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Comparison of Prehospital Assessment by
Paramedics and In-Hospital Assessment by
Physicians in Suspected Stroke Patients: Results
From 2 Prospective Cohort Studies

Luuk Dekker®, MD"; Jasper D. Daems‘2, MD*; Martijne H.C. Duvekot®, MD; T. Truc My Nguyen, MD, PhD;

Esmee Venema®®, MD, PhD; Adriaan C.G.M. van Es®, MD, PhD; Anouk D. Rozeman, MD, PhD; Walid Moudrous, MD;

Kirsten R1.S. Dorresteijn, MD; Jan-Hein J. Hensen, MD; Jan Bosch®, MSc; Erik W. van Zwet(, PhD; Els LLM. de Schryver®, MD, PhD;
Loet MH. Kloos®, MD; Karlijn F. de Laat, MD, PhD; Leo AM. Aerden®, MD, PhD; Ido R. van den Wijngaard®, MD, PhD;
Diederik W.J. Dippel®, MD, PhD; Henk Kerkhoff, MD, PhD; Marieke J.H. Wermer®®, MD, PhD; Bob Roozenbeek™, MD, PhDt ;
Nyika D. Kruyt®, MD, PhDt; on behalf of the LPSS and PRESTO Investigators$

BACKGROUND: It is unknown if ambulance paramedics adequately assess neurological deficits used for prehospital stroke
scales to detect anterior large-vessel occlusions. We aimed to compare prehospital assessment of these stroke-related
deficits by paramedics with in-hospital assessment by physicians.

METHODS: We used data from 2 prospective cohort studies: the LPSS (Leiden Prehospital Stroke Study) and PRESTO study
(Prehospital Triage of Patients With Suspected Stroke). In both studies, paramedics scored 9 neurological deficits in stroke
code patients in the field. Trained physicians scored the National Institutes of Health Stroke Scale (NIHSS) at hospital
presentation. Patients with transient ischemic attack were excluded because of the transient nature of symptoms. Spearman
rank correlation coefficient (r) was used to assess correlation between the total prehospital assessment score, defined as
the sum of all prehospital items, and the total NIHSS score. Correlation, sensitivity and specificity were calculated for each
prehospital item with the corresponding NIHSS item as reference.

RESULTS: We included 2850 stroke code patients. Of these, 1528 had ischemic stroke, 243 intracranial hemorrhage, and
1079 stroke mimics. Correlation between the total prehospital assessment score and NIHSS score was strong (r=0.70
[95% Cl, 0.68-0.72]). Concerning individual items, prehospital assessment of arm (r =0.68) and leg (r=0.64) motor function
correlated strongest with corresponding NIHSS items, and had highest sensitivity (arm 95%, leg 93%) and moderate
specificity (arm 719%, leg 70%). Neglect (r =0.31), abnormal speech (r=0.50), and gaze deviation (r=0.51) had weakest
correlations. Neglect and gaze deviation had lowest sensitivity (52% and 66%) but high specificity (84% and 89%), while
abnormal speech had high sensitivity (85%) but lowest specificity (65%).

CONCLUSIONS: The overall prehospital assessment of stroke code patients correlates strongly with in-hospital assessment.
Prehospital assessment of neglect, abnormal speech, and gaze deviation differed most from in-hospital assessment. Focused
training on these deficits may improve prehospital triage.

GRAPHIC ABSTRACT: A graphic abstract is available for this article.

