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Background: Vital signs and level of consciousness are one of the most important components 
of patient examination in traffic accidents. Vital signs show a suitable measure of the initial 
condition of the patient and also the effect of the interventions. In this study, to evaluate the 
effects of the type of helicopter emergency medical service (HEMS) or ground emergency 
medical service (GEMS) ambulance transport, the changes in initial vital signs and arriving at 
the hospital in traffic accident patients were compared.

Materials and Methods: The data collected in this retrospective analytical descriptive study 
as a census included the type of transfer, age, gender, distance from the scene to the hospital, 
duration of the mission, mechanism of injury, patient’s condition and vital signs, and level 
of consciousness. The propensity score matching was used to control confounding factors. 
The analysis of the outcomes of systolic blood pressure, heart rate, respiratory rate, and level 
of consciousness of patients when they arrived at the hospital was done with a generalized 
linear model. Before and after the matching of HEMS and GEMS patients, vital signs, level of 
consciousness, and other initial variables were compared with the t-test and the chi-square test.

Results: Initial vital signs before matching showed that HEMS patients had lower systolic 
blood pressure and consciousness in addition to higher respiratory and heart rates (P<0.05). 
After matching, no significant difference was observed in primary vital signs (P<0.05). After 
interventions and transfer, no significant difference was observed in vital signs arriving at the 
hospital in HEMS and GEMS (P<0.05).

Conclusion: After matching, HEMS and GEMS patients did not have significant differences 
in the level of consciousness and initial vital signs when they arrived at the hospital. There 
should be more accuracy in the triage and selection of patients who need to be transported by 
HEMS.
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Introduction

ssessing vital signs provides an image of 
the vital functions of the patient’s body [1]. 
In trauma, the state of vital signs can predict 
the rate of mortality, complications, need 
for surgery, blood transfusion, and need for 
life-saving and resuscitation interventions 
in pre-hospital and hospital emergencies 

[2]. The main vital signs in pre-hospital conditions are 
heart rate, respiratory rate, and blood pressure [1]. Blood 
pressure, respiratory rate, heart rate, and level of con-
sciousness can change under the influence of trauma [3]. 
Low blood pressure is still a most important clinical fac-
tor to consider when evaluating and caring for an injured 
patient with possible bleeding. Pre-hospital low blood 
pressure is associated with increased injury severity and 
the need for fluid therapy [4]. 

The nervous, respiratory, and circulatory systems are 
critical systems that work together to regulate, supply, 
and distribute oxygen. Anything that interferes with 
the supply of oxygen or the delivery of oxygenated red 
blood cells to the tissues of the body can lead to cell 
damage or death, and if not treated quickly, cause the 
death of the patient [3]. The evaluation and management 
of the patient in the pre-hospital emergency begins with 
the initial examination; therefore, the pre-hospital care 
provider needs to identify and correct problems affect-
ing the delivery of oxygen to every cell in the body. Vital 
signs and level of consciousness are one of the vital com-
ponents of patient examination in all types of trauma, 
including traffic accidents. Vital signs provide a suitable 
measure of the initial condition of the patient as well as 
the effect of the interventions made in the pre-hospital 
emergency [3, 5]. Also, vital signs are one of the crucial 
factors in the prognosis of emergency patients outside 
the hospital [3, 4].

Pre-hospital emergency with effective care reduces the 
risk of death of patients by 25% [6]. Traffic accidents 
are one of the common cases of pre-hospital emergency 
use [5, 7]. The most common vehicle used in the pre-
hospital medical emergency system is the ground emer-
gency medical service (GEMS), which reaches the scene 
of the accident and transports the patient by ground route 
[7]. Helicopter emergency medical service (HEMS) is 
another part of pre-hospital care, which is a crucial com-
ponent of pre-hospital care. HEMS provides early medi-
cal interventions to patients and quickly transports them 
to the hospital [5]. The effectiveness of HEMS has been 
investigated in various studies and it has various advan-
tages, such as faster transfer of patients from the scene of 

the accident to the hospital, transfer of specialist forces 
to the patient’s bedside, the possibility of accessing im-
passable places and overcoming traffic [8-10]. However, 
in HEMS, operational costs and risks of operational ac-
cidents are more compared to GEMS. One of the actions 
performed by caregivers in GEMS or HEMS is to mea-
sure and record vital signs when arriving at the accident 
scene. Also, in the next stages of care, the vital signs are 
re-evaluated and recorded in the patient’s file. Registra-
tion of vital signs is done at least two times (at the time 
of arrival at the scene of the accident and at the time of 
arrival at the hospital) [5]. 

