
Article Not peer-reviewed version

Correlation Between Various

Mechanisms of Injury and Clinical

Outcomes in Patients with Severe

Traumatic Brain Injury (TBI)

Bharti Sharma *,† , Sarah Dawson-Moroz † , Smeet Patel , George Agriantonis , Navin D. Bhatia ,

Jasmine Dave , Zahra Shafaee , Angeleke Saridakis , Kate Twelker , Jennifer Whttington

Posted Date: 29 September 2025

doi: 10.20944/preprints202509.2364.v1

Keywords: traumatic brain injury; mechanism of injury; injury severity; length of stay; ventilator days

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/2603439
https://sciprofiles.com/profile/4562007
https://sciprofiles.com/profile/4030321
https://sciprofiles.com/profile/3671196
https://sciprofiles.com/profile/2038503
https://sciprofiles.com/profile/4817181


 

 

Article 

Correlation Between Various Mechanisms of Injury 

and Clinical Outcomes in Patients with Severe 

Traumatic Brain Injury (TBI) 

Bharti Sharma 1,2,*,†, Sarah Dawson-Moroz 3,†, Smeet Patel 1,2, George Agriantonis 1,2,  

Navin D. Bhatia 1,2, Jasmine Dave 1,2, Zahra Shafaee 1,2, Angeleke Saridakis 1,2, Kate Twelker 1,2 

and Jennifer Whittington 1,2 

1 Department of Surgery, NYC Health and Hospitals—Elmhurst, New York, NY 11373, USA 

2 Department of Surgery, Icahn School of Medicine at Mount Sinai, New York, NY 10029, USA 
3 Department of Surgery, East Tennessee State University, Johnson City, TN 37614, USA 

* Correspondence: sharmab7@nychhc.org  

† Both authors contributed equally. 

Abstract 

Background: Traumatic Brain Injury (TBI) is a major public health concern as global incidence 

continues to increase, often resulting in chronic health issues. Clinical outcomes following TBI are 

strongly influenced by a variety of sociodemographic factors, but the role of the primary mechanism 

of injury is not as well understood. This study aimed to assess the relationship between the 

mechanism of injury and clinical outcomes to improve future care for patients with severe TBI. 

Methods: We conducted a retrospective review at a Level 1 Trauma Center in Queens, New York. 

Patients with AIS Head ≥3 and severe TBI (Glasgow Coma Scale [GCS] ≤8 after resuscitation but 

before sedation) admitted between January 2020 and December 2023 were included (N = 1,124). 

Primary mechanism of injury was categorized as Falls, Assault, Transport-related, Struck-by/Hit by 

Object, Self-harm, and Other/Miscellaneous. These categories were compared against demographic 

characteristics, severity scales (AIS Head, Injury Severity Score [ISS], and GCS), trauma type (blunt 

vs. penetrating), and clinical outcomes including Emergency Department (ED) length of stay (LOS, 

hours), hospital LOS (days), intensive care unit (ICU) LOS (days), ventilator days, and discharge 

disposition (Alive vs. Died). Statistical comparisons were performed using ANOVA, the Kruskal–

Wallis test, the Mann–Whitney U test, and the Chi-square test, with significance set at p < 0.05. 

Results: Our study included 1,124 patients (23.8% female). We observed significant between-group 

differences when comparing primary injury mechanism to severity scales, with the worst outcomes 

within the self-harm group (p<0.001; GCS=4.64, AIS Head=4.41, ISS=39.73). Significant between-

group differences were also seen for ED and hospital LOS and number of days on mechanical 

ventilation (p<0.01), with the primary mechanism of injury category “other/miscellaneous” requiring 

the longest average hospital LOS (27.6 days) and ED LOS (18.5 hours). Penetrating injuries had 

significantly higher ISS (p<0.001) and lower GCS (p<0.001) scores than blunt injuries, and required a 

substantially greater number of vent days (p<0.01). Conclusion: In agreement with existing literature, 

falls were the most common cause of TBI in our cohort. Penetrating injuries resulted in worse 

outcomes, with the greatest mortality seen among patients whose injuries were self-inflicted. 

