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ABSTRACT
Background: The incidence of out-of-hospital cardiac arrest (OHCA)
is expected to increase in South Africa. In order to encourage by-
stander cardiopulmonary resuscitation (CPR), international guide-
lines recommend call-taker recognition of the arrest and the initiation
of telephone-guided CPR. One of the only ways that a call-taker can
identify OHCA is through the description of the incident offered by
the caller. The aim of this study was to identify the keywords and
phrases that are used by callers to describe patients who are expe-
riencing OHCA during calls made to a South African private Emer-
gency Medical Service (EMS).
Methods: A qualitative exploratory design was used and employed
inductive dominant content analysis to identify the keywords and
phrases that are used by callers to describe patients who are experi-
encing OHCA during calls made to a South African private EMS. The
initial sampling frame was all cases of the “Cardiac Arrest” incident
type recorded between 1 January 2019 and 31 December 2019.
Results: A total of 28 call recordings were analysed. Keywords and
phrases were organised into five categories: 1) Cardiac activity; 2)
Level of consciousness; 3) Breathing descriptors; 4) Ill health; and 5)
Clinical features.
Conclusion: Callers into a private emergency dispatch centre used
consistent descriptors of OHCA, which were similar to those found
in previous South African studies. Future research should focus on
determining the accuracy of these descriptors to differentiate between
OHCA and other conditions, and integrate them into OHCA recogni-
tion algorithms, call-taker training and telephone-guided CPR proto-
cols.
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BACKGROUND
Owing to an epidemiological transition from in-
fectious diseases to non-communicable and cardio-
vascular diseases, the incidence of out-of-hospital
cardiac arrest (OHCA) is expected to increase dra-

matically in Africa.1 In South Africa, the annual
prevalence of OHCA ranges between 6.4/100 000
in Johannesburg2 and 23.2/100 000 in Cape Town.3

Return of spontaneous circulation (ROSC) rates
have been reported to be as low as 1.3%.3 One rea-
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son for such low ROSC and survival rates might
be a poor uptake of bystander cardiopulmonary
resuscitation (CPR). Early bystander CPR is an es-
sential component of the Chain of Survival, a set
of interlinking steps to maximise OHCA survival
with good neurological outcome.4

Telephone-guided CPR (tCPR), when a call-taker
or dispatcher provides telephonic CPR instruc-
tions to a caller, has been shown to increase the
willingness of bystanders to initiate and continue
CPR until Emergency Medical Services (EMS) help
arrives.5 This is especially helpful in contexts
like South Africa where mass public CPR cam-
paigns are not established and might not be cost-
effective.6

In order for call-takers or dispatchers to identify
incidents of OHCA, they have to rely entirely on
the way that the caller describes the situation.
Previous work from the state sector in the West-
ern Cape identified keywords and phrases that
were used to describe OHCA in Afrikaans, English
and isiXhosa,7 the predominant languages in this
province. This exploratory study sought to deter-
mine whether keywords and phrases might dif-
fer when investigated in a national dispatch cen-
tre, in the private sector. To this end, the aim was
to identify the unprompted keywords and phrases
that are used by callers to describe patients with
presumed OHCA during calls made to a South
African private EMS.

DESIGN & METHODS
Study Design
A qualitative exploratory design was used and
employed inductive dominant content analysis to
identify the unprompted keywords and phrases
that are used by callers to describe patients with
presumed OHCA during calls made to a South
African private EMS. This work forms part of a
larger project that sought to determine the barriers
and facilitators to the initiation of telephonic CPR
instruction for patients experiencing OHCA.

Study Setting
This study was conducted in the emergency dis-
patch centre of a national private emergency med-
ical service in South Africa. In this dispatch centre,
a generic script (“. . . what is your emergency?”)
is presented to every incoming call. In response
to this question, the caller spontaneously offers
a description of the situation. Based on this un-
prompted descriptor (keywords or phrases), a call
taker then selects the incident type (in this case
“Cardiac Arrest”), which provides further specific

scripting. If not offered initially by the caller,
the call-taker may then confirm presumed OHCA
through interrogation of the caller for indicators of
consciousness and signs of abnormal breathing. It
is these initial unprompted keywords and phrases
that were recorded and analysed for this study.

