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Stretcher Angles: Impact on Vital Signs and Optic Nerve Sheath Diameter
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Objective: Post-stroke hypoperfusion of brain tissue often results from increased intracranial pressure, compromising cerebral blood flow. This study
investigated the relationships between the stretcher angles, the optic nerve sheath diameter (ONSD), and vital signs of stroke patients brought to the
emergency department by emergency medical services (EMS).

Materials and Methods: This was a prospective, cross-sectional, single-center study. The study included individuals over 18 years of age with a stroke
according to the Cincinnati Stroke Scale. Patient age, sex, time to hospital arrival with an EMS, the ONSD, vital signs, clinical findings, the stretcher
angle, and Glasgow Coma Scale (GCS) scores were recorded. Stretcher angles were adjusted into one of four different group.

Results: The study included 82 patients, and the average age was 74 years. The mean systolic blood pressure was 16335 mmHg, the mean diastolic
blood pressure was 91+17 mmHg, the mean right ONSD was 0.36+0.07 cm, and the mean left ONSD was 0.3720.07 cm. The mean GCS of the patients
was 13. The GCS was lower in Group 1 than in Group 3 (p=0.002); the DBP was greater in Group 4 than in Group 3 (p=0.023); and the ONSD was more
significant in Group 4 than in Group 2 (p=0.007).

Conclusion: We recommend that EMS personnel carry stroke patients at 46-60° at a stretcher angle during transport. Prehospital EMS personnel must
pay more attention to the stretcher angle and be informed about it when transporting patients with suspected strokes.
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Introduction pressure (ICP). They have also investigated the underlying
mechanisms [2-6]. Changes in ICP are among the markers

According to the World Health Organization, “15 million people affecting the prognosis of stroke patients [3,4].

in the world suffer from stroke every year. Of these, 5 million
die and 5 million are permanently disabled, placing a burden
on families and society” [1]. Ischemic stroke accounts for 80%
of strokes and usually occurs due to factors such as large vessel
disease, small vessel disease, or cardioembolism [1].

The sonographic measurement of the optic nerve sheath
diameter (ONSD) is a simple, noninvasive tool with
reasonable diagnostic accuracy for estimating the ICP [7].
Compared with traditional neuroimaging methods such as
computed tomography and magnetic resonance imaging,
Studies have shown that neurological pathologies, such  ONSD measurements have the advantages of low cost, short
as traumatic brain injury, hydrocephalus, intracerebral investigation times, good reproducibility, and bedside usability
hemorrhage, and stroke, cause an increase in intracranial [7,8].
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Stabilization of vital signs is important in patients with
suspected stroke and is included in the guidelines [9].
Some studies examine the stabilization of vital signs before
hospitalization [10]. Blood pressure balance is multifactorial
[11]. The effect of the transportation position on the emergency
medical services (EMS) stretcher on vital signs is reversible and
needs to be investigated.

The time from symptom onset to hospital arrival is vital in
stroke patients. This period changes both patient prognosis
and treatment options [9]. Most of these patients apply to
prehospital emergency health services and are brought to
emergency departments (EDs) with EMS. No standard carrying
angle is specified when transporting these patients in the
prehospital period. Patients to the ED vary due to local factors,
and the EMS transports patients at nonstandard stretcher
angles.

In this study, we aimed to investigate the relationships among
the stretcher angle during transportation, vital signs, and the
ONSD of stroke patients brought to the ED by the EMS.

Materials and Methods

Study Design, Ethical Statements, and Population

This was a prospective, cross-sectional, single-center study.
Stroke patients who visited our ED between 15/01/2024 and
31/03/2024 were included in the study.

Ethics committee approval was received from Ankara Bilkent
City Hospital Clinical Research No. 2 Ethics Committee (decision
number: E2-23-5911, date: 21.12.2023). The researchers
complied with the Declaration of Helsinki. Informed consent
was obtained from the patient or their relatives.

