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Abstract
Background  The management of pain in patients with traumatic injuries is a common task for emergency medicine 
providers, particularly in the prehospital setting. However, for sufficient and safe analgesia, correct pain recording and 
documentation is also necessary. The aim of this study was to assess trends in analgesia over the study period and to 
identify factors that may enable more sufficient pain management in trauma care.

Methods  The TraumaRegister DGU® recorded data of patients who were primarily treated at one of the participating 
hospitals between 2011 and 2020 and received analgesia as part of their prehospital care. This retrospective analysis 
included a total of 105.908 severely injured patients from Germany, Switzerland, and Austria. Patients with and 
without analgesia were compared, and factors associated with analgesia were investigated with logistic regression 
analysis.

Results  The mean age of the patients enrolled was 50 ± 22 years. 71% were male and 29% were female. Out of all 
the patients, 66% (n = 70,257) received prehospital analgesia. The average age of patients in the analgesia group 
was 48 ± 21 years, the non-analgesia group had an average age of 54 ± 23 years. 67% of the male patients received 
analgesia compared to 64% of the female patients. The mean Injury Severity Score (ISS) in the analgesia group was 
21.2 points, compared to 16.5 points in the non-analgesia group. 4% of the patients were under the age of sixteen, 
and of these, 65% received analgesia. 29% of patients were older than 65 years and received analgesia in 57%. 
Presence of an emergency physician at scene, was a remarkable independent variable for the receipt of analgesia 
(Odds Ratio 5.55; p < 0.001). Transportation by helicopter was also a significant predictor for analgesia (OR 1.62; 
p < 0.001).

Conclusions  Analgesia is a crucial aspect of emergency medicine, as evidenced by relevant guidelines. Nevertheless, 
it is plausible that a considerable proportion of seriously injured patients do not receive optimal analgesic treatment, 
or at the very least, this is not documented. In this regard, both aspects require optimization.
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Background
Pain is a common, highly variable, and subjective symp-
tom in injured emergency patients [1]. In Germany, 
approximately 18,000 patients with severe injuries are 
treated by the emergency medical services (EMS) each 
year [2]. Patients with both multiple and single injuries 
require appropriate analgesia and, in some cases, addi-
tional sedation. This is a central pillar of emergency med-
ical care at the accident site and emergency department 
[3–5].

In the history of trauma care, the focus has been on 
identifying and treating potentially lethal injuries first, 
according to the principle of “treat what kills first”. How-
ever, it is increasingly recognised that adequate and 
early analgesia is also crucial, if possible simultaneously 
with the treatment of life-threatening injuries [6, 7]. The 
primary goal of analgesia should be to reduce pain and 
stress during the acute phase while also preventing physi-
ological pain reactions and post-traumatic responses 
[7]. Acute pain can activate the autonomic nervous sys-
tem, causing a sympathoadrenergic stress response. 
This response may cause symptoms such as tachycardia, 
sweating, increased respiratory rate, and hypertension. 
These symptoms can increase myocardial oxygen con-
sumption, which is especially concerning for patients 
with pre-existing coronary artery disease [7]. Therefore, 
the aim is to improve the patient’s well-being by reducing 
stress and pain through adequate analgesia and to pre-
vent the negative effects of pain and the resulting poten-
tial health or vital threats [8, 9].

Research has shown that various factors, including 
patient and practitioner characteristics, can affect the 
effectiveness of pain relief. For example, studies have 
found that the experience level and gender of emergency 
practitioners may impact pain management outcomes [6, 
10–12]. Additionally, since the administration of analge-
sia can depend on the provider, there may be limitations 
in paramedic emergency services where an emergency 
physician is not present [13].

While pain management is a fundamental requirement 
for healthcare professionals, patients often receive inad-
equate pain management, as current data shows [6, 10, 
14–16]. This problem is commonly called ‘oligoanalgesia’ 
in the literature [15].

However, the topic of analgesia is not included in 
all common training programs, such as International 
Trauma Life Support (ITLS) and Prehospital Trauma Life 
Support (PHTLS), and as a result, it is not comprehen-
sively addressed or systematically trained [17]. Only the 
latest version of the German evidence- and consensus-
based guideline on the treatment of patients with severe/
multiple injuries has added a separate chapter on anal-
gesia, emphasizing its importance for patients, doctors, 

paramedics, and nursing staff. The chapter provides cor-
responding scientific recommendations [18].

