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Introduction

Abstract

Objective: Most previous retrospective studies failed to show a consistent association
between pre-hospital time intervals and mortality in trauma patients, bringing the
recommendation of “transport fast to increase survival” under question. The aim of this
study was to evaluate the association of response time, scene time, and transport time
with 24-hour in-hospital mortality.

Methods: In this cross-sectional study data were collected In the emergency department
(ED). Time intervals were obtained from emergency medical service (EMS) central system.
All traumatized patients presented to an urban academic hospital by EMS with Emergency
Severity Index (ESI) levels 1 or 2 were included in the study. Exclusion criteria were age
under 16 or above 65, being transported from outside of the city, severe underlying
medical illness, life threatening intoxications, and randomized trauma score (RTS) of more
than 10. Patients were followed in the hospital for 24-hour mortality.

Results: A total of 2884 patients were enrolled in the study. Response time, scene time,
transport time, and total out of hospital time were all associated with mortality in univariate
analysis (P=0.02, 0.01, <0.001, and 0.001, respectively). In multivariate regression analysis,
transport time was associated with 24-hour mortality (P<0.001, OR [95% Cl]: 1.20 [1.16-
1.24]).

Conclusion: Although time intervals in most previous studies did not show association
with mortality, there is no recommendation such as “pre-hospital time intervals in
traumatized patients should not be limited,” since limiting time intervals for taking a
traumatized patient to the hospital still seems to be prudent. Our findings support the
recommendation of decreasing the transportation and total out of hospital time in the
present condition in Kerman city EMS system.

Keywords: Prehospital Emergency Care, Time-to-Treatment, Trauma, Transportation,
Emergency medical service

EMS system activation to presence of an ambulance on

Direct transportation of critically ill trauma patients
should be performed in an organized trauma system and
direct transfer to a trauma center in some cases (e.g. severe
traumatic brain injury) should not be sacrificed for the
concept of “initial stabilization” at a nearer non-trauma
center (1,2). In order to transport a trauma patient to a
trauma center, the rationale of decreasing the out of hos-
pital time to increase survival is long being considered by
authors and emergency medical systems (EMSs) (3). Some
authors have considered this variable as a total out of hos-
pital time (4,5), whereas most researchers in the recent
years have divided the total out of hospital time to a num-
ber of “intervals,” including a response time (time from

the scene), scene (or on-scene) time (time that an ambu-
lance spends on the scene to the beginning of departure),
and transport time (time from the beginning of departure
to patient’s arrival at the emergency department [ED]) (6-
8). The correlations among varying combinations of these
intervals with trauma-related mortality were evaluated by
different studies. There are also some studies which as-
sessed these intervals with mortality in non-trauma states,
including stroke, sepsis, acute heart failure (AHF), and
acute myocardial infarction (AMI) (9-11). Although some
multicenter studies with large populations were done re-
garding time intervals and mortality, nearly all of them are
performed in a retrospective manner. In addition, there is
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still no universal recommendation based on these find-
ings, since there is inconsistency among their results ac-
cording to different systems and settings. In the present
study, we have evaluated a relatively large population to
find possible associations between pre-hospital time in-
tervals and in-hospital 24-hour mortality to provide fur-
ther evidence regarding this conflicting issue.

Methods

This cross-sectional study was performed prospectively on
trauma patients presenting by EMS to Bahonar academic
hospital, a level I urban trauma center in Kerman, a large
city with a population of near 1 million in the southeast of
Iran. Bahonar hospital is the main referral center for trau-
ma patients with an annual ED census of nearly 75000. All
measurements in this study were done 24 hours before the
outcome happened.