The study was conducted at our ED, which has approximately
150 EMSs and 2,000 patient admissions daily. This third-level
hospital has all the technical equipment to perform surgical
and interventional procedures 24 hours a day, seven days a
week.

Patient Selection

EMS personnel checked the Cincinnati Pre-hospital Stroke Scale
(CPHSS) on the patients included in the study. According to this
scale, patients with suspected stroke and patients over 18 were
included in the study.

Protocols for transporting stroke patients are recommended
for EMS personnel. However, there are no definitive rules.
Patient transport varies according to the patient’s condition
and the personnel’s experience. There was no intervention in
the angle at which EMS personnel brought the patients.

EMS personnel were asked whether the patient’s stretcher
angle was changed during the transfer to the hospital. Patients

who were verbally confirmed not to have changed were
included in the study.

Patients with an intracranial mass, intracranial aneurysm, or
intracranial metastasis; diseases that may cause brain edema,
such as a postictal seizure, transient ischemic attack (TIA),
hydrocephalus, sarcoidosis, ventriculoperitoneal shunt, optic
neuritis, head trauma, or prosthetic eye; or diseases that may
affect the ONSD by creating increased ICP; and patients who
did not agree to participate in the study were excluded.

Sample Size Analysis

Sample size analysis was conducted using data from the study
by Maissan et al. [5] Considering a 0.2 mm difference in ONSD
between supine and angled positions, it was calculated that
at least 16 patients should be included in the group with 80%
power, and 5% type-1 error. Considering data loss, it was planned
to include 80 patients, with 16 patients in each angle Group.

Data Collection

The patient’s age, sex, time of onset of symptoms, time of
patient reaching the EMS phone call, time of reaching the
patient, time of reaching the patient to the hospital, time
taken by the patient to be brought to the hospital by the EMS,
right and left ONSD, vital signs, current clinical findings of the
CPHSS (e.g., facial asymmetry, unilateral weakness, and speech
impairment), stretcher angle, Glasgow Coma Scale (GCS) score,
diagnosis after imaging, and emergency department outcomes
were recorded in the study form.

Stretcher Angles of Patients

Stretcher angle group were made by considering the group in
the reference articles.

The patients were divided into four groups according to the
stretcher angles: Group 1, 0-30°; Group 2, 31-45°; Group 3, 46-
60°; and Group 4, 61-90°.

Optic Nerve Sheath Diameter Measurement of Patients and
Measurement Technique

Clinical evaluations, stretcher angles, and ONSD measurements
of the patients included in our study were performed by
a single physician with basic ultrasonography training
and experience without changing the stretcher angle. The
physician performing the measurement is not blinded to the
stretcher angle. The person measuring the stretcher angles
and performing the ultrasound is the same. Patient selection
is limited to those who applied when the physician worked.
Therefore, randomization was not performed.

The patients’ stretcher angles were measured with protractor-
exa mobile, an i0S digital angle measurement program on an
iPhone 14 Plus, and recorded on the patient follow-up form
(Figure 1).
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The ONSD was measured at least twice in both the transverse
and sagittal planes using the Butterfly IQ + Ultrasound System
(USB-C), a Guilford USA ultrasound device, at a point 0.30 cm
posterior to where the optic nerve enters the eyeball. A linear
probe was used. The patient’s position was not changed; they
were lying on the EMS stretcher with the eyelids closed. The
eyes were covered with a transparent material, and gel was
applied. The average of these measurements was calculated
and evaluated [12].

Outcome Measure

The primary outcome measure was the relationship between
the patient’s vital signs ONSD with the stretcher angle, while
the secondary outcome measure was the patient’s ED outcome.

Scoring System
Cincinnati Pre-hospital Stroke Scale

The CPHSS evaluates facial paralysis, asymmetric arm
weakness, and speech abnormalities in patients with potential
stroke. When applied to patients presenting to the ED, this
scale provides high sensitivity and specificity in detecting
stroke [13]. EMS personnel calculated the CPHSS before arrival
at the hospital and noted it on the patient’s follow-up form.

