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Background: The NEXUS-low-risk criteria (NEXUS) and Canadian C-spine rule (CSR) are clinical decision tools used for the 
prehospital spinal clearance in trauma patients, intending to prevent over- as well as under immobilization. Since 2014, a holistic 
telemedicine system is part of the emergency medical service (EMS) in Aachen (Germany). This study aims to examine whether the 
decisions to immobilize or not by EMS- and tele-EMS physicians are based on NEXUS and the CSR, as well as the guideline 
adherence concerning the choice of immobilization device.
Methods: A single-site retrospective chart review was undertaken. Inclusion criteria were EMS physician and tele-EMS physician 
protocols with traumatic diagnoses. Matched pairs were formed, using age, sex and working diagnoses as matching criteria. The 
primary outcome parameters were the criteria documented as well as the immobilization device used. The evaluation of the decision to 
immobilize based on the criteria documented was defined as secondary outcome parameter.
Results: Of a total of 247 patients, 34% (n = 84) were immobilized in the EMS physician group and 32.79% (n = 81) in the tele-EMS 
physician group. In both groups, less than 7% NEXUS or CSR criteria were documented completely. The decision to immobilize or 
not was appropriately implemented in 127 (51%) in the EMS-physician and in 135 (54, 66%) in the tele-EMS physician group. 
Immobilization without indication was performed significantly more often by tele-EMS physicians (6.88% vs 2.02%). A significantly 
better guideline adherence was found in the tele-EMS physician group, preferring the vacuum mattress (25, 1% vs 8.9%) over the 
spineboard.
Conclusion: It could be shown that NEXUS and CSR are not applied regularly, and if so, mostly inconsistently with incomplete 
documentation by both EMS- and tele-EMS physicians. Regarding the choice of the immobilization device a higher guideline 
adherence was shown among the tele-EMS physicians.
Keywords: immobilization, trauma, emergency medicine, Canadian C-spine rule, NEXUS-criteria, tele-emergency medicine

Introduction
Although the NEXUS-Low-risk criteria (NEXUS) and the Canadian C-spine rule (CSR) have been published almost 20 
years ago, and have been adopted into many guidelines worldwide,1,2 the prehospital clearance of the cervical spine and 
the choice of the immobilization-device are still controversially discussed topics due to the lack of evidence.3–5 The 
NEXUS-criteria published in 2000 by Hofmann et al and validated for the out-of-hospital spinal clearance in 2000 by 
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Domeier et al include the following five major criteria: the absence of cervical spine tenderness, no focal neurological 
deficit, normal level of consciousness and the absence of intoxication and distracting painful injury.6,7 In 2001, Stiell et al 
published the CSR as an alternative clinical decision tool. It defines three high-risk factors (age ≥65 years, dangerous 
mechanism of injury, paresthesias in the extremities) that require radiological imaging to rule out a spinal fracture. 
Furthermore, it defines four low-risk factors (sitting position in the ED, ambulatory treatment, delayed onset of neck pain, 
absence of C-Spine tenderness) that allow a safe assessment of the spine. If the patient can rotate his head 45° left and 
right, the cervical spine can be cleared without imaging.8 Recent studies show that despite the presence of these criteria, 
trauma patients are immobilized rather conservatively due to the concern of causing secondary damage to the spine.9,10 It 
is discussed, if the criteria “distracting injury” leads to unnecessary immobilization, due to the lack of clear evidence 
about the kind of injury, that should be considered as distracting.11,12

Considering the recent guidelines including the 2016 German trauma guideline,1,2,13 as well as the EMS local 
standard operating procedures (SOP)14 a spinal immobilization is required if any of the criteria above applies, if none 
of the criteria applies an immobilization is not required. The NEXUS-criteria and the Canadian C-Spine rule are 
explicitly cited in both the German guideline and the local SOP. Therefore, assessing the patient for all criteria seems 
appropriate, especially, if the patient is not immobilized.