Keywords: traumatic brain injury; mechanism of injury; injury severity; length of stay; ventilator 

days  
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Introduction 

Traumatic brain injury (TBI) is caused by an outside force, such as a bump, blow, or jolt to the 

head or body. It can be non-penetrating (blunt) or penetrating. Non-penetrating TBIs are caused by 

an external force strong enough to move the brain within the skull. These can include falls, motor 

vehicle collisions (MVC), sports injuries, blast injury, or being struck by an object. Penetrating injuries 

are less common but often more severe, and occur when an object, such as a bullet, pierces the skull 

and enters the brain tissue [1]. Furthermore, TBI can be classified as mild, moderate, or severe. Mild 

TBI, or concussion, involves normal structural imaging, loss of consciousness for <30 minutes, 

alteration of mental state for no more than 24 hours, no more than one day of post-traumatic amnesia, 

and a Glasgow Coma Scale (GCS) of 13-15. Moderate to severe TBI involves normal or abnormal 

structural imaging, at least 30 minutes of loss of consciousness, >24 hours of altered mental state and 

post-traumatic amnesia, and a GCS as low as 3 [2].  

The CDC reports there were approximately 214,110 TBI-related hospitalizations in 2020 and 

69,473 TBI-related deaths in the United States in 2021 [3]. However, it is well understood that nearly 

all estimates of TBI are undercounts. This is partly due to the disproportionate amount of TBI deaths 

that occur outside of the healthcare setting, such as those due to MVC or falls. Globally, 

underestimates are far greater, as the WHO states that approximately two-thirds of all global TBI-

related deaths are not counted [4]. 

Males are nearly two times more likely to be hospitalized for TBI and three times more likely to 

die from a TBI than females [3]. It is important to note that there are no national prevalence estimates 

for TBI due to intimate partner violence, yet studies in shelters and EDs have reported that 30-74% of 

women who experience intimate partner violence have a history of TBI [5]. Sex-related differences in 

outcomes following TBI are less well understood. One 2019 scoping review reported that human 

studies generally report worse outcomes in women with TBI than men, while animal studies report 

the opposite [6]. When stratifying by TBI severity, women experiencing moderate to severe TBI are 

more likely to have better outcomes than men with moderate to severe TBI, while women 

experiencing mild TBI are more likely to have worse outcomes in clinical studies with mixed results 

in animal studies [6]. Recently, animal studies have explored the role of sex hormones in recovery 

following TBI. A 2018 review by Späni et. al noted that estrogen and progesterone contribute to sex 

differences in outcomes following TBI [7]. Female sex hormones (namely, estrogen and progesterone) 

play a role in attenuating neuroinflammation and reducing cerebral edema [7]. 

People aged 75 years and older account for about 32% of TBI-related hospitalizations and 28% 

of TBI-related deaths [3]. A study evaluating mortality trends from 1999 to 2020 using the CDC Wide-

Ranging Online Data for Epidemiologic Research (WONDER) database reported that patients 85 

years and older had the highest age-adjusted mortality rate, followed closely by the 75–84-year-old 

age group [8]. American Indian or Alaska Native adults have the highest age-adjusted mortality rate 

[8,9]. Further, African American and Hispanic patients have a lower risk of in-hospital mortality, but 

longer hospital length of stay and lower likelihood of being discharged to a rehabilitation facility 

when compared to White patients [10]. African American patients are also significantly more likely 

to incur a TBI from violence when compared with non-Hispanic White patients. Minorities are 

significantly more likely to have worse functional outcomes compared with non-Hispanic White 

patients [9]. 

