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Abstract

Background: Injuries related to motor vehicle-related trauma (MVRT) and subway-related trauma
(SRT) represent distinct mechanisms of urban injury with differing demographic, clinical, and
outcome profiles. Despite this, the comparative data are limited. This study aims to compare patient
characteristics, injury severity, hospital course, and outcomes between MVRT and SRT, with a focus
on implications for clinical management and resource utilization in urban trauma systems. Methods:
A single-center retrospective review was conducted from January 1, 2016, to December 31, 2023, using
trauma registry data for 1,043 patients (MVRT, n = 604; SRT, n = 439). Variables included were
demographics, Glasgow Coma Scale (GCS), Injury Severity Score (ISS), hospital and ICU length of
stay (LOS), blood alcohol levels, and disposition outcomes. Statistical analysis utilized chi-
square/Fisher’s exact tests, Wilcoxon rank-sum tests, and ordinal/multinomial logistic regression
with covariate adjustment. Results: MVRT patients were younger (mean 42.2 vs. 47.0 years, p<0.001)
and more often female (25.5% vs. 20.1%, p=0.0395). SRT injuries were associated with a higher mean
blood alcohol level (125.9 vs. 70.3 mg/dL, p<0.001). MVRT had significantly higher injury severity
(ISS 22.6 vs. 10.5, p<0.001), lower GCS (11.3 vs. 13.1, p<0.001), longer ICU LOS (4.8 vs. 2.0 days,
p<0.001), and longer hospital LOS (13.0 vs. 8.8 days, p<0.001). Mortality was greater in MVRT (19.0%
vs. 8.2%, p<0.001), while patients with SRT were more often discharged home (60.8% vs. 51.0%).
Racial distribution also differed, with MVRT patients more frequently Black (62.6% vs. 56.0%) or
White (14.4% vs. 4.1%), whereas SRT showed higher proportions of Asian and Other/Unknown
classifications. Payor status also varied, with Medicaid coverage predominating in SRT (46.8% vs.
26.7%), while MVRT patients were more likely to carry commercial (17.2% vs. 11.9%) or no-fault
insurance (18.4% vs. 0%). Regression analysis identified lower GCS and older age as independent
predictors of disposition; blood alcohol level was not independently associated with outcomes.
Conclusions: MVRT injuries were associated with higher injury severity, longer hospitalizations, and
greater mortality, whereas SRT demonstrated lower ISS but higher alcohol involvement and more
favorable discharge patterns. While alcohol was nearly twice as high in subway cases, it did not
independently predict outcomes. These findings highlight important mechanistic differences that
may inform targeted prevention and resource allocation strategies in urban trauma care.

Keywords: motor vehicle-related trauma; subway-related trauma; patient characteristics; injury
severity; hospital course; clinical outcomes
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Background

Transportation-related traumatic injuries remain a major cause of morbidity and mortality
worldwide. Approximately 1.2 million people die as a result of motor vehicle-related trauma (MVRT)
each year. [1]Injuries resulting from MVRTs are the third leading cause of death in the United States
[2]. These events often involve high-energy impacts between motor vehicles, pedestrians, cyclists,
and roadside obstacles, producing a wide spectrum of injuries ranging from minor abrasions to
complex polytrauma.

Railway injuries, though less common, also pose a public health challenge, particularly in
densely populated cities like New York City (NYC), with a subway system that carried 2,027,286,000
riders in 2023 [3]. Though transit fatalities are relatively low in the United States compared to motor
vehicles [4]Subways have higher all-cause fatality rates than other forms of mass transit. [5]. Incidents
can vary widely, ranging from ground-level falls, falls onto subway tracks, and being struck by trains.

Very little research has been performed, though, comparing injuries sustained in MVRT vs SRT.
Understanding the different demographic characteristics, clinical measures, and outcomes of injuries
sustained in these incidents is critical for optimizing prehospital care, guiding hospital-based trauma
management, and informing public health strategies aimed at prevention. This is especially true in a
location like New York City, as both motor vehicles and the subway are used by millions of people
each year. This paper examines and compares the patterns, severity, and outcomes of traumatic
injuries from these two transportation modalities.

Methods

This is a single-center, retrospective review conducted at ElImhurst Hospital, a level 1 trauma
center in Queens, New York City. All patients who presented to the center with traumatic injuries as
a result of a motor vehicle-related trauma or subway-related trauma from January 1, 2016, through
December 31, 2023, were included. Patients who did not sustain injuries related to these
transportation modalities were excluded. 1,043 patients were identified.

