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Abstract. Background and aim: One of the main reasons for healthcare professionals to intervene with a 
 patient engaged in sports activities is trauma. In the case of severe traumas or incidents that occur in hard-to-
reach locations, the preferred method of transport is aeromedical evacuation. Unfortunately, there is limited 
published evidence regarding this subject. Therefore, an epidemiological analysis was conducted to under-
stand the primary cause of dispatching medical transport to mountainous regions. Methods: A retrospec-
tive observational analysis was conducted using the HEMS database from 1/1/2009 to 12/31/2019. The 
database collected interventions carried out through aeromedical services in the italian regions of Lombardy, 
Veneto, and Trentino-Alto Adige. Results: out of 31,063 missions, 14,155 (45.5%) were medical and 11,717 
(37.7%) were traumatic. High-altitude rescues (>1,500 meters) involved 4,761 patients (15.3%), with 3,791 
(35.7%) from sporting activities. RTS significantly decreased from mission start to hospital arrival (7.2 vs. 6.9; 
p<0.001). The NACA score indicated that 1,755 (68.8%) patients needed prompt hospitalization. Conclusions: 
This study examines how seasonal variations and activities impact helicopter rescues. Moreover, RTS and 
NACA score reveal that most rescues involve complex cases needing rapid transport and hospitalization. The 
research underscores the necessity for specialized strategies and equipment for high-altitude rescues and calls 
for further investigation into the logistics and clinical management of these missions. (www.actabiomedica.it)
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Introduction

Engaging in sports activities is essential for 
maintaining a healthy life and avoiding chronic con-
ditions (1,2); however, such activities can also ex-
pose athletes to significant emergencies, which may 
arise from acute medical conditions (3) or traumatic 
incidents (4,5). The nature of these emergencies can 
vary depending on the type of sport and the individ-
ual’s medical history (6,7). In the event of a medical 
or traumatic emergency, prompt first aid provided by 

bystanders or those involved in the sporting activity is 
crucial (3,8). Effective first aid, however, necessitates 
proper training for both bystanders (9,10) and other 
athletes (11,12). In Italy, during a medical emergency, it 
is necessary to contact the emergency medical services  
(EMS) by dialing the emergency telephone number 112,  
particularly when the individual’s clinical condition 
requires immediate transportation to a hospital. The 
dispatch center for emergency healthcare (118) coordi-
nates the dispatch of the most appropriate type of ve-
hicle (13). The EMS-dispatch center can send various 
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types of vehicles to the scene, including basic life sup-
port (BLS) ambulances, advanced life support (ALS) 
ambulances (14), or helicopters (HEMS) (15,16). The 
choice of vehicles is based on the severity of the pa-
tient’s condition and the transport time, with the dis-
tance from the nearest hospital being a crucial factor 
(17). However, there might be situations where logis-
tical challenges, rather than the clinical severity, dic-
tate the choice of vehicle (18,19). For example, during 
mountain sport activities (20), the Helicopter Emer-
gency Medical Service (HEMS) may be necessary due 
to the difficulty of ground vehicles in accessing the 
event site, even for cases of minor traumas (21). In re-
cent years, the number of incidents related to mountain 
sports has increased (22), despite a significant reduc-
tion during the COVID-19 pandemic (23-25) due to 
stay-at-home policies (26). The rise is primarily due to 
sports-related traumas such as skiing, snowboarding, 
and others (27-29). In these cases, the patient might 
suffer severe trauma, necessitating helicopter rescue 
for a timely hospital admission due to clinical reasons. 
Alternatively, the patient could have a lower severity 
code, and the dispatch of the helicopter may be due to 
logistical issues as excessive distance from the hospital 
or inaccessible roads (30). Despite the importance of 
helicopter emergency services in rescuing individuals 
involved in sports-related trauma, there is limited evi-
dence on the specific use patterns of the EMS systems. 
In northern Italy, HEMS are managed by the dispatch 
centers of the EMS, which have the authority to decide 
whether to dispatch the helicopter based on logistical 
reasons or the severity of the patient’s condition. The 
health professionals in the HEMS system are trained 
in emergency management and retrieval (31). They can 
perform advanced cardiovascular life support (ACLS) 
or advanced trauma life support (ATLS) algorithms, 
even in mountainous areas (32-34). In many cases, 
trained personnel are involved in missions that focus 
on simple retrievals. However, there is limited data on 
the volume of retrieval activities (35). This study aims 
to analyze the rescues recorded in three major regions 
of northern Italy to understand the characteristics of 
these emergency interventions. The study examined 
the HEMS databases of the Lombardy, Veneto, and 
Trentino-Alto Adige regions.