Statistical Analysis

Statistical analysis were performed with IBM SPSS Statistics for
Windows, Version 20.0 (Armonk, NY: IBM Corp). Distribution
analysis of continuous data was performed using the Shapiro—
Wilk test and the QQ plot with histogram graphics. One-Way
ANOVA was used for mean comparisons between more than
two Group for variables with a normal distribution, and the
Kruskal-Wallis test was used for distribution comparisons
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Figure 1. Measuring the angle of transportation of patients on the
emergency medical services stretcher
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between more than two Group for variables not normally
distributed. According to the distribution analysis, continuous
data are expressed as either the mean and standard deviation
or the median and interquartile range (25-75% quartiles).
Proportion comparisons of categorical data were made
using the Pearson chi-square test and data are expressed
as the number of samples and percentages, depending on
availability. Correlations between continuous numerical
variables that were not normally distributed were evaluated
with Spearman correlation analysis. The results of this analysis
were interpreted with the Rho coefficient. A p value <0.05 was
considered to indicate statistical significance.

Results

A total of 110 patients who met the CPHSS were included in
the study. Among these patients, 18 patients were excluded
from the study because they had TIA 2 patients had seizure-
Todd’s paralysis 2 patients were started on antihypertensives
3 patients had an intracranial mass 2 patients had aneurysms
and 1 patient could not measure ONSD after left eye prosthesis.
For these reasons, 82 patients were included in our study.

Patient Demographic and Clinical Characteristics

The average age of the patients included in the study was 74
years (range, 38-95 years). The average time from symptom
onset to hospital admission was 203+£204 minutes, and the
average time from symptom onset to hospital arrival was
40+16 minutes. The average GCS score of patients was 13.
Regarding vital signs, the mean SBP was 163+35 mmHg, the
DBP was 91+17 mmHg, the average pulse was 79 beats per
minute, the respiratory rate (RR) was 16+2/min., and the body
temperature was 36.7£0.3 °C. The patient’s blood sugar was
154+69 mg/dL. When the patients were evaluated on the
EMS stretcher, the average stretcher angle was 44+17°, the
average right ONSD was 0.360.07 cm, and the left ONSD was
0.37£0.07 cm (Table 1).

Among our patients, 42.7% (n=35) were male, and 57.3%
(n=47) were female. According to the CPHSS, the presenting
symptoms of the patients were facial paralysis in 73.2%
(n=60), upper extremity weakness in 82.9% (n=68), and speech
disturbance in 70.7% (n=58) (Table 2).

The distribution of patients according to angle groups was as
follows: Group 1 19.5% (n=16); Group 2 32.9% (n=27); Group 3
26.8% (n=22); and Group 4 20.7% (n=17) (Table 2).

Ischemic stroke was detected in 85.4% (n=70) of our patients,
and hemorrhagic stroke was detected in 14.6% (n=12) of
our patients. After admission to the ED, 73.2% (n=60) of the
patients were admitted to the intensive care unit (ICU), while
26.8% (n=22) were admitted to the inpatient service (Table 2).
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Table 1. The time from the onset of symptoms until the patients reach the hospital and the time they are transported in EMS, GCS,

vital signs, EMS stretcher angles, Right and left ONSD values

Mean * SD Median Min.-max. ?r?fgxaclc}gti(tiﬁgcrgean
Age, year 74£12 75 38-95 71-76
Time elapsed from symptom onset to hospital admission, minute | 203+204 124 45-931 159-248
Ambulance transport time, minute 40+16 38 16-92 37-44
GCS 1343 13 3-15 12-13
SBP, (mmHg) 167£35 165 92-238 160-175
DBP, (mmHg) 91£17 92 45-136 88-95
Pulse (beats/minute) 79420 76 41-142 74-83
RR (breath/minute) 1612 16 12-22 16-17
BT, (°C) 36.7£0.3 36.7 36.0-37.3 36.6-36.7
BS, (mg/dL) 154169 137 88-531 139-169
Stretcher angle, degree 44+17 44 0-90
Right ONSD, cm 0.36£0.07 0.36 0.19-0.53
Left ONSD, cm 0.37£0.07 0.36 0.18-0.58
GCS: Glasgow Coma Scale, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, RR: Respiratory rate, BT: Body temperature, BS: Blood sugar, Min.-max.: Minimum-
maximum, ONSD: Optic nerve sheath diameter, SD: Standard deviation, EMS: Emergency medical services