To evaluate the effects of transport and care in GEMS 
or HEMS, it is necessary to compare the change in the 
patient’s condition with the change in vital signs. In the 
same injuries, the patient’s prognosis is caused by two 
factors, the type of transmission and the manner of GEMS 
and HEMS interventions [5]. Due to the same equipment 
and expertise of caregivers in GEMS and HEMS in Qom 
City, Iran, the vital signs of patients can reflect the initial 
condition of patients as well as the outcome of the type of 
GEMS or HEMS transportation. In this study, the transfer 
and interventions in GEMS or HEMS can be related to 
the change in the vital signs of patients. Accordingly, the 
present study compares the vital signs of traffic accident 
patients transported to Shahid Beheshti Hospital in Qom 
City, Iran by GEMS or HEMS.

Materials and Methods 

In this descriptive and analytical retrospective study, 
all road traffic accident patients who were transferred 
to Shahid Beheshti Hospital in Qom City by the GEMS 
or HEMS pre-hospital emergency between March 21, 
2014, and March 19, 2018, were investigated by census 
method. The exclusion criteria were receiving treatment 
at the scene of the accident without transfer to the hos-
pital, the lack of consent to transfer to the hospital, pre-
hospital death, transfer during cardiopulmonary resusci-
tation, transfer by city ambulances, mission time from 
20:00 to 6:00, and deficiencies in the pre-hospital file. 
To collect the information available in the pre-hospital 
emergency center of Qom Province, Iran, a researcher-
made checklist whose content validity was confirmed 
was employed [11]. The collected information includes 
the type of transportation (GEMS or HEMS), age, sex, 
distance from the accident site to the hospital, duration 
of the mission (duration of arriving at the accident site, 
duration of being at the scene of the accident, duration 
of reaching the hospital), mechanism of injury (MOI) 
(type of vehicle collision, light vehicle with fixed ob-
stacles, light vehicle with passenger, light vehicle with 
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motorcycle, light vehicle with light vehicle, light vehicle 
with heavy vehicle, light vehicle rollover, motorcycle 
with fixed obstacles, motorcycle with passenger, motor-
cycle with motorcycle, motorcycle with heavy vehicle, 
motorcycle rollover, heavy vehicle with fixed obstacles, 
heavy vehicle with pedestrian, heavy vehicle with heavy 
vehicle, rollover of heavy vehicle, rollover with bicycle 
and chain accident), patient condition (passenger, bi-
cycle driver, motorcycle driver, motorcycle passenger, 
light car driver, passenger of light car, driver of a heavy 
car, passenger of a heavy car), vital signs and level of 
consciousness at the beginning and when arriving at the 
hospital (systolic blood pressure, heart rate, respiratory 
rate, and level of consciousness based on the Glasgow 
coma scale [GCS]).

