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Background: In Greater Manchester (GM), prehospital clinicians use the Face Arm Speech Test (FAST) to identify suspected stroke patients alongside pathway exclusions. Within the centralized stroke service, patients with a suspected stroke are taken directly to a Hyper Acute Stroke Unit (HASU), often bypassing their local emergency department (ED). However, many of these patients are experiencing an illness that looks like a stroke but is not a stroke. The data collected in the prehospital setting is rarely used in research yet could give valuable insights into the performance of the pathway.

Aim: To evaluate the presenting symptoms and final diagnoses of prehospital suspected strokes and to evaluate the adherence of prehospital stroke pathway exclusions.

Methods: We analyzed data from all patients brought in by ambulance and admitted on the stroke pathway between 01/09/15 and 28/02/17. Patient demographics and all data recorded in the prehospital setting were evaluated to identify differences in stroke, TIA, and mimic patients. Pathway adherence was assessed according to whether the patient was local or out-of-area (OOA) and bypassed their local ED.

Results: A total of 4,216 suspected strokes were identified: 2,213 (52.5%) had a final diagnosis of stroke, 492 (11.7%) experienced a transient ischemic attack (TIA), and 1,511 (35.8%) were stroke mimics. There were 714 (16.9%) patients that were identified as having at least one pathway exclusion or were FAST negative, of which 270 (37.8%) experienced a stroke. The proportion of strokes was significantly lower in those with a pathway exclusion (41.8 vs. 53.5%; p < 0.001) and the proportion of breaches tended to be comparable or higher in the local population.

Discussion: There are high volumes of stroke mimics but identified differences indicate there is an opportunity to better utilize prehospital data. Ambulance clinicians were able to correctly overrule FAST negative results and the volume of these suggest that FAST alone may be too restrictive.

Keywords: stroke recognition, stroke mimics, prehospital/EMS, pathway exclusions, suspected stroke


INTRODUCTION

Identifying strokes can be challenging. The existence of stroke mimics and chameleons are well-documented: stroke mimics are non-strokes that present like strokes and chameleons are strokes that do not present with usual stroke-like symptoms (1). Brain imaging with computed tomography (CT) and/or magnetic resonance (MR) diffusion weighted imaging is considered the gold-standard for diagnosis (2) but MR is only available in hospital and although CT scanners can be installed in specially adapted ambulances, this approach is not widely available and more evidence is needed to prove cost-effectiveness (3, 4). In the vast majority of cases, prehospital decision making has focused on using simple stroke recognition tools with a high sensitivity and low specificity (5), leading to a high proportion of false positive cases, or “stroke mimics.”

Stroke mimic rates have been reported to be between 4 and 43% in the prehospital setting (6), with common mimics being seizures, sepsis, and migraine (7–9). In UK ambulance services, the Face Arm Speech Test (FAST) is widely used for stroke recognition, however there are also service specific exclusions in the prehospital stroke pathway leading to inconsistencies across services (10). For example, the pathway for Greater Manchester (Figure 1) includes pathway exclusions intended to prioritize urgent treatment of unstable patients at the nearest Emergency Department (ED) over a potentially longer transfer to the nearest Hyper Acute Stroke Unit (HASU). For stroke, the maxim that “time is brain” emphasizes the importance of early identification and rapid transportation to a HASU, with immediate access to the full range of hyperacute stroke treatment. Yet, large volumes of mimics can result in delayed care, particularly in centralized services, and reduced resource availability for those that are experiencing a stroke (11, 12). Additionally, prehospital stroke care has been shown to affect in-hospital care processes, such as door-to-scan times (13, 14). Consequently, the prehospital setting has been identified as an area for improvement in stroke care (15).
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FIGURE 1. Stroke pathway followed by the North West Ambulance Service prehospital clinicians during the study period (1 September 2015–28 February 2017).


A wealth of data is routinely collected in the prehospital setting but is often recorded on paper, making it difficult to collect for research purposes. A recent review identified only seven articles which discuss mimics in the prehospital setting (6), none of which report a full description of the prehospital data. A more recent study has reported prehospital data in much more detail, however, there was no interrogation to understand differences between those that bypassed their local emergency department and those local to the HASU (16), which is essential to understand prehospital decision making within a centralized service.

