fig. 1 Flowchart. In total, 326 calls were excluded due to the caller was not physically by the patient’s site, EMS witnessed OHCA or CPR already in progress
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compressions during resuscitation attempt, in cases with 
an emotionally stressed caller compared to cases with a 
not emotionally stressed caller.

There was a higher incidence of ROSC in the cases 
where the caller was emotionally stressed. Even though 
there was a non-significantly longer time until chest 
compressions were initiated, the outcome of OHCA was 
better in the cases with an emotionally stressed caller. 
This could imply that being an emotionally stressed 
bystander, somewhat might be favorable in OHCA. How-
ever, one could imagine that reaching a certain level of 
emotional stress might not be beneficial. The Yerkes-
Dodson law states that moderate arousal can actually 

enhance performance, although high levels of arousal can 
decrease performance [19]. However, the patients were 
generally younger in the cases where the caller was emo-
tionally stressed, which would, expectedly, improve the 
probability of OHCA outcome.

Although only 32.2% of the callers were emotionally 
stressed, many of them actually presented symptoms 
such as crying, screaming, or not paying attention, imply-
ing that some callers were in fact severely emotionally 
stressed. Previous studies have primarily used an ECCS 
score of the original five groups, but without specified 
symptoms [11, 22]. To investigate whether the symptoms 

Table 1 Characteristics of out-of-hospital cardiac arrest (OHCA) emergency calls according to the caller’s emotional stress state. N/A 
represents the cases where it was not possible to register a value
Emergency call characteristics Caller emotionally stressed

(N = 211 (32.2%))
Caller not emo-
tionally stressed
(N = 444 
(67.8%))

Caller emotionally stressed and:
is crying 131 (62.1%)

is screaming 81 (38.4%)

is not paying attention 104 (49.3%)

Caller’s sex
Female 161 (76.3%) 267 (60.1%)

Male 50 (23.7%) 176 (39.6%)

N/A 0 (0%) 1 (0.3%)

Caller’s relation to patient
Healthcare professional 5 (2.3%) 147 (33.1%)

Relative 181 (85.8%) 180 (40.5%)

Other 25 (11.9%) 117 (26.4%)

Was caller alone at time of call
Yes 125 (59.2%) 170 (38.3%)

No 86 (40.8%) 274 (61.7%)

N/A 0 (0%) 0 (0%)

ROSC
Yes 74 (35.1%) 111 (25.0%)

No 117 (55.4%) 286 (64.4%)

N/A 20 (9.5%) 47 (10.6%)

Patient’s age
Median (25–75% quantile) 68.5 (57–81) 78.0 (67–86)

Table 2 Chest compressions initiated and time until chest compressions were initiated. Results of logistic regression as odds ratio 
(OR) with a 95% confidence interval (CI) is shown. Time until chest compressions initiated were analyzed using Wilcoxon rank sum test 
presented with a P-value
Chest compressions initiated Yes (N (%)) CI (95% CI)
Caller emotionally stressed 162 (76.8%) 2.18 (0.80–7.64)

Caller not emotionally stressed 328 (73.9%) Ref.

Median times until OHCA recognized, CPR instructions initiated and chest compressions initiated
Median time until (seconds): Caller emotionally stressed 

(sec.)
Caller not emotionally 
stressed (sec.)

P-Value

CA recognized 73 74 P = 0.641

CPR instructions initiated 112 119 P = 0.453

Chest compressions initiated 164 146 P = 0.145
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used in this study have an impact on OHCA variables, 
further research in the area is needed.

Many of the not emotionally stressed callers consisted 
of healthcare professionals, who would be expected to 
be less stressed. Alfsen et al. analyzed emergency calls 
regarding OHCA and found that when the caller is a 
healthcare professional, the roles were reversed, and 
the responsibility was given to the caller. This resulted 
in a longer time until recognition of OHCA due to the 
CA algorithm being abandoned [20]. The emotionally 
stressed callers were primarily relatives to the patient. 
This could result in a higher emotional stress state. Stud-
ies have found that relatives less often provide CPR, even 
though they received instructions from the dispatcher 
[21]. We found that the caller cases with an emotionally 
stressed caller, were more often alone, which could also 
be an important factor in the higher emotional stress 
state.

The longer time until chest compressions were initiated 
could be explained by the emotional stress causing con-
fusion or delayed actions taken. However, a similar study 
evaluating emergency call recordings regarding OHCA 

by Chien et al. found a shorter median time until recog-
nition of OHCA and first chest compression in caller’s 
registered as ECCS 4–5 compared to ECCS 1–3 [11]. Our 
study only evaluated the caller’s emotional stress state in 
two categories, and more elaborate classification might 
explore further differences.

Dispatchers were significantly more likely to be encour-
aging and motivating, to instruct on speed and depth 
of chest compressions during resuscitation attempt, in 
cases with an emotionally stressed caller compared to 
cases with a not emotionally stressed caller. This might be 
due to the medical dispatcher sensing that the caller was 
emotionally stressed and therefore tried to provide more 
precise and encouraging instructions. 27% of callers were 
characterized as “Emotionally stressed”, meaning the vast 
majority of the callers were calm (ECCS 1–2) (73%). Vari-
ous studies on the impact of stress coping strategy dur-
ing simulated CPR and real OHCA audio recordings also 
found 90% of the callers to be cooperative (ECCS 1–3) 
[22, 23].

