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ABSTRACT
Introduction: The first opportunity for prompt identification of a stroke 
in the prehospital environment often occurs when people telephone for 
emergency medical services. A better understanding of how callers and 
dispatchers communicate during emergency calls may assist dispatcher 
identification of stroke. 
Objective: To conduct a systematic review of the literature to determine 
communication factors associated with the identification of stroke during 
emergency calls.
Methods: Six databases were searched (CINAHL, Cochrane, Embase, Infor-
mit, MEDLINE and PsychInfo). To meet eligibility criteria, studies of emer-
gency calls must have analysed communication in relation to whether the 
dispatcher identified the call as “stroke” or incorrectly classified the call as 
“other than stroke,” and included a stroke diagnosis by either paramedics at 
the scene or physicians in the hospital.
Results: Database searching returned 696 unique citations, of which only 
four met the eligibility criteria. Studies included in this review considered 
only one type of communication factor associated with dispatcher iden-
tification of stroke, which was the caller’s use of keywords. The two key 
findings were: (1) caller mention of a “stroke” or typical stroke symptoms 
such as speech disturbance, facial weakness, and arm/limb weakness (i.e., 
FAST symptoms) was associated with increased dispatcher identification of 
stroke; and (2) caller description of the stroke as a fall-related event was as-
sociated with decreased detection of stroke. 
Conclusions: There is some evidence to suggest that particular keywords used 
by callers may help or hinder stroke identification by the dispatcher. It might 
be helpful for dispatchers to be aware of these common words and phrases. 
Future research could investigate how various factors in both the caller’s and 
dispatcher’s communication (such as accent, tone of voice, and use of gram-
matical structures) may affect identification of stroke by dispatchers. 

INTRODUCTION
Acute stroke is a time-critical medical emergency. Definitive treatments, 

such as thrombolysis, are most effective when administered as early as 
possible after stroke.1 The first opportunity for prompt identification of a 
stroke in the prehospital environment often occurs when people telephone 
for emergency medical services.2 If stroke is identified during an emer-
gency call, then ambulance resources can be dispatched at a high prior-
ity and time to treatment can be reduced.3 However, estimates of stroke 
identification by dispatchers indicate only one-third2, 4, 5 to one-half6-9 of all 
stroke cases are identified. Efforts to increase dispatcher identification of 
stroke have involved the introduction of various prehospital stroke screen-
ing tests10 and the use of scripted protocols to interview the caller.6 Another 
way to increase stroke identification during emergency calls may be to 
educate dispatchers about communication factors that are important for 
identifying stroke. 
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Communication factors are broadly defined here as 
any factors in the dispatcher’s or caller’s communica-
tion that are associated with stroke identification by 
dispatchers. Examples of caller communication factors 
could be the specific words used to convey information 
about a patient’s complaint (i.e., keywords), the caller’s 
language proficiency (such as native or non-native 
language proficiency), or the way words are spoken by 
them (e.g., accent, voice quality, or use of grammatical 
structures). Dispatchers may or may not communicate 
using a scripted protocol of questions to interview 
callers, depending on the type of emergency dispatch 
system in place, but even when dispatchers follow a 
pre-specified scripted protocol, they may vary in com-
munication factors such as their tone of voice or the way 
they clarify ambiguous information from the caller (e.g., 
direct or indirect questioning). A systematic review of 
the literature is a useful method to determine which 
communication factors are known to help or hinder 
dispatcher identification of stroke. This type of litera-
ture review uses systematic and transparent methods to 
identify, select, and critically evaluate studies in order 
to answer a pre-formulated research question.11

OBJECTIVE 
To conduct a systematic review of the literature to 

determine communication factors associated with the 
identification of stroke during emergency calls.

METHODS
The systematic review method involves several 

steps.11 The first step is to define the research ques-
tion and specify the research protocol. An exhaustive 
search of the literature is then undertaken to identify 
potentially relevant studies. The studies identified are 
then screened against pre-specified criteria to assess 
their relevancy for inclusion. Each study included in the 
review is then evaluated in terms of its methodological 
quality to determine the validity of the study’s findings. 
Data from each study is extracted and then collated to 
produce a meaningful summary; this process may or 
may not use statistical techniques (i.e., meta-analysis). 
The systematic and explicit methods aim to minimize 
bias and allow for the study to be replicated.

The methods used in this paper were specified in 
advance (before the literature search commenced) and 
made publically available through PROSPERO (an 
international registry of prospective health-related 
studies). The registration number of this paper is 
(CRD42015026086).12 This systematic review is reported 
according to PRISMA guidelines,11 the accepted guide-
lines in healthcare for transparent and complete report-
ing of a systematic review. 