It should be taken into account that spinal immobilization is considered, not to be free of risk and can also lead to 
harm for the patient.4,10

In order to reduce potential harm, when this study was conducted, the national guidelines as the prehospital trauma 
life support (PHTLS) advocate for the utilization of the vacuum mattress over the spine board for spinal 
immobilization.1,15

Although many national guidelines1,2,16 as well as PHTLS15 recommend the use of these clinical decision-tools, to 
date, there are no data illustrating the extent to which these clinical decision-tools are applied by emergency medical 
service physicians (EMS-physicians). In addition, no surveys could be found on the guideline adherence of EMS 
physicians concerning the choice of the immobilization device. Furthermore, there is no data for telemedical EMS 
systems, such as the one, integrated in Aachens EMS system since 2014 as a part of regular prehospital emergency 
care.17

Therefore, this study examines to what extent the clinically validated7,8 decision-tools recommended by the German 
national guidelines1 amongst others are being used by EMS physicians and tele-EMS physicians in Aachen, Germany. 
Moreover, it examines their guideline adherence concerning the immobilization strategy and their choice of the 
immobilization device, aiming to identify further fields of improvement.

Materials and Methods
This retrospective single-center chart-based cohort study was initiated and conducted at the Department of 
Anesthesiology, RWTH Aachen University, Aachen, Germany. The study cohort consisted of all patients with traumatic 
diagnoses treated by the EMS in the city of Aachen between July 2018 and September 2018 and a matched cohort of 
patients treated by tele-EMS physicians. The study was performed within a quality analysis of the EMS-System and was 
assessed by the medical faculty’s ethics committee at RWTH Aachen University, Pauwelsstraße 30, 52074 Aachen, 
Germany (Number of approval: 357/17) as unobjectionable.

Characteristics of Tele-EMS System
The EMS of the city of Aachen consists of paramedic staffed ambulances, as well as EMS-physician staffed vehicles 
dispatched using a rendezvous-system. Paramedics undergo 3 years of practical and theoretical training. Due to a change 
in the law, at the time of data collection, there were also emergency paramedics with only 2 years of vocational training. 
All of them are required to handle the majority of cases independently. Only in the case of potentially life-threatening 
operations, the EMS physician is additionally dispatched to the scene. EMS-physicians are required to have at least 3 
years of clinical practice, of which at least 6 months in anesthesia or intensive care, as well as having taken an 40-hour 
course in emergency medicine and pre-hospital trauma life support and advanced life support courses. NEXUS and the 
CSR are part of the practical training of both paramedics and EMS physicians.
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Since April 2014, a holistic tele-EMS system is integrated in the EMS of Aachen, complementary to the conventional 
EMS. It allows transmission of audio communication, pictures or video streams, 12-lead-electrocardiogram and vital 
signs in real time from inside as well as outside the ambulance to the tele-EMS physician. In contrast to the onsite EMS 
physician, the tele-EMS physicians are not dispatched by the EMS dispatchers center but either consulted by the 
paramedics as indicated in the local standard operating procedures or consulted on a voluntary basis whenever considered 
necessary by the paramedics. The indications for the consultation of the tele-EMS physician include all not primarily life- 
threatening emergencies, where the expertise of an emergency physician is needed, including the delegation of drug 
application. It also allows bridging the time to the arrival of the onsite EMS physician. For both conventional- and tele- 
EMS physician common SOPs are available, defining the necessity of spinal immobilization based on NEXUS and CSR 
and requiring an evaluation of potential spinal injury based on the mechanism of injury.

A retrospective comparison of EMS physician and tele-EMS physician protocols concerning immobilization in 
consideration of NEXUS6 and the CSR8 as commonly used clinical decision tools was performed.

All paper-based EMS physician protocols between 01.07.2018 and 31.12.2018 were screened concerning traumato-
logical diagnoses. All protocols with documented traumatic diagnoses or injuries were included, except for interhospital 
transports. The entire information extracted from these protocols was entered anonymously into a database (Open 
Clinica, LLC, Waltham, Massachusetts, USA).

Tele-EMS physician protocols entered digitally into a checklist-based software (TM-Doku, Umlaut telehealthcare, 
Aachen, Germany) were screened and all protocols with a traumatic diagnose were extracted. Matched pairs were formed 
to address possible differences between the two study groups. To allow the forming of matched pairs, screening protocols 
from 01.07.2018 to 30.09.2020 was necessary. The matching criteria were the working diagnosis and the patients age and 
sex. In order to find the maximum amount of matching pairs, an age difference of 24 months was allowed within the 
pairs, whereas the working diagnose and sex had to be identical. Three patients were excluded since no appropriate 
match could be found (Figure 1).

Primary and Secondary Outcome Parameter
The primary outcome parameters were the documentation of the NEXUS- and CSR-Criteria, as well as the choice of 
immobilization device. To obtain this information, the free text boxes of the matched EMS physician and tele-EMS 
physician protocols were analyzed regarding the documentation NEXUS and CSR. On top of that, the information 
concerning the choice of immobilization device was retrieved from the protocols.