In this paper, we have collected and interrogated a large, combined prehospital and hospital dataset for sequential suspected stroke patients presenting by ambulance to a large HASU in an urban, centralized, UK stroke pathway. We describe the final diagnoses of these patients and compare the prehospital observations between strokes, TIAs, and stroke mimics. We also describe differences between patients local to the HASU and those that bypass their local emergency department for stroke care. Finally, we investigated the characteristics and outcomes of patients where prehospital clinicians incorrectly bypassed their local hospital to attend the HASU (pathway breaches) to further understand the reasons for these decisions and their impact.



METHODS


Design and Data Sources

The study was a service evaluation using secondary, retrospective, observational data. A data sharing agreement was in place from 22/11/2017 between Salford Royal NHS Foundation Trust and the University of Manchester permitting analysis to be done in a secure data center at The University of Manchester as part of service improvement work. The study population consisted of patients that were brought in by ambulance (BIBA) to Salford Royal NHS Foundation Trust (SRFT) between 01 September 2015 and 28 February 2017 and had at least one of the following:

• Stroke team “significant event,” used as a record of stroke team review in the SRFT electronic patient record (EPR)

• “Stroke pathway” coded on arrival to ED

• “Cerebrovascular Accident/Transient Ischemic Accident” coded in final diagnosis

• Coded as a stroke admission in the EPR.

In order to maximize patient identification, we also cross-referenced the EPR to stroke medical on-call rotas, to identify all patients where a doctor on duty for stroke entered a clinical note in a patient's record. Patients that were transfers from another hospital arriving by ambulance were excluded. For each patient, a scanned copy of the ambulance patient report form (PRF) (recorded in the prehospital setting) was manually reviewed and entered into a database. The narrative information was examined for information on the presenting FAS symptoms, premorbid health and other neurological symptoms and translated into structured fields. Final diagnoses were identified from codes in the EPR. In cases where there was no clearly coded final diagnosis, the medical notes were reviewed by a consultant stroke physician (KP) to determine a final diagnosis.

The patients with the “FAST+” and/or “suspected stroke” box ticked “yes” on the PRF provided the final selection of the cohort of “suspected strokes.” Patients whose nearest ED was Salford Royal Hospital and had a final diagnosis of stroke but did not have “FAST+” nor “suspected stroke” box ticked “yes” on the PRF were considered the “missed strokes.” Patients whose nearest ED was Salford Royal Hospital and had a final diagnosis of stroke or TIA were defined as “All local strokes/TIAs (suspected or not).”

For the clinical observations recorded by the prehospital clinicians, there is space on the PRF for all observations to be recorded twice. The second set of observations can be recorded after administering treatment (e.g. oxygen, intravenous fluids) to record response, but in most cases only one observation is recorded. Therefore, we present only the first set of observations that are recorded. However, all breaches were evaluated using all observations taken. There was no field to identify if an airway was compromised, hence this information was not included in our dataset.

Patients were classified as “local” when Salford Royal Foundation Trust was also their nearest ED based on the postal code of their home address. Such patients would be conveyed to Salford Royal Foundation Trust regardless of whether they were brought on the stroke pathway and/or any exclusions applied. All other patients were classified as “out of area” and represent only those where they were brought to Salford Royal Foundation Trust instead of their local ED.



Statistical Methods

Descriptive statistics of the baseline variables were evaluated within the suspected stroke population. Continuous variables are presented using the mean and standard deviation or median and interquartile range, as appropriate. Categorical variables are presented as counts and percentages. Differences in baseline characteristics between strokes, TIAs, and stroke mimics were assessed using ANOVA, Kruskal-Wallis tests, or chi-squared tests, as appropriate. Stroke mimics were dichotomized into neurological and non-neurological diagnoses.