Sampling Strategy
The initial population was all cases of the “Car-
diac Arrest” incident type recorded between 1 Jan-
uary 2019 and 31 December 2019. Cases had to de-
note unconsciousness, with abnormal breathing or
pulselessness. The reason for selecting this sam-
pling timeframe was to avoid COVID-19 related
confounders in the main study. After identifying
all cases of OHCA, anonymised case notes were
exported to Microsoft Excel (Microsoft Excel, Mi-
crosoft Corp. Richmond, WA, USA) and shared
by the private EMS. Using Excel, a random sam-
ple of cases were selected, and the corresponding
audio recording of the original emergency call was
retrieved and analysed. Sampling continued until
data saturation occurred for the primary research
aim (barriers and facilitators to telephonic CPR in-
struction). This occurred at 25 calls, a further 3 calls
were analysed to confirm saturation. Data satu-
ration was defined as informational redundancy.8

Sampling was not limited by language used on the
call.

Data Analysis
Inductive dominant content analysis to the man-
ifest level was applied.9 This was done by re-
peatedly listening to the audio recordings, mak-
ing notes, and transcribing selected dialogue that
contained meaning units relevant to the research
question (keywords and phrases used to describe
OHCA). Meaning units from transcripts were
manually coded using Microsoft Excel (Microsoft
Excel, Microsoft Corp. Richmond, WA, USA).
Codes were grouped and collapsed to form cate-
gories. All categories underwent revision through
researcher triangulation.

Qualitative rigor was ensured by employing the
strategies of credibility (random sampling, double
coding and researcher triangulation), confirmabil-
ity (through increasing credibility and transparent
reporting of code and category generation, includ-
ing a coding tree, Table 1) and dependability (us-
ing established research methods and detailed re-
porting of the research process). Transferability
may be limited due to the exploratory nature of the
work and that it was conducted in a single private
EMS.10 However, a description of the setting and
sample is provided in order for the reader to assess
transferability to their own context.
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Table 1: Categorical Development Process

Meaning Unit Code Subcategory Category

"I have just lost my wife" – C11 Lost Wife Suspected
Death

Cardiac Activity

"She is not responding at all" – C2 Unresponsive - Level of Consciousness
"My mom, she’s not breathing" – C5 Apnoea - Breathing Descriptors

Ethical Approval
The study was reviewed and approved by the Re-
search Ethics Committee of the Faculty of Health
Sciences at the University of Johannesburg (REC-
1017-2021).

RESULTS
A final sample size of 28 call recordings were anal-
ysed. The average (range; mm:ss) length of calls
was 03:30 (00:36 – 13:09). While it wasn’t possible
from the calls to determine true demographic de-
tails, we were able to establish the relation of the
caller to the victim. In the majority of the cases the
caller was a family member (n=18, 64.3%) or an ac-
quaintance (n=4, 14.3%) of the victim. All sampled
calls were made in English. A total of 66 codes
describing keywords and phrases were extracted,
which were organised into five categories. These
categories were 1) Cardiac activity (n=25, 38%); 2)
Level of consciousness (n=14, 21%); 3) Breathing
descriptors (n=12, 18%); 4) Ill health (n=8, 12%); 5)
Clinical features (n=7, 11

The most dominant category was “Cardiac activ-
ity” which described instances of pulselessness
(n=7) (“no pulse, no heartbeat, nothing at all” – Caller
(C) 2) or instances of suspected death (n=18) (“I
think my wife just died” – C8).

The category “Level of Consciousness” organised
descriptors related to unresponsiveness (n=8; “we
are not able to get her to respond” – C6) or movement
which mostly occurred together ("she’s not respond-
ing, she’s not moving" – C5).

“Breathing descriptors” categorised all instances
where the caller noted that a patient was apnoeic
(n=12). In this sample, apnoea was the only breath-
ing descriptor noted. ("no breathing, nothing" –
C2; “She’s not breathing or anything" – C7; “I think
she stopped breathing" – C18).

The category “Ill health” described keywords and
phrases that relate to the medical history of the pa-
tient (n=4) ("he’s been sick for a while I’m not sure" –
C26) or where a suspected diagnosis of the prob-
lem is offered (n=4). In all instances, the diagnosis
offered was “heart attack” ("my husband is having a
heart attack" – C10; "one of the ladies passed away or

she got a heart attack or something" – C14).

Least commonly, callers described the OHCA in
terms of clinical features (n=7). Clinical features
offered were related to temperature ("I’m not sure
if she stopped breathing, but she is still warm" – C18),
and other facial descriptors (“he is blue in his face” –
C28; “liquid coming out of her mouth and nose" – C4;
“she’s just lying there, eyes open" – C22).