A significant difference was found between the GCS and

Table 2. Distribution table of patients’ gender, presenting .
stretcher angle Group, specifically between Group 1 and Group

symptoms, stretcher angle group, stroke type, and emergency

department outcome 3 (p=0.002). GCS was lower in Group 1 than in Group 3 (Table 4).
n, % A statistically significant difference was found between the
Gender Man 35,42.7 RR and stretcher Group, but no significant difference was
Woman 47,573 observed in specific subGroup analyses (p=0.037 may refer to
' Facial paralysis 60,73.2 general group comparison). When comparing DBP between
gs}ssgmg Upper extremity weakness 68, 82.9 the stretcher angle group, a statistically significant difference
Speech disorder 58, 70.7 was found between Group 3 and Group 4 (p=0.028). DBP was
Group 1 (0-30°) 16,19.5 higher in Group 4 than in Group 3. When comparing the right
Stretcher angle Group 2 (31-45°) 27,329 Zr}? left ONSDfWIththe stretcher angle groudp, a gimﬂcant
group Group 3 (46-609) 22,268 [ erencelvias ound between Grobulp 2,3, and 4 (rig FdONSD
Group 4 (61907 17,207 p=0.007, left ONSD p=0.043) (Table 4). ONSD was wider in
- Group 4 compared to Group 2 and 3.
c Ischemic stroke 70, 85.4

Stroke type Hemorrhagic stroke 12,14.6 Comparison of Stretcher Angle and Emergency Department

Emergency Inpatient service 22,26.8 Outcomes
gﬁ?gg;";e”t Intensive Gare unit 60,73.2 A statistically significant differen.ce was fo‘und Yvhen com‘paring
the stretcher angle Group with the inpatient service-ICU
Outcomes admission group. The rate of ICU admission was higher in

. . . . Group 1,2, and 4 (Table 3).
Comparison of the Stretcher Angle Group with the Vital Signs,

Glasgow Coma Scale, and Optic Nerve Sheath Diameter Correlation Analysis

No correlation was found between the Group in our study
on the relationship between stretcher angle Group, and
between vital signs and ONSD. A weak correlation was found
between stretcher angle and GCS (p=0.003; Rho=0.324). A
weak correlation was found between DBP and right and left
between the stretcher angle Group and the inpatient service-ICU ONSD (right ONSD p=0.13, Rho=0.274/left ONSD p=0.45,
admission Group (p=0.020) (Table 3). The rate of ICU admission  Rho=0.222). A high correlation was found between right ONSD
was greater in Group 1, 2, and 4 compared to Group 3. and left ONSD (p<0.001) (Rho=0.729) (Table 5).

Asignificant difference was found amongthe stroke type (ischemic
or hemorrhagic) Group and the stretcher angle Group (p<0.001)
(Table 3). Ischemic stroke was more frequently detected in
Group 2, 3, and 4. A statistically significant difference was found
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Table 3. This table shows the relationship between patients’ gender, emergency department admission symptoms, stroke type, and