In Qom Province, Iran, the equipment available in the 
GEMS or HEMS is the same and has basic and advanced 
airway management equipment, mechanical ventilation, 
cardiac monitor, electroshock, blood pressure and blood 
oxygen saturation, IV access, fluid therapy, injectable 
and oral drugs, devices of stabilization of the spine and 
limbs, bleeding control devices and wound dressings, 
patient transportation equipment and other devices. In 
terms of the expertise of the medical team, GEMS and 
HEMS are the same and include two caregivers with a 
nurse, paramedic, or a combination of nurse and para-
medic education [11]. Examination of respiratory rate, 
heart rate with number/min criteria, and level of con-
sciousness is also performed by the emergency care-
giver based on the GCS. GCS level is calculated using 
eye response (4 points), verbal response (5 points), and 
motor response status (6 points). The minimum total 
GCS score is 3 and the maximum total score is 15 [7]. 
A manual sphygmomanometer is used to measure blood 
pressure in GEMS and HEMS. To control confound-
ing factors, propensity score matching was used using 
R software, version 3.6.2. Propensity score matching is 
a tool to control confounders in non-experimental stud-
ies [12]. In propensity score matching, pairs of people 
are formed from two groups under study, in such a way 
that matched people in two groups have similar values 
of basic variables and propensity score. The most com-
mon propensity score matching is one-to-one matching, 
which was used in this study. One of the matching meth-
ods, which in addition to determining the propensity 
score in the two groups under study, requires specifying 
a regression model for the outcome. Selecting a regres-
sion model depends on the nature of the outcome. In 
the outcome with continuous variables, a linear model 
is used [13-15]. Considering that the studied outcomes 
included the vital signs of systolic blood pressure, heart 
rate, respiratory rate, and level of consciousness of the 

patients when they arrived at the hospital, the general-
ized linear model was used. After matching, an analysis 
of the quantitative and qualitative variables of the two 
groups was performed with the t-test and the chi-square 
test, respectively [16]. A significance level of <0.05 was 
considered bilaterally.

Results

The study population was 2057 patients, including 566 
HEMS patients and 1491 GEMS patients. Before match-
ing, HEMS patients had lower initial systolic blood pres-
sure (110.58±18.75) and lower level of consciousness 
(14.61±1.40), compared to GEMS (P<0.05); however, the 
initial heart rate (87.21±11.63) and initial respiratory rate 
(17.33±2.70) were higher in HEMS patients (P<0.001). The 
number of patients in each group after matching was 566 
patients (Table 1). After matching, no significant difference 
was observed in initial systolic blood pressure, initial heart 
rate, initial respiratory rate, and initial level of conscious-
ness in HEMS and GEMS patients. Also, after matching, 
no significant difference was observed in the variables of 
age, gender, mechanism of injury, patient condition, and 
distance from the accident site to the hospital (Table 2).

According to the β coefficients shown in Table 3, the 
difference in systolic blood pressure when arriving at the 
hospital in HEMS and GEMS patients was not significant 
(P=0.219). On average, this blood pressure was about 23 
mm Hg in the patients with rollover motorcycles and 
about 14 mm Hg in the motorcycle accident with a heavy 
car less than the patients in the chain accident (P<0.05). 
Also, in patients who had a light car accident with fixed 
obstacles, a light car with a motorcycle, a light car with a 
light car, rollover of a light car, a heavy car with a heavy 
car, and rollover of a heavy car, more than 10 mm Hg of 
low blood pressure was observed compared to chain ac-
cident patients (P<0.05). In the accident between a light 
car and a heavy car, about 9 mm Hg low blood pressure 
was observed (P<0.05). The decrease in systolic blood 
pressure when arriving at the hospital had a significant 
relationship with the decrease in initial systolic blood 
pressure and the increase in initial heart rate (P<0.05). 

The difference in heart rate when arriving at the hospital in 
HEMS and GEMS patients was not significant (P=0.176). 
Heart rate on arrival at the hospital in the MOI of the light 
vehicle with fixed obstacles, light vehicle with a motorcy-
cle, light vehicle with a light vehicle, light vehicle rollover, 
motorcycle with a motorcycle, motorcycle with a heavy 
vehicle, and motorcycle rollover is significantly more than 
chain crash (P>0.05). Also, the increase in the heart rate 
when arriving at the hospital was significantly related to 
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Table 1. Comparison of studied variables by GEMS and HEMS after matching