Missing data within the recording of symptoms in the ambulance PRF was handled in the following manner: the symptoms were believed to be “truly missing” if none of the symptoms were indicated as present or absent. If at least one of the symptoms was recorded as present or absent, the remaining non-recorded symptom variables were filled in as “absent.” This was repeated for the past medical history variables. After this procedure was conducted, the proportion of missing data was calculated for each of the variables. A full list of variables and their descriptions can be found in Supplementary Material (Supplementary Table S1).

All analysis were performed using R v3.6.0 and RStudio v1.1.453.




RESULTS

A total of 5,365 patients were brought in by ambulance and admitted on the stroke pathway at Salford Royal Hospital between 1 September 2015 and 28 Feb 2017. Of these, 4,216 were deemed suspected strokes: 2,213 (52.5%) had a final diagnosis of stroke, 492 (11.7%) experienced a transient ischemic attack (TIA), and 1,511 (35.8%) were stroke mimics. A breakdown of the final diagnoses is shown in Table 1. Patients that experienced a stroke were on average 73.5 years old (SD 14.4) which was significantly older than stroke mimic patients whose mean age was 66.8 years old (SD 18.2; p < 0.001). Mimics such as migraine and functional disorders occurred in much younger populations and there were a higher proportion of females diagnosed with a stroke mimic compared to those experiencing a stroke (55.6 vs. 50.2%; p < 0.001). A higher proportion of patients had a stroke in the out-of-area population compared to those that were local (54.7 vs. 47.1%; p < 0.001) (Supplementary Table S2).


Table 1. Final diagnoses of the patients in the cohort, where *indicates a stroke mimic neurological diagnosis, with a summary of the sex and age of the patients.
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There were 4,055 (96.2%) patients who were recorded as FAST positive (FAST+ ticked “yes” or at least one FAS symptom recorded as positive in the narrative), 133 (3.2%) had FAST+ ticked “no” and had no FAS symptoms recorded as positive in the narrative and 28 (0.7%) had no record of FAS symptoms from either the FAST+ field or narrative. The FAST+ field was ticked “yes” in 3,666 (87.0%) patients and “no” in 398 (9.4%) patients but a positive FAS symptom was recorded in the narrative for 273 (Local: 146 vs. OOA:126, 1 missing location) of these, corresponding to an inconsistency in the FAST result in 6.5% of all suspected strokes. The proportion of these inconsistent recordings was much larger in local patients than OOA patients (14.1 vs. 4.2%; p < 0.001).

A dichotomization into neurological and non-neurological diagnoses is given in Figure 2, where the area corresponds to the proportion. The proportion of neurological mimics (49.6%) was similar to that of the non-neurological mimics (50.4%). There was no significant difference in the proportion of neurological mimics between the OOA and the local patients (50.7 vs. 46.7%, respectively; p = 0.177).


[image: Figure 2]
FIGURE 2. Treemap of the stroke mimic diagnoses categorized into neurological and non-neurological pathologies, where the area represents the proportion of mimics for each diagnosis (*Represents hypoglycemia and **Represents Meningoencephalitis/Mastoiditis).


The prehospital PRF data is presented in Table 2. Approximately 24% of ambulance PRFs did not contain any information on the patient's past medical history. Similarly, the symptoms were not recorded in 4% of the forms. The amount of missing data was consistent across the groups. There were a higher proportion of stroke mimics with a past medical history of epilepsy (8.3 vs. 2.7%, p < 0.001), migraine (4.7 vs. 1.2%, p < 0.001), alcohol misuse (2.7 vs. 1.5%, p = 0.023), and known mental health issues (10.0 vs. 7.3%, p = 0.007) compared with strokes. A higher proportion of stroke patients were recorded with atrial fibrillation (8.1 vs. 11.3%, p = 0.003), ischemic heart disease (14.9 vs. 19.2%, p = 0.001), and hypertension (32.0 vs. 44.1%, p < 0.001) compared with mimic patients. The proportion of patients with a previous stroke or TIA was higher in the stroke mimic group compared to the strokes (50.5 vs. 43.5%; p < 0.001).