Key Words: hemorrhagic stroke ® cerebrovascular disorders ® ischemic stroke ® paramedics ® thrombectomy ® transient ischemic attack ® triage
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Nonstandard Abbreviations and Acronyms

aLvo anterior large-vessel occlusion

LPSS Leiden Prehospital Stroke Study

NIHSS National Institutes of Health Stroke
Scale

PRESTO Prehospital Triage of Patients With

Suspected Stroke Study

emic stroke due to anterior circulation large vessel

occlusion (aLVO), the American Heart Association/
American Stroke Association stroke triage algorithm rec-
ommends the use of prehospital al\VO stroke scales to
help ambulance paramedics identify patients with alVO
for direct transportation to a thrombectomy-capable
stroke center.! However, sensitivity of these scales is rel-
atively low, ranging between 38% and 67%.%2 A possible
explanation for this is that neurological deficits are not
adequately recognized by ambulance paramedics in the
field. Ambulance paramedics only encounter stroke code
patients sporadically during their shifts and adequate
assessment of neurological deficits could require more
extensive training. Meanwhile, neurological deficits are
routinely assessed with the standardized National Insti-
tutes of Health Stroke Scale (NIHSS) by experienced
physicians upon arrival at the hospital.* Some studies
have compared the overall prehospital assessment of
alVO stroke scales by paramedics with assessment of
physicians, but focused on total scores of a single scale
and did not evaluate separate items.>® Only 4 small stud-
ies have evaluated to what extent examination of indi-
vidual neurological deficits by paramedics matches the
in-hospital assessment by physicians.®'? Furthermore,
only 2 of these studies included all stroke code patients,
including patients with a stroke mimic, and in only one
the paramedical assessment was performed on-site in
the prehospital setting.?'® Further knowledge of the level
of agreement could guide training programs for para-
medics and improve prehospital alLVO triage by focusing
training on the more challenging neurological deficits.
Therefore, we aimed to compare prehospital assessment
of stroke code patients by paramedics with in-hospital
assessment by physicians.

To prevent delays in treatment of patients with isch-

METHODS

Patients

We used data from stroke code patients included in the LPSS
(Leiden Prehospital Stroke Study) and the PRESTO study
(Prehospital Triage of Patients With Suspected Stroke)2® LPSS
and PRESTO were both prospective multiregional observa-
tional cohort studies that included stroke code patients from 4
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ambulance regions in the Netherlands. Together these regions
serve roughly 3.7 million inhabitants with 10 primary stroke cen-
ters and B thrombectomy-capable stroke centers, including 13
ambulance posts with 600 paramedics. Both studies included all
patients aged 218 years in whom an acute stroke code was acti-
vated by ambulance paramedics between July 2018 and October
2019. A stroke code was activated in case of a positive face-arm-
speech-time test (PRESTO) or other acute neurological deficits
at the insight of the individual paramedic (LPSS). The final diag-
nosis was made by local clinicians either at discharge (PRESTO)
or after 3 months (LPSS). In PRESTO, an imaging core labora-
tory committee re-assessed CT angiographies for presence of
alVO. The complete study designs, procedures, and results of
the PRESTO and LPSS studies can be found elsewhere.23'® For
this study, we excluded patients with a final diagnosis of tran-
sient ischemic attack since the transient nature of symptoms
would hamper a fair comparison. We used the STROBE guide-
lines (Strengthening the Reporting of Observational Studies in
Epidemiology) for reporting this observational study.'* In com-
pliance with Dutch law, patient data cannot be made available,
since participants were not informed during the opt-out proce-
dure about the public sharing of their individual participant data
in de-identified form. The syntax and output files of the statistical
analyses can be made available from the corresponding author
upon reasonable request. The LPSS and PRESTO were approved
by the relevant medical ethical review committees and the institu-
tional review boards of all participating centers. For both studies,
the need for informed consent was waived.?®