A paper was eligible for inclusion if the study: 1) was 
an original study examining communication in authen-
tic emergency calls (i.e., not simulated emergency calls); 
2) provided information on whether the dispatcher 
identified the call as “stroke” or incorrectly classified 
the call as “other than stroke”; and 3) had a diagnosis 
of stroke confirmed upon patient assessment by either 
paramedics at the scene or physicians in a hospital. 
Commentaries, letters, dissertations, editorials, and 
conference abstracts were excluded. 

Six databases were searched, including CINAHL 
(ESBCO), Cochrane, Embase, Informit, MEDLINE, and 
PsychInfo, from their earliest availability up to Sep-
tember 30th, 2015. The search did not have restrictions 
for publication year or language of publication. Two 
authors independently screened the titles and abstracts 
of all identified citations and assessed the eligibility of 
full-text articles against the inclusion criteria. The refer-
ence lists of included papers were also screened by one 
author to further locate relevant papers. 

Each included study in this review was assessed 
for methodological quality (i.e., risk of bias) using an 
objective assessment tool called the Newcastle-Ottawa 
Scale (NOS) for accessing the quality of non-randomised 
studies for cohort studies.13 Two authors independently 
performed this task. NOS evaluates risk of bias accord-
ing to three categories, including: 1) the selection of the 
study groups; 2) the comparability of the groups; and 3) 
the ascertainment of outcome of interest. Studies were 
rated for risk of bias per category since an overall study 
rating is not deemed informative.14 

Data items were extracted from each study by one 
author and checked for accuracy by another author. 
Items included author(s), study location, number of par-
ticipants, year of study, dispatcher qualification, whether 
the stroke diagnosis was made by paramedics at the 
scene or physicians in the hospital, study design, method 
of data collection, dispatcher classification of “stroke” 
or “other than stroke,” type of stroke diagnosis (e.g., 
ischemic or hemorrhagic), frequency of keywords/symp-
toms used by callers, and type of statistical analysis 
conducted with corresponding p-value. The frequency of 
caller-reported keywords/symptoms was compared for 
calls identified as “stroke” against calls incorrectly clas-
sified as “other than stroke.” We conducted a Chi-Square 
analysis on raw data to determine statistically significant 
differences in the frequency of caller keywords/symp-
toms between calls identified as “stroke” and calls incor-
rectly classified as “other than stroke.”
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RESULTS
Database searching retrieved a total of 774 cita-

tions, including 225 articles from Medline, 238 from 
CINCAHL, 69 from Embase, 25 from Informit, 70 from 
PyschInfo, and 147 from Cochrane. Three records were 
identified by hand-searching relevant journals and 
reference lists of included articles. After removing du-
plicate records, 696 unique articles remained and were 
screened for eligibility by title and abstract. The full text 
of 22 articles were assessed for eligibility. In total, four 
articles met the inclusion criteria. The study selection 
process and reasons for exclusion are shown in Figure 
1. A number of studies that examined communication 
in emergency calls for patients with a stroke diagnosis 

were excluded because they did not include the dis-
patcher’s classification of the call as either “stroke” or  
“other than stroke.”4,7,8,15-21 

The main characteristics of the four reviewed studies are 
summarized in Table 1. All studies used an observational 
design and all dispatchers were health professionals.5,9,10,22 
Three studies were from non-English speaking countries.9,10,22 
One study used a paramedic diagnosis of stroke at the scene 
as the “final” stroke diagnosis,22 while the other three used a 
physician diagnosis of stroke at some point in hospital as the 
“final” stroke diagnosis.5,9,10 Patients with hemorrhagic stroke 
were excluded in one study,9 while another study excluded 
patients with Transient Ischaemic Attack.10 No study includ-
ed a comparison group of patients without stroke at final 

 
 
Table 1 Characteristics of Studies  

Study 
Author 

Country N Study 
Period 

Dispatcher 
Qualification 

‘Final’ Stroke 
diagnosis  

Study 
Design* 

Method of Data 
Collection 

Included stroke 
conditions 

Excluded stroke 
conditions 
 

Berglund et al.10 
 

Sweden 179 Jan-June 
2011 

Nurse 
 

Hospital assessment Retrospective 
Observational 

Audio Calls Ischaemic Stroke 
Haemorrhagic 
Stroke 

Transient Ischaemic 
Attack 

Chenaitia et al.9 
 

France 660 Jan 2009-
Dec 2009 

Emergency 
Physician 

Hospital or Stroke 
Centre assessment 

Retrospective 
Observational 

Patient Records Ischaemic Stroke 
Transient Ischaemic 
Attack 

Haemorrhagic 
Stroke 

De Luca et al.22 
 

Italy 21760 Nov 2010-
May 2011 

Nurses 
Physician  

On the scene 
assessment 

Retrospective 
Observational 

Patient Records Ischaemic Stroke 
Haemorrhagic 
Stroke  
Transient Ischaemic 
Attack 