However, the challenge lies not only in adequate train-
ing but also in the correct recording of pain. Successful 
pain management is a complex process in which vari-
ous factors are involved. Nevertheless, if the guidelines 
already take analgesia into account, the documentation 
must be correct and thus enable an analysis of analgesia 
processes, safety and patient effect. Although the data 
from the TraumaRegister DGU® (TR-DGU) does not per-
mit a detailed discussion of pain, the frequency of analge-
sia in severely injured patients can be quantified.

This study aims to assess the trends and influences on 
analgesia in prehospital major trauma care, as recorded 
in the TraumaRegister DGU® (TR-DGU).

Methods
Study design
A retrospective, multicenter, cross-sectional study was 
conducted based on routinely collected observational 
data from the TraumaRegister DGU®. The present study 
follows the publication guideline of the TR-DGU and is 
registered as TR-DGU project TR-DGU- 2021-031.

Database
The TraumaRegister DGU® (TR-DGU) of the German 
Trauma Society (DGU) was established in 1993. The aim 
of this multi-centre database is the pseudonymised and 
standardised documentation of severely injured patients.

Data are collected prospectively in four successive 
phases, starting at the scene of the accident and ending 
when discharged from hospital: (A) prehospital phase, 
(B) emergency room and initial operation, (C) intensive 
care unit, and (D) discharge.

Documentation includes detailed information on 
demographics, injury patterns, co-morbidities, pre- and 
in-hospital management, intensive care unit course and 
relevant laboratory findings (including transfusion data 
and results). The inclusion criterion is admission to the 
hospital via the emergency room with subsequent ICU/
IMC care or arrival at the hospital with vital signs and 
death before admission to the ICU.

The infrastructure for documentation, data manage-
ment, and data analysis is provided by the AUC-Akad-
emie der Unfallchirurgie GmbH, a subsidiary of the 
German Trauma Society. The Committee on Emergency 
Medicine, Intensive Care and Trauma Management (Sek-
tion NIS) of the German Trauma Society assumes the 
role of scientific leadership. The pseudonymised data is 
entered into a central database by the participating hos-
pitals via a web-based application. Before publication, the 
scientific evaluation of the data is confirmed by a peer 
review process set up by the NIS Section. The partici-
pating hospitals are predominantly located in Germany 
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(90%), but an increasing number of hospitals from other 
countries also contribute data (including Austria, Bel-
gium, China, Finland, Luxembourg, Slovenia, Switzer-
land, the Netherlands, and the United Arab Emirates). 
Currently, more than 38,000 cases from almost 700 
hospitals are entered into the database each year. Par-
ticipation in the TraumaRegister DGU® is voluntary. The 
TraumaNetzwerk DGU® is a network of hospitals that 
have been organised according to uniform standards 
of care and quality assurance. They have been catego-
rised into trauma centers of levels 1 to 3 based on their 
structure, personnel, and equipment resources, as well as 
their responsibilities, as outlined in the White Book on 
Trauma Care by the DGU® [8]. Level 1 trauma centers 
represent centers with the highest resources, while level 
3 centers have limited resources. However, for hospitals 
affiliated with the TraumaNetzwerk DGU®, the submis-
sion of at least a basic dataset is mandatory for quality 
assurance purposes.

This study was conducted in accordance with applica-
ble laws and guidelines. Data collection is based on the 
nationwide obligation for quality assurance in trauma 
care and is the responsibility of the participating hos-
pitals. This study was reviewed by the Review Board of 
the Trauma Registry DGU®. The study complies with 
the publication guidelines of the TraumaRegister DGU® 
and is registered under the TR-DGU project ID 2021-
031. Due to the retrospective study design and the ano-
nymized data, no further ethics committee approval was 
required. The study was conducted in accordance with 
the most recent version of the Declaration of Helsinki.

Classifications
Injury severity assessment the Abbreviated Injury Scale 
(AIS) is an anatomical coding system for classifying and 
describing the severity of injuries in every body region, 
and it is used in many trauma registries. Based on the 
AIS severity values, the injury severity score (ISS) can 
be calculated to assess the cumulative trauma severity. 
Severe injury is often defined by ISS ≥ 16.