Falls have consistently remained the leading cause of TBI, followed by injuries due to MVC, 

interpersonal violence, and exposure to mechanical forces [11]. A large population-based study 

assessing regional, national, and global differences in TBI burden reported that most countries report 

falls as the leading cause of both mild and moderate to severe TBI [12]. However, there is a significant 

difference in the cause by age group. While falls remain the primary cause of all TBI severities in 

older adults (65 years and up), motor vehicle-related injuries contribute more to mild TBI in young 

adults (20-39 years old), and violent events such as penetrating injuries by firearm or sharp objects – 

including self-harm – contribute more to moderate to severe TBI in young adults [12]. Suicide is a 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 29 September 2025 doi:10.20944/preprints202509.2364.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.2364.v1
http://creativecommons.org/licenses/by/4.0/


 3 of 12 

 

leading cause of TBI-related death in individuals aged 15-64 years old, and nearly all such deaths are 

due to firearm-related injury [13,14]. 

Mechanism of injury is closely linked to clinical outcomes following TBI, but largely influenced 

by sociodemographic factors such as sex, age, and race [10,15-17]. Additionally, the global incidence 

of TBI has continued to increase [18] and is associated with a substantial burden, as TBI often persists 

as a chronic disease [19]. Thus, it is becoming increasingly important to understand the complex 

interplay between the factors influencing TBI and healthcare outcomes. While the various causes of 

TBI are well studied, the primary mechanism of injury as an independent predictor of post-TBI 

clinical outcomes is not. This study aimed to assess this relationship to improve future care for 

patients with severe TBI. 

Methods 

Study Design  

We performed a single-center, retrospective cohort study at Elmhurst Hospital Center, a Level 

1 trauma center verified by the American College of Surgeons (ACS) in Queens, New York City. 

Patient data were obtained from the National Trauma Registry of the ACS (NTRACS) database for 

our center. The study period included all patients presenting between January 1, 2020, and December 

31, 2023. 

Study Population 

Patients were eligible if they sustained a traumatic brain injury (TBI) with a head Abbreviated 

Injury Severity (AIS) score ≥3. Severe TBI was further defined as a Glasgow Coma Scale (GCS) score 

of 8 or less after resuscitation but before sedation. A total of 1,124 patients met the inclusion criteria. 

Variables 

The primary independent variable was mechanism of injury, categorized as: Falls, Assault, 

Transport-related injuries (motor vehicle collisions [MVC] and non-motorized transport combined), 

Struck-by/Hit by Object, Self-harm, and Other/Miscellaneous. For each patient, demographic 

variables (age, sex, race/ethnicity) were extracted. Trauma severity indicators included AIS Head, 

Injury Severity Score (ISS), and GCS. Trauma type was classified as blunt or penetrating. Clinical 

outcomes included emergency department length of stay (ED LOS, hours), hospital length of stay 

(LOS, days), intensive care unit length of stay (ICU LOS, days), ventilator days, and discharge 

disposition (Alive vs. Died). 

Statistical Analysis 

Continuous variables were first tested for normality using the Shapiro–Wilk test and for 

homogeneity of variance using Levene’s test. When assumptions were satisfied, comparisons across 

mechanisms of injury were performed using one-way analysis of variance (ANOVA); Welch’s 

ANOVA was used when variances were unequal. If assumptions were violated, the Kruskal–Wallis 

test was applied, followed by Dunn’s post-hoc test with Holm adjustment for multiple comparisons. 

For two-group comparisons (Blunt vs. Penetrating trauma), continuous outcomes were assessed 

using the Mann–Whitney U test. Categorical outcomes, including discharge status (Alive vs. Died) 

and trauma type (Blunt vs. Penetrating), were analyzed with Pearson’s Chi-square test. Fisher’s exact 

test was applied where expected counts were <5. Effect sizes were reported as η²/ε² for 

ANOVA/Kruskal–Wallis, Cramer’s V for Chi-square tests, and rank-biserial correlation for Mann–

Whitney U tests. Missing data were handled with listwise deletion. Given the very small sample sizes 

in the Struck-by/Hit by Object (n=8) and Other/Miscellaneous (n=12) categories, results for these 

groups were interpreted with caution. All tests were two-tailed, with statistical significance set at p < 
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0.05. Analyses were performed using R (v4.3.2), and Microsoft Excel was used for preliminary data 

management. 