None  

Porteous et al.5 
 

USA 182 Jan 2006-
Dec 2006 

Paramedic Hospital assessment Retrospective 
Observational 

Patient Records Ischaemic Stroke 
Haemorrhagic 
Stroke 
Transient Ischaemic 
Attack 

None 

*The study design as specified by the authors of the reviewed paper  
   
Table 1.  Characteristics of Studies

 
 
Table 2 Risk of Bias Assessment using Newcastle-Ottawa Scale13 

 
Category 

 
Item 

Berglund et al.10 Chenaitia et al.9 De Luca et al.22 Porteous et al.5 

Selection 1. Representativeness of exposed cohort ۞ ۞  ۞ 
2. Selection of non-exposed cohort ۞ ۞  ۞ 

3. Ascertainment of exposure ۞ ۞ ۞ ۞ 
4. Outcome of interest not present at start 

of study 
۞ ۞ ۞ ۞ 

Comparability a) Study controls for physiological factors     
b) Study controls for additional factors     

Outcome 

 

1. Assessment of outcome ۞ ۞ ۞ ۞ 
2. Follow up long enough for outcomes to 

occur 
۞ ۞ ۞ ۞ 

3. Adequacy of follow up of cohorts ۞ ۞ ۞ ۞ 
NOTE: A star ۞is achieved for minimising risk of bias.  

 
  
Table 2.  Risk of Bias Assessment using Newcastle-Ottawa Scale13
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 Table 3 Main Findings of Studies  

Study Author 
 

Main Finding 

Berglund et al.10 
 

Caller report of stroke, facial weakness, arm weakness, speech disturbance, unilateral symptoms and numbness/sensory loss was 
associated with identification of stroke. Caller report of fall/lying was associated with failure to identify stroke. 

Chenaitia et al.9 
 

Caller report of limb weakness, speech disturbance, facial paresis, report of a previous cardiovascular event, and impaired 
consciousness was associated with identification of stroke. Caller report of fall/vertigo, general discomfort, and chest pain/dyspnoea 
was associated with failure to identify stroke. 

De Luca et al.22 
 

Caller report of ‘confusional state’ was associated with stroke identification. 
Caller report of ‘not breathing’ was associated with failure to identify stroke.  

Porteous et al.5 
 

Caller report of “stroke” was associated with stroke identification.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.  Main Findings of Studies

diagnosis. The methods used to collect data varied across 
studies; two studies used written patient records,9,22 and two 
studies transcribed emergency audio calls.5,10  No study ex-
amined the contribution of the dispatcher’s communication 
in the identification of stroke. The only aspect of caller com-
munication studied was keywords/symptoms. Researchers 
categorized the caller’s keywords into symptom categories 
but varied in the way this was done. For example, Chenaitia 
et al.9 combined keywords relating to “vertigo” with key-
words relating to “falls,” whereas Berglund et al.10 combined 
keywords related to “lying position” with “falls.” 

The results of the risk of bias assessment are provided 
in Table 2.13 Since all studies used an observational design, 
there is a possibility that the association between the caller’s 
communication and identification of stroke may be attribut-
able to confounding factors.

Studies included in this review differed in terms of im-
portant methodological factors, such as the way communica-
tion variables were defined and measured and how stroke 
was diagnosed. Such variability between studies means that 

combining the data using statistical methods (meta-analysis) 
might produce an invalid result.23 Therefore, the data were 
descriptively synthesized in terms of factors that were asso-
ciated with increased dispatcher identification of stroke and 
factors associated with decreased detection of stroke  (Table 
4). A summary statement of the main finding(s) for each 
study is presented in Table 3. 

Caller-reported keywords that might help dispatcher identi-
fication of stroke 

Caller keywords or symptoms that were associated with 
increased dispatcher identification of stroke are presented in 
Table 4. Caller mention of “stroke” or a history of a previous 
stroke/cardiovascular event was associated with increased 
identification of stroke by dispatchers.5,9,10 Porteous et al.5 
found that caller report of “stroke” was more frequently 
reported in calls of stroke patients that were correctly identi-
fied as “stroke” by the dispatcher (79%) versus calls incor-
rectly classified as “other than stroke” by the dispatcher 
(38%). Berglund et al.10 also reported that caller report of 

“stroke” was more frequently reported in calls of stroke 
patients that were correctly identified as “stroke” by the 
dispatcher (58%) versus calls incorrectly classified as “other 
than stroke” by the dispatcher (33%). Chenaitia et al.9  noted 
that caller report of a previous stroke/cardiovascular event 
was more frequently reported in calls of stroke patients that 
were correctly identified as “stroke” by the dispatcher (58%) 
versus calls incorrectly classified as “other than stroke” by 
the dispatcher (44%). 