Table 2. Baseline past medical history, symptoms, and observations recorded on scene by prehospital clinicians for suspected stroke patients.
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Stroke mimics had lower blood sugar levels, lower blood pressure (systolic and diastolic), higher temperature, higher heart rate, more pain, and tended to have equal pupil reaction. The distribution of the subcategories of GCS was different across the groups which in turn contributed to a difference in the overall GCS as demonstrated in Supplementary Figures S1, S2. Similarly, the distribution of pain was different across the groups, with a larger proportion reporting higher pain scores in the mimics group (Supplementary Figure S3).

From the 5,365 patients initially identified (suspected and non-suspected), 685 had a final diagnosis of stroke and were local to the HASU. Of these, 494 were considered “suspected strokes” (Figure 3), corresponding to a sensitivity of 72.1%. From the “missed strokes” (i.e., those that were not suspected strokes but had a final diagnosis of stroke and were local to the HASU) with an onset-to-arrival time available (7/191), fewer than five arrived at hospital within 4 h from onset.


[image: Figure 3]
FIGURE 3. Exclusion diagram for identifying patients as prehospital suspected strokes brought in by ambulance on the stroke pathway, with details of whether the patient was out-of-area or local to Salford Royal Foundation Trust. Indications of stroke were taken to be “FAST+” and/or “suspected stroke” ticked “yes” in the ambulance PRF.


There were 714 (16.9%) suspected strokes that were identified as having at least one pathway exclusion or were FAST negative, of which 270 (37.8%) experienced a stroke and 130 (18.2%) experienced a TIA. The proportion of strokes was significantly lower in those with a pathway exclusion (excl:41.8% vs. no excl:53.5%; p < 0.001) and the proportion of mimics that were neurological was significantly higher in those that had an exclusion compared to those without (61.7 vs. 48.7%, respectively; p = 0.002). Within the local population, there was no significant difference in these proportions (59.3 vs. 45.2%; p = 0.08). Overall, the proportions of strokes/TIAs and mimics for each exclusion were small (Table 3). The criterion most breached was seizure activity, with 99 (6.8%) of the mimic patients having experienced a seizure which was significantly higher than those that experienced a stroke/TIA (6.8 vs. 1.1%; p < 0.001). Patients younger than 16 or with a respiratory rate below 10 were very infrequent and are therefore not reported. The proportion of breaches tended to be comparable or higher in the local population compared to the OOA population. In both the local and OOA subgroups, the proportion of mimic patients with a breach was approximately double of that in the stroke and TIA group. Notably, the seizure activity breach rates were similar between OOA and local patients.


Table 3. Percentages of pathway exclusion breaches and FAST negative patients by final diagnosis and area.
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A total of 2,302 patients had a recorded onset-to-arrival time, of which 1,689 (73.4%) arrived within 4 h. The proportion of patients that arrived within 4 h was not significantly different between OOA and local patients (73.3 vs. 73.7%; p = 0.871). Within the OOA patients, having an exclusion (not including FAST negative) was associated with higher proportion of patients arriving within 4 h from onset (no excl: 73.0 vs. excl: 83.3%; p = 0.016). Out of the 217 OOA breaches with onset-to-arrival, 82 (37.8%) were strokes arriving within 4 h.



DISCUSSION

This is a large study describing stroke mimic rates in the prehospital setting within a centralized service, detailing differences in rates according to locality to the HASU and is the first study which reports pathway breaches. As well as supporting findings in the literature, e.g., the prehospital blood pressure being higher in the stroke population (17), our results contribute novel understanding around baseline variables and pathway adherence, not previously investigated.

Overall, we have shown several differences between the stroke, TIA, and mimic populations. The mimics consisted equally of neurological and non-neurological pathologies and tended to be younger with a higher proportion of females. A higher proportion of stroke patients had a cardiovascular medical history (excluding stroke/TIA) and mimics patients were more likely to have a history of mimics (e.g., epilepsy, migraine, alcohol misuse). From the first set of clinical observations, the blood glucose and blood pressure were higher in the stroke patients. Finally, seizure activity appeared to be the most breached exclusion which was significantly higher in the mimic patients.