The secondary outcome parameter was the evaluation of appropriate or inappropriate application of NEXUS and CSR 
concerning the decision to immobilize or not immobilize the patient. It was reviewed, whether not immobilizing the spine 
was decided based on documented criteria, or if clearance of the spine was explicitly documented otherwise. Items 

Figure 1 Flowchart of inclusion and exclusion of EMS- and tele-EMS protocols.
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documented in the protocol by default such as age and Glasgow Coma Scale (GCS), were not considered, as a specific 
query in favor of spinal clearance was not to be assumed here.

Statistics
The data entry as well as descriptive statistics were performed with Microsoft Excel (©2016 Microsoft, Redmond, 
Washington, USA, Version 25.17). Numerous analyses were performed using Microsoft Excel pivot tables (©2016 
Microsoft, Redmond, Washington, USA, Version 25.17). Conjunctions and negations were used to map indicated or non- 
indicated spinal immobilization in relation to all variables and to form sums. Patient characteristics are presented in 
tables, summarizing normal distributed variables by mean ± standard deviation. To find differences between the two 
groups, a two-sided Fisher's exact test was performed. Analyzing the documentation of individual NEXUS-criteria and 
CRS-Items, Pearson Chi2-test was used. Significance testing was performed with GraphPad Prism 9 (GraphPad Software, 
San Diego, California, USA). A p-value below 0.05 was considered statistically significant.

Results
In this study, 250 out of 3082 EMS physician and 956 out of 9169 tele-EMS physician protocols met the inclusion 
criteria. A total of 247 matched pairs could be formed (Figure 1). The epidemiological data of the patients included is 
shown in Table 1.

The assignment of several working diagnoses by the EMS-physician was possible. The distribution of the main 
diagnoses as matching criterion as well as the secondary diagnoses is shown in Table 2. The tele-EMS physician- as well 
as the EMS physician protocols allow giving multiple diagnoses. The main diagnoses in both groups are identical, since 
they were used as a matching criterion, the secondary diagnoses vary in both groups.

Documentation of NEXUS- and CSR-Criteria
There was no significant difference in the number of documentation of NEXUS criteria in one of the two groups. The 
criteria of CSR were documented incompletely more often in the EMS physician group (79.4%) compared to tele-EMS 
physician group (53.8%) with significant difference (p < 0.001). Reversely, complete documentation occurred more often 
in the tele-EMS physician group (39.3%) compared to the EMS physician group (20.6%, p < 0.001) (Figure 2). The exact 
distribution of the individual criteria of NEXUS and CSR are shown in Table 3. In addition to the standard documented 
criteria (age and GCS), the most frequently documented criteria were “painful distracting injury” and “dangerous 
mechanism of accident”. The least frequently documented criteria were “paresthesia in the extremities” and “possible 
active neck rotation of 45°”.

Table 1 The Epidemiological Data of the Patients Before and After Matching

EMS Physician Tele-EMS Physician

Unmatched Matched Unmatched Matched

Total 250 247 956 247

Sex Male 125 (50%) 123 (49.8%) 379 (39.6%) 123 (49.8%)

Female 103 (41.2%) 102 (41.3%) 470 (49.2%) 102 (41.3%)

Not documented 22(8.8%) 22 (8.9%) 107 (11.2%) 22 (8.9%)

Age (years ± SD) 46.8 ± 26.3 47.3 ± 27.3 58.0 ± 27.0 47.4 ± 26.4

NACA Score (NACA ± SD) 3.1 ± 1.0 3.2 ±1.5 2.9 ± 0.5 2.9 ± 0.9

GCS (GCS ± SD) 14.3 ± 2.0 14.3 ± 3.8 14.8 ± 1.5 14.9 ± 2.3

Abbreviations: SD, standard deviation; NACA-Score, National Advisory Committee of Aeronautics-Score; GCS, Glasgow Coma Scale.
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Indicated and Not Indicated Spinal Immobilization
Of the 247 patients in the EMS physician group, 34% (n = 84) of patients were immobilized and 32.79% (n = 81) of 
patients in the tele-EMS physician group.

The decision to immobilize or not according to NEXUS- or CSR-criteria was correctly implemented in 127 (51.42%) 
patients in the EMS physician group and in 135 (54.66%) in the tele-EMS physician group (Figure 3). No significant 
difference could be found between both groups (p=0.528).