Two studies 9,10 reported that caller mention of typical 
stroke symptoms such as speech disturbance, facial weak-
ness, and arm/limb weakness (FAST symptoms) was as-
sociated with increased dispatcher identification of stroke. 
Chenaitia et al.9 found that in 87% of calls identified as 
“stroke,” the caller reported one or more FAST symptom(s) 
whereas these symptoms were only reported by callers in 
56% of calls incorrectly classified.10 The frequency of particu-
lar FAST related symptoms in the study by Chenaitia et al.9 
was as follows: limb weakness (65% vs. 34%), speech distur-
bance (52% vs. 26%), and facial paresis (30% vs. 12%). Ber-

glund et al.10 found that in 80% of calls identified as “stroke,” 
the caller reported one or more FAST symptom(s), whereas 
these symptoms were only reported by callers in 35% of 
incorrectly classified calls. The frequency of particular FAST 
related symptoms in the study by Berglund et al.10  was as 
follows: facial weakness (25% vs. 2%), arm weakness (21% vs. 
5%) speech disturbance (68% vs. 31%), unilateral symptoms 
(23% vs. 5%), and numbness/sensory loss (13% vs. 2%). 

Lastly, “confusional state” and “impaired conscious-
ness” were associated with increased identification of stroke 
by dispatchers. De Luca et al.22 found that caller report of 
“confusional state” was more frequently reported in calls 
identified as “stroke” by the dispatcher (22%) versus calls 
incorrectly classified as “other than stroke” (18%). Chenaitia 
et al.9 found that caller report of “impaired consciousness” 
was more frequent in calls identified as “stroke” by the 
dispatcher (10%) versus calls incorrectly classified as “other 
than stroke” (6%).
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Caller-reported keywords that might hinder dispatcher iden-
tification of stroke 

Caller keywords or symptoms that were associated with 
decreased detection of stroke by dispatchers are presented 
in Table 4. Berglund et al.10 reported that calls incorrectly 
classified as something “other than stroke,” compared with 
calls identified as “stroke,” had more frequent caller report 
of “fall/lying” (66% versus 22%). Chenaitia et al.9 found 
calls that were incorrectly classified as “other than stroke” 
compared with calls identified as stroke, had more frequent 
caller report of: “general discomfort” (23% versus 9%), “fall/
vertigo” (12% versus 5%), and “chest pain/dyspnoea” (13% 
versus 6%). De Luca et al.22 noted that calls incorrectly clas-
sified compared with calls identified as “stroke,” had more 
frequent caller report of “not breathing” (7% versus 4%). In 
summary, a salient finding was the agreement between two 
studies that caller description of the stroke as a fall-related 
event was associated with decreased detection of stroke.9,10

DISCUSSION
Our systematic review of the literature identified 

four studies that examined communication factors as-
sociated with identification of stroke by dispatchers. 
Although this systematic review sought to identify any 
type of communication factor that might be associated 
with dispatcher identification of stroke, the included 
studies only considered one communication factor, 
caller’s keywords. Two key findings of this review 
were: (1) caller mention of a “stroke” or typical stroke 
symptoms such as speech disturbance, facial weakness, 
and arm/limb weakness was associated with increased 
dispatcher identification of stroke; and (2) caller descrip-
tion of the stroke as a fall-related event was associated 
with decreased detection of stroke.

It was unsurprising that caller report of “stroke” 
was associated with increased identification of stroke 
in the studies reviewed.9,10 This is consistent with a 
study by Reginella et al.20 that established that caller 
report of “stroke” was highly predictive of a final stroke 
diagnosis, with a positive predictive ratio of 2.27. A 

Stroke Communication Factors

 
 
Table 4 Keywords associated with stroke identification   

*We performed this analysis  

Study Caller reported keyword or 

symptom  

Dispatcher  Direction of 

Association  

p-value Statistical Test 

Calls identified as ‘stroke’ 

% (n/N) 

Calls identified as ‘other than stroke’  

% (n/N) 

   

Berglund et al.10 Facial weakness  24.6% (28/114) 1.5% (1/65) Positive <0.001 Fisher’s Exact 