Patient data was requested from the National Trauma Registry of the American College of
Surgeons (NTRACS) Database. Data collected included patient demographics, clinical measures
(including Glasgow Coma Scale (GCS), injury severity score (ISS), hospital and ICU length of stay
(LOS), and alcohol level), and hospital disposition. A chart review was also performed for any
missing information. All patient identifying information was removed.

Analysis was conducted using SAS 9.4 software. Chi-square and Fisher’s exact were used to
analyze categorical demographic data such as Gender, Race, Ethnicity, and Disposition. Continuous
variables (mean, standard deviation, median, and range were analyzed via PROC MEANS and
Wilcox rank-sum for non-normality. Ordinal and multinomial logistic regressions were performed
for associations, including covariates and interaction terms; alcohol level was analyzed as a
continuous covariate. A p-value of less than 0.05 was considered significant. All analyses were
performed with the help of the built-in statistical tools available in SAS.

Results

A total of 1,043 patients were included. These patents were further divided into two categories
based on whether their traumatic injuries were related to an MVRT (604 patients) or an SRT (439
patients). Demographic information is shown in Table 1. Both MVRTs and SRTs were predominantly
male, though MVRT patients were less often male than SRT patients (74.5% vs 79.9%, p=0.0395). The
average age of MVRT patients was 42.2 years vs 47.0 years in SRT patients (p<0.0001). Ethnicity was
similar between the two groups, with 44.4% of MVRTs and 43.2% of SRTs being of Hispanic origin.
Race differed between the two groups; while Black patients were the largest demographic in both
MVRTs and SRTs (62.6% vs 56.0%, P<0.0001), White patients were the second largest demographic in
MVRTs (14.4%) followed by Asian (12.9% and Other/Unknown (10.1%), but Other/Unknown was the
second largest demographic in SRTs (18.9%), followed by Asian (11.4%) and White (4.1%).
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Table 1. Demographic information MVRT vs SRT.

Variable MVRT (n=604) SRT (n=439) p-value
Sex

Female (%) 154 (25.5) 88 (20.1) 0.0395
Male (%) 450 (74.5) 351 (79.9) 0.0395
Mean Age (years) + SD  42.2+19.7 47.0+18.0 <0.0001
Ethnicity

Hispanic Origin (%) 268 (44.4) 189 (43.2) 0.5945
Non-Hispanic Origin (%) 285 (47.2) 218 (49.8) 0.5945
Unknown (%) 51 (8.4) 31 (7.0) 0.5945
Race

Asian (%) 78 (12.9) 50 (11.4) <0.0001
Black (%) 378 (62.6) 246 (56.0) <0.0001
White (%) 87 (14.4) 18 (4.1) <0.0001
Other/Unknown (%) 61 (10.1) 83 (18.9) <0.0001

Insurance payor status also varied between the two groups (Table 2). Nearly half of SRT patients
were insured by Medicaid compared to only a quarter of MVRT patients (46.8% vs 26.7%, P<0.0001).
There was also a difference for commercial payor status, with 17.2% of MVRT patients vs 11.9% of
SRT patients (p<0.0001). Expectedly, no SRT patients were covered by no-fault Insurance, while 18.4%
of MVRT patients were (p<0.0001).

Table 2. Payor status MVRT vs SRT.

Payor MVRT (n=604) SRT (n=439) p-value
Medicaid (%) 161 (26.7) 205 (46.8) <0.0001
Commercial (%) 104 (17.2) 52 (11.9) <0.0001
Medicare (%) 56 (9.3) 29 (6.6) 0.0160
No Fault (%) 111 (18.4) 0 (0.0) <0.0001
Auto (%) 22 (3.6) 20 (4.6) <0.0001
Blue Cross (%) 12 (2.0) 15 (3.4) 0.0976
Other (%) 43 (7.1) 67 (15.3) 0.5065
Self Pay (%) 23 (3.8) 20 (4.6) 0.4081

As far as clinical measures, there were also many significant differences (Table 3). The average
GCS on arrival was lower for MVRTs than SRTs (11.3 vs 13.1, p<0.001). While the median score was
15 for both groups, the range of scores was also much broader for MVRTSs than SRTs, with the lower
quartile reaching below 7 for MVRTs vs 14 for SRTs (Figure 1). ISS also varied significantly, being
twice as high in MVRTs vs SRTs (22.6 vs 10.5, p<0.001). The range of ISS was more similar, though
MVRTs again were shifted higher than SRTs (Figure 2).

Table 3. Clinical measures MVRT vs SRT.