Results 

1,124 patients (23.8% female) were included in our analysis. The average age and weight for 

male patients were 48.9 years and 91.3 kg, respectively. The average age and weight for female 

patients were 64.4 years and 75.3 kg, respectively (Table 1). 

Table 1. Demographic and Biometric Characteristics. 

Demographic and 

Biometric 

Characteristics 

Age (years) Weight (kg) 

  Count  Mean Mean Std Dev 

Sex 

Female 268 64.38 75.29 37.22 

Male 856 48.88 91.30 42.72 

Race 

American Indian 1 22.32 96.00 n/a 

Asian 169 61.50 73.49 32.67 

Black 88 56.66 103.62 54.23 

Native Hawaiian or 

Other Pacific Islander 
5 63.57 75.20 44.57 

Other 640 48.14 86.77 40.28 

White 199 58.29 94.13 44.73 

Unknown 22 44.23 83.71 38.46 

Ethnicity 

Hispanic 520 46.79 87.69 42.11 

Non-Hispanic 558 58.49 86.77 41.84 

Unknown 46 46.27 92.00 43.41 

Table 1: Demographic and biometric characteristics of the study group. Analysis included 1,124 

patients (N=268, 23.8% female). The most common race was “other” (N=640, 56.9%), followed by 

“White” (N=199, 17.7%). The most common ethnicity was non-Hispanic (N=558, 49.6%). The mean 

age and weight of female patients were 64.38 years and 75.29 kg, respectively. The mean age and 

weight of male patients were 48.88 years and 91.30 kg, respectively. 

Data on primary mechanism of injury, injury type (blunt vs. penetrating; Table 2), and injury 

severity (as measured by GCS, AIS head, and ISS scores; Table 3) were recorded. Most of the patients 

included in the analysis suffered blunt trauma (N=1099, 97.8%), with the most common cause being 

falls (N=665, 60.5%) and transport-related injuries (N=276, 25.1%). A much smaller proportion of 

patients suffered penetrating injury (N=25, 2.2%), the most common cause being assault (N=19, 76%), 

followed by self-harm (N=5, 20%). Mean GCS score for all patients was 12.6, mean AIS Head score 

for all patients was 3.7, and mean ISS score for all patients was 18.7. Patients whose primary 

mechanism of injury was self-harm were observed to have the most critical injury severity values 

(GCS=4.6, AIS Head=4.4, ISS=39.7). Both Kruskal-Wallis and ANOVA testing showed significant 
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between-group differences when comparing primary mechanism type to injury severity scales 

(p<0.001). 

Table 2. Primary Mechanism of Injury and Trauma Type. 

Primary Mechanism 
Trauma Type 

Blunt Penetrating Total 

Self-harm 17 5 22 

Assault 121 19 140 

Falls 665 1 666 

Struck by / Hit by Object 8 0 8 

Other / Miscellaneous 12 0 12 

Transport-related injuries (MVC + Non-

motorized Transport combined) 
276 0 276 

Total 1099 25 1124 

Table 2: Primary mechanism of injury compared to trauma type. Most trauma recorded was 

“blunt” (N=1099, 97.8%). The most common mechanism of injury for blunt trauma was “falls” 

(N=665, 60.5%), followed by “transport-related injuries” (N=276, 25.1%). The most common 

mechanism of injury for penetrating trauma was “assault” (N=19, 76%), followed by “self-harm” 

(N=5, 20%). Abbreviations: MVC = Motor Vehicle Collision. 

Table 3. Primary Mechanism of Injury and Severity. 