Arm weakness 21.1% (24/114) 4.6% (3/65) Positive  0.002 

Speech disturbance 67.5% (77/114) 30.8% (20/65) Positive <0.001 

Unilateral symptoms 22.8% (26/114) 4.6%(3/65) Positive 0.001 

Numbness/sensory loss 13.2% (15/114) 1.5% (1/65) Positive 0.012 

Fall/lying 21.9% (25/114) 66.2% (43/65) Negative <0.001 

“stroke” 57.9% (66/114) 32.3% (21/65) Positive  <0.01 Chi Square * 

Report of 1> ‘FAST’ symptom 79.8% (91/114) 35.4% (23/65) Positive <0.01 Chi Square 

Chenaitia et al.9 Limb weakness  64.8% (243/375) 33.7% (96/285) Positive  <0.001 Chi Square  

Speech problems 51.7% (194/375) 26.3% (75/285) Positive <0.001 

Facial paresis  29.6% (111/375) 12.3% (35/285) Positive <0.001 

Report of a past cardiovascular event 57.6% (216/375) 43.9% (125/285) Positive <0.001 

Impaired consciousness 10.4% (39/375) 6.0% (17/285) Positive 0.04 

General discomfort 9.3% (35/375) 23.2% (66/285) Negative  <0.001 

Fall/vertigo 5.1% (19/375) 11.6%  (33/285) Negative 0.002 

Chest pain or dyspnoea 6.4% (24/375) 13.3% (38/285) Negative 0.0025 

Report of 1> ‘FAST’ symptom 87.5% (328/375) 56.1% (160/285) Positive <0.001 

Porteous et al.5 “stroke” 78.9% (15/19) 38.0% (16/42) Positive  <0.01 Chi Square * 

De Luca et al.22 Confusional state 22.5% (1410/6262) 18.8% (662/3529) Positive <0.001 Chi Square * 

Not breathing 4.1% (255/6262) 6.9% (243/3529) Negative 0<.001 

Table 4.  Keywords associated with stroke identification.
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 Table 3 Main Findings of Studies  

Study Author 
 

Main Finding 

Berglund et al.10 
 

Caller report of stroke, facial weakness, arm weakness, speech disturbance, unilateral symptoms and numbness/sensory loss was 
associated with identification of stroke. Caller report of fall/lying was associated with failure to identify stroke. 

Chenaitia et al.9 
 

Caller report of limb weakness, speech disturbance, facial paresis, report of a previous cardiovascular event, and impaired 
consciousness was associated with identification of stroke. Caller report of fall/vertigo, general discomfort, and chest pain/dyspnoea 
was associated with failure to identify stroke. 

De Luca et al.22 
 

Caller report of ‘confusional state’ was associated with stroke identification. 
Caller report of ‘not breathing’ was associated with failure to identify stroke.  

Porteous et al.5 
 

Caller report of “stroke” was associated with stroke identification.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.  Main Findings of Studies

diagnosis. The methods used to collect data varied across 
studies; two studies used written patient records,9,22 and two 
studies transcribed emergency audio calls.5,10  No study ex-
amined the contribution of the dispatcher’s communication 
in the identification of stroke. The only aspect of caller com-
munication studied was keywords/symptoms. Researchers 
categorized the caller’s keywords into symptom categories 
but varied in the way this was done. For example, Chenaitia 
et al.9 combined keywords relating to “vertigo” with key-
words relating to “falls,” whereas Berglund et al.10 combined 
keywords related to “lying position” with “falls.” 

The results of the risk of bias assessment are provided 
in Table 2.13 Since all studies used an observational design, 
there is a possibility that the association between the caller’s 
communication and identification of stroke may be attribut-
able to confounding factors.

Studies included in this review differed in terms of im-
portant methodological factors, such as the way communica-
tion variables were defined and measured and how stroke 
was diagnosed. Such variability between studies means that 

combining the data using statistical methods (meta-analysis) 
might produce an invalid result.23 Therefore, the data were 
descriptively synthesized in terms of factors that were asso-
ciated with increased dispatcher identification of stroke and 
factors associated with decreased detection of stroke  (Table 
4). A summary statement of the main finding(s) for each 
study is presented in Table 3. 

Caller-reported keywords that might help dispatcher identi-
fication of stroke 

Caller keywords or symptoms that were associated with 
increased dispatcher identification of stroke are presented in 
Table 4. Caller mention of “stroke” or a history of a previous 
stroke/cardiovascular event was associated with increased 
identification of stroke by dispatchers.5,9,10 Porteous et al.5 
found that caller report of “stroke” was more frequently 
reported in calls of stroke patients that were correctly identi-
fied as “stroke” by the dispatcher (79%) versus calls incor-
rectly classified as “other than stroke” by the dispatcher 
(38%). Berglund et al.10 also reported that caller report of 

“stroke” was more frequently reported in calls of stroke 
patients that were correctly identified as “stroke” by the 
dispatcher (58%) versus calls incorrectly classified as “other 
than stroke” by the dispatcher (33%). Chenaitia et al.9  noted 
that caller report of a previous stroke/cardiovascular event 
was more frequently reported in calls of stroke patients that 
were correctly identified as “stroke” by the dispatcher (58%) 
versus calls incorrectly classified as “other than stroke” by 
the dispatcher (44%). 