P
No. (%)/Mean±SD

Variables 
GEMS (n=566)HEMS (n=566)Total Patients 

0.688
373(65.9)232(58.7)705(62.3)Male 

Gender 
193(34.1)234(41.3)427(37.7)Female 

0.50047(83)14(2.5)61(5.4)A light vehicle with fixed obstacles

MOI

0.76416(2.8)1(0.2)17(1.5)A light vehicle with a passenger

0.43028(4.9)6(1.1)34(3)Light vehicle with a motorcycle

0.699161(28.4)194(34.3)355(31.4)Light vehicle with light vehicle 

0.65311(1.9)24(4.2)35(3.1)Light vehicle with heavy vehicle

0.855195(34.5)265(46.8)460(40.6)Rollover of a light vehicle

>0.9991(0.2)0(0)1(0.1)Motorcycle with fixed obstacles

0.8302(0.4)4(0.7)6(0.5)Motorcycle with passenger

0.7893(0.5)11(1.9)14(1.2)Motorcycle with motorcycle

0.6653(0.5)2(0.4)5(0.4)Motorcycle with heavy vehicle

0.48957(10.1)17(3)74(6.5)Rollover of motorcycle

0.9993(0.5)0(0)3(0.3)Heavy vehicles with fixed ob-
stacles

>0.9992(0.4)0(0)2(0.2)Heavy vehicle with a passenger

0.72817(3)12(2.1)29(2.6)Heavy vehicle with heavy vehicle

0.93017(3)14(2.5)31(2.7)Rollover of heavy vehicle 

>0.9991(0.2)0(0)1(0.1)Rollover with a bicycle

0.2532(0.4)2(0.4)4(0.4)Chain accident

0.72517(3)3(0.5)20(1.8)Passerby

Patient condition 

0.5802(0.4)0(0)2(0.2)Bicycle driver

0.36061(10.8)22(3.9)83(7.3)Motorcycle driver

0.50427(4.8)15(2.7)42(3.7)Motorcycle passenger

0.247133(23.5)89(15.7)222(19.6)Light vehicle driver

0.628286(5.5)412(72.8)698(61.7)The passenger of a light vehicle

0.76725(4.4)13(2.3)38(3.4)Heavy vehicle driver

0.09215(2.7)12(2.1)27(2.4)The passenger of a heavy vehicle

0.40632±16.6229.29±16.0530.64±16.39Age (y)

0.26625.13±11.9353.11±18.3039.12±20.84Distance from the accident site to the hospital (km)
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the decreased age, decreased initial systolic blood pressure, 
increased initial heart rate, increased initial respiratory rate, 
decreased initial GCS, and increased duration of transfer to 
the hospital (P<0.05). 

The difference in respiratory rate when arriving at 
the hospital in HEMS and GEMS patients was not sig-
nificant (P=0.550). However, increased respiratory rate 
when arriving at the hospital is related to the decreased 
initial systolic blood pressure, increased initial heart rate, 
increased initial respiratory rate, and increased initial 
consciousness (P<0.05).

The difference in the level of consciousness when ar-
riving at the hospital was not significant based on the 
GCS in HEMS and GEMS patients (P=0.808). On aver-
age, the consciousness level when arriving at the hospital 
in the MOI was significantly lower than in the chain ac-
cident (P<0.05). This level of consciousness when arriv-
ing at the hospital in patients who were drivers and pas-
sengers of motorcycles was significantly lower than the 
consciousness of patients who were passengers of heavy 
vehicles (P<0.05). Decreased consciousness when arriv-
ing at the hospital was associated with increased initial 
heart rate and decreased initial GCS (P<0.05).

Discussion

This study evaluated the effect of the type of HEMS or 
GEMS transport using the comparison of changes in ini-
tial vital signs and when arriving at the hospital. Primary 
vital signs before matching showed that HEMS patients 
had lower systolic blood pressure and consciousness, 
and higher respiration rate and heart rate. After match-
ing, no significant difference was observed in primary 
vital signs. After interventions and transfer, no signifi-
cant difference was observed in vital signs when arriving 
at the hospital in HEMS and GEMS. 

