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Abstract
Objectives: To investigate the predictive value of two novel scores, including the modified 
rapid emergency medicine score (mREMS) and new trauma score (NTS), in the outcome of 
hospitalized elderly patients with traffic injuries.
Design: Descriptive-analytical cross-sectional study.
Setting(s): Tabriz, the capital of East Azerbaijan province, northwestern Iran.
Participants: Over 65 years old patients being injured in traffic accidents were included in the 
current study and divided into three groups. Logistic regression analysis was used to determine 
the predictive value of mREMS and NTS scores in elderly patients with traffic accidents.
Outcome measures: NTS is based on a revision of the revised trauma score (RTS) parameters, 
which includes replacing the Glasgow coma scale (GCS) score with the GCS code and the 
number of breaths per minute with blood oxygen saturation (SpO2). The mREMS includes age, 
systolic blood pressure (SBS), heart rate (HR), respiratory rate (RR), SpO2, and GCS.
Results: Totally, 243 elderlies with road traffic injuries were enrolled in this study. The mREMS 
score in male patients showed a significant difference, and the odds ratio (OR) in these patients 
was 1.5 (95% confidence interval [CI] = 1.15-1.95, P < 0.05). Based on the results, the NTS 
significantly differed in male patients, and the OR in these patients was 0.97 (95% CI = 0.95-
0.99, P < 0.05). The NTS had similar discrimination to mREMS in the prediction of elderly 
patients’ severity of trauma (hospitalization or discharge). In cut-off point 7.5, the sensitivity of 
mREMS and specificity were 71% and 53%, respectively. In cut-off point 216, the sensitivity 
and specificity of NTS were 84% and 47%, respectively.
Conclusions: mREMS and NTS have a moderate degree of predictive usefulness for older 
patients who have sustained many traumas. It is advised that this problem should be further 
assessed accurately by a thorough investigation.
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Introduction
Road accidents are the leading cause of injury-related 
mortality in hospitals. About 1.35 cases die each year due 
to road accidents. In addition, 20-50 million people will 
suffer from non-fatal complications. The cost imposed on 
communities due to traffic accidents is equal to 3% of the 
mass production of countries.1 According to the World 
Health Organization, the number of elderly is increasing, 
and it is estimated that between 2015 and 2050, it will 
almost double from 12% to 22%.2 Trauma in the elderly 
increases with age and is one of the important causes 
of mortality and morbidity.3, 4 Poor vision, hearing, and 

musculoskeletal system associated with decreased visual 
acuity, poor sound perception, postural instability, and 
reduced reaction time are related to age.5, 6 Immediate and 
delayed consequences in the elderly after traumatic events 
are skeletal fractures, skull injuries, and death.7, 8 Compared 
to young people, older people with similar traumas are at 
higher risk of death and longer hospital stays.9, 10 Trauma 
scores for trauma patients have long been an important 
component of prehospital triage.11-13 The Glasgow Coma 
Scale (GCS) score was replaced with the GCS code, and 
the respiratory rate (RR) was replaced with blood oxygen 
saturation (SpO2), making the new trauma score (NTS) a 
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refinement of the revised trauma score (RTS) parameters 
that were used to determine the prognosis.14-16 Another 
score created in 2004 is the modified rapid emergency 
medicine score (mREMS), which incorporates age, 
systolic blood pressure (SBP), heart rate (HR), RR, SpO2, 
and GCS.17, 18 This investigation will help the healthcare 
system to plan to reduce mortality in the elderly by 
choosing efficient methods to assess patients’ prognoses. 
It also enables better management of elderly traumatic 
patients by physicians with accurate knowledge of the 
characteristics affecting mortality in the elderly. 

Methods
In this descriptive-analytical cross-sectional study, after 
obtaining approval from the regional ethics committee 
(IR.TBZMED.REC.1399.119), all elderly people with 
traffic accidents referred to the emergency department of 
a Hospital from September 2020 to September 2021 were 
evaluated by the triage nurse.