Patient selection
The study included patients who received primary treat-
ment in a German, Austrian, or Swiss hospital from 2011 
to 2020. We used the standard data set for this analysis, 
excluded patients with minor injuries and data sets with 
missing specific characteristics (Fig. 1). When evaluating 
analgesia, we focus on the variable “analgosedation”, con-
tinuously referred to as “analgesia”.

Statistical analysis
For continuous variables, the data is presented as a mean 
with standard deviation (SD), or as median with quar-
tiles in case of skewed data; categorical variables are 

presented as numbers with percentages. P-values < 0.05 
were considered statistically significant. For the descrip-
tive analysis, no p-values were given since the huge sam-
ple size would result in ‘significant’ results even in minor 
differences. A logistic regression analysis was conducted 
to identify predictors for applying analgesia (dependent 
variable). Regression coefficients are given with standard 
error and the respective p-value of the model, as well as 
odds ratios (OR) with a 95% confidence intervals (CI). 
Statistical analysis was performed using SPSS Version 
28.0 (IBM Inc., Armonk, NY, USA).

Results
Baseline and demographic data
During the study period from 2011 to 2020, 105,908 
patients (Fig.  1) from Germany, Switzerland, and Aus-
tria, were included. 71% were male and 29% female. 
The majority of the patients were from Germany (88%, 
n = 93,074), followed by Austria (8%, n = 8,121), and Swit-
zerland (4%, n = 4,713). Overall, 66% (n = 70,238) of the 
patients received prehospital analgesia, of which 28% 
(n = 19,726) were female and 72% (n = 50,512) were male. 
Details on the different countries are shown in Table  1. 
In this evaluation, 64% of women received analgesia com-
pared to 67% of men. The mean age of the patients in 
the analgesia group was 48 ± 22 years, while those from 
the non-analgesia group had a mean age of 54 ± 23 years. 
The mean Injury Severity Score (ISS) of the patients in 
the analgesia group was 21 ± 13, compared to 16 ± 10 for 
those from the non-analgesia group. 4.0% of the patients 
were under sixteen years, and 65% received prehospital 
analgesia.

29% (n = 30,988) of patients were older than 65 years. 
In this patient group older than 65 years, 57% (n = 17,619) 
of these patients received prehospital analgesia. Shock 
(systolic BP < 90 mmHg) was observed in 10% (n = 9,784) 
of the registered trauma patients. Of these patients, 
76% (n = 7,464) received prehospital analgesia. Baseline 
patient data and parameters are shown in (Table 1).

The time course shows decreased prehospital analgesia 
frequency from 2011 to 2020. The visual progression is 
shown in (Fig. 2).

From 2011 to 2020, the frequency of analgesia 
decreased by 9% for patients admitted to Level I hospi-
tals, by 26% for Level II hospitals, and by 27% for Level 
III hospitals. For comparison, advanced airway manage-
ment (endotracheal intubation) decreased by 21% over 
the years.

Cause of accident
51% (n = 54,265) had a traffic accident by car, motorbike, 
bicycle, or pedestrian. The details of the causes of acci-
dents are set out in Table 2:
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Fig. 1  Patient selection
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Type of trauma
In the current study, the majority of the patients 95% 
(n = 100,612), had blunt trauma as their mechanism of 
injury. Only 5% (n = 5,296) of the patients had a penetrat-
ing trauma. In the blunt trauma group, 67% (n = 67,410) 
of the patients received analgesia. In the patient group 
with penetrating trauma, 66% (n = 3,495) were in the 
analgesia group.

Vitals
At the accident site, 21% (n = 21,844) of the population 
had an initial GCS score of 8 or less. Of these patients, 
81% (n = 17,750) received analgesia. In the analgesia 
group, 76% had hemodynamic instability with shock (sys-
tolic blood pressure ≤ 90 mmHg) compared to 24% in the 
non-analgesic group.

Structure analysis
Most of the patients in this analysis were treated during 
the day 62% (n = 66,064).

38% (n = 39,844) of the patients were treated at night. 
Of the patients treated during the day, 67% (n = 44,398) 
were in the analgesia group. In the patients treated during 
the night, 65% (n = 25,859) received prehospital analgesia.

55% (n = 58,722) of the patients were treated during 
the week (Monday-Thursday). Of these patients, 66% 
(n = 38,880) received analgesia during their prehospital 
treatment.