Two studies 9,10 reported that caller mention of typical 
stroke symptoms such as speech disturbance, facial weak-
ness, and arm/limb weakness (FAST symptoms) was as-
sociated with increased dispatcher identification of stroke. 
Chenaitia et al.9 found that in 87% of calls identified as 
“stroke,” the caller reported one or more FAST symptom(s) 
whereas these symptoms were only reported by callers in 
56% of calls incorrectly classified.10 The frequency of particu-
lar FAST related symptoms in the study by Chenaitia et al.9 
was as follows: limb weakness (65% vs. 34%), speech distur-
bance (52% vs. 26%), and facial paresis (30% vs. 12%). Ber-

glund et al.10 found that in 80% of calls identified as “stroke,” 
the caller reported one or more FAST symptom(s), whereas 
these symptoms were only reported by callers in 35% of 
incorrectly classified calls. The frequency of particular FAST 
related symptoms in the study by Berglund et al.10  was as 
follows: facial weakness (25% vs. 2%), arm weakness (21% vs. 
5%) speech disturbance (68% vs. 31%), unilateral symptoms 
(23% vs. 5%), and numbness/sensory loss (13% vs. 2%). 

Lastly, “confusional state” and “impaired conscious-
ness” were associated with increased identification of stroke 
by dispatchers. De Luca et al.22 found that caller report of 
“confusional state” was more frequently reported in calls 
identified as “stroke” by the dispatcher (22%) versus calls 
incorrectly classified as “other than stroke” (18%). Chenaitia 
et al.9 found that caller report of “impaired consciousness” 
was more frequent in calls identified as “stroke” by the 
dispatcher (10%) versus calls incorrectly classified as “other 
than stroke” (6%).
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Caller-reported keywords that might hinder dispatcher iden-
tification of stroke 

Caller keywords or symptoms that were associated with 
decreased detection of stroke by dispatchers are presented 
in Table 4. Berglund et al.10 reported that calls incorrectly 
classified as something “other than stroke,” compared with 
calls identified as “stroke,” had more frequent caller report 
of “fall/lying” (66% versus 22%). Chenaitia et al.9 found 
calls that were incorrectly classified as “other than stroke” 
compared with calls identified as stroke, had more frequent 
caller report of: “general discomfort” (23% versus 9%), “fall/
vertigo” (12% versus 5%), and “chest pain/dyspnoea” (13% 
versus 6%). De Luca et al.22 noted that calls incorrectly clas-
sified compared with calls identified as “stroke,” had more 
frequent caller report of “not breathing” (7% versus 4%). In 
summary, a salient finding was the agreement between two 
studies that caller description of the stroke as a fall-related 
event was associated with decreased detection of stroke.9,10

DISCUSSION
Our systematic review of the literature identified 

four studies that examined communication factors as-
sociated with identification of stroke by dispatchers. 
Although this systematic review sought to identify any 
type of communication factor that might be associated 
with dispatcher identification of stroke, the included 
studies only considered one communication factor, 
caller’s keywords. Two key findings of this review 
were: (1) caller mention of a “stroke” or typical stroke 
symptoms such as speech disturbance, facial weakness, 
and arm/limb weakness was associated with increased 
dispatcher identification of stroke; and (2) caller descrip-
tion of the stroke as a fall-related event was associated 
with decreased detection of stroke.

It was unsurprising that caller report of “stroke” 
was associated with increased identification of stroke 
in the studies reviewed.9,10 This is consistent with a 
study by Reginella et al.20 that established that caller 
report of “stroke” was highly predictive of a final stroke 
diagnosis, with a positive predictive ratio of 2.27. A 
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Table 4 Keywords associated with stroke identification   

*We performed this analysis  

Study Caller reported keyword or 

symptom  

Dispatcher  Direction of 

Association  

p-value Statistical Test 

Calls identified as ‘stroke’ 

% (n/N) 

Calls identified as ‘other than stroke’  

% (n/N) 

   

Berglund et al.10 Facial weakness  24.6% (28/114) 1.5% (1/65) Positive <0.001 Fisher’s Exact 