Materials and Methods

Data collection

This retrospective observational study was con-
ducted on the HEMS database from 1st January 2009 
to 31st December 2019. We analized 31,063 registered 
HEMS interventions.

This analysis examined missions conducted in 
three Italian regions: Veneto with 4 helicopters (Pieve 
di Cadore, Treviso, Padova, and Verona), Trentino-
Alto Adige with 3 helicopters (Bolzano, Bressanone, 
and Lasa), and Lombardy with 5 helicopters (Sondrio, 
Como, Bergamo, Brescia, and Milan). The orographic 
characteristics of these regions differ significantly. 
Lombardy (total 23,864 km²) comprises 9,650 km² 
(40.4%) of mountainous terrain, 2,968 km² (12.4%) of 
hilly land, and 11,246 km² (47.1%) of plains. Trentino- 
Alto Adige (total 13,606 km²) consists entirely of 
mountainous terrain, covering 13,606 km² (100%). 
Meanwhile, Veneto (total 18,407 km²) encompasses 
5,346 km² (29.0%) of mountainous terrain, 2,656 km² 
(14.4%) of hilly land, and 10,405 km² (56.5%) of 
plains. The database is a tool promoted and managed 
by the HEMS association (Mountain Hems Asso-
ciation). Every rescue base can participate in the data 
collection by entering their rescue mission data in the 
database. Data collection began on 1st January 2009 
and continued until 31st December 2019. Additionally, 
the collection was interrupted due to the COVID-19 
pandemic. The Lombardy region was the first re-
gion involved, followed by Veneto and Trentino-Alto 
Adige. The various bases progressively joined the data 
entry process over the ten-year period.

Each helicopter rescue base affiliated with the 
HEMS association has a database manager responsi-
ble for verifying the accuracy and completeness of the 
entered data. Informed consent is not required from 
patients because sensitive patient data is not entered in 
the database, and the helicopter’s departure base is not 
recorded within the system. Therefore, it is not possible 
to link individual interventions to a specific base. The 
database contains logistical data of the rescue  (rescue 
altitude, external temperature, weather) and clinical 
characteristics of the patient.
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Statitical analysis

Categorical variables are presented as frequen-
cies and percentages, while continuous variables are 
expressed as means and standard deviations (SD). The 
average number of rescues for sports-related and non-
sports-related events was analyzed using a one-way 
ANOVA test. Differences were considered statistically 
significant when p<0.05.

Results

Out of 31,063 registered interventions in the 
HEMS database, 14,155 (45.6%) were medical events, 
11,867 (38.2%) were traumatic events, and the remain-
ing 5,040 (16.2%) were unclassified events. The aver-
age age of patients was 49.8 (SD: 22.8), and 21,068 
(67.8%) subjects were male. Out of the total, 22,286 
(71.7%) patients were of Italian nationality. The num-
ber of rescues for individuals engaged in recreational, 
sporting, or excursion activities is 10,603, 34.1% of the 
total. Among these, 2,162 (20.4%) cases involved an 
acute medical event.

4,159 (47.1%) cases were classified as a major trau-
matic event and assessed through the Revised Trauma 

Score (RTS). Among these, 3,402 (81.8%) patients had 
a RTS <9 at the beginning of the rescue mission, which 
represents an indicator of severe clinical impairment. 
A reduction in the RTS was observed from the one 
measured during the beginning of the mission, to the 
one assessed at hospital arrival (7.2 (3.0) vs 6.9 (3.1);  
p<0.001). Among the patients rescued during sport-
ing activities, 3,791 (35.7%) were rescued at an altitude 
higher than 1,500 meters. If we analyze the clinical 
characteristics of these patients, 52 were intubated 
with an endotracheal tube (IOT). There were 74 sub-
jects with an altered level of consciousness; among 
these, for 24 patients the loss of consciousness was un-
witnessed. ACLS maneuvers were initiated in 46 sub-
jects. Return of spontaneous circulation (ROSC) was 
achieved in 16 patients.

Figure 1 shows the number of rescues per month. 
During the winter months of January and February, 
the overall number of rescues decreases. However, the 
ratio of rescues for sports-related and non-sports activ-
ities remains similar during those months. During the 
summer and spring, the number of missions increases, 
particularly for non-sport events. Table 1 shows the 
number of subjects rescued above 1,500 meters and 
their activities before the rescue. 4,761 patients were 
rescued above 1500 meters, 15.3% of the total rescues.
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Figure 1. Number of rescues per month conducted by HEMS. ANOVA test F (1ù,22)=16,24, 
p<0.001.
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not. In our analysis, 1,755 patients (68.8%) had a score 
greater or equal to 3, thus indicating a high-risk pa-
tient that requires prompt hospitalization. 127 patients 
had a NACA score of 7, so were assessed as dead.