In a period of 17 months (November 20, 2013 to May 20,
2015), trauma patients brought to Bahonar hospital by
EMS in the presence of one researcher and triaged to the
resuscitation room were considered as eligible patients.
Triage in Bahonar hospital is performed by a trained
nurse blinded to our study objectives. The researchers
(2 residents of emergency Medicine - 2 constant persons
- in post graduate year [PGY] 3) did not interfere with
triage. In our center, a 5-level Emergency Severity Index
(ESI) (12-14) system is used for triage, with only ESI level
1 or 2 patients are transferred to the resuscitation room.
Exclusion criteria were age under 16 or above 65, being
transported from outside the official territory of the city,
presence of severe medical illness potentially affecting the
study outcomes, severe and life threatening intoxications,
and randomized trauma score (RTS) of more than 10 (15).
The EMS system in Kerman city is an integrated and well-
functioning system including 15 all-time stand-by ambu-
lances, 2 ambulance-buses, and 1 helicopter (for outside
of the city events). This system does not use motorcycle-
ambulances (motor lances). All ambulance vehicles have
2 EMTs; at least one of them is paramedic. The vehicles
do not use automatic electrical defibrillators for resuscita-
tion, and they follow a local pre-hospital life support sys-
tem (16). Before conducting the study, we did a pilot study
with 50 patients divided between the 2 researchers to mea-
sure their inter-observer agreement in calculating RTS.
The Spearman correlation coefficient was 0.84, which
was in the excellent range. During the study, an attending
physician of emergency medicine (a single person) peri-
odically and randomly visited the patients simultaneously
with the researchers, assessing the agreements between
measurements. Fortunately, the agreements were all in the
excellent range during the study. The remaining cases of
disagreement were solved by consensus. A convenience
sample of patients with trauma who passed the inclusion
and exclusion criteria were enrolled in the study. For each
patient, 3 time intervals (response time, scene time, and
transport time) were obtained according to the records

38 Journal of Emergency Practice and Trauma, 2016, 2(2), 37-41

of the EMS computerized central system. The source of
time intervals was chosen to be the computerized system
because EMS dispatch operator immediately records the
times when technicians announce scene arrival, depar-
ture, or ED arrival. Other potentially confounding vari-
ables recorded were age, sex, and mechanism of injury
(falls, motor vehicle collisions [MVCs], etc). After com-
pleting the standardized sheet by researchers, all patients
were followed during the first 24 hours of admission for
mortality- our only outcome.

Values are reported as mean + standard deviation (SD) for
normally distributed continuous variables. To report vari-
ables without a normal distribution, median * inter quar-
tile range (IQR) was used. Proportions were presented as
percentages with 95% CI. For univariate analysis, continu-
ous data were analyzed using the Student ¢ test according
to the Kolmogorov-Smirnov test (All data had normal dis-
tribution) and categorical data were compared using Pear-
son 2 test. In multivariable model, we entered all vari-
ables with a potential to predict the outcome according
to univariable analysis results. All variables with P values
less than 0.25 in the univariable analysis were put into a
logistic regression analysis (17) to determine independent
relationships with 24-hour mortality. The multivariable
analysis was performed by constructing a logistic regres-
sion model using forward Wald method and odds ratios
(ORs) for variables were reported. Statistical analysis was
performed by SPSS version 16.0 (SPSS Inc., Headquarters,
Chicago, IL) software program. A P value less than 0.05
was considered to be statistically significant.

Results

From an eligible population of 3240 patients triaged to re-
suscitation room in the study period in the presence of re-
searchers, 2884 patients were enrolled in the study (Figure
1). 1902 (70%) were males and 982 (30%) were females.
The mean (SD) age was 30.23 (12.4). The mechanism of
injury was MVC in 2587 (89%), street or home fights in 67
(2.3%), and fall injury in 364 (12.7%) patients. The mean
(SD) values for response time, scene time, transport time,
and total out of hospital time were 8.5 (3.6), 12.9 (5.1),
9.8 (4.1), and 31.3 (8.3) minutes, respectively. Minimum-
maximum values for these variables were 2-26, 2-46, 3-37,
and 10-75 minutes, respectively. In the first 24 hours of
follow-up, 147 (5%) patients died attributed to trauma.
Age, sex, and mechanism of injury were not associated
with 24-hour mortality (P=0.34, 0.7, and 0.26, respec-
tively), but response time, scene time, transport time, and
total out of hospital time showed associations with this
outcome in the t test (Table 1).

Because response time, scene time, and transport time
have co-linear relations with total out of hospital time, we
created the final model excluding the latter variable. In
multivariable logistic regression analysis, the model run
by entering response time, scene time, and transport time
showed an independent association between transport
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Figure 1. Study population.