Arm weakness 21.1% (24/114) 4.6% (3/65) Positive  0.002 

Speech disturbance 67.5% (77/114) 30.8% (20/65) Positive <0.001 

Unilateral symptoms 22.8% (26/114) 4.6%(3/65) Positive 0.001 

Numbness/sensory loss 13.2% (15/114) 1.5% (1/65) Positive 0.012 

Fall/lying 21.9% (25/114) 66.2% (43/65) Negative <0.001 

“stroke” 57.9% (66/114) 32.3% (21/65) Positive  <0.01 Chi Square * 

Report of 1> ‘FAST’ symptom 79.8% (91/114) 35.4% (23/65) Positive <0.01 Chi Square 

Chenaitia et al.9 Limb weakness  64.8% (243/375) 33.7% (96/285) Positive  <0.001 Chi Square  

Speech problems 51.7% (194/375) 26.3% (75/285) Positive <0.001 

Facial paresis  29.6% (111/375) 12.3% (35/285) Positive <0.001 

Report of a past cardiovascular event 57.6% (216/375) 43.9% (125/285) Positive <0.001 

Impaired consciousness 10.4% (39/375) 6.0% (17/285) Positive 0.04 

General discomfort 9.3% (35/375) 23.2% (66/285) Negative  <0.001 

Fall/vertigo 5.1% (19/375) 11.6%  (33/285) Negative 0.002 

Chest pain or dyspnoea 6.4% (24/375) 13.3% (38/285) Negative 0.0025 

Report of 1> ‘FAST’ symptom 87.5% (328/375) 56.1% (160/285) Positive <0.001 

Porteous et al.5 “stroke” 78.9% (15/19) 38.0% (16/42) Positive  <0.01 Chi Square * 

De Luca et al.22 Confusional state 22.5% (1410/6262) 18.8% (662/3529) Positive <0.001 Chi Square * 

Not breathing 4.1% (255/6262) 6.9% (243/3529) Negative 0<.001 

Table 4.  Keywords associated with stroke identification.
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similar study by Krebes et al.8 found that caller report 
of “stroke” was frequent in calls for patients with a 
final stroke diagnosis (46%) but infrequent in calls for 
patients without a final stroke diagnosis (11%). Taken to-
gether, these findings suggest that in some calls it could 
be useful for dispatchers to prompt for stroke symp-
toms if the caller describes the medical emergency as a 
“stroke.” There was agreement in the reviewed studies 
that caller report of FAST symptoms such as speech dis-
turbance, facial weakness, and arm/limb weakness was 
associated with increased identification of stroke.5,10 This 
result was anticipated, since similar studies by Hand-
schu et al.7 and Rosamond et al.4 found that caller report 
of FAST symptoms was associated with final diagnosis 
of stroke. Furthermore, studies by  Reginella et al.20 and 
Krebes et al.8 indicated that when the final diagnosis 
was not stroke, callers did not frequently mention FAST 
symptoms. Such findings support the validity of stroke 
screening tests that elicit FAST symptoms (such as the 
Stroke Diagnostic Tool used in the Medical Priority Dis-
patch System™, MPDS®).

An interesting finding of this review was that caller 
description of the stroke as a fall-related event was asso-
ciated with decreased detection of stroke.9,10  This result 
is similar to the finding by Deakin et al.24  that the most 
frequent dispatch code for stroke patients who failed 
to be detected as stroke at dispatch was “fall/collapse” 
at 34%. It is likely that callers describe a stroke event as 
a fall because a fall can be the motor consequence of a 
stroke.10 Despite the frequent report of “fall” by callers 
for stroke patients, the usefulness of this term must be 
evaluated against how frequently callers report this term 
in calls when the final diagnosis is not stroke. Krebes 
et al.8 found caller report of a fall occurred in 51% of 
calls for stroke patients but also in 31% of calls when the 
final diagnosis was not stroke. Similarly, Leathley et al.16 
found caller report of a fall occurred in 38% of calls for 
stroke patients but also in 26% of calls when the final 
diagnosis was not stroke. Since caller report of a fall 
event was reported with similar occurrence in calls for 
stroke patients and calls for other medical conditions, 
this term cannot be used to discriminate stroke during 
an emergency call.8 However, when the caller describes 
a fall-related event, it might be helpful in some instances 
for the dispatcher to seek information about the cause 
of the fall in order to determine whether the fall is a 
consequence of a stroke.  Some EMS systems (such as the 
MPDS) prompt the dispatcher to ask the caller clarifying 
questions to determine whether the fall was mechanical 
or caused by a medical condition such as stroke.16,24

It was surprising that the only communication fac-
tor considered in the reviewed studies 5,9,10,22 was the 
keywords/symptoms used by the caller during the 
emergency call, and this was also generally the case for 
excluded studies.4,7,15,17,19,20 Future studies should exam-
ine the contribution of the dispatcher’s communication 

in the identification of stroke, since a recent qualitative 
study 25 found dispatcher communication skills have a 
decisive effect on stroke identification. In addition, it 
may be informative to investigate a variety of commu-
nication factors for both the caller’s and the dispatcher’s 
language, such as accent, tone of voice, and use of gram-
matical structures. For example, a study by Meischke, et 
al.26 examining emergency calls for a variety of medical 
conditions found limited native language proficiency 
by callers was a barrier to accurate triage and increased 
time to dispatch ambulance resources.

