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Abstract

Background and Purpose—Emergency medical services (EMS) stroke recognition facilitates 

rapid care, however prehospital stroke screening tools rely on signs that are often absent in 

posterior circulation strokes. We hypothesized that addition of the finger-to-nose (FTN) test to the 

Cincinnati Prehospital Stroke Scale would improve EMS posterior stroke recognition.

Methods—In this controlled before-and-after study of consecutive EMS-transported posterior 

ischemic strokes, paramedics in a single EMS agency received in-person training in the use of the 

FTN test. Paramedics at two other local EMS agencies served as controls. We compared the 

change in posterior stroke recognition, door-to-CT (DTCT) times, and alteplase delivery between 

the FTN (intervention) and control agencies.

Results—Over 21 months, 51 posterior circulation strokes were transported by the FTN agency, 

and 88 in the control agencies. Following training, posterior stroke recognition improved from 

46% to 74% (p=0.039) in the FTN agency, whereas there was no change in the control agencies 

(32% before versus 39% after, p=0.467). Mean DTCT time in the FTN agency also improved 

following training (62 to 41 minutes, p=0.037), but not in the control agencies (58 to 61 minutes, 

p=0.771). There was no difference in alteplase delivery.

Conclusion—Paramedics trained in the FTN test were more likely to identify posterior stroke. If 

future studies confirm these findings, such training may expedite the care of posterior stroke 

patients transported by EMS.
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Introduction

The efficacy of acute ischemic stroke treatment is time-dependent,1 requiring coordinated, 

efficient systems of care to ensure rapid evaluation of stroke patients. Patients with ischemic 

stroke in the posterior circulation are less likely to exhibit unilateral weakness and more 

likely to present with nonspecific symptoms such as dizziness, altered mental status, and 

imbalance than anterior strokes.2 As a result, these patients are at higher risk of ED 

misdiagnosis3, 4 and delays in treatment.5, 6

Emergency medical services (EMS) transported stroke patients receive faster emergency 

department (ED) evaluations and treatment,7 benefits closely tied to EMS stroke recognition 

and hospital prenotification.8–10 Difficulties with posterior stroke recognition are 

exacerbated in the prehospital setting because prehospital stroke screening tools such as the 

Cincinnati Prehospital Stroke Scale (CPSS)11 rely on unilateral motor deficits, which 

preferentially identify anterior strokes.2, 5 We previously noted that 30% of EMS 

unrecognized stroke patients exhibited limb ataxia in the ED.9 Based on this, we 

hypothesized that training paramedics to assess for upper limb ataxia using the finger-to-

nose (FTN) examination12 would enhance prehospital posterior stroke recognition.

Methods

The data supporting the study findings are available from the corresponding author.

Design

This pilot study was embedded within a larger quality improvement project wherein all 

paramedics in a single county received stroke training followed by performance feedback.13 

In addition to the standard training, paramedics within the largest agency received training in 

the FTN test with a prespecified plan to examine posterior stroke recognition in this agency 

using a controlled before-and-after design.12 The study was approved with waiver of consent 

by the IRBs of Michigan State University and each participating hospital.

Patients

Cases with a hospital discharge diagnoses indicating a posterior circulation ischemic stroke 

were identified from a database of all EMS-transported stroke cases in the county.14 Patients 

with unspecified stroke location were excluded. Additionally, we restricted analysis to 

patients transported within 12 months prior and up to 9 months following the intervention 

(excluding cases the one-month training period) because the FTN agency contributed 9 

months of post-training data (figure 1). Cases were considered EMS-recognized if the 

prehospital record indicated a primary or secondary impression of stroke or transient 

ischemic attack.
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FTN Training

All 146 paramedics in the FTN agency watched a video describing the performance and 

interpretation of the FTN test. Paramedics were instructed to perform the FTN test for 

patients with neurological symptoms (weakness, dizziness, vision changes, altered mental 

status, or focal neurological symptoms) and an otherwise negative CPSS. Paramedics were 

required to demonstrate competency in the FTN test by performing it in-person for an EMS 

educator.

Statistical analysis

Descriptive statistics were used to characterize the study population. Chi-square tests for 

trend were used to assess quarterly recognition rates during the pre-intervention period. We 

compared EMS posterior stroke recognition after training to the pre-training period in both 

the FTN and control agencies. Secondary outcomes included mean door-to-CT (DTCT) 

times and alteplase delivery. Comparisons were made using chi square tests, t-tests, and 

Kruskal-Wallis tests. We also performed a difference-in-differences (DID) regression 

analysis to estimate the change in recognition rates attributable to transport in the post-

intervention period by the intervention group.14

Results

Over 21 months, EMS transported 777 hospital-confirmed acute ischemic stroke patients; 

139 (18%) were posterior circulation strokes (Table 1). Pre-training posterior stroke 

recognition rates were non-significantly different between the FTN agency and control 

agencies (45.5% vs 32.0%, p=0.247) and there were no significant trends in quarterly 

posterior stroke recognition rates in either the control (p=0.454) or the FTN (p=0.334) 

agencies.