Prehospital and In-Hospital Assessment

Paramedics scored 9 to 11 neurological deficits from the NIHSS
on-site upon arrival at the patient and stored these in a web-
based application (Table S1). In PRESTO, the following 9 items
were assessed: answering questions, following commands,
abnormal speech, gaze deviation, facial palsy, arm motor func-
tion, leg motor function, grip strength, and agnosia (recognition
of own arm and impairment). In the LPSS, the same items were
assessed with the addition of sensory deficits and tactile extinc-
tion. Completing all items was required in PRESTO. In the LPSS,
paramedics could score the items abnormal speech, grip strength,
arm and leg motor function, and tactile extinction as untestable,
for example, if the patient had a decreased level of conscious-
ness or was fixed for transport. For this study, all untestable
items were scored as missing. In the Netherlands, ambulance
paramedics are registered nurses, who generally completed an
additional 2-year training in either intensive, cardiac, anesthetic
or emergency medical care, plus a 1-year training in ambulance
care. Before the initiation of each study, they received a brief
introductory session (30-45 minutes) focusing on the use of the
application and assessment of the clinical items required for the
studied prehospital aLVO scales. At the emergency department,
the NIHSS was assessed as part of routine work-up by a trained
neurologist, neurology resident, or emergency physician from
the stroke team. In case NIHSS items were not documented,
these were reconstructed using a standardized scoring chart
(PRESTO) or validated algorithm (LPSS) based on neurologi-
cal examination reports.” The time between ambulance arrival
at the patient location and hospital arrival (ambulance-arrival-to-
door time) was used to estimate the time-interval between the
prehospital and in-hospital assessment.

Stroke. 2023;54:2279-2285. DOI: 10.1161/STROKEAHA.123.042644
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Statistical Analysis

We analyzed the correlation between the total prehospi-
tal assessment score (range, 0—15) and the total in-hospital
NIHSS score (range, 0—-42) using Spearman rank correlation
coefficient (r)) and constructed 95% Cls using Fisher Z trans-
formation. The total prehospital assessment score was defined
as the summation of all scores of the 9 stroke items that were
assessed in both the LPSS and PRESTO. Patients with incom-
plete prehospital or NIHSS assessments were excluded from
this analysis. To evaluate possible differences in assessment
between diagnoses, this analysis was repeated after stratifying
by final diagnosis. Similarly, since spontaneous clinical improve-
ment or deterioration might occur especially in the first few
hours after onset, we also assessed Spearman correlation after
dividing the cohort in quartiles based upon the time between
onset and ambulance arrival.'®'® A Spearman coefficient of O
to 0.19 was regarded as very weak, 0.2 to 0.39 as weak, 0.40
to 0.59 as moderate, 0.6 to 0.79 as strong, and 0.8 to 1 as very
strong correlation.™

Second, to identify more challenging items, we calculated
the correlation, sensitivity and specificity of each prehospital
item compared with its corresponding in-hospital item from the
NIHSS. To calculate sensitivity and specificity, we dichotomized
all prehospital and in-hospital findings as either normal or
abnormal, using the in-hospital NIHSS as reference. We con-
structed 95% Cls for sensitivity and specificity using the nor-
mal approximation method based on estimated standard errors.
If LPSS and PRESTO used different scoring methods for the
same item, scores were combined and adjusted to match the
NIHSS (Table S1). For correlation, the combined score of LPSS
and PRESTO was compared with the NIHSS. Because prehos-
pital assessment of arm motor function did not include an iso-
lated drift without paresis in PRESTO, a drift on the LPSS and
NIHSS item arm motor function was scored as normal. Similarly,
since both PRESTO and LPSS did not score a drift without
paresis for leg motor function, a drift on this NIHSS item was
also scored as normal. The prehospital item abnormal speech
was compared with any symptoms on the language or dysar-
thria items on the NIHSS. Prehospital assessment of agno-
sia was compared with the NIHSS item neglect. In PRESTO,
agnosia was only scored in patients with left sided hemiparesis,
according to the Rapid Arterial Occlusion Evaluation scale.?®
Additionally, because tactile extinction was also assessed in the
LPSS and since the NIHSS item neglect encompasses more
modalities than only agnosia, we also compared neglect with
the combined prehospital assessment of agnosia and tactile
extinction in the LPSS cohort. Patients with missing prehospi-
tal or NIHSS assessments were excluded on a per item basis
for these comparisons. Lastly, grip strength was excluded from
the analysis of individual items, since there is no corresponding
item on the NIHSS.