Patients over 65 with traffic accidents who were 
referred to the emergency department met the inclusion 
criteria. Defects in patients’ clinical records for factors 
such as personal satisfaction or transfer to other centers 
were considered the exclusion criteria. The data collecting 
form included patient demographic information such as 
age, gender, length of hospital stay, underlying conditions, 
and accident type. Moreover, areas affected by trauma 
and patients’ hemodynamic parameters, type of vehicle 
(car, motorcycle, or non-motorized vehicles), and the 
role of the elderly in the accident (driver, passenger, or 
pedestrian) were recorded, and patients were evaluated 
for mREMS and NTS, as well as radiographic findings 
and nosocomial infections. To evaluate the anatomical 
location of the trauma, patients were examined for the 
abbreviated injury scale. Patients were classified into 
three groups, including Patients in the age range of 65-
74, 75-84, and over 85 years old. Their gender, accident 
type, contribution to the accident, and results were all 
investigated as well. Frequencies and percentages, as 
well as means and standard deviations were utilized for 
reporting qualitative and quantitative data, respectively. 
For continuous variables, the means of two unrelated 
groups were compared using an independent t-test. 
Patients’ hospital outcomes were divided into two groups, 
including inpatient and discharge groups, in order to 
assess the predictive usefulness of mREMS and NTS. The 
predictive usefulness of the mREMS in elderly individuals 
involved in traffic accidents was evaluated using logistic 
regression analysis. The prognostic significance of the 
NTS in the hospital outcome of elderly patients involved in 
traffic accidents was also assessed using logistic regression 
analysis. The statistical analysis of the data was performed 
using IBM SPSS, version 21.0. (IBM Corp., Armonk, 
USA). A P value of 0.05 was used in this investigation to 
determine the significance level.

Results
The information of 243 injured people in traffic accidents 
being over 65 years old who have been registered in the 
traffic accident system from the beginning of September 
2020 to the end of August 2021, was evaluated in this 
study. The average age of the elderly injured in traffic 
accidents was about 73 ± 6.9 years old; overall, 67.6% and 
32.4% of them were males and females, respectively. Mean 
SBP, SpO2 level, level of consciousness, rater, and HR were 
120.3 ± 25.8 mm Hg, 95.5 ± 3.3%, 14.4 ± 2.2, 18.5 ± 7.6 
per minute, and 84.7 ± 3.6 per minute, respectively. The 
majority of injured elderly people in each age group were 
men. 

Table 1 provides the demographic information of the 
elderly injured in traffic accidents. The odds ratio (OR) 
for male patients with the significantly different mREMSs 
was 1.5 (95% CI = 1.15-1.95, P < 0.05) in the logistic 
regression study for the predictive usefulness of the 
mREMS in senior patients involved in traffic accidents, 
implying that for one unit increase in the mREMS, the 
chance of hospitalization in male patients increased by 
50%, while the mREMS in female patients demonstrated 
no significant difference.

The NTS in male patients showed a significant 
difference in the hospital outcome of elderly patients 
involved in traffic accidents, and the OR in these patients 
was 0.97 (95% CI = 0.95-0.99, P < 0.05). More precisely, 
for every unit increase in the NTS, the likelihood of 
hospitalization in male patients decreased by 0.03%, while 
NTSs represented the discernible difference in female 
patients (Table 2).

The ROC and the AUC formulas were utilized to 
determine the predictive value of the NTS and mREMS 
in the severity of trauma (hospitalization or discharge). 
Tables 3 and 4, as well as Figures 1 and 2, demonstrate 
how the AUC of scores is roughly equal. Based on the 
results, the sensitivity and specificity of mREMS and NTS 
were 71% and 53% at cutoff point 7.5, as well as 84% and 
47% at cut-off point 216, respectively.

Discussion
Approximately 5.8 million deaths from trauma occur each 
year, accounting for 10% of all mortality worldwide.19 The 
results of studies represented that the highest incidence 
of accidents was related to people over 60 years. Elderly 
people are more at risk of injuries and deaths due to motor 
vehicle accidents than young people, and among elderly 
road users, pedestrians are highly vulnerable.20 Iran is one 
of the countries with the highest number of deaths due to 
traffic accidents. On the other hand, the issue of accidents 
in the elderly is of great importance today because, first 
of all, the elderly population is increasing, and statistical 
indicators show that the aging process has begun in our 
country, and according to forecasts by 1429, the elderly 
population in the country will reach 24.9%. Secondly, 
the mobility and lifestyle of the elderly put them at risk 
of serious harm. Additionally, consistent with the results 
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of the present study, Furtado et al found that most of the 
elderly who were injured in road accidents were men.21 
A thorough assessment of the severity of the trauma is 
essential for enhancing trauma care since the severity of 
trauma injuries affects mortality and morbidity in trauma 