Primary 

Mechanism 

GCS (mean ± 

SD) 

AIS Head (mean ± 

SD) 

ISS (mean ± 

SD) 

Assault 12.67 ± 4.15 3.7 ± 0.8 17.44 ± 6.99 

Falls 13.26 ± 3.45 3.74 ± 0.82 16.71 ± 7.69 

Other / 

Miscellaneous 
12.58 ± 3.06 3.25 ± 0.62 14.75 ± 8.37 

Self-harm 4.64 ± 4.22 4.41 ± 0.91 39.73 ± 16.99 

Struck by / Hit by 

Object 
13.25 ± 4.17 3.25 ± 0.46 15.0 ± 6.21 

Transport-related 

(MVC + Non-

motorized) 

11.64 ± 4.77 3.66 ± 0.83 22.61 ± 13.5 

Total 12.62 3.72 18.67 

Table 3: Primary mechanism of injury vs. injury severity. The mean GCS score for all patients 

was 12.6. The mean AIS Head score for all patients was 3.7. The mean ISS score for all patients was 

18.7. The most severe scores were recorded for patients for whom “self-harm” was the primary 

mechanism of injury (GCS=4.6, AIS Head=4.4, ISS=39.7). Abbreviations: MVC = Motor Vehicle 

Collision; GCS = Glasgow Coma Scale; AIS = Abbreviated Injury Scale; ISS = Injury Severity Score. 

Significant between-group differences were noted for the primary mechanism of injury vs. hospital 

and ED length of stay (LOS). No significance was observed when comparing the mechanism of injury 

to ICU LOS. Trauma caused by the “other/miscellaneous” category resulted in the greatest average 
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hospital LOS (27.58 days) and ED LOS (18.53 hours). The greatest average ICU LOS was observed for 

the “struck by/hit by object” group (8.83 days). The shortest average hospital LOS was observed for 

the “assault” group (9.13 days), while the shortest ED and ICU LOS were recorded for the “self-harm” 

group (2.94 hours and 2.16 days, respectively). This may be accounted for by the fact that most 

patients whose primary mechanism of injury was self-harm died (68.18%; Table 5). Table 5 presents 

a comparison of mortality outcomes between primary mechanisms of injury groups. A chi-square 

test showed a significant association between mechanism and mortality (χ², p<0.001); most patients 

(N=987, 87.8%) survived overall, while self-harm had the highest mortality (68.2%). All patients who 

were categorized as having been struck by/hit by an object or as “other/miscellaneous” survived. 

Table 4. Primary Mechanism of Injury and Length of Stay. 

Primary 

Mechanism 

Hospital Length of 

Stay (mean days ± 

SD) 

ED Length of Stay 

(mean hours ± 

SD) 

ICU Length of 

Stay (mean days ± 

SD) 

Assault 9.13 ± 17.09 12.85 ± 11.35 3.37 ± 8.28 

Falls 11.52 ± 18.65 13.74 ± 11.60 3.23 ± 5.81 

Other / 

Miscellaneous 
27.58 ± 74.98 18.53 ± 16.35 3.53 ± 4.83 

Self-harm 10.18 ± 26.35 2.94 ± 4.84 2.16 ± 4.80 

Struck by / Hit by 

Object 
12.0 ± 22.64 12.21 ± 9.37 8.83 ± 23.26 

Transport-related 

(MVC + Non-

motorized) 

12.44 ± 21.19 12.36 ± 18.74 4.95 ± 8.49 

Table 4: Primary mechanism of injury compared to length of stay. The greatest average hospital 

length of stay was recorded for the “other/miscellaneous” group (27.6 days). The greatest average ED 

length of stay was recorded for the “other/miscellaneous” group (18.5 hours). The greatest average 

ICU length of stay was recorded for the “struck by/hit by an object” group (8.8 days). Significant 

between-group differences were observed when comparing the primary mechanism of injury to 

hospital and ED LOS. ICU LOS was not significant. Abbreviations: ED = Emergency Department; ICU 

= Intensive Care Unit; MVC = Motor Vehicle Collision. 

Table 5. Primary Mechanism of Injury and Discharge Outcomes. 