Discussion

This study aims to analyze the recorded helicop-
ter rescues of three northern italian regions to better 
understand the characteristics of these emergency 
interventions. Our analysis utilized the HEMS data-
base, a tool used by rescue bases to collect intervention 
logistics and mission outcomes. The database is valu-
able for epidemiological investigations. The timing of 
providing rescue during the management of a medi-
cal emergency is crucial (36,37). It is directly linked 
to patient outcomes and their chances of survival. 
Furthermore, numerous factors, such as environmen-
tal conditions, can influence the patient survival rate 
and affect the patient’s outcome during the manage-
ment of an emergency (38,39). This aspect is particu-
larly pertinent during high-altitude rescues managed 
by helicopters. Activities performed by individuals can 
also have significant clinical outcomes. For instance, 
sports can lead to urgent medical situations in other-
wise healthy individuals, even though such events are 
less frequently related to acute medical reasons (3) 
and more frequently to traumas (40,41). According 

Table 2 shows the comparison of the Revised 
Trauma Score (RTS) at the beginning and at hospi-
tal admission for patients with traumatic conditions 
rescued at more than 1500 m altitude. The RTS was 
assessed for 1,177 patients and it remained stable for 
the majority of patients (977, 83.0%); it decreased for 
128 (10.9%) and increased for 72 (6.1%) patients, as 
reported in Table 2.

Figure 2 shows the National Advisory Commit-
tee for Aeronautics (NACA) score of patients rescued 
above 1,500 meters. The NACA score was assessed for 
2,549 patients.

The NACA score is related to the initial assess-
ment of the patient. Based on the subjective severity 
observed in the patient, the health professional decides 
on a code to determine whether the patient requires 
immediate transport to the emergency department or 

Table 1. Type of sport practiced by the subject rescued at an 
altitude higher than 1500 meters.

Sport Altitude >1500 m % sport

Alpine skiing 1532 40.4%

Hiking 886 23.4%

Mountaineering 443 11.7%

Other 157 4.1%

Mountain biking 102 2.7%

Snowboarding 216 5.7%

Ski mountaineering 177 4.7%

Off-piste skiing 91 2.4%

Motorcycle riding 31 0.8%

Sledding 25 0,7%

Paragliding 24 0,6%

Ice climbing 23 0,6%

Mushroom picking 18 0,5%

Road cycling 13 0.3%

Hunting 12 0,3%

Snowshoeing 13 0,3%

Cross-country skiing 15 0,4%

Horseback riding 5 0,1%

Rock climbing gym 3 0,1%

Hang gliding 3 0,1%

Ice hockey 1 0,0%

Ice skating 1 0,0%

Table 2. RTS of patients rescued at more than 1500 m altitude.

RTS at hospital admission
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events. Between all the subjects with trauma, 47.1% 
had a major traumatic event according to the RTS as-
sessment. Additionally, we observed a significant de-
crease of the RTS from the beginning of the rescue 
mission to the time of arrival at the hospital (7.2, SD: 
3.0; vs 6.9, SD: 3.1; p<0.001). This finding is crucial as 
it underlines the importance of patient management 
during helicopter transportation, as there may be sig-
nificant physiological changes for rescued and trauma 
patients during transportation. Currently, there is a 
lack of studies on the topics of transportation and lo-
gistics involved in these situations. The NACA score 
is assessed at the rescue scene and was performed on 
73.9% of patients rescued above 1500 meters. In this 
scenario, around 39.7% of patients faced a high clinical 
risk and required immediate hospitalization. It should 
be noted that among the individuals who were rescued 
while participating in a sporting activity, 15.3% were  
engaged in an activity at an altitude higher than 1500 m.  
This is related to the areas that were examined, as the 

to our analysis, during the winter months of January 
and February, the overall number of rescues decreases. 
However, the ratio of rescues for sports-related and 
non-sports activities remains similar during those 
months. During the summer and spring, the number of 
missions increases, particularly for non-sports events. 
This phenomenon may be related to the seasonality 
of human activities, specifically the ski season, which 
unfolds during the winter months and thus increases 
the proportion of rescues carried out for sporting rea-
sons. This study explores interventions that occurred 
at high altitudes during sports activities, highlighting 
the impact of rescue through two different scales, the 
RTS and the NACA score. In particular, the NACA 
score can be performed also on patients with acute 
medical events, whilst the RTS can only be applied to 
traumas. Among all the subjects, 34.1% patients were 
engaged in a sport activity before the rescue. Of these 
patients, 20.4% experienced an acute medical event, 
while the remaining cases were related to traumatic 

Figure 2. NACA score.
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