Variable MVRT Mean * SD SRT Mean + SD p-value
GCS 11.3+49 13.1+3.9 <0.001
ISS 22.6+13.2 10.5+11.3 <0.001
ICULOS 4.8+8.8 2.0+8.6 <0.001
Hospital LOS 13.0+£25.1 8.8+17.7 <0.001
Blood alcohol level (mg/dL) 70.3 +109.8 125.9 +152.7 <0.001
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Figure 1. Boxplot—GCS by trauma type.
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Figure 2. Boxplot—ISS by trauma type.

Hospital and ICU LOS varied, with MVRT patients having both longer average hospital LOS
(13.0 vs 8.8 days, p<0.001) and ICU LOS (4.8 vs 2.0 days, p<0.001) compared to SRT patients. The
range of hospital and ICU LOS was again larger for MVRT, with an increased upper quartile
compared to SRT (Figures 3 and 4).
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Figure 3. Boxplot—ICU LOS by trauma type.
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Figure 4. Boxplot—Hospital LOS by trauma type.

In contrast, SRT patients had a significantly higher blood alcohol level on arrival compared to
MVRT patients (125.9 vs 70.3 mg/dL, p<0.001). Additionally, while the median blood alcohol level
remained low in both groups, the upper quartile in SRT patients reached the mid-200 mg/dL, with
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some patients having levels reaching 600 mg/dL, compared to MVRT patients who had an upper
quartile in the mid-100 mg/dL (Figure 5).
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Figure 5. Boxplot—blood alcohol level (mg/dL) levels by trauma type.

In terms of disposition, there were again many differences between MVRT and SRT patients
(Table 4, Figure 6). The most common disposition for both groups was home, with 51.0% of MVRT
patients and 60.8% of SRT patients (P<0.0001). MVRT patients had significantly higher mortality
(19.0% vs 8.2%, p=0.001) and were more likely to be discharged to rehab (16.2% vs 12.1%, p<0.0001).

Table 4. Disposition outcome summary MVRT vs SRT.

Disposition MVRT (%) SRT (%) p-value
Death 19.0 8.2 0.001

Home 51.0 60.8 <0.0001
Home w/ Services 3.3 3.64 <0.0001
Rehab 16.2 12.1 <0.0001
Other 10.4 15.3 <0.0001
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Figure 6. Bar chart—Detailed hospital disposition by trauma type.

Given the presence of skewed distributions in several variables, non-parametric tests, including
the Wilcoxon rank-sum and Kruskal-Wallis tests, were applied for unadjusted comparisons. Logistic
regression models were then employed to adjust for potential covariates and to further evaluate the
independent contribution of each predictor. In the analysis of predictors of outcomes, lower GCS and
insurance status were significantly associated with differences in clinical trajectories.

Discussion

This study showed many significant differences between MVRT patients and SRT patients. The
difference in sex breakdown (SRT 79.9% vs MVRT 74.5%, p=0.0395) reflects prior literature, with
studies on SRT having a male predominance ranging from 80-84% [6-8] vs MVRT, which has a much
wider range (55-73% [9-12]). This also follows the well-established understanding that trauma
patients tend to be predominantly male [13]. Prior studies showed the average age for both SRT and
MVRT patients to be in the 40s [6,8,11,12,14], which is consistent with our findings (SRT mean 47.0
years vs MVRT 42.2 years, p<0.0001). Though there was a statistically significant difference between
SRT and MVRT in both of these factors, clinically speaking, these differences are not particularly
relevant.

Racial differences were also apparent between the groups. Perhaps the most striking difference
is that White patients were the second most likely group to be involved in MVRT but the least likely
group to be involved in SRT. This may reflect racial disparities in transport utilization; Survey data
show that only 36% of White workers commuted by public transit, compared to 40% of Asian
workers, 50% of Black workers, and 52% of Hispanic workers. [15]. This is in contrast to motor vehicle
drivers, who were 54% White, 40% Black, 36% Asian, and 28% Latino. [16]. Insurance coverage
patterns further underscore social and economic distinctions. Nearly half of SRT patients relied on
Medicaid (46% SRT vs 26.7% MVRT, p<0.0001), while MVRT patients were more likely to carry no-
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fault insurance (18.4% MVRT vs 0% SRT, p<0.0001) or commercial coverage (17.2% MVRT vs 11.9%
SRT, p<0.0001). On logistic analysis, insurance status was found to be significantly associated with
differences in clinical outcomes. These findings highlight structural disparities in access to resources
and insurance coverage depending on the mechanism of injury.