Statistical analyses were performed using R (version 4.1.2)
and R Studio (version 2022.2.0.443).

RESULTS

Of the 3321 stroke code patients included in LPSS and
PRESTO, 470 patients with a transient ischemic attack
and 1 patient younger than 18 years were excluded (Fig-
ure). Of the remaining 2850 patients, 1528 (53.6%) had
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2007 stroke code patients 1314 stroke code patients
included in LPSS included in PRESTO

I |
l

3321 stroke code patients

Excluded:
— 1 patient < 18 years
470 patients with TIA

2850 patients analyzed

Figure. Flowchart of analyzed patients.

LPSS indicates Leiden Prehospital Stroke Study; PRESTO,
Prehospital Triage of Patients With Suspected Stroke Study; and TIA,
transient ischemic attack.

an ischemic stroke (295 with alVO), 243 (8.5%) had
an intracranial hemorrhage, and 1079 (37.9%) a stroke
mimic. Median age was 73 years and 49% were female
(Table 1). Median ambulance-arrival-to-door time was 29
minutes (interquartile range, 23-36 minutes). Median
total prehospital assessment score was 2, and in-hospi-
tal NIHSS score was 3. These were higher for patients
with al\VO ischemic stroke (median prehospital assess-
ment score: 8, NIHSS score: 12) and patients with an
intracranial hemorrhage (prehospital assessment score:
6, NIHSS score: 10; Table S2).

Spearman correlation coefficient between the total
prehospital assessment score and in-hospital NIHSS
score was strong (0.70 [95% Cl, 0.68-0.72]) (Table 2
and Figure S1). After stratification by final diagnosis, cor-
relation was moderate for patients with a stroke mimic
(065 [95% ClI, 0.49-0.59]), strong for patients with
non-alVO ischemic stroke (0.61 [95% CI, 0.56-0.64]),
stronger for alVO ischemic stroke (0.76 [95% ClI, 0.69-
0.81]), and very strong for intracranial hemorrhage (0.83
[95% ClI, 0.77-0.87]; Table 2). As can be seen in Table
S3, the correlation was highest in the first quartile, but
fluctuated throughout the entire onset-to-ambulance-
arrival time range.

Concerning comparison of the prehospital and in-
hospital items, Spearman coefficient was highest for arm
motor function (0.68 [95% Cl, 0.66-0.70]) and leg motor
function (0.64 [95% CI, 0.61-0.66]). In contrast, correla-
tion was poorest for neglect (0.31 [95% ClI, 0.27-0.35]),
followed by abnormal speech (0.50 [95% Cl, 0.47-0.53])
and gaze deviation (0.51 [95% CI, 0.48-0.54]; Table 3).
Sensitivity was highest for arm motor function (95%
[95% CI, 93-97]) and leg motor function (93% [95%
Cl, 91-96]), and lowest for neglect (562% [95% Cl, 45—
59]) and gaze deviation (66% [95% CI, 61-70]). While
specificity was highest for gaze deviation (89% [95% Cl,
88-90]), answering questions (87% [95% Cl, 85-88]),
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Table 1. Baseline Characteristics of Analyzed Patients
Characteristic n=2850
Age, median (IQR) 73 (61-82)

1401/2850 (49)
2208/2641 (84)

Female sex, n/N (%)

Premorbid mRS score 0-2, n/N (%)

History
Atrial fibrillation, n/N (%)

421/2829 (15)
1720/2835 (61)
1470/2828 (52)
579/2830 (21)
811/2832 (29)
316/2825 (11)
86/2841 (3)

%) 1002/2822 (36)
457/2809 (16)
1196/2850 (42)
1654/2850 (58)

Hypertension, n/N (%)

Hypercholesterolemia, n/N (%)

Diabetes, n/N (%)

Ischemic stroke or TIA, n/N (%)*

Myocardial infarction, n/N (%)

Intracranial hemorrhage, n/N (%)

Use of antiplatelet medication, n/N

(
)