patients. Several scoring systems have been created in 
recent years to evaluate the severity of trauma patients’ 
injuries and to offer an impartial scale for the patient’s 
initial condition as part of the therapy selection criteria. 
Nevertheless, there is no widely used grading system for 
determining the severity of trauma.22 It goes without saying 
that better trauma patient care outcomes result from the 
ability to forecast death at the moment of admission 
with speed and accuracy. The optimum scoring system 
for emergency use should include a limited number of 
factors.23 Since Champion et al introduced RTS roughly 
30 years ago, this technique has been extensively utilized 
to assess the prognosis of trauma patients. Changes to RTS 
parameters are required according to recent studies. As 
a result, NTS was created using the updated parameters, 
which included a change to the actual GCS rather than the 
GCS code, a change to the SBP interval used to calculate 
the code value, and a change in SpO2 rather than the rate of 
respiration.24 To determine the predictive value of the NTS 
in elderly patients, the results of this study are consistent 
with previous findings.24, 25 REMS is a simplified version 
of Acute Physiology and Chronic Health Evaluation II 
that allows rapid score calculation.26 REMS is determined 
based on the GCS, RR, SpO2, MAP, HR, and age. This 
score has been demonstrated to be an accurate predictor 
of death in emergency room patients who are not 
undergoing surgery.27 REMS has been altered, along with 
mREMS. The results of the current study, which assessed 
the predictive usefulness of the mREMS in elderly patients 
involved in traffic accidents, are consistent with those of 
the earlier study.17 In contrast to more sophisticated scores 
that frequently call for aggressive measures, the mREMS 
is an adaptation of the REMS and is intended to be a real-
time triage score that can accurately predict mortality 

Table 1. Demographic and Traffic Information of the Elderly Injured in Traffic Accidents

Age Group Gender Frequency (%) Type of Accident Frequency (%) Patient Role in the Accident Frequency (%) Outcome Frequency (%)

65-74

Male

99 (65.6) Vehicle-passerby 73 (48.3) Passerby 74 (48.7) Outpatient 49 (65.3)

Vehicle-object 8 (5.3) 36 (23.7)

Vehicle-animal 1 (0.7) Driver

Vehicle-Vehicle 46 (30.5)

Female

52 (34.4) Overturning 13 (8.6) Passenger 40 (26.3) Inpatient 26 (34.7)

Fall 4 (2.6)

Off the road 2 (1.3) Others 2 (1.3)

Others 4 (2.6)

75-84

Male

43 (70.5) Vehicle-passerby 43 (69.3) Passerby 3 (69.3) Outpatient 17 (56.7)

Vehicle-object 3 (4.8)

Vehicle-vehicle 13 (21.0)

Female
Overturning 2 (3.2) Passenger 11 (17.7) Inpatient 13 (43.3)

Others 1 (1.6)

 > 85
Male

13 (68.4) Vehicle-passerby 13 (72.2) Passerby 14 (73.7) Outpatient 4 (50.0)

Vehicle-vehicle 4 (22.2) Driver 1 (5.3)

Female 6 (31.6) Overturning 1 (5.6) Passenger 4 (21.0) Inpatient 4 (50.0)

Note. OR: Odds ratio; CI: Confidence interval; NTS: New trauma score; GCS: Glasgow Coma Scale; SBP: Systolic blood pressure; SpO2: Peripheral oxygen 
saturation.

Table 2. Univariate Logistic Regression Analysis for mREMS and NTS Scores

Score Gender OR 95% CI P Value

mREMS
Male 1.5 1.15-1.95 0.003

Female 1.2 0.77-1.89 0.414

NTS
Male 0.97 0.95-0.99 0.01

Female 0.98 0.96-1.01 0.182

Note. OR: Odds ratio; CI: Confidence interval; NTS: New trauma score; GCS: 
Glasgow Coma Scale; SBP: Systolic blood pressure; SpO2: Peripheral oxygen 
saturation; mREMSL Modified rapid emergency medicine score.