While we cannot interpret causal relationships, we can speculate that the higher proportion of patients with a previous history of a TIA or stroke in the mimic population could be indicative of the decision-making. It could influence the initial decision to call emergency services in the community and the decisions made by prehospital clinicians; it is well known that patients who have already experienced a stroke or TIA have a higher risk of a recurrent stroke (18), hence may motivate the decision to direct the patient to the HASU.

Although pathways are modified to improve efficiency and safety, breaches occur. In some cases, these turn out to be stroke chameleons. It is useful to understand what elements of the pathway are breached when arriving at both HASUs and District Stroke Centers, and how many of these are strokes. However, since practice across ambulance services is heterogeneous, new practices are not well disseminated and paramedics feel they can benefit from both more training and feedback on prehospital stroke care (19).

The proportions of patients with pathway breaches were similar for strokes and mimics, reflective of their intended purpose of ensuring prompt arrival at the nearest ED to treat unstable patients, rather than to aid diagnosis. The lower rates in the OOA patients indicate that the exclusion criteria are usually followed, reducing the number of OOA patients arriving at the HASU with an exclusion. However, identification of our cohort at the HASU means we are unable to measure how often a prehospital clinician is applying the pathway exclusions and choosing to not put the patient on the stroke pathway because of this.

Breaches may occur because it is considered that a rare presentation of stroke is more likely than a common presentation of a rarer condition (1). Ambulance clinicians do not routinely receive feedback unless there is investigation into a serious clinical issue or complaint. However, the perception of risk within a risk averse ambulance service/organization has been reported to influence prehospital decision making toward “erring on the side of caution” (20). This could be inferred from the larger proportion of mimics presented to the stroke pathway when they are local since they would have been directed to Salford Royal Foundation Trust regardless. However, the breach rates for seizures were approximately equal across the local and OOA populations. This could be due to one of the following: (1) seizures tend to be directed to the head injury unit and the only specialist unit in GM is at Salford Royal Foundation Trust; (2) the seizures resolve on the way to the hospital; (3) ambulance clinicians act “risk averse” when faced with seizures and think the best place is Salford Royal Foundation Trust.

The large proportion of FAST negative strokes and TIAs observed in the local population is a concern for UK ambulance services. The difference in the rates between OOA and local patients could suggest that there are a number of FAST negative strokes and TIAs which will be transported to their local hospital rather than the HASU. Although the mortality within the local FAST negative patients appears low (Supplementary Table S2), we could expect worse outcomes for patients whose local hospital is not a HASU. Notably, however, 6.3% of the OOA strokes were correctly diverted to the HASU, with the prehospital clinician overruling the FAST result as being a pathway exclusion. This should be commended and the crews' decisions around these FAST negative presentations should be investigated to consider how the pathway could be adapted. It could also inform additional training for paramedics, which they would welcome (19).

It could be argued that the local population with a final diagnosis of stroke/TIA acts as a control group for the breach criteria in stroke/TIA patients. Doing so suggests that there are a number of FAST negative strokes/TIAs that were not diverted to the HASU, indicating that using FAST alone may be too restrictive as a stroke recognition tool. This adds to the evidence that FAST leads to too many false negatives (21, 22) and causes the patient to be directed to the wrong point of care. On the other hand, rates were comparable across the exclusion criteria suggesting that the ambulance clinicians are often able to correctly divert strokes with exclusions. However, without knowledge of the OOA patients that weren't diverted, we cannot make any concrete conclusions.

The percentage of strokes was much lower in Salford Royal Hospital than previously reported in centralized services (6, 23). Further, the rates of mimics were often considerably higher, for example, epilepsy was found to be the primary diagnoses for 32.6% of the mimic population, which is over ten times larger than reported in McClelland et al. (6). This could in part be due to the different approaches in verifying the final diagnoses, however, it remains a clear difference between the groups and an indication that there needs to be a thorough evaluation of UK services.

Discriminating well between strokes and mimics is particularly important in centralized stroke services. Our results demonstrate that there is a missed opportunity to utilize the routinely collected data to evaluate pathways and potentially improve stroke recognition at no additional burden.