Furthermore, we found that emotionally stressed call-
ers more often reported barriers to DA-CPR. The most 

Table 3 The performance of dispatcher-assisted cardiopulmonary resuscitation (DA-CPR) according to caller’s emotional stress state. 
Results of logistic regression as odds ratio (OR) with a 95% confidence interval (CI) is shown

N (%) OR (95% CI)
Dispatcher is being assertive
Caller emotionally stressed 158 (74.9%) 1.55 (0.97–2.56)

Caller not emotionally stressed 297 (66.9%) Ref.

Dispatcher is being encouraging and motivating
Caller emotionally stressed 131 (62.1%) 1.64 (1.07–2.56)

Caller not emotionally stressed 239 (53.8%) Ref.

Dispatcher is instructing on speed and depth of compressions
Caller emotionally stressed 138 (65.4%) 1.78 (1.13–2.88)

Caller not emotionally stressed 253 (57.0%) Ref.

Dispatcher addresses an AED
Caller emotionally stressed 61 (28.9%) 0.80 (0.56–1.14)

Caller not emotionally stressed 150 (33.8%) Ref.

Table 4 Barriers to dispatcher assisted cardiopulmonary resuscitation (DA-CPR) according to the caller’s emotional stress state. Results 
of logistic regression as odds ratio (OR) with a 95% confidence interval (CI) and P-value is shown

Caller emotionally stressed,
211 (N (%))

Caller not emotionally stressed,
444 (N (%))

OR (95% CI)

Barrier to CPR 123 (58.3%) 192 (43.2%) 1.83 (1.32–2.56)

Could not move patient 70 (33.2%) 90 (20.3%) 1.95 (1.35–2.82)

Language barrier 3 (1.4%) 6 (1.3%) 1.05 (0.22–4.03)

Caller left phone 18 (8.5%) 23 (5.2%) 1.71 (0.89–3.22)

Caller hangs up phone 5 (2.4%) 9 (2.0%) 1.17 (0.36–3.44)

Caller refused 21 (10.0%) 26 (5.9%) 1.77 (0.96–3.23)

Patient’s status changes 11 (5.2%) 34 (7.6%) 0.66 (0.31–1.29)

Do not resuscitate order 4 (1.9%) 5 (1.1%) 1.69 (0.41–6.47)

Patient obviously dead 10 (4.7%) 19 (4.3%) 1.11 (0.49–2.38)

Other 8 (3.8%) 13 (2.9%) 1.30 (0.51–3.15)

N/A 10 (4.7%) 24 (5.4%) 0.87 (0.39–1.80)
N/A represents the cases where the evaluator was not able to register if barriers to CPR were present
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frequent barrier was “Could not move the patient”. Wah 
Ho et al., also found this to be the most prevalent barrier 
[9]. Others have found the most prevalent barrier to be 
“Caller refused” [11]. An emotionally stressed caller could 
assess the situation under the influence of their emo-
tional stress and report a barrier that might be manage-
able to eliminate. Furthermore, Wah Ho et al. suggested 
that barriers to DA-CPR are related to a longer time until 
chest compressions initiated and to be related to lower 
proportions of chest compressions eventually being 
performed [9]. Lewis et al. found that the factors delay-
ing recognition of OHCA were related to the dispatcher 
asking unnecessary questions, and the caller’s emotional 
stress state [24]. A study by Calle et al. on the effect of 
training medical dispatchers showed a 20% increase in 
collecting relevant information before vs. after training 
[25].

Limitations
The study only analyzed the dispatcher assisted resusci-
tation and not the recognition of cardiac arrest, which 
might also be affected by a bystander’s emotional stress. 
Unfortunately, many of the calls did not have registered 
times until chest compressions were initiated. This might 
be due to difficulty determining this through audio 
recordings. Previous studies have shown a thorough 
insight to OHCA cases using live video streaming from 
bystander’s smartphones, which might give a more pre-
cise timestamp until any of the abovementioned events 
[26].

Additionally, even though an overall kappa score of 0.72 
was reached, suggesting substantial agreement amongst 
observers, rating the callers is a case of individual assess-
ment. The assessment depends on the individual observ-
ers’ evaluation, which provides a degree of unintended 
subjectivity.

Being assertive, motivating and encouraging is in this 
study presented as being a positive factor when perform-
ing DA-CPR. Dispatchers in Denmark follow a criteria-
based protocol termed the Danish Index for Emergency 
Care, helping the dispatcher assess the severity of the call 
[27]. However, this protocol does not instruct the dis-
patcher to be encouraging or assertive, etc. In a study of 
qualitative interviews of 11 medical dispatchers, Møller 
et al. suggested that non-technical skills training of medi-
cal dispatchers should be implemented along with the 
medical expertise skills [28].

The study cannot determine the quality of DA-CPR, 
since we only registered whether the dispatchers were 
being assertive or passive, encouraging and motivating, 
instructed on speed and depth of chest compressions, 
and addressed an AED. The amount of guidance and 
quality of this would be difficult using this binary method 

(Yes/No) when registering data. A qualitative study 
design might address this in a more precise manner.

Conclusion
There was no significant difference in chest compressions 
initiated and time until chest compressions were initi-
ated, when comparing cases with respectively an emo-
tionally stressed caller and a not emotionally stressed 
caller.

However, we found that dispatchers were significantly 
more likely to be encouraging and motivating, and to 
instruct on speed and depth of chest compressions dur-
ing resuscitation attempt, in cases with an emotionally 
stressed caller compared to cases with a not emotionally 
stressed caller.
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