Use of oral anticoagulation, n/N (%

Primarily presented at a PSC, n/N (%)

Primarily presented at a TSC, n/N (%)

Onset-to-ambulance-arrival time, min, median (IQR) 91 (30-277)
Ambulance-arrival-to-door time, min, median (IQR) 29 (23-36)
Total prehospital assessment score (range, 0-15), 2 (1-5)
median (IQR)

Total in-hospital NIHSS score (range, 0-42), median 3(1-7)

(IQR)

IQR indicates interquartile range; mRS, modified Rankin Scale; NIHSS,
National Institutes of Health Stroke Scale; PRESTO, Prehospital Triage of
Patients With Suspected Stroke; PSC, primary stroke center; TIA, transient isch-
emic attack; and TSC, thrombectomy-capable stroke center.

“In PRESTO only information on a history of ischemic stroke was collected.

and following commands (85% [95% Cl, 84-87]), and
lowest for abnormal speech (656% [95% Cl, 62-67]).
Furthermore, in patients with neglect on the NIHSS, the
prehospital assessment of neglect was frequently miss-
ing (72/269; 27%; Table S4). Also, the number of false-
positive patients (n=252) was higher than true-positive
patients (n=102), resulting in a very low positive predic-
tive value (102/354=29%) of neglect. A complete over-
view of prehospital and in-hospital observations per item
can be found in Table S4.

The additional analysis of the extended definition of
neglect (agnosia with the addition of tactile extinction)
in the LPSS cohort showed an increase in sensitivity of

Paramedic Stroke Assessment Compared With Physicians

neglect from 52% to 64%, with a specificity of 79% (95%
Cl, 77-82). However, due to the low prevalence of abnor-
mal findings (7%) and low number of complete cases
(89/168), the 95% Cl of sensitivity of the extended defi-
nition of neglect was wide (54—74%; Table 3 and Table
S4). Furthermore, 47% of patients with neglect on the
NIHSS had a missing or untestable prehospital assess-
ment of either agnosia or tactile extinction (79/168).

DISCUSSION

We found that the overall prehospital assessment of
stroke code patients by paramedics correlates strongly
with in-hospital examination by physicians, indicating
that paramedics adequately assess stroke-related neu-
rological deficits in the prehospital setting. Correlation
was strongest in patients with a final diagnosis of alVO
ischemic stroke or intracranial hemorrhage. Concern-
ing individual items, prehospital assessment of arm and
leg motor function correlated best with in-hospital find-
ings and had the highest sensitivity. In contrast, neglect,
abnormal speech, and gaze deviation had weakest corre-
lation. Neglect and gaze deviation had lowest sensitivity,
while abnormal speech had lowest specificity.

The most recent American Heart Association/Ameri-
can Stroke Association stroke triage algorithm for ambu-
lance paramedics recommends the use of a prehospital
alLVO stroke scale.! However, the quality of assessment
of individual stroke-related deficits by paramedics was
only studied in 4 small (n<190) studies and often in
cohorts including only patients with stroke rather than
unselected stroke code patients.®2 A few other stud-
ies evaluated prehospital assessment of complete alLVO
stroke scales by paramedics with assessment by phy-
sicians.®® One small study found very good agreement
in assessment of the Rapid Arterial Occlusion Evalua-
tion scale by ambulance paramedics on-site and stroke
neurologists using video telemedicine in 31 stroke code
patients® Three other studies found that paramedics
scored the Field Assessment Stroke Triage for Emer-
gency Destination and Los Angeles Motor Scale similarly
to emergency physicians and vascular neurologists.6™®
However, these studies had smaller sample sizes than

Table 2. Correlation Between the Total Prehospital Assessment Score (Range, 0-15) and In-Hospital NIHSS