Following the intervention, posterior stroke recognition increased significantly from 45.8% 

to 74.1% in the FTN agency (p=0.039) but not the control agencies (32.0% to 39.5%, 

p=0.467, Figure). Prenotification rates and overcall rates among recognized strokes did not 

change (supplemental tables I and II). Average DTCT time decreased following the 

intervention in the FTN group (62 to 41 minutes, p=0.037, Table 2) but not among controls 

(58 to 61 minutes, p=0.771). There were no differences in alteplase delivery (Table 2).

DID analysis revealed a 21% absolute increase in EMS posterior stroke recognition 

attributable to the intervention (DID 20.8%, 95% CI −12.7% to 54.3%) but this difference 

was not statistically significant (p=0.223).

Discussion

Patients with posterior circulation ischemic stroke are at risk for misdiagnosis3, 4 and 

delayed treatment.5 Earlier recognition by EMS may expedite care, however prehospital 

stroke screening tools rely on signs more common among anterior strokes.2, 5 We present a 

pilot study suggesting that educating paramedics in the FTN examination may improve 

prehospital posterior stroke recognition.
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Prior to training, a minority of EMS-transported posterior circulation strokes were 

recognized (36%). Following FTN training, paramedics demonstrated a 28% increase in 

posterior stroke recognition, while those who received general stroke training improved only 

7%. Difference in differences analysis suggested about 21% absolute improvement in the 

FTN group following training, however the confidence interval around this estimate was 

very wide (−12% to 54%) due to the small sample size of this pilot study.

Corresponding to the increase in posterior stroke recognition rates in the FTN group, we 

observed a decrease in average DTCT time (−21 minutes, 95% CI −1 to −41 minutes). This 

finding supports a previously hypothesized link between EMS stroke recognition and faster 

DTCT times.8, 9 Despite gains in evaluation efficiency, patients transported by the FTN 

agency received alteplase less often. While it there is no logical reason for the training to 

reduce alteplase delivery, this finding highlights the fact that many posterior circulation 

strokes are not alteplase candidates.

This study has several limitations. First, the sample size in this pilot study was very small, 

thus we were unable to adjust for differences in stroke symptoms or severity, which might 

contribute to stroke recognition. Second, due to limitations in EMS documentation, we are 

unable to attribute stroke recognition to FTN test performance directly. Finally, this study 

was conducted in the context of a universal EMS stroke training program, which may have 

biased our findings toward the null.

Nevertheless, the dramatic improvement in posterior stroke recognition and concomitant 

reduction in mean DTCT times we observed following FTN training are promising findings. 

If confirmed by a larger study, this simple training could meaningfully enhance care for 

patients with posterior circulation ischemic stroke.
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Figure : 
EMS posterior stroke recognition by study group and period

Oostema et al. Page 6

Stroke. Author manuscript; available in PMC 2020 October 01.

H
ealth R

esearch A
lliance A

uthor M
anuscript

H
ealth R

esearch A
lliance A

uthor M
anuscript



H
ealth R

esearch A
lliance A

uthor M
anuscript

H
ealth R

esearch A
lliance A

uthor M
anuscript

Oostema et al. Page 7

Table 1:

Characteristics of 129 EMS Transported Posterior Ischemic Strokes

Control (N=88) FTN (N=51)

Before n=50 (%) After n=38 (%) p-value Before n=24 (%) After n=27 (%) p-value

Mean Age (SD) 74 (15) 71 (14) 0.337 75 (12) 72 (14) 0.481

Female 22 (44) 13 (34) 0.353 9 (38) 14 (52) 0.304

Non-White Race 11 (22) 3 (8) 0.200 4 (17) 7 (26) 0.415

Dispatched for Stroke 15 (30) 15 (40) 0.353 9 (38) 13 (48) 0.443

Vomiting 9 (18) 9 (24) 0.513 4 (17) 4 (15) 0.856

Headache 9 (18) 7 (18) 0.960 3 (13) 2 (7) 0.542

Dizziness 8 (16) 14 (37) 0.025 4 (17) 1 (4) 0.120

Ataxia 5 (10) 9 (24) 0.082 1 (4) 4 (15) 0.202

Gaze Preference 3 (6) 1 (3) 0.452 3 (13) 1 (4) 0.244

Vision Change 3 (6) 2 (5) 0.882 2 (8) 1 (4) 0.483

Median NIHSS (IQR) 7 (4–13) 3 (1–6) 0.003 6 (3–10) 6 (2–9) 0.574

EMS=Emergency medical services; FTN=finger-to-nose; IQR=Interquartile range; DTCT=Door-to-CT
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Table 2:

Secondary outcomes by study group and period.

Control (N=88) FTN (N=51)

Before (n=50) After (n=38) p-value Before (n=24) After (n=27) p-value

Mean DTCT Time (SD) 58 (46) 61 (47) 0.771 62 (43) 41 (22) 0.037*

Alteplase Delivery (%) 5 (10.0) 8 (21.5) 0.148 3 (12.5) 1 (3.7) 0.244
†

EMS=Emergency Medical Services; DTCT=Door-to-CT; SD=Standard deviation.

*
t-test

†
chi square test
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