Studies in this review used different methods to diag-
nosis stroke (i.e. paramedic vs. physician diagnosis). Three 
studies 5,9,10 used a hospital diagnosis of stroke and one 
study used a paramedic diagnosis of stroke.22 Although  
paramedics do not typically have access to brain imaging 
technology to detect stroke (unlike hospital physicians), 
they still achieve high levels of stroke identification using 
FAST screening tools29 and show good agreement with 
hospital physicians in recognition of FAST.30

LIMITATIONS

Limitation of Reviewed Research 
The four studies that considered how communication 

factors were associated with dispatcher identification of 
stroke had several limitations. All studies used an obser-
vational (mostly retrospective) design, which means that 
the association between the caller’s communication and 
identification of stroke may be attributable to confound-
ing factors. A randomized controlled trial is preferable 
for achieving reliable results; however, it is extremely 
difficult to employ this design in an emergency com-
munication center, and therefore most dispatch research 
uses the observational design.27 Studies that collected data 
from patient records,9,22 rather than a transcription of the 
emergency call, may be less accurate in their reporting of 
caller keywords/symptoms. Although listening to audio 
recordings is time intensive, it is the preferred method in 
dispatch research.28 An additional limitation across stud-
ies was that a consistent method for grouping caller key-
words into symptom categories was not established, and 
this lack of a consistent metric made it difficult to compare 
study results. For example, Chenaitia et al.9 combined 
keywords relating to “vertigo” with keywords relating 
to “falls,” whereas Berglund et al.10 combined keywords 
related to “lying position” with “falls.” 

A significant limitation of all reviewed studies was 
that they did not compare calls for stroke patients with 
calls for other medical conditions (to determine the 
specificity of terms used by callers). It is important to 
consider that although caller report of particular key-
words/symptoms may assist the dispatcher to identify 
stroke (due to reasonable sensitivity), they are not neces-
sarily useful for discriminating between a stroke condi-
tion and a condition other than stroke (specificity). 
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Limitations of our Systematic Review
The strict inclusion criteria of our systematic review 

meant a number of studies were excluded4, 7, 8, 15-21 because 
they did not include a dispatcher classification of the call as 
either “stroke” (true positives) or “other than stroke” (false 
negatives) for patients with a “final” stroke diagnosis. Stud-
ies that did not specify dispatcher classification of calls can 
provide information on what caller keywords/symptoms 
might be useful to dispatchers. However, our eligibility cri-
teria allowed us to determine caller keywords/symptoms 
were associated with identification of stroke by dispatchers 
by comparing true positives with false negatives.

While we cannot guarantee that our systematic re-
view identified all published studies, we are confident 
that the search strategy was comprehensive.

CONCLUSION
Our systematic review of the literature identified 

four studies that examined caller use of keywords in 
relation to dispatcher identification of stroke. There 
were two main findings: (1) caller mention of a “stroke” 
or typical stroke symptoms such as speech disturbance, 
facial weakness, and arm/limb weakness (FAST symp-
toms) was associated with increased dispatcher identi-
fication of stroke; and (2) caller description of the stroke 
as a fall-related event was associated with decreased 
detection of stroke. Based on these findings, it might be 
helpful for dispatchers to be aware of particular key-
words that callers use to describe stroke which appear 
to either help or hinder stroke identification. However, 
recommendations about how dispatchers might use 
caller keywords to differentiate stroke from non-stroke 
conditions cannot be drawn from the reviewed studies 
because they did not compare calls for stroke patients 
with calls for other medical conditions. Future stud-
ies should compare calls for stroke patients with calls 
for non-stroke patients in order to provide information 
about how dispatchers can discriminate stroke from a 
non-stroke condition. A surprising finding of our sys-
tematic review was that the reviewed studies only con-
sidered one type of communication factor, the caller’s 
use of keywords. Future research could investigate 
how various factors in both the caller’s and dispatcher’s 
communication (such as accent, tone of voice, and use 
of grammatical structures) may affect identification of 
stroke by dispatchers.
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