Score (Range, 0-42), and Stratified by Final Diagnosis

Spearman r, Median total prehospital Median total
N* (95% CI) assessment score (IQR) in-hospital NIHSS score (IQR)
Total cohort 2058 0.70 (0.68-0.72) 2 (1-5) 3(1-7)
alVO ischemic stroke 211 0.76 (0.69-0.81) 8 (4-10) 12 (6-17)
Non-aLVO ischemic stroke 959 0.61 (0.56-0.64) 2 (1-5) 3 (2-5)
Intracranial hemorrhage 153 0.83 (0.77-0.87) 6 (3-10) 10 (4-18)
Stroke mimic 735 0.55 (0.49-0.59) 1(0-3) 1 (0-3)

alVO indicates anterior large vessel occlusion; IOR, interquartile range; and NIHSS, National Institutes of Health Stroke Scale.
“"Analyses were performed in patients of whom both complete prehospital assessment and in-hospital NIHSS scores were available.

2282  September 2023

Stroke. 2023;54:2279-2285. DOI: 10.1161/STROKEAHA.123.042644


https://www.ahajournals.org/doi/suppl/10.1161/STROKEAHA.123.042644
https://www.ahajournals.org/doi/suppl/10.1161/STROKEAHA.123.042644
https://www.ahajournals.org/doi/suppl/10.1161/STROKEAHA.123.042644
https://www.ahajournals.org/doi/suppl/10.1161/STROKEAHA.123.042644

€202 ‘6T Joqueides uo Aq Bio'sfeulno feye//:dny wouy papeojumoq

Dekker et al

Table 3. Comparison of Prehospital and In-Hospital
Assessments of Individual ltems

Spearman r* Sensitivity* | Specificity*
N (95% CI) (95% CI) (95% CI)

Questions 2735 | 0.61 (0.59-0.64) | 78 (75-81) | 87 (85-88)
Commands 2736 | 0.55 (0.52-0.57) | 74 (70-78) | 85 (84-87)
Abnormal 2729 | 0.50 (0.47-0.53) | 85 (83-87) | 65 (62-67)
speech
Gaze deviation 2713 | 0.51 (0.48-0.54) | 66 (61-70) | 89 (88-90)
Facial palsy 2759 | 0.58 (0.55-0.60) | 76 (73-79) | 79 (77-81)
Arm motor function | 2443 | 0.68 (0.66-0.70) | 95 (93-97) | 71 (69-73)
Leg motor function | 2225 | 0.64 (0.61-0.66) | 93 (91-96) | 70 (68-72)
Neglect 1725 | 0.31 (0.27-0.35) | 52 (45-59) | 84 (82-85)
(compared with
agnosia)t
Neglect (com- 1249 | 0.26 (0.21-0.31) | 64 (54-74) | 79 (77-82)

pared with agno-
sia and tactile
extinction)#

LPSS indicates Leiden Prehospital Stroke Study; NIHSS, National Institutes of
Health Stroke Scale; and PRESTO, Prehospital Triage of Patients With Suspected
Stroke.

*For correlation, the combined score of LPSS and PRESTO was compared
with the NIHSS. For sensitivity and specificity, items were dichotomized as either
normal or abnormal and the in-hospital NIHSS was used as reference. Values are
shown in percentages (%).

tIn PRESTO, agnosia was only scored in patients with left sided hemiparesis.

$0nly shown for the LPSS cohort, because tactile extinction was not examined
in PRESTO.