LIMITATIONS

This was a retrospectively collected cohort and we decided to exclude patients that had no positive indication of stroke (“yes” box not ticked for “FAST+” nor “Suspected stroke”) from the “suspected stroke” population. However, this may have excluded some patients that were brought to Salford Royal Hospital on the stroke pathway, with a primary impression of stroke. In addition, to fully understand adherence to the prehospital stroke pathway, it is necessary to have the data for patients that were first considered a possible stroke at point of triage during the 999 call and then ruled out from using the pathway. This “negative” population is not possible to obtain retrospectively since this level of detail is not routinely recorded.

The data are taken from a single site and consequently may not be fully generalizable to the stroke population, particularly where there is not a centralized stroke service and/or differences to the ambulance pathway. Further, recording in the prehospital setting is not always consistent between scenarios. In some cases, the data may be recorded on scene and other occasions, it may be on the way to the hospital. It may be that a patient presented with symptoms on scene, but these resolve on the way to the hospital in which case the reporting may or may not reflect this. Further, the data was primarily recorded to inform the patient's care. Consequently, fields which have been evaluated for this study may not have been considered relevant by the prehospital clinician or recording may not have been prioritized.

Finally, stroke pathways can differ across centers which can influence the categorization of final diagnosis. For example, although subarachnoid hemorrhage is considered a subtype of stroke, it is managed via an entirely different pathway, led by the Neurosurgical Department within Salford Royal. Consequently, for the purposes of reviewing our stroke pathway, we have considered subarachnoid hemorrhage separately.
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n=2213 n =492 n=1511 n=4216