Before matching, HEMS patients on average had lower 
mean systolic blood pressure and higher initial heart rate 
and respiration, which is consistent with the results of 
some other studies [17-19]. These symptoms are regard-
ed as shock indicators. Shock caused by trauma has been 
known for more than three centuries and still plays a 
major role in the causes of death of patients [3]. Accord-
ing to the preliminary results of this study, many HEMS 
patients usually have unstable hemodynamic conditions 
and are in shock. One of the crucial reasons for trans-
ferring patients by HEMS is the same unstable clinical 
conditions [18].

P
No. (%)/Mean±SD

Variables 
GEMS (n=566)HEMS (n=566)Total Patients 

<0.0017.70±5.1816.54±5.8612.12±7.07Duration of reaching the accident scene (min)

0.04118.61±11.5412.17±8.3315.39±10.56Duration of presence at the scene of the accident (min)

<0.0117.82±4.3313.12±4.7515.46±5.10Transfer duration to the hospital (min)

Abbreviations: HEMS: Helicopter emergency medical service; GEMS: Ground emergency medical service; M: Minute.

Table 2. Basic vital signs in HEMS and GEMS

P

Post-matching

P

Pre-matching

Vital Signs Mean±SDMean±SD

GEMS (566)HEMS (566)Total PatientsGEMS (1491)HEMS (566)Total Patients 

0.266113.69±17.96110.58±18.75112.14±18.410.002113.33±17.76110.08±18.75112.57±18.07Systolic blood 
pressure (mm Hg)

0.13483.84±10.0287.21±11.6385.53±10.98<0.00183.47±10.1687.21±11.6384.51±10.71Number of heart rate 
(number/min)

0.89016.71±2.3917.33±2.7017.02±2.57<0.00116.65±2.5617.23±2.7016.84±2.62Respitatory rate 
(number/min)

0.08514.93±0.5614.61±1.4014.77±1.07<0.00114.94±0.5314.61±1.4014.85±0.87
Level of consciousness 
(based on the Glasgow 

coma scale)
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Table 3. Generalized linear analysis of vital signs when arriving at the hospital

Systolic Blood PressureHeart RateRespiratory RateLevel of Consciousness
Variables 

βSDPβSDPβSDPβSDP

-1.1900.9680.219-0.2720.6500.1760.1040.1740.5500.0160.0670.808GEMS
Transfer 

type 
0--0--0--0--HEMS

0.6220.5310.2420.2690.3560.4500.1250.0950.1920.5000.0360.175Male 
Gender 

0--0--0--0--Female 

-12.1583.8800.0026.1212.6050.019-0.0800.6970.909-0.1230.2690.648
Light vehicle 

with fixed 
obstacles

MOI

-5.4834.9740.2706.1203.3390.067-0.2530.8940.777-0.4620.3440.180
Light vehicle 

with a 
passenger

-10.6594.9430.0317.8413.3180.018-0.1050.8880.906-0.9540.3420.005
Light vehicle 

with a 
motorcycle

-10.4103.7750.0066.3282.5340.0130.1750.6780.797-0.0990.2610.704
Light vehicle 

with light 
vehicle

-9.2133.9850.0214.8532.6750.0700.2080.7160.772-0.0190.2760.944
Light vehicle 
with heavy 

vehicle

-10.6933.7650.0056.5952.5270.0090.1190.6760.861-0.1110.2610.670Rollover of a 
light vehicle

-3.9459.0620.663-15.8176.0840.009-1.5561.6290.339-0.8620.6280.170
Motorcycle 
with fixed 
obstacles

-5.1885.5940.3545.0313.7550.180-0.2201.0050.827-0.6030.3870.120Motorcycle 
with passenger

-9.6735.1110.05810.1353.4310.0030.0830.9180.928-1.1060.3540.002
Motorcycle 

with 
motorcycle

-13.9715.4010.0109.9073.6260.0060.9150.9710.346-2.6150.374<0.001
Motorcycle 
with heavy 

vehicle

-5.7004.8610.2418.1593.2630.012-0.3600.8730.680-1.1370.3370.001Rollover of 
motorcycle