DISCUSSION
We sought to identify the unprompted keywords
and phrases that are used by callers to describe
patients with presumed OHCA during calls made
to a South African private EMS. It was found that
callers describe presumed OHCA using five dis-
tinct categories that relate to 1) Cardiac activity; 2)
Level of consciousness; 3) Breathing descriptors; 4)
Ill health and 5) Clinical features. By incorporating
these descriptors into training and scripts, the abil-
ity of call-takers to quickly identify cardiac arrest
and initiate telephonic CPR protocols can be im-
proved.

The most common descriptors of presumed OHCA
in this sample were related to cardiac activity,
most notably, suspected death. This is similar
to the findings of a recent study from the West-
ern Cape province.7 It would be interesting for
future work to determine whether these descrip-
tors could be related to prognosis, which could
guide resource allocation and decisions to with-
hold resuscitation. Similarly, it would be helpful
to determine whether this might affect the willing-
ness of bystanders to intervene in situations where
they have already accepted irreversible death of
the victim. In this regard, it could have an im-
pact on the development of tCPR protocols. As-
sessment of likely prognosis may also be guided
by the descriptors of ill health that were offered by
the callers. In this manner the call-taker could as-
certain whether the current presentation is acute or
whether a victim has had a long history of illness.

The second most common descriptor was related
to level of consciousness and specifically unre-
sponsiveness. This is in keeping with previous lo-
cal7 and international literature.11 In the undiffer-
entiated emergency patient, unconsciousness can
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be caused by a variety of different disease pro-
cesses or injuries. It should therefore not be consid-
ered as a defining feature of OHCA, but rather of
a high acuity patient. Further interrogation should
be initiated by the call-taker to ascertain the tim-
ing and circumstances surrounding the collapse.
This information can then be used to determine the
most appropriate emergency vehicle to dispatch,
and the most appropriate pre-arrival instructions
to be issued. Alternatively, this result could be ex-
plained by sampling bias because only cases de-
noted as “unconscious” were included.

Laypersons may incorrectly interpret agonal gasps
as breathing,12 which might result in delaying by-
stander CPR. It is for this reason that many interna-
tional OHCA recognition algorithms recommend
that reports of abnormal breathing or apnoea by a
caller should be the entry point for the initiation
of tCPR.13 Agonal gasps have also been associated
with improved neurologically intact survival, even
in non-shockable presenting rhythms. When this
is combined with a shockable rhythm, favourable
neurological outcome increases 57-fold.14 It was in-
teresting to note that all breathing descriptors in
our study related to apnoea, rather than abnormal
breathing. Descriptions of apnoea also occurred
more commonly than descriptors of pulselessness.
This is encouraging as literature has reported poor
accuracy of bystanders when assessing for a pulse
in unconscious victims.15

The descriptors from this sample were also quite
closely aligned to descriptors obtained from a
provincial, public emergency dispatch centre.13

This might start to challenge beliefs that important
differences exist in the ways that private and pub-
lic patients seek emergency care and describe chief
complaints. It further makes a case for the devel-
opment of national dispatch algorithms that can be
implemented as a standard of care across the coun-
try. It also allows for standardised training of call-
takers and dispatchers, regardless of where they
will eventually take employment. Future research
should test these assumptions across multiple con-
texts and emergency presentations.

Limitations
Transferability of this study to other contexts
might be limited because the study was conducted
in a single, private emergency dispatch centre.
Only calls made in English were included because
no calls of other languages were randomly sam-
pled. Previous research noted that callers mostly
choose to speak English even if it is not their first
language,7 and this might explain this result. Pre-
vious work also highlighted that descriptors of car-
diac arrest in other languages, still resulted in com-

mon categories of descriptors, independent of lan-
guage.7 We therefore do not anticipate that this
would have affected our results. True OHCA was
not confirmed for the calls that were included,
which would have required additional data col-
lection from clinical patient report forms. Given
that no instances of non-cardiac arrest were sam-
pled, it isn’t possible to determine the accuracy
of these descriptors in differentiating OHCA from
other conditions. Future studies should develop
telephonic OHCA recognition algorithms for the
South African context. Recognition should also ex-
tend towards the development of telephonic CPR
algorithms.

CONCLUSION
Callers into a private emergency dispatch centre
used consistent descriptors of presumed OHCA,
which were similar to those found in previous
South African studies. Future research should fo-
cus on determining the accuracy of these descrip-
tors to differentiate between OHCA and other con-
ditions, and integrate them into OHCA recognition
algorithms, call-taker training and tCPR protocols.
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