Table 1. Variables associated with mortality in univariable analysis

Variable OR (95% Cl) P value
Response time 0.95 (0.90-0.99) 0.02
Scene time 0.96 (0.92-0.99) 0.01
Transport time 1.17 (1.14-1.21) <0.001
Total out of hospital time 1.03 (1.01-1.05) 0.001

Table 2. Variables associated with mortality in multivariable logistic
regression

Variables entered Variable showing

in the model association olis el

P value

Response time
Scene time
Transport time

Transport time 1.20(1.16-1.24) <0.001

time and mortality in the final step (Table 2). When divid-
ing patients into 2 groups with total out of hospital times
of less than 60 minutes and 60 minutes or more in logistic
regression analysis, 21 patients in the latter group showed
increased mortality by a factor of 22 relative to the other

group.

Discussion

In the setting of non-traumatic out of hospital cardiac ar-
rest, it was shown that pre-hospital time intervals would
make a survival and system performance benefit (18,19),
although there are studies which did not find any associa-
tion between transport time and mortality in this setting

and concluded that a modest increase in transport time
may be beneficial at the cost of patient’s arrival at a highly
equipped center (20). In case of trauma patients, the re-
verse scenario seems to be present: the literature fails to
show a consistent association between pre-hospital in-
tervals and mortality, but there are some studies showing
benefit from lower time intervals in urban (6) and rural
(21) areas. Also, in a large multicenter study performed
by Newgard et al (22), a survival benefit was shown in pa-
tients with penetrating trauma if the scene time was less
than 10 minutes over those with scene times over 20 min-
utes. Although there is a famous out of hospital “golden
hour” in pre-hospital trauma transport conversations,
this large study failed to show any difference in mortality
between the 2 groups with total out of hospital times of
60 minutes or less and more than 60 minutes. Results of
our study showed independent association between trans-
port time with 24-hour mortality, which is inconsistent
with previously larger studies. By each minute increase in
transport time, there will be a 20% rise in 24-hour mortal-
ity. However, there are differences between our study and
larger retrospective and multicenter studies performed
previously: first, data collection in this study (except for
time measurements) were done in a prospective manner
with pre-programming; second, by choosing RTS more
than 10 as an exclusion criteria, we automatically enrolled
more ill patients relative to most previous studies; third,
we limited our outcome to 24-hour mortality presuming
the fact that mortality after this period may be due to more
confounding factors; and lastly, this study is performed in
a different setting and different EMS system from north
America. It can be concluded that recommendations for
out of hospital time frame limitations and procedures may
be best written with great respect to local circumstances.
We have found associations between 24-hour mortality
with response time, scene time, and total out of hospital
time in univariate analysis. The OR of total out of hospital
time showed that when total out of hospital time increases
by 1 minute, the 24-hour mortality rate will rise by 3%.
However, we did not enter the total out of hospital time
in the final model because there is close correlation with
this variable and other time intervals. It was optimal that
we were able to measure time intervals ourselves, like the
other variables, but this was impractical according to our
resources. Also, we included and excluded patients and
measured RTS in the time of ED entrance, which were
several minutes later than the event. We could not mea-
sure vital signs by ourselves in the field, but we preferred
not to rely on field recorded vital signs, since our experi-
ence implied exact measurements cannot be done in the
field conditions. This, however, can act as a source of bias
in our study. We also did not measure injury severity score
(ISS) (ISS measurement is not a routine practice among
the emergency physicians in Iran and most of them use
RTS instead) for patients and this anatomic trauma score
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may also act as a confounding factor. The major limita-
tion of our study was its restriction to one large city with
a smaller study population relative to previous larger and
multicenter studies. Therefore, our results could not be
extrapolated to other regions easily.

Conclusion

Transport time showed a significant independent asso-
ciation with in-hospital 24-hour mortality in our study. It
seems that local circumstances play a significant role in
our findings, since previous larger studies in the devel-
oped world failed to show such an association. Although
time intervals in most previous studies did not show asso-
ciation with mortality, there is no recommendation such
as “pre-hospital time intervals in traumatized patients
should not be limited,” since limiting time intervals for
taking a traumatized patient to the hospital still seems to
be prudent. Our findings support the recommendation
of decreasing the transportation and total out of hospital
time in the present condition in Kerman city EMS system.
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