Injury severity was significantly worse for MVRT patients in every metric that was studied.
Average GCS was lower (11.3 vs 13.1, p<0.001), ISS was higher (22.6 vs 10.5, p<0.001), and both ICU
and total hospital LOS were longer (4.8 and 13.0 days vs 2.0 and 8.8 days, both p<0.001) for MVRT
patients than SRT patients. Mortality was also higher for MVRT patients at 19.0% compared to 8.2%
for SRT patients (p<0.001), and MVRT patients were more likely to be discharged to a rehab facility
than SRT patients (16.2% vs 12.1%, p<0.0001). Lower GCS specifically was linked to worse outcomes
upon logistic regression analysis. This is consistent with prior literature showing that collisions
involving motor vehicles produce higher mortality risk ratios than other blunt trauma mechanisms.
[17]. Although SRT victims in some reports experience a high case-fatality rate [6]. Many urban rail
collisions (especially those that occur at low speeds or involve platform injuries) produce a broad
spectrum of injury severities, often with a larger proportion of lower-ISS injuries than high-energy
MVRT [18]. This heterogeneity in rail/subway injury patterns helps explain why, in our cohort, SRT
patients overall had lower mean ISS, shorter LOS, and lower mortality.

Interestingly, SRT patients had a significantly higher blood alcohol level compared to MVRT
patients (125.9 mg/dL vs 70.3 mg/dL, p<0.001). On further analysis, though, logistic regression
showed that alcohol level was not independently predictive of disposition, suggesting that these
almost doubly high levels did not put SRT patients at an increased risk. Alcohol is a known risk factor
for severe injury and death in motor vehicle accidents. [19]This data suggests that people who choose
to drink are recognizing this risk and utilizing alternative methods of transportation.

From a clinical perspective, subway-related injuries present a distinct profile compared to motor
vehicle-related trauma. Despite significantly higher rates of alcohol intoxication, subway patients
tended to sustain less severe injuries, were hospitalized for shorter durations, and were more
frequently discharged directly home. This suggests that while intoxication is an important
consideration for acute management, it may not translate into worse long-term outcomes in this
setting. Intoxication in trauma may be more relevant as a marker of risk behavior and an opportunity
for intervention, rather than a direct driver of injury severity or outcome in every context.
Importantly, this group was also far more likely to rely on Medicaid insurance, reflecting broader
socioeconomic and structural disparities in transportation use and healthcare access. For clinicians,
this combination of higher intoxication rates, lower injury severity, and greater Medicaid dependence
means that acute care may be less resource-intensive, but discharge planning may require special
attention. Previous literature shows that trauma patients on Medicaid had significantly longer
hospital LOS compared to other patients. [20,21].

Conversely, motor vehicle-related trauma patients demonstrated a much more severe clinical
course. These patients experienced higher ISS, lower GCS, longer hospitalizations, greater mortality,
and were more often discharged to rehabilitation facilities. This pattern underscores the need for
early aggressive resuscitation and multidisciplinary planning for post-acute care in MVRT patients.
The disproportionate demand for ICU and rehabilitation resources also has implications for system-
level planning, particularly in urban centers where both MVRT and SRT occur in parallel but with
different clinical burdens.

Limitations

This study has several important limitations. It was conducted at a single Level 1 trauma center
in Queens, New York City, which may limit generalizability to other settings with different
populations, transit systems, or trauma care resources. The retrospective design introduces risks of
missing or misclassified data, as some variables require manual chart review. In addition, only
patients who survived to hospital presentation were captured, which may underestimate the true
severity and mortality of both subway- and motor vehicle-related trauma. Furthermore, while
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multivariable analyses were performed, residual confounding is likely. Insurance status, for example,
may represent broader socioeconomic differences not directly measured in this dataset. Alcohol
levels were available, but data on other substances, psychosocial factors, and long-term functional
outcomes were not, restricting conclusions to acute hospital-based outcomes. Future multicenter,
prospective studies with broader data collection will be necessary to validate and expand these
findings.

Conclusion

In this single-center retrospective study, motor vehicle-related trauma was associated with more
severe injuries, higher mortality, and greater resource utilization compared to subway-related
trauma, which more often involved alcohol use but resulted in less severe injuries and more frequent
discharges home. Race and insurance pattern differences highlighted underlying socioeconomic
disparities, with subway patients disproportionately reliant on Medicaid and motor vehicle patients
more likely to carry no-fault or commercial coverage. These findings underscore the need for tailored
clinical strategies, targeted prevention efforts, and system-level planning that account for the
differing clinical profiles and social contexts of urban trauma mechanisms.
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