emergency department outcome with stretcher angle group

Stretcher angle group
Group 1 Group 2 Group 3 Group 4
n, % n, % n, % n, % P
Man 6,37.5 13,48.1 8, 36.4 8,47.1
Gender 0.802
Woman 10, 62.5 14, 51.9 14, 63.6 9,529
Facial paralysis 13,813 15, 55.6 19, 86.4 13,76.5 0.077*
Emergency department 'y oo remity weakness | 16, 100.0 23,852 17,77.3 12,70.6 0.126*
presenting symptom
Speech disorder 8, 50.0 23,85.2 14, 63.6 13,76.5 0.077*
Ischemic 8, 50.0 26,96.3 21,95.5 15, 88.2
Stroke type - <0.001*
Hemorrhagic 8, 50.0 1,3.7 1,4.5 2,11.8
o Inpatient service 0,0.0 7,259 10, 45.5 5,29.4
Hospitalization - - 0.020*
Intensive care unit 16, 100.0 20,741 12,54.5 12,70.6

Pearson chi-square test.

*Expected values in cells are insufficient; analysis is not reliable

Table 4. Comparison of vital signs, EMS duration, ONSD, age, GCS with Stretcher angle group of patients

Stretcher Angle

Group 1 Group 2 Group 3 Group 4 p

Med 25-75% Med 25-75% Med 25-75% Med 25-75%
Age,year 74 65-85 76 68-82 75 66-83 73 67-87 0.887*
TSHA 159 78-358 130 77-275 17 75-215 114 74-162 0.0607*%*
ATT 40 30-47 43 31-53 34 26-41 38 32-42 0.112%*
GCS 11 8-14 13 11-15 15 14-15 13 12-15 0.002**
SBP, mmHg 159 132-189 161 132-193 165 144-180 188 149-193 0.389*
DBP, mmHg 88 76-108 90 80-100 82 76-96 98 93-110 0.028*
Pulse, beath/minute 82 75-96 74 63-85 73 64-88 80 65-97 0.264**
RR/minute 17 16-18 16 16-17 15 14-16 16 15-18 0.037**
BT, °C 36.7 36.5-36.8 36.7 36.3-36.9 36.7 36.3-36.9 36.7 36.4-36.9 0.939%*
Blood Sugar 154 137-184 130 104-176 142 113-162 119 110-153 0.374%*
Right ONSD 0.39 0.33-0.42 0.33 0.27-0.37 0.35 0.33-0.39 0.41 0.37-0.44 0.007**
Left ONSD 0.39 0.32-0.42 0.33 0.30-0.38 0.35 0.33-0.41 0.043*%*

due to the differences between Group 2, 3, and 4.

*0One-Way ANOVA, **Kruskall-Wallis test. The difference in the DKB parameter is due to the difference between Group 3 and 4. The difference in the GCS parameter is due to
the difference between Group 1 and 3. No difference was found in the sub Group analysis for the SS parameter. The differences in both right and left ONSD parameters are

TSHA: Time elapsed from symptom onset to hospital admission, ATT: Ambulance transport time, GCS: Glasgow Coma Scale, SBP: Systolic blood pressure, DBP: Diastolic blood
pressure, RR: Respiratory rate, BT: Body temperature, ONSD: Optic nerve sheath diameter, Med: Median

Discussion

This study investigated the effects of prehospital stretcher
angle on vital signs and ONSD in patients with suspected
stroke, a subject that remains underrepresented in the current
literature. A total of 82 patients were included. The mean time
from symptom onset to hospital arrival was 203 minutes, with
an average EMS transport duration of 40 minutes. The average
initial GCS score was 13, SBP was 167 mmHg, and DBP was
91 mmHg. A statistically significant relationship was observed
between stretcher angle and several clinical parameters. ICU
admission rates were higher in Group 1, 2, and 4 compared
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to Group 3. Notably, GCS was significantly lower in Group 1
than in Group 3, suggesting that flatter transport positions
may be associated with reduced consciousness. Additionally,
DBP was significantly higher in Group 4 than in Group 3, and
ONSD was significantly larger in Group 4 compared to Group
2. Although the correlations between stretcher angle and GCS
(Rho=0.324) and DBP and ONSD (Rho<0.30) were statistically
significant, they were weak, implying limited clinical
relevance. However, the strong correlation between right and
left ONSD (Rho=0.729) supports the internal consistency of
ultrasonographic measurements.
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Table 5. Vital signs, stretcher angle, and ONSD correlation table