The tele-EMS physician group performed immobilization without indication significantly more often with 17 (6.88%) 
cases than the emergency physician group with 5 (2.02%) cases (p=0.0146).

A total of 115 (46, 56%) patients in the EMS physician group and 95 (38, 46%) patients in the tele-EMS physician 
group were not immobilized, although neither a spinal clearance according to NEXUS nor according to the CSR was 
documented. The comparison of the two groups was not significant (p = 0.0837).

Choice of Immobilization Device
With reference to the choice of immobilization device, a significantly more frequent use of the vacuum mattress by the 
tele EMS-physicians and a significantly more frequent use of the spineboard by the conventional emergency physicians 

Table 2 The Main and Secondary Diagnoses Given by EMS- and Tele-EMS Physicians. Assigning Multiple 
Working Diagnoses Was Possible

Main 
Diagnosis

Secondary 
Diagnosis 
EMS 
Physician

Secondary 
Diagnosis 
Tele-EMS 
Physician

Trauma, not further defined 50 (20.2%) 0 (0%) 0 (0%)

Head trauma/traumatic ICB/scull fracture 34 (13.8%) 21 (8.5%) 1 (0.4%)

Trauma after fall 30 (12.2%) 4 (1.6%) 0 (0%)

Fracture/trauma upper extremity 23 (9.3%) 6 (2.4%) 7 (2.8%)

Trauma after traffic accident 22 (8.9%) 9 (3.6%) 2 (0.8%)

Hip dislocation/femoral neck fracture/periprothetic fracture 18 (7.3%) 1 (0.4%) 1 (0.4%)

Fracture/ rauma lower extremity 15 (6.1%) 4 (1.6%) 2 (0.8%)

Spinal trauma/back pain after fall 15 (6.1%) 4 (1.6%) 1 (0.4%)

Head laceration/facial injury/hematoma head/nosebleed after fall 10 (4.1%) 12 (4.9%) 2 (0.8%)

Thoracic trauma/(serial) rib fracture/ haematothorax 8 (3.2%) 8 (3.2%) 0 (0%)

Superficial cut/superficial abrasion 5 (2.0%) 4 (1.6%) 0 (0%)

Bruises 4 (1.6%) 6 (2.4%) 0 (0%)

Pelvic trauma 4 (1.6%) 7 (2.8%) 0 (0%)

Polytrauma 3 (1.2%) 0 (0%) 0 (0%)

Whiplash injury/cervical spine distorsion 2 (0.8%) 0 (0%) 0 (0%)

Deep cut/stab wound 2 (0.8%) 0 (0%) 0 (0%)

Scald/burn 1 (0.4%) 1 (0.4%) 0 (0%)

Electricity accident 1 (0.4%) 0 (0%) 0 (0%)

Abdominal trauma 0 (0%) 3 (1.2%) 1 (0.4%)
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(p < 0.001) was found with an almost identical total number of immobilizations. In the tele-EMS physician group, the 
vacuum mattress was used in 62 cases, which corresponds to 77.5% of all spinal immobilizations. In contrast, the 
vacuum mattress was only used in 25.6% of all spinal immobilizations performed by EMS physicians.

Table 3 The Documentation of Individual NEXUS- and CSR-Criteria by EMS- and Tele-EMS Physicians

EMS Physician Tele-EMS Physician p-value

NEXUS-Criteria

Cervical midline tenderness Present 27 (10.93%) 19 (7.69%)
Absent 44 (17.81%) 81 (32.79%) 0.0006

ND 176 (71.25%) 147 (59.51%)

Focal neurologic deficit Present 17 (6.88%) 6 (2.43%)
Absent 77 (31.17%) 88 (35.62%) 0.0499

ND 153 (61.94%) 153 (61.94%)

GCS 15 or as preexisting Present 158 (63.97%) 208 (84.21%)
Absent 56 (22.67%) 10 (4.04%) <0.0001

ND 33 (13.36%) 29 (11.74%)

Intoxication Present 18 (7.29%) 9 (3.64%)
Absent 32 (12.95%) 7 (28.34%) <0.0001

ND 197 (79.96%) 231 (93.52%)

Painful distracting injuries Present 125 (50.60%) 96 (38.87%)
Absent 53 (21.46%) 54 (21.86%) 0.014
ND 69 (27.94%) 97 (39.27%)

Criteria CSR

Age ≥65 years Present 69 (27.94%) 76 (30.77%)
Absent 167 (67.61%) 164 (66.40%) 0.5342
ND 11 (4.45%) 7 (2.83%)

Dangerous mechanism Present 114 (46.15%) 42 (17.00%)
Absent 78 (31.58%) 109 (44.13%) <0.0001

ND 55 (22.27%) 96 (38.87%)

(Continued)

Figure 2 The missing, incomplete and complete documentation of the NEXUS- and CSR-criteria by EMS- and tele EMS-physicians in comparison of a total of 247 protocols 
per group. Red = not documented, orange = incompletely documented, green = completely documented.
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The exact distribution of the devices used for immobilization of the spine as well as other splinting or immobilization 
methods is shown in Table 4.