Past medical history 1,682; n=389; n=1,135 n =3,206;
Missing: 531 (24%) Missing: 103 (20.9%) Missing: 376 (24.9%) Missing: 1,010 (24%)
Atrial fibrillation 190 (11.3%) 37 (9.5%) 87 (7.7%) 314 (9.8%) 0.006
Ischemic heart disease 323 (19.2%) 70 (18.0%) 157 (13.8%) 550 (17.2%) 0.001
Hypertension 781 (44.1%) 144 (37.0%) 344 (30.3%) 1,229 (38.3%) <0.001
Diabetes 379 (22.5%) 99 (25.4%) 248 (21.9%) 726 (22.6%) 0338
Epilepsy 46 (2.7%) 12 (3.1%) 114 (10.0%) 172 (5.4%) <0.001
TIA or stroke 732 (43.5%) 206 (53.0%) 564 (49.7%) 1502 (46.8%) <0.001
Migraine 21(1.2%) 8(2.1%) 63 (5.6%) 92 (2.9%) <0.001
Dementia 218 (13.0%) 47 (12.4%) 154 (18.6%) 419 (13.1%) 0.741
Mental health 123 (7.3%) 25 (6.4%) 128 (11.3%) 276 (8.6%) <0.001
Substance misuse 110.7%) <5 (<1.3%) 8(0.7%) <24 (<0.8%) 0922
Alcohol misuse 25 (1.5%) 5(1.3%) 36 (3.2%) 66 (2.1%) 0.004
Symptoms n=2121; n=472 n=1454 n=4,047;
Missing: 92 (4.2%) Missing: 20 (4.0%) Missing: 57 (3.8%) Missing: 169 (4.0%)
Seizure 26 (1.2%) <5 (<1.1%) 99 (6.8%) <130 (<3.3%) <0.001
Unilateral leg weakness 1,046 (49.3%) 140 (29.7%) 489 (33.6%) 1,675 (41.4%) <0.001
Reduced mobility 543 (25.6%) 82 (17.4%) 295 (20.3%) 920 (22.7%) <0.001
Unsteadiness 301 (14.2%) 53 (11.2%) 156 (10.7%) 510 (12.6%) 0.006
Visual disturbance/changes 143 (6.7%) 55 (11.7%) 135 (9.3%) 333 (8.2%) <0.001
Gaze deviation 97 (4.6%) 5(1.1%) 31(2.1%) 133 (3.3%) <0.001
Vomiting 172(8.1%) 19 (4.0%) 144 (9.9%) 335 (8.3%) <0.001
Difficulty swallowing 57 (2.7%) 8(1.7%) 39(2.7%) 104 (2.6%) 0.442
Dizzy 198 (9.1%) 54 (11.4%) 147 (10.1%) 3949.7%) 0.250
Leaning to one side 206 (9.7%) 33(7.0%) 164 (11.3%) 403 (10.0%) 0,022
Fal 486 (22.9%) 44 9.3%) 228 (15.7%) 758 (18.7%) <0.001
Headache 418 (19.7%) 123 (26.1%) 438 (30.1%) 979 (24.2%) <0.001
Loss of consciousness. 96 (4.5%) 9(1.9%) 151 (10.4%) 256 (6.3%) <0.001
Generalized weakness 34(1.6%) 12 (25%) 61 (4.2%) 107 (2.6%) <0.001
Memory loss. 46 (2.2%) 15 (3.2%) 22 (1.5%) 83(2.1%) 0.073
Behavioral changes 80(3.8%) 20 (4.2%) 89 (6.1%) 189 (4.7%) 0,004
Confusion 350 (16.5%) 98 (10.7%) 288 (19.8%) 731 (18.1%) 0,025
Loss or change in sensation 312 (14.7%) 99 (21.0%) 285 (19.6%) 696 (17.2%) <0.001
First Observations Value % Value % Value % Value %
Missing Missing Missing Missing
Blood glucose (mmoll) 7.8 (2.9) 65 73(25) 55 7528 66 7.728) 6.4 <0.001
Systolic blood pressure 156.9 54 156.1 57 148.0 63 1535 57 <0.001
(32.3) (31.8) (30.0) (617
Diastolic blood 85.7 (18.4) 7.2 855 (18.4) 5.1 83.0(17.9) 59 84.7(18.4) 65 <0.001
pressure
Temperature (°C) 36.5(0.6) 60 365 (0.5) 4 36.7(0.8) 54 36.6(0.7) 56 <0.001
Gese” 4(4-4) 18 4(4-4) 12 4(4-4) 08 4(4-4) 1.4 <0.001
acsv’ 5(4-5) 1.9 5(5-5) 12 5(4-5) 09 5(4-5) 15 <0.001
Gosm’ 6(6-6) 1.7 6(6-6) 12 6(6-6) 09 6(6-6) 14 <0.001
Total GCS” 15 (14-15) 2.0 15 (15-15) 12 15 (14-15) 14 15 (14-15) 16 <0.001
Heart rate 83.0(19.7) 66 81.4(17.6) 49 84.8(19.5) 6.1 83.4(19.4) 62 0.001
Respiratory rate 17.9(4.3) 3.4 17.4 (3.4) 26 181 (4.3) 42 17.9(4.2) 36 0.007
Loct 1(1-1) 25 1(-1) 16 1(1-1) 23 1(1-1) 23 <0.001
Pain’ 0(0-0) 218 0(0-0) 16.1 0(0-1) 219 0(0-0) 212 <0.001
SPOR air 96.3(3.6) 43 96.8 (2.4) 33 96.3(3.4) 49 96.3(3.4) 44 0.007
SPO2 oxygen 93.6(15.0) 95.1 97.3(1.9) 9.7 91.0(225) 932 927 (18.4) 9.6 0356
Pupil equal 1,917 70 453 55 1,333 69 3,708 68 0.001
(93.2%) (97.4%) (©4.7%) (94.2%)

Cap Refil 46 (2.29%) 45 5(2.2%) 33 40 (1.19%) 49 91 (2.3%) 45 0.082

The group with the largest proportion or measure s indicated in bold when the groups were found to be statistically significantly different.