The remaining 45% (n = 47,186) of the patients were 
treated at the weekend (Friday to Sunday), of which 67% 
(n = 31,377) received prehospital analgesia.

Patients in the analgesia group had an on-scene time of 
31 ± 16.95  min, compared to 23 ± 12.76  min for patients 
in the non-analgesia group. Of these trauma patients 
who received analgesia, 83% (n = 58,298) were trans-
ferred to a Level I trauma center, while 14% (n = 10,118) 

Table 1  Baseline characteristics
Analgesia No analgesia

ISS, mean ± SD 21.2 ± 13.1 16.5 ± 10.9
BP systolic < 90 mmHg, n (%) 7,464 (76%) 2,320 (24%)
GCS ≤ 8, n (%) 17,750 (81%) 4,094 (19%)
Prehospital Intubation, n (%) 27,948 (93%) 2,183 (7%)
Fluid administration, n (%) 63,824 (70%) 27,232 (30%)
Catecholamine therapy n (%) 8,332 (87%) 1,229 (13%)
Chest Tube n (%) 2,938 (91%) 308 (9%)
On scene time, mean (min) ± SD 30.9 ± 17.0 23.1 ± 12.8
Number of prehospital interventions, 
± SD

2.5 ± 0.9 0.9 ± 0.7

Germany 60,618 (65%) 32,456 (35%)
Austria 6,339 (78%) 1,782 (22%)
Switzerland 3,300 (70%) 1,413 (30%)

Table 2  The details of the causes of accidents
Cause of Accident Collective total % (n) Patients 

with anal-
gesia %

Car 20% (n = 21,537) 73%
Motorbike 13% (n = 13,604) 78%
Bicycle 10% (n = 10,214) 59%
Pedestrian 7% (n = 7,080) 69%
High Fall (> 3 m) 17% (n = 17,304) 72%
Low Fall (< 3 m) 22% (n = 22,546) 51%
Other 11% (n = 12,264) 67%

Fig. 2  Frequency of prehospital analgesia, by hospital level of care, and endotracheal intubation during the study period (2011–2020)
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were transferred to a Level II trauma center. Only 3% 
(n = 1,841) of patients were transferred to a Level III 
trauma center.

Presence of an emergency physician
The majority of patients were treated in the presence 
of an emergency physician, (92%, n = 95,497). In the 
presence of an emergency physician, 70.6% of patients 
received analgesia, compared with 20.4% of patients who 
received analgesia without an emergency physician.

Ground transport vs. HEMS transport
In this analysis, 70% (n = 72,304) of the patients were 
transported to the trauma center by ground-based EMS, 
while 30% (n = 31,459) arrived by helicopter emergency 
medical services (HEMS). Of those transported by 
ground, 60% (n = 43,163) received prehospital analgesia, 
compared to 82% (n = 25,876) of those transported by 
HEMS.

Prehospital procedures
During prehospital trauma care, 29% (n = 30,131) of the 
total population needed tracheal intubation for advanced 
airway management. According to the registry analy-
sis, 92% (n = 27,948) of these patients received analgesia. 
However, 7% (n = 2,183) of patients did not receive anal-
gesia despite being intubated.

3% (n = 3,246) of the trauma patients needed chest 
decompression (using a chest tube) in the prehospital 
setting. Of these patients, 91% (n = 2,938) also received 
analgesia. Of those patients, 95% (n = 63,824) received 
concomitant fluid administration. On average, patients 
in the analgesia group received 872  ml of fluid volume 
compared to patients in the non-analgesia group, who 
received 528 ml.

9% (n = 9,561) of the patients in the registry received 
prehospital catecholamines. 87% required catechol-
amines in the analgesia group, compared to 13% in the 
non-analgesia group.

Multivariate logistic regression analysis included 
n = 103,734 patients. The highest predictor for pre-
hospital analgesia was prehospital intubation with OR 
25.04, p < 0.001, followed by a physician on scene with 
OR = 5.55, p < 0.001. Austria (OR 1.77) and Switzerland 
(OR 2.83) applied analgesia much more frequently as 
Germans. Further predictors were extremity trauma OR 
2.43 and volume infusion OR 2.36.

Unconsciousness (OR 0.37), head injury (OR 0.66) 
and the older patient groups were negatively associated 
(Table 3). The gender of the patient did not play a signifi-
cant role.