our study and did not investigate separate clinical items.
Additionally, the times between both assessments were
generally longer than in our study, and one study com-
pared Los Angeles Motor Scale assessment only in
selected patients with a final diagnosis of stroke.®
Stratified by final diagnosis, we found that overall
correlation was strongest for patients with an intracra-
nial hemorrhage or alVO ischemic stroke, who also had
highest NIHSS scores. This indicates that the prehos-
pital assessment by paramedics is especially adequate
in case of severe neurological deficits, which is often
the case in patients who require direct transportation to
a thrombectomy-capable stroke center. Correlation was
poorest in patients with a stroke mimic, possibly due to
more prevalent fluctuations of symptoms in certain mim-
ics, such as seizures or functional neurological disorders.
Our findings suggest that neglect is the most chal-
lenging item for paramedics to assess. In almost half of
patients in whom neglect was observed in the hospital,
this was missed at prehospital assessment. Further-
more, the positive predictive value of the prehospital
assessment of neglect was very low. These findings
are in line with a previous study in a small subgroup of
patients with suspected stroke, in which neglect had
the lowest interrater agreement between paramed-
ics and the hospital stroke team. Following neglect,
sensitivity was lowest for gaze deviation. Of note, these
are both cortical symptoms and sensitive for alVO
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ischemic stroke when assessed by an experienced neu-
rologist, further emphasizing the importance of correct
prehospital assessment of these symptoms for alVO
detection.?’ Our findings suggest that in a setting with
relatively well-trained paramedics the assessment of
neurological deficits can still be enhanced, which might
improve the value of the use of alVO scales in pre-
hospital stroke triage. Future research should address
this, ideally also taking into account efficacy of other
alVO triage modalities, such as mobile stroke units,
telemedicine, dry-electrode electroencephalography, or
transcranial doppler systems.?

Strengths of this study include the large sample size
of unselected stroke code patients from multiple ambu-
lance regions with several primary stroke centers and
thrombectomy-capable stroke centers. In addition, pre-
hospital assessments were performed by paramedics
in the field and implemented in regular workflow, repre-
senting the real-world setting, and making results well
generalizable for routine practice. Furthermore, due to
the prospective designs, the amount of missing data was
limited. This allowed for extensive evaluation of the sep-
arate clinical items, which enabled identification of the
items that are most challenging for paramedics.

Limitations of this study include that subtle motor
deficits could not be compared, since an arm and leg
drift was scored as normal. This may in part explain the
high sensitivity of motor function items, although corre-
lation was still strongest for these items. Furthermore,
we used the prehospital assessment of agnosia for com-
parison with neglect, while this does not encompass all
modalities of the NIHSS definition of neglect. However,
even in the additional analysis in the LPSS cohort with
the addition of tactile extinction to agnosia, the sensi-
tivity of neglect remained lowest. These results should
be interpretated with caution since a high proportion of
patients who had neglect on the NIHSS missed prehos-
pital assessment of agnosia and tactile extinction. This
again suggests that assessment of neglect is challeng-
ing, which is in line with previous literature.'® Possibly,
since completing all items was not required in the LPSS,
paramedics could have refrained from documenting
prehospital assessment in certain cases, for example, if
patients could not be instructed because of a decreased
consciousness or if patients were fixed for transport. We
cannot exclude that this may have influenced the esti-
mations of correlation, sensitivity, and specificity. Fur-
thermore, symptoms might have altered between the
assessments due to spontaneous improvement or wors-
ening, which may explain some of the disparities.’®"'®
However, we found no clear or clinically relevant trend
in correlation after stratification for onset-to-ambulance-
arrival time, the time interval between both assessments
was relatively short (median 29 minutes), and patients
with a final diagnosis of transient ischemic attack were
excluded. We, therefore, expect this effect to be limited.
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Also, even despite this possible disturbance, the overall
correlation between both assessments was still strong.
Furthermore, we would expect that a possible difference
over time would apply to all prehospital items equally and
therefore, not explain differences between the individual
items. Lastly, in the Netherlands, ambulance paramed-
ics are well-trained registered nurses who received
additional education in ambulance care. This may have
improved their neurological examination and prehospital
stroke assessment may be more challenging in regions
where paramedics are less-extensively trained.

CONCLUSIONS

The overall prehospital assessment of stroke code
patients by paramedics correlates strongly with in-hos-
pital assessment by physicians, indicating that paramed-
ics can adequately assess stroke-related neurological
deficits in a prehospital setting. Prehospital assessment
of neglect, abnormal speech, and gaze deviation differed
most from in-hospital assessment. Focused training on
these 3 items may help to improve prehospital stroke
triage.
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