Table 3. Predictive Value of NTS in the Severity of Trauma (Hospitalization 
or Discharge) of Patients Using the ROC

AUC

Test Result Variable(s): NTS Scores 

Area SE P Value
Asymptotic 95% CI

Lower limit Upper limit

0.642 0.054 0.010 0.535 0.748

Note. AUC: Area under the curve; CI: Confidence interval; SE: Standard error.

Table 4. Predictive Value of mREMS Trauma Scores in the Severity of Trauma 
(Hospitalization or Discharge) of Patients Using the ROC Curve

AUC

Test Result Variable(s): mREMS

Area SE P Value
Asymptotic 95% CI

Lower Limit Upper Limit

0.668 0.055 0.003 0.560 0.775

Note. AUC: Area under curve; SE: Standard error; CI: Confidence interval.
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during hospitalization. The mREMS is less arbitrary and 
takes less time to calculate than certain other models (e.g., 
injury severity score), while still serving as a predictor of 
death.17 Given the frequency of traffic accidents and severe 
and fatal injuries in Iran and its individual, social, and 
economic consequences, it is obvious that the first and 
most basic step in preventing and controlling accidents 
in the elderly, timely identification, and evaluation of 
problems and drawing of accurate situation is available 

to be able to make the necessary plans to control them 
and thus reduce the burden of injuries caused by traffic 
accidents in the elderly. 

The predicted travel time (PTT) is a measure of 
how far the traumatic patient has to travel to get to a 
competent injury care facility.28 Understanding how 
PTTs affect patient outcomes may help advance the value 
and effectiveness of injury care delivery by highlighting 
changes to the injury framework organization given that 
significant resources are invested to maintain trauma 
center (TC) status. Greater PTTs to trauma care result 
in lower TC use rates after serious injury according to a 
recent Canadian study.29 There have also been reports of 
variations in PTTs to Canadian TCs. Uncertainty persists 
on the connection between PTTs to TCs and mortality 
following significant trauma. There is a higher chance of 
death for trauma patients hurt in locations with higher 
PTTs to TCs. The method of injury alters the strength 
of this link and the possible causes behind it. Higher 
chances of ejection after motor vehicle crashes in more 
rural regions imply that behavioral patterns (e.g., seatbelt 
use) may be at least partially to blame for this link. Higher 
PTTs to trauma care increased the chance of death in cases 
of penetrating trauma, and this association persisted after 
scene deaths were excluded, suggesting that variations in 
post-injury care or delayed post-scene transport durations 
may account for this finding. Reducing prehospital delays 
for patients hurt in distant places may improve their 
outcomes because patients injured in areas with less 
access to trauma care were more likely to have longer 
prehospital intervals.29

In-hospital mortality in trauma patients was not 
significantly predicted by the NTS according to the study 
of Galvagno et al; nonetheless, the result of this result 
is in line with that of the other research, claiming that 
NTS was a substantial predictor of mortality in trauma 
patients.30 One meta-analysis comprehensively examined 
the accuracy of physiological scoring systems (WPS) in 
predicting the mortality of critically ill patients based 
on data from 25 articles. The overall study revealed that 
for the REMS, RAPS, mREMS, and WPS criteria, the 
respective areas under the summary ROC curve were 0.83, 
0.89, 0.64, and 0.86, respectively. In-hospital mortality was 
well predicted by the three models (i.e., RAPS, REMS, and 
WPS) according to the analysis. Additionally, compared 
to other patient scenarios, the value of these models in 
trauma patients was significantly higher.31

To the best of our knowledge, few comparative studies 
have been performed, especially in Iran, on the two scoring 
systems. Therefore, it is suggested that in future research, 
the efficiency of these two scoring systems is examined 
more comprehensively and compared with other systems 
in the emergency department on trauma patients.

Conclusions
The findings suggested that mREMS and NTS have a 
moderate degree of predictive usefulness for older patients 

Figure 1. ROC Curve of NTS Variable in Predicting the Severity of 
Trauma (Hospitalization or Discharge). Note. ROC: Receiver operating 
characteristic curve; NTS: New trauma score

Figure 2. ROC curve of mREMS Variable in Predicting the Severity of 
Trauma (Hospitalization or Discharge). Note. ROC: Receiver operating 
characteristic curve; mREMS: Modified rapid emergency medicine score
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who have sustained many traumas. It is recommended 
that this issue be further evaluated appropriately by 
applying a thorough investigation.
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