-8.3726.2840.183-0.1644.2190.969-1.4251.1290.2070.2040.4350.640
Heavy vehicles 

with fixed 
obstacles

-6.8427.3050.3495.2664.9050.283-1.1591.3130.378-0.4030.5060.426
Heavy vehicle 

with a 
passenger

-11.9044.6470.0101.2743.1200.683-0.3920.8350.6390.0630.3220.845
Heavy vehicle 

with heavy 
vehicle

-10.0294.6020.0291.9733.0900.523-0.0090.8270.9910.1340.3190.675Rollover of 
heavy vehicle

-23.16211.2560.0402.0817.5570.783-0.7672.0230.705-0.1460.7800.851Rollover with a 
bicycle

0--0--0--0--Chain accident
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After matching HEMS and GEMS patients, no sig-
nificant difference was observed in initial systolic blood 
pressure, initial heart rate, initial respiratory rate, and ini-
tial level of consciousness. These results can indicate the 
formation of two identical groups of HEMS and GEMS 
patients. Also, after matching the outcomes of the study, 
no significant difference was observed in systolic blood 
pressure when arriving at the hospital, heart rate when ar-
riving at the hospital, or respiration rate when arriving at 
the hospital, which is consistent with the results of some 
studies [8, 20, 21]. In the study conducted by Brown et 
al., who examined an equal sample size of HEMS and 
GEMS, no significant difference was observed in the 
systolic blood pressure, heart rate, and respiration of the 

patients [8]. However, in some studies, inconsistent re-
sults are found [17, 18, 22]. In the study conducted by 
Zhu et al. despite matching, a significant difference was 
observed in the vital signs of HEMS and GEMS patients, 
so that HEMS patients had lower systolic blood pres-
sure, higher heart rate, and higher abnormal breathing 
rate [18]. Differences in pre-hospital emergency systems 
can affect this outcome. One of the influential factors in 
the treatment of shock is the duration of care and treat-
ment [7]. Some pre-hospital emergency systems perform 
special treatments for shock, such as the transfusion of 
blood and its products, but others focus on rapid transfer 
and performing procedures in hospitals. This difference 
in pre-hospital measures can affect this outcome [3]. 

Systolic Blood PressureHeart RateRespiratory RateLevel of Consciousness
Variables 

βSDPβSDPβSDPβSDP

-3.2354.3140.453-4.9762.8960.086-0.2480.7750.7490.4580.2990.126Passerby

Patient 
condition 

9.3858.0430.243-0.3895.3990.9430.1051.4450.9420.2070.5570.710Bicycle driver

-1.1594.0200.773-5.7212.6990.034-0.4380.7220.544-1.2420.278<0.001Motorcycle 
driver

-2.6864.0970.512-6.1632.7500.025-0.5770.7360.434-0.9600.2840.001Motorcycle 
passenger

0.6902.6760.797-3.5691.7970.047-0.8270.4810.0860.2460.1850.184Light vehicle 
driver

-0.2802.6630.916-3.5751.7880.046-0.6970.4780.1450.2290.1840.216
The passenger 

of a light 
vehicle

0.7072.1020.7370.4751.4110.737-0.6860.3780.0690.0120.1450.935Heavy vehicle 
driver

0--0--0--0--
The passenger 

of a heavy 
vehicle

0.0420.0180.022-0.0410.0120.001-0.0040.0030.268-0.0010.0010.582Age (y)

0.0030.0170.886-0.0100.0110.4200.0030.0030.2880.0010.0010.460Distance from the 
accident site (km)

-0.0900.0450.046-0.0080.0300.807-0.0030.0080.7170.0050.0030.114Duration of reaching the 
accident scene (min)

0.0260.0230.282-0.0140.0150.397-0.0010.0040.7850.0020.0010.345
Duration of presence at 

the scene of the accident 
(min)

0.0590.0570.2990.0910.0380.017-0.0010.0100.9240.0040.0040.303Transfer duration to the 
hospital (min)