Discussion
Analgesia is one of the most essential measures in 
modern emergency medicine and can be analyzed for 
seriously injured patients using routine data in the Trau-
maRegister DGU®. The fact that only 66% of trauma 
patients received analgesia must be critically questioned.

In this study, only the quantity of analgesia was sur-
veyed, regardless of the qualitative quality of analgesia 
and the subjective effect on the patients, as the patient’s 
pain was not documented in the TraumaRegister DGU®. 
It is, therefore, unknown how much pain the patients 
in the TraumaRegister DGU® experienced and whether 
analgesia was desired. In addition, there appear to be 
hardly any public registers with insight into analgesia. 
While different target parameters are sometimes cited as 
successful analgesia, the German polytrauma guideline 
states that pain should be reduced to the Numeric Rating 
Scale ≤ 4 [19]. Other studies focus on quality and not just 
quantity. Helm et al. from a physician-staffed helicopter 
emergency medical service (p-HEMS) using the exam-
ple of > 100,000 with GCS ≥ 8 that prehospital analgesia 

Table 3  Multivariate logistic regression analysis to predict 
analgesia, n = 103,734 patients. SE = standard error, OR = odds 
ratio, CI = confidence interval, ref: reference category
Predictor Coefficient SE OR 95% CI p-Value
Age group (ref: 
<60 years)
  60–69 years -0.225 0.024 0.79 0.76-0,83 < 0.001
  70–79 years -0.366 0.024 0.69 0.66–0.72 < 0.001
  >80 years -0.432 0.027 0.65 0.61–0.68 0.684
Male patient -0.027 0.017 0.97 0.94–1.00 0.119
Relevant injuries (AIS ≥ 3)
  Head
  Chest
  Abdomen
  Extremities

-0.422
0.397
0.235
0.883

0.019
0.017
0.028
0.021

0.65
1.48
1.26
2.43

0.63–0.68
1.44–1.53
1.19–1.33
2.33–2.53

< 0.001
< 0.001
< 0.001
< 0.001

Physician at 
scene

1.713 0.035 5.54 5.18–5.93 < 0.001

HEMS transport 0.482 0.019 1.62 1.56–1.68 < 0.001
Country (ref.: 
Germany)
  Austria 0.569 0.033 1.76 1.65–1.88 < 0.001
  Switzerland 1.042 0.043 2.83 2.60–3.08 < 0.001
GCS ≤ 8 -0.989 0.038 0.37 0.34–0.40 < 0.001
Shock 
(sPB ≤ 90mmHg)

-0.198 0.027 0.82 0.77–0.86 < 0.001

Low fall (< 3 m) -0.264 0.020 0.76 0.73–0.79 < 0.001
Intubation 
prehospital

3.221 0.042 25.04 23.08–
27.17

< 0.001

Chest 
decompression

-0.191 0.072 0.82 0.71–0.95 0.008

Fluid 
administration

0.857 0.023 2.35 2.25–2.46 < 0.001

Catecholamines -0.351 0.043 0.70 0.64–0.76 < 0.001
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occurred in 82.9% of patients [15] although other experi-
ences are around 60% [6, 10].

On the other hand, a study conducted on approxi-
mately 20,000 patients between the ages of 0 and 16 in 
the Air Ambulance, 58.8% of whom had trauma, reported 
successful analgesia in 95.1% of patients [20]. An analy-
sis of all emergency physician interventions in a German 
federal state based on 50,526 patients showed successful 
analgesia in 93.3% [21].

This shows a not inconsiderable range of prehospital 
analgesia and indicates that oligo-analgesia also occurs 
in excellently trained systems. Inadequate analgesia can 
have several causes. One factor that is often underesti-
mated in analyses of pain management prior to hospital-
ization is differences in the medical training and specialty 
of the physician. However, the gender and professional 
experience of the practitioner, the severity of the injury/
illness, time and procedural aspects in patient care, and 
the basic influencing factors in pain assessment before 
analgesia are applied [21].