Discussion
This study compares the documentation of the NEXUS- and CSR criteria and the related correct or incorrect indication 
for immobilizing the spine between the EMS- and tele-EMS physicians.

It could be shown that the common clinical decision tools are not used by the EMS physicians as well as the tele-EMS 
physicians on a regular basis. If applied, the documentation of criteria is mostly incomplete. Based on the criteria 
documented, it could be shown that in both groups only around half of the patients were correctly immobilized/not 
immobilized following NEXUS or CSR guidelines. A significant difference between EMS- and tele-EMS physicians 
could not be found. Concerning the choice of the immobilization device, a significantly more frequent application of the 
vacuum mattress could be found in the tele-EMS physician group and hereby a significantly better guideline adherence.

Documentation of NEXUS- and CSR-Criteria
Comparing the number of NEXUS- and CSR-criteria documented as applicable with the study by Ala et al shows that 
a possible cervical spine rotation of 45° was documented remarkably more often, with 72% of the patients.18 In addition, 

Figure 3 The correct and incorrect application of NEXUS and CSR, comparing Indicated and not indicated spinal immobilizations between the two groups of a total of 247 
protocols per group. Green = indicated immobilizations, red = not indicated immobilizations.

Table 3 (Continued). 

EMS Physician Tele-EMS Physician p-value

Paresthesia in extremities Present 1 (0.40%) 3 (1.12%)
Absent 30 (12.15%) 20 (8.09%) 0.2075

ND 216 (87.45%) 224 (90.69%)

Low-risk factors Present 9 (3.64%) 5 (2.20%)
Absent 34 (13.77%) 1 (0.40%) <0.0001

ND 204 (82.59%) 241 (97.57%)

Active neck-rotation 45° possible Present 2 (0.80%) 0 (0%)
Absent 0 (0%) 0 (0%) N/A

ND 245 (99.19%) 247 (100%)
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a dangerous mechanism of accident and spinal midline tenderness were documented more frequently there, whereas all 
other criteria were documented more frequently in the present study. This suggests that the NEXUS-criteria seem to be 
much more common among the emergency physicians than the CSR.

The mostly incomplete documentation not only seems critical in all patients where immobilization has been waived, 
since the guidelines1,2,13 require immobilization when at least one of the criteria is found to be positive, but it is also 
essential in order to prevent over-immobilisation which can cause severe harm to the patients.4,10

Indicated and Not Indicated Spinal Immobilization
The number of non-indicated immobilisations with 5% in the EMS physician- and 17% in the tele-EMS physician group 
corresponds well with the results of the study by Muhr et al, who were able to demonstrate 11.7% non-indicated 
immobilisations with an immobilisation protocol based on NEXUS and CSR.19 However, with 46.56% in the EMS 
physician group and 38.46% in the tele-EMS physician group, the present study shows a significantly higher rate of 
patients who were not immobilised despite the spine not being cleared considering the criteria documented compared to 
the study by Paterek et al (0.3%).20 This does not take into account patients in whom no spinal clearance was 
documented because the clinical presentation and the accident mechanism did not provide any indication of a spinal 
injury and thus no indication for immobilisation.

Comparing the indicated and non-indicated immobilisations of EMS- and tele-EMS physicians shows that more 
patients were immobilised by the tele-EMS physicians without indication, but also fewer patients were not immobilised 
despite indication than by the EMS physicians. A general superiority of one of the two groups could not be shown. 
A possible explanation for this is that the tele-EMS physicians are more likely to decide in favour of immobilisation due 
to the lack of presence at scene, or that the patients were already immobilised by the ambulance service before the tele- 
EMS physician was consulted.