0.7910.016<0.001-0.0220.0100.038-0.0060.0020.046-0.0020.0010.055Systolic blood pressure
(mm Hg)

-0.0820.0250.0010.7830.017<0.0010.0110.0040.023-0.0040.0010.046Number of heartrates
(number/min)

-0.1520.1020.1370.2160.0680.0020.7690.018<0.001-0.0080.0070.276Respiratory rate
(number/min)

0.3540.2230.113-0.7590.149<0.0010.0890.0400.0260.9680.015<0.001
Level of consciousness
(based on the Glasgow 

coma scale
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Before matching, HEMS patients on average had a 
lower level of consciousness, which is consistent with the 
results of some other studies [17, 18]. Patients with brain 
injury can be the most challenging patients. Pre-hospital 
care includes ensuring adequate delivery of oxygen and 
nutrients to the brain and rapid identification of patients 
with increased intracranial pressure and brain herniation. 
Effective pre-hospital care can not only reduce mortal-
ity from this type of injury but also reduce the incidence 
of permanent neurological disability [3]. The level of 
consciousness according to the GCS should be carefully 
recorded so that specific changes over time can be noted 
[3, 7]. Calculating GCS is crucial as it can help classify 
the severity of brain damage. A GCS score of 13 to 15 
indicates the possibility of mild brain damage, a score 
of 9 to 12 indicates moderate brain damage, and a score 
of 3 to 8 indicates severe brain damage. Standard guide-
lines recommend intubation for GCS scores equal to or 
less than 8 [3]. After matching, no significant difference 
was observed between the level of consciousness before 
arriving at the hospital (P=0.085) and when arriving at 
the hospital in HEMS and GEMS patients (P=0.808). 
In a study by Tsuchiya et al. the consciousness level of 
the patients was different before matching, but it was 
very close after matching [19]. This issue shows that the 
matching of basic variables can be effective in choosing 
a matched sample in terms of the consciousness level.

This cross sectional study may have shortcomings. One 
of the most effective criteria in the selection of matched 
patients is the injury severity score (ISS), which was not 
recorded in the Emergency Department of Shahid Be-
heshti Hospital in Qom Province, Iran. Due to the mea-
surement of initial vital signs and when arriving at the 
hospital in HEMS and GEMS manually and according 
to the emergency conditions, the possibility of error ex-
ists in the measurement. Despite the use of vital signs, 
pre-hospital caregivers face difficulties in measuring 
and recording them. Incomplete documentation of vital 
signs is observed in HEMS and GEMS and when they 
are measured manually, especially in pre-hospital care 
environments and increased patient numbers. To over-
come this problem, some pre-hospital emergencies use 
automatic monitors that regularly measure vital signs 
and upload them to the electronic medical record [2]. Al-
though the equipment and caregivers are similar in each 
of the transportation methods, the conditions of care in 
HEMS and GEMS can be different depending on the 
level of mastery of the personnel in the provided care. 
Therefore, it is suggested to conduct studies on the effect 
of the type of interventions on the outcome of patients’ 
vital signs. This study only limited its analysis to initial 
vital signs and on arrival at the hospital. Considering 

the faster transfer of patients by HEMS, examining the 
long-term outcome of patients may lead to a different 
outcome. Due to the same equipment and expertise of 
HEMS and GEMS careers in Qom Province, it is sug-
gested to conduct studies of different careers and differ-
ent equipment in HEMS and GEMS. According to the 
survey conducted in a province and a treatment center, to 
prove the findings, it is required to repeat the study on a 
wider level and with a larger sample size.

Conclusion 

After matching, no significant difference was observed 
in HEMS and GEMS patients in the level of conscious-
ness and initial vital signs when they arrived at the treat-
ment center. Considering the lack of effect of the type of 
transfer on the level of consciousness and vital signs of 
the patients, the provision of equipment and specialized 
caregivers can be effective in the condition of the pa-
tients. Also, there should be more accuracy in the triage 
and selection of patients who need to be transported by 
HEMS.
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