Respiratory Stretcher Right Left
GCS SBP DBP Pulse Rate Fever angle ONSD ONSD
" Rho -0.0293** | 0.066 -0.144 0.027 0.025 -0.002 -0.095 -0.145 -0.119
€
: p 0.007 0.559 0.197 0.807 0.824 0.982 0.397 0.193 0.289
&cs Rho 0.003 -0.074 -0.158 -0.382%* -0.028 0.324%* -0.074 0.006
p 0.982 0.509 0.156 0.000 0.799 0.003 0.507 0.955
o Rho 0.700%* -0.104 0.039 -0.016 0.136 0.140 0.042
p 0.000 0.354 0.727 0.884 0.225 0.209 0.708
DBP Rho 0.014 0.130 0.112 0.163 0.274* 0.222*
p 0.904 0.245 0.317 0.142 0.013 0.045
pul Rho 0.025 0.120 -0.046 0.058 0.219*
uise
p 0.820 0.282 0.678 0.607 0.048
. Rho -0.040 -0.118 -0.124 -0.172
Respiratory rate
p 0.719 0.290 0.268 0.122
Rho 0.030 0.140 0.153
Fever
p 0.790 0.209 0.169
Rho 0.164 0.154
Stretcher angle
p 0.141 0.168
. Rho 0.729%*
Right ONSD
p 0.000
Spearman’s Rho, *Correlation is significant at the 0.05 level (2-tailed), **Correlation is significant at the 0.01 level (2-tailed).
GCM: Glascow Coma Scale, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, ONSD: Optic nerve sheath diameter

Our onset-to-hospital time was shorter than the 674 to 775
minutes reported by lkramuddin et al. [14], and Anees et
al. [15], likely due to our inclusion of only EMS-transported
patients. EMS transport durations in the literature range from
26.5 minutes [16] to 99 minutes [17]. A local report indicated
an EMS response time of 6 minutes and 12 seconds in 2019
[18). The 40-minute EMS time in our study may reflect urban
traffic, interfacility referrals, and local protocols prioritizing
transport to the nearest equipped hospital.

Blood pressure management playsa critical role in the prognosis
of stroke patients. Studies have linked elevated blood pressure
to increased mortality within 90 days post-stroke [19,20]. While
most Western guidelines emphasize SBP control, some Asian
studies have demonstrated associations with both SBP and
DBP [21]. In the study by Gregori-Pla et al. [22] head-of-bed
(HOB) elevations between -5° and 30° affected mean arterial
pressure in patients with carotid stenosis. Although we found
no significant correlation between SBP and stretcher angle,
DBP was significantly higher in group 4 compared to group 3.
These findings suggest that stretcher positioning may influence
diastolic pressure during prehospital care.

When the ONSD values were compared with the literature,
Patel et al. [23] reported mean values of 0.59 cm (right) and
0.60 cm (left) in stroke patients, and Geeraerts et al. [24] found
a mean of 0.59 cm in critically ill individuals with elevated ICP.
Seyedhosseini et al. [3] reported a mean ONSD of 3.89+0.59

mm, which aligns closely with our findings. Differences in
reported ONSD may stem from variations in patient age,
measurement timing, race, stroke subtype, and patient
positioning during ultrasonography.

73.2% of our patients were admitted to the ICU and 26.8% to
the neurology inpatient ward, which is consistent with previous
reports on stroke patient dispositions [25,26].

In their study on patients with traumatic brain injury and other
intracranial pathologies, Altun Ugras et al. [27] demonstrated
that changes in HOB angle significantly influenced ICP and
cerebral perfusion pressure, especially in patients with low
GCS scores. In another study, Momtaz et al. [28] observed
an inverse correlation between GCS and ONSD in confused
patients positioned supine. In contrast, we did not find a
significant relationship between GCS and ONSD. However, GCS
was significantly associated with stretcher angle, particularly
lower in the 0-30° Group compared to the 46-60° Group. As
EMS personnel did not receive positioning instructions, it is
unclear whether flatter positioning was selected due to altered
consciousness or if the positioning itself contributed to lower
GCS. This bidirectionality highlights the need for prospective,
randomized studies to clarify causal relationships.