Choice of Immobilization Device
Concerning the choice of immobilization device (spineboard vs vacuum mattress) a significantly better guideline 
adherence by the tele-EMS physician could be shown. So far, this has not been clearly demonstrated for other diagnoses 
for the tele-EMS physician.21,22 Possible explanations are the checklist-based documentation system used by the tele- 
EMS physician as well as the required higher qualification and more longstanding experience of the tele-EMS physicians 
compared to the EMS physicians, since the tele-EMS physicians are all board-certified anesthesiologists and are required 
to have performed a minimum of 400–500 conventional EMS missions. In comparison, the conventional German EMS 
physicians are only required to.23,24 Another possible cause is the better general overview of the situation and less 
subjective time pressure on the part of the tele-EMS physicians, as s/he is not physically on scene. The superiority of the 
tele-EMS physicians does not apply to the use of the decision tools examined. Both EMS physicians and tele-EMS 
physicians rely on their clinical judgement, presumably due to a lack of explicit training in this regard. Increased training, 
especially of conventional EMS physicians on this topic is relevant, as it has been shown by Bandiera et al25 that CSR 
works significantly better for evaluating the need for spinal immobilisation than unstructured physician assessment.

Table 4 The Immobilization and Splinting Devices Used by EMS and Tele-EMS 
Physicians in Comparison

EMS Physicians Tele-EMS Physicians

Pelvic binder 18 2

Vacuummatress 22 62

Spine board 64 18

Vacuumsplint/Splint 6 25
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The poor documentation of NEXUS and CSR by both EMS physicians and tele-EMS physicians can be attributed, at 
least in parts, to the poor documentation quality of the protocols, which has already been shown by Ernst et al for the 
EMS physician protocols in Aachen.26 In a simulation study, Bergrath et al were able to show that, especially in the 
simulated polytrauma scenario, documentation quality suffered under the dynamic situation.27 In this study, both groups 
showed a high number of undocumented criteria; in contrast to Brokmann et al,22 a better documentation of the collected 
parameters by the tele-EMS physicians could not be shown. This might be because the CSR- and NEXUS-criteria are not 
included in the tele-EMS physicians checklist-based documentation system.

In summary, the focus of further training for emergency physicians should in future be on the disadvantages of non- 
indicated immobilisation, ie, it is not a case of: If in doubt, immobilise. In addition, an integration of the criteria of 
NEXUS and CSR on the paper-based protocols as well as in the tele-EMS physician documentation system should be 
carried out so that these can be queried in the form of a checklist.

Limitations of the Study
This is a monocentric, retrospective analysis of emergency physician protocols. This study did not investigate whether 
the EMS physicians and tele-EMS physicians actually applied the NEXUS-criteria and the CSR in order to decide 
whether to immobilize the spine or not, but it only used the criteria documented in the protocols free text boxes as 
a surrogate for the application of the criteria.

Neither the paper-based EMS physician protocol nor the checklist-based tele-EMS physician protocol have explicit 
fields for ticking the criteria of NEXUS and CSR, and the spinal clearance, so that in both cases this information must be 
explicitly indicated by the emergency physicians in the free text. Due to the poor documentation quality of the protocols, 
especially the history and physical examination,26 it must be assumed that more examinations were performed to decide 
on the need for spinal immobilisation than are documented on the protocols.

The use of matched-pairs analysis may result in a biased selection of tele-EMS physician protocols with a greater 
focus on more severely injured patients, so that, although both groups are comparable to each other, this study might only 
reflect the totality of traumatological tele-EMS physicians missions to a limited extent. On top of that, the two matched 
groups might not be completely comparable due to the fact that the EMS physicians were dispatched to scene, while the 
tele-EMS physicians were required by the EMS personnel.

Although NEXUS and CSR are part of the German trauma guideline as well as Aachens local EMS SOPs, the EMS 
physicians awareness of these clinical decision tools remains unclear. This could lead to more unnecessary spinal 
immobilizations and should therefore be addressed in further studies.

Due to the monocentric study design, the generalizability of the results found remains unclear. It could be assumed 
that due to the standardized German EMS-protocols, the documentation deficits probably caused by the lacking boxes for 
documenting NEXUS and CSR are likely to also appear in other areas. Whether the other findings are generalizable 
remains to be proven.

Conclusions
It could be shown that NEXUS and CSR as clinical decision tools for spinal immobilisation are not regularly applied, and 
if so, mostly only incompletely documented by both the EMS- and tele-EMS physicians of the city of Aachen, as there 
are no specific guidelines in this regard. With regard to the choice of the immobilisation device, however, a clearly higher 
guideline adherence of the tele-EMS physician compared to the conventional EMS-physician was shown.
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