Figure 1 shows decreased analgesia over the years, par-
ticularly in level II and III hospitals. For instance 2011, 
74% of patients in a level II hospital received analgesia, 
while in 2020, this figure decreased to 55%. Although the 
registry data has limitations, it is still unclear why anal-
gesia has decreased despite the increasing professional-
ization of emergency medical services. The guidelines 
now recommend a more cautious approach to induction 
during prehospital intubation, but this does not extend to 
analgesia. It is unclear why there were differences in the 
frequency of prehospital analgesia depending on the level 
of care at the receiving hospitals. One possible explana-
tion is that the emergency physicians typically attend 
their own hospital, and their training differs in relevant 
ways, thus influencing the quality of prehospital care and 
analgesia. However, this explanation may seem contrived 
to the authors.

This lack of clarity may also be due to the entry into 
the TraumaRegister DGU® or the naming of the variable. 
The term ‘Analgosedierung’ (analgosedation) in Ger-
man refers to a combination of analgesia and sedation. 
It is important to note that this does not refer to seda-
tion in the sense of anesthesia and possibly consecutive 
intubation. However, the absence of an option to docu-
ment anesthesia in the TraumaRegister DGU® may lead 
to its inclusion under analgosedation. On the one hand, 
this would explain why 7% of intubated patients did not 
receive analgesia (because they did not receive anes-
thesia). One possible explanation is that some of these 
patients had GCS ≤ 8, indicating deep unconsciousness, 
which might have led to intubation without additional 
sedation or analgesia. However, given the limitations in 
TraumaRegister DGU data entry, analgesia could also be 
administered but not adequately recorded.

Germany, Austria, and Switzerland have structured 
emergency medical systems. However, according to the 
authors’ information, no standardized SOPs exist for 
prehospital analgesia. Consequently, it is not possible 
to define exactly which medications were administered. 
Typically, opioids, ketamine, and NSAIDs are used for 
prehospital analgesia in these countries, depending on 
the clinical scenario.

However, the TraumaRegister DGU® currently does 
not record details of the specific analgesics used, limit-
ing the ability to evaluate adherence to guidelines. Future 
registry updates should include drug-specific data to 
enhance the accuracy of prehospital pain management 
assessments.

Additionally, the proportion of patients receiving anal-
gesia appears to be low due to a misunderstanding of the 
variable as sedation or anesthesia instead of analgesia 
during data entry.

Based on the limited assessability of the underlying 
data, there is a difference in the frequency of analgesia 
performed in the countries included. While analgesia is 
performed in 65% in Germany, it is performed in 78% in 
Austria and even 70% in Switzerland. All three countries 
use paramedics with different qualifications as a basis for 
emergency rescue (training in Austria: approx. 1000  h, 
training in Germany: 4600  h, Switzerland: 5640  h). In 
contrast, the qualifications of emergency physicians are 
similar in all countries. In this analysis, 70.6% of patients 
treated by emergency physicians received analgesia, com-
pared with only 20.4% of those treated by paramedics. 
A match-pair analysis from the TraumaRegister DGU® a 
few years ago had shown a significant, but not as large, 
difference of 69.2% in the physician-treated group versus 
53.3% in the paramedic-treated group (p < 0.001) [22].

Nevertheless, the underlying rescue service structures 
are heterogeneous, even within the respective coun-
tries. For example, Swiss paramedic training has always 
included analgesia and is described as being quite suc-
cessful at 77%, with a comparable 76% (p = 0.82) by Swiss 
emergency physicians, who, however, achieve more suffi-
cient pain reduction in seriously ill/injured patients [23].

For Germany, no holistic performance data is available 
in emergency medical services, but the heterogeneous 
approval of medication measures among paramedics is 
still known [24]. While successful analgesia (pain on hos-
pital transfer NRS < 5 or pain reduction > 2 NRS points) 
among emergency physicians is 93.3%, for example, it 
was 36.8% among paramedics in the same area two years 
ago, with the latest extrapolations showing successful 
paramedic analgesia of 47% with a range of 22.6–80.6% 
[21]. Individual studies show very effective and safe para-
medic analgesia for both delegated and telemedicine-
assisted analgesia [25–30].
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However, local guidelines, legal frameworks, and differ-
ences in medication availability could also contribute to 
these variations. Further research is needed to determine 
whether these differences impact country-specific EMS 
protocols or transport methods (e.g., higher use of HEMS 
in Austria/Switzerland). In order to ensure optimal 
trauma pain management, future efforts should focus on 
standardizing prehospital analgesia guidelines across dif-
ferent healthcare systems and improving data collection 
in the TraumaRegister DGU. Furthermore, enhanced 
research and clinical decision-making would be achieved 
by improving data collection in the TraumaRegister DGU 
by distinguishing analgesia from sedation and recording 
specific drug administration details.