First observations were presented as the mean (standard deviation) or count (%) unless indicated by ' symbol,indicating the median (lower quartile - upper quartie) is presented. GCS,
Glasgow coma scale; LOC: loss of consciousness on scale 1 = Alert, 2 = Voice, 3 = Pain, 4 = Unresponsive; Pain: pain on scale 0~10. SPO? i saturation of peripheral oxygen on
air: SPO2 oxygen: saturation of peripheral oxygen after administration of oxygen.
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OOA Suspected Strokes
Stroke/TIA  Mimics Total
(1=2031) (1=1,072) (1=3103)
09% 1.0% 1.0%
Missing:20  Missing:19  Missing:48
09% 08% 08%
Missing:44  Missing31  Missing:75
1.0% 1.1% 1.1%
Missing:28 ~ Missing:19  Missing:47
1.1% 6.6% 3.0%
Missing:84 ~ Missing:34  Missing: 118
0.4% 05% 0.4%
Missingi54  Missing:27  Missing:81
0.4% 0.4% 0.4%
Missingi54  Missing27  Missing:81
06% 08% 0.7%
Missing:22 ~ Missing:4  Missing:26
05% 1.0% 06%
Missing:100 ~ Missing:52 ~ Missing:152
62% 11.5% 7.5%
Missing:262 ~ Missing:134  Missing:396
6.3% 6.6% 6.4%
Missing63 ~ Missing:39  Missing: 102
2.0% 25% 22%
Missingi63 ~ Missing:39  Missing: 102
13.0% 20.4% 15.5%
Missing:272  Missing:156  Missing:428
85% 16.3% 11.2%
Missing:284 ~ Missing:160  Missing:444

Local Suspected Strokes

Stroke/TIA
(n=643)

1.9%
Missing:12
0.8%
Missing:29
1.1%
Missing:14
1.0%
Missing:25
1.1%
Missing:18
<08%
Missing:18
0.9%
Missing:6
<08%
Missing:25
7.9%
Missing:86
19.7%
Missing:28
41%
Missing:28
29.2%
Missing:85
12.5%

Missing: 101

Mimics
(n = 426)

2.4%
Missing:13
<10%
Missing:20
1.2%
Missing:6
6.7%
Missing:22
<10%
Missing:17
<10%
Missing:17
2.4%
Missing:5
<1.0%
Missing:22
12.7%
Missing:67
19.5%
Missing:21
7.2%
Missing:21
34.7%
Missing:69
22.5%

Missing:75

Total
(n=1,069)

2.1%
Missing:25
08%
Missing:49
1.4%
Missing:20
32%
Missing:47
1.0%
Missing:35
0.7%
Missing:35
1.5%
Missing:11
06%
Missing:47
9.2%
Missing:153
19.6%
Missing:49
53%
Missing:49
31.4%
Missing:154
16.5%

Missing:176

All local strokes/TIAs (suspected of not)

Total
(n =886)

1.8%
Missing:19
09%
Missing:36
1.2%
Missing:22
1.4%
Missing:40
08%
Missing:31
06%
Missing:31
1.9%
Missing:12
06%
Missing:45
89%
Missing:132
28.9%
Missing:191
10.4%
Missing: 191
39.9%
Missing:229
21.4%

Missing:250
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Anxiety disorder
Meningoencephalitis/Mastoiditis
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Total

2213
a0
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80
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58
56
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18
17
17
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<15
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%

525
1.7
5.8
57
52
19
1.9
1.8
16
16
16
16
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13
13
1
06
0.4
0.4
04
<0.4
<0.4
358

Female

1,112
259
118
163
116

37
48
43
38
40
43
35
38
33
26
21
<15
<15
<15
<15
<15
<15
855

%

50.2
526
48.4
67.6
532
46.2
60.8
57.3
55.1
58.8
64.2
53.8
65.5
58.9
49.1
48.8

56.6

Age

735
709
68.7
46.5
759
56.1
734
722
67.5
66.5
774
75.2
488
758
69.1
72.1
55.1
64.8
735
578
57.4
57.2
65.5

(sD)

14.4
15.1
14.4
16.3
14.5
19.2
15.2
18.2
18.1
171
14.3
136
14.6
16.9
1.1
16.7
13
183
18.8
20.4
13.1
25.8
18.9

Percentages of females were not presented for diagnoses where suppression was required for their count value.
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