Favilla et al. [29] examined the relationship between HOB
positioning and cerebral blood flow (CBF) in acute ischemic
stroke patients and found significant, individualized effects of
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positioning on CBF [30]. While our study did not involve serial
measurements of ONSD at different angles, our findings suggest
that stretcher positioning may influence ICP-related parameters
such as ONSD and GCS, warranting further investigation.

Taken together, our results indicate that stretcher angle may
have important prognosticimplicationsin acute stroke patients.
The significantly lower GCS scores and higher ICU admission
rates observed in patients transported at flatter angles (0-30°)
may reflect either more severe neurological compromise or
a potential physiological disadvantage associated with this
position. Although causality cannot be determined from this
observational study, it is possible that flatter positions may
impair cerebral venous drainage or contribute to elevated ICP,
thereby worsening clinical status. Conversely, the 46-60° Group
showed relatively better neurological scores and lower ICU
admission rates, suggesting that this angle range may provide
an optimal balance for cerebral perfusion during prehospital
transport. While higher ONSD values in more upright Group
(61-90°) might indicate either compensatory ICP responses or
selection bias toward more severe cases, previous research has
demonstrated that HOB elevation significantly influences CBF
and arterial pressure [22,30]. Therefore, stretcher positioning
during EMS care may not only reflect a patient’s clinical
severity but also play a role in modifying early outcomes.
Further prospective studies are needed to determine whether
standardized stretcher angles can contribute to improved
neurological prognosis and long-term recovery in stroke
patients.

Study Limitations

This study has several limitations that should be considered
when interpreting the results. It was conducted as a single-
center study, which may limit the generalizability of the findings.
Future multicenter studies with larger sample sizes are needed
to confirm our results and increase the strength of the evidence.

A single physician performed ONSD and HOB measurements.
Although this approach reduced interobserver variability, it
introduced potential operator bias. Furthermore, the physician
performing the ONSD measurements was not blinded to HOB,
which may have introduced measurement bias.

Patient inclusion was limited to the time periods when the
designated physician was on duty. As a result, random sampling
was not possible, which may have introduced selection bias
and influenced the distribution of patient characteristics.

We did not intervene in the HOB chosen by EMS personnel
during patient transport. The rationale behind the angle
choices was not systematically evaluated, and the possibility
that EMS personnel chose certain angles based on the clinical
status of the patients (e.g., lower GCS) cannot be excluded.
This makes it difficult to establish causality between HOB and
patient outcomes.
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Thisstudy included only stroke patients, and the results may not
apply to other conditions that may affect vital signs or ONSD.
Therefore, the findings should be interpreted in the context
of acute stroke management. HOB was recorded as a single
measurement upon arrival at the ED, and measurements were
not repeated at different angles. Assessing dynamic changes in
ONSD and vital signs in response to HOB adjustments would
provide more robust evidence of a causal relationship.

Despite these limitations, our study provides important
preliminary data suggesting that HOB during EMS transport
may affect neurologic and physiologic parameters in stroke
patients and warrants further investigation.

Conclusion

Rapid intervention can reduce stroke morbidity and mortality.
The prehospital period is one of the most critical intervention
periods. Our study revealed that the angles of the stretcher
while in EMS affect ICP, DBP, GCS, and ONSD in patients
brought to the ED. In line with this finding, we concluded that
the angle of the stretcher of 46° to 60° during the time spent
in both EMS and during hospital follow-up may have a positive
relationship with the patient’s ICP, DBP, GCS, and ONSD values.
We recommend that prehospital EMS personnel be informed
to provide more effective patient care.
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