Of those transported by land, 60% (n = 43,163) received 
analgesia before hospitalization, compared with 82% 
of patients transported via HEMS. Generally, the qual-
ity requirements for working in HEMS are higher (e.g., 
medical specialist, various additional certificates, inten-
sive care experience). This could be one reason for the 
increased incidence of analgesia in this group. However, 
this discrepancy inevitably raises the question of whether 
this difference in care provided by the medical profession 
is acceptable from the patient’s point of view, as para-
medics already provide better analgesia in an individual 
comparison using Switzerland as an example [23].

On average, patients in the analgesic group spent 
around 7 min longer on scene than patients who did not 
receive analgesics. The reasons for this are most likely 
multifactorial. However, this correlation could be due 
to the greater severity of injuries in patients in the anal-
gesic group. This hypothesis could also be supported 
by the fact that 95% of patients in the analgesic group 
received concomitant fluid therapy. An analysis from 
the TraumaRegister DGU® also showed in a multivariate 
method that the on-scene time is extended by an aver-
age of 3.7 min with analgesia and by 3.8 min with infu-
sion therapy [31]. The average number of prehospital 
measures was 2.5 ± 0.89 in the analgesia group, compared 
to 0.90 ± 0.71 in the non-analgesia group, indicating an 
increased time expenditure in our present evaluation.

To ensure safe analgesia, it is essential to have a thor-
ough understanding of the pharmacological properties 
of the substances involved, receive proper training in 
their use, and have access to emergency equipment to 
address any complications [5, 26, 32]. This applies to all 
providers, whether nurses, paramedics, or emergency 
physicians, and in all situations, whether prehospital or 
hospital. The necessary monitoring measures and emer-
gency equipment depend on the anticipated complica-
tions and side effects. Monitoring for analgesia can be 
based on the expected side effects. However, unexpected 
changes in vital signs must be expected in critical trauma 
care, regardless of analgesia, so monitoring their ECG, 

blood pressure, respiratory rate, heart rate, and SpO2 is 
essential. Continuous capnography monitoring should 
be mandatory for all intubated patients. Nasal capnogra-
phy can also be used in spontaneously breathing patients 
[32, 33]. Addressing potential insufficiency of analge-
sia requires education and training, understanding of 
patients personal and cultural expressions of pain and 
appropriate documentation as required by the guide-
lines. Physicians, paramedics and qualified nursing staff 
need to reflect on the actions of the emergency services 
to achieve this goal.

Limitation
The main limitation is the lack of specificity in defining 
the variable ‘analgosedation’, which could explain some 
distortions. Additionally, due to the lack of information 
about the medical staff (such as age, gender, profession, 
specialty, etc.) and the patient’s pain details, only one-
sided analyses can be presented. Ideally, the documen-
tation should be optimized comprehensively, especially 
since the current guideline has included analgesia as a 
separate chapter. Digital documentation of emergency 
medical services could offer additional possibilities for 
data linking and improved data validity with good soft-
ware, even if the entry in the TraumaRegister DGU® cur-
rently involves processes. The retrospective nature of our 
study is also one of the limitation. However, it is impor-
tant to note that the AIS score estimates the severity of 
the injury rather than the impact of energy input. Addi-
tionally, the accident mechanism can only be differenti-
ated rudimentarily due to the lack of detailed information 
recorded in the TR-DGU.

Conclusions
Analgesia represents a crucial aspect of emergency 
medicine, as evidenced by its inclusion in the relevant 
guidelines. Consequently, it is imperative to ensure that 
analgesia is documented with precision. However, the 
present analysis is limited in its ability to assess analge-
sia, and the reasons for influencing factors cannot always 
be elucidated. Nevertheless, there appears to be an 
insufficiency of analgesia in some areas of trauma care. 
Although the data should be interpreted with caution, 
our analysis revealed that 34% of patients with a mean 
Injury Severity Score (ISS) of 19.59 had not received 
prehospital analgesia. The integration of digital linking 
between prehospital documentation and clinical data 
could potentially enhance the quality of the latter.
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