Primary Mechanism 
Alive Died Total 

Count % Count % Count 

Self-harm 7 31.82% 15 68.18% 22 

Assault 129 92.14% 11 7.86% 140 

Transport-related injuries 

(MVC + Non-motorized 

Transport combined) 

233 84.42% 43 15.58% 276 

Struck by / Hit by Object 8 100.00% 0 0.00% 8 

Other / Miscellaneous 12 100.00% 0 0.00% 12 
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Falls 598 89.79% 68 10.21% 666 

Total 987 87.81% 137 12.19% 1124 

Table 5: Primary mechanism of injury compared to discharge outcomes. Most patients (N=987, 

87.8%) survived their injuries. Most patients whose primary mechanism of injury was “self-harm” 

died (N=15, 68.2%). Abbreviations: MVC = Motor Vehicle Collision. 

Significant between-group differences were observed for the primary mechanism of injury when 

compared to the number of days on mechanical ventilation (p<0.01; Table 6). Patients whose primary 

cause of TBI was self-harm had the fewest average number of days on the vent (1.5 days), while those 

who were in the “struck by/hit by” object category had the greatest number of vent days (2.9 days). 

Penetrating injuries had significantly higher ISS and lower GCS scores than blunt injuries, and a 

significantly greater number of vent days (Table 7). 

Table 6. Primary Mechanism of Injury and Vent Days. 

Primary Mechanism 
Vent Days 

(mean ± SD) 

Assault 1.49 ± 4.23 

Falls 1.59 ± 6.61 

Other / Miscellaneous 2.17 ± 3.43 

Self-harm 1.45 ± 3.05 

Struck by / Hit by Object 2.88 ± 8.13 

Transport-related (MVC + 

Non-motorized) 
2.16 ± 5.01 

Table 6: Primary mechanism of injury compared to vent days. Kruskal–Wallis test indicated 

significant variation across mechanisms (p<0.01). “Self-harm” required the least average number of 

vent days (1.5 days), while “struck by/hit by object” required the greatest average number of vent 

days (2.9 days). 

Table 7. Injury Type Compared to Injury Severity and Vent Days. 

Variable 
Blunt (mean ± 

SD) 

Penetrating (mean ± 

SD) 
p-value 

AIS - Head 3.71 ± 0.82 4.00 ± 1.04 0.1925 

ISS 18.50 ± 10.25 25.92 ± 12.30 4.16 × 10⁻⁵ 

Initial GCS 12.72 ± 4.03 8.12 ± 5.76 5.86 × 10⁻⁵ 

Vent Days 1.67 ± 5.88 4.32 ± 7.20 0.00253 

Table 7: Injury type (blunt vs. penetrating) compared to injury severity (AIS Head, ISS, and 

initial GCS score on admission) and number of days on mechanical ventilation. Mann–Whitney U 

test indicated significant differences in ISS (p<0.001), GCS (p<0.001), and vent days (p<0.01) between 

groups. Abbreviations: AIS = Abbreviated Injury Scale; ISS = Injury Severity Score; GCS = Glasgow 

Coma Scale. 
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Discussion 

The majority of our cohort suffered blunt trauma, most commonly due to falls, followed by 

transport-related injuries. A much smaller proportion of patients suffered penetrating injury, most 

commonly due to assault, followed by self-harm. Patients in the self-harm category were observed to 

have the most critical injury severity values and the fewest number of days on mechanical ventilation. 

Most patients in this category died. Trauma caused by the “other/miscellaneous” category resulted 

in the greatest average hospital and ED length of stays. Penetrating injuries resulted in significantly 

higher ISS and lower GCS scores than blunt injuries, as well as a significantly greater number of vent 

days. 

The most common cause of non-fatal TBI globally is falls, followed closely by MVC. Falls are 

most likely to be attributed to hospitalization in patients 75 years and older, while individuals 15-34 

years are most likely to be hospitalized for TBI caused by MVC [20]. This was the finding in our 

cohort, as well. Furthermore, the most common trauma type observed in our cohort was blunt injury 

(97.8%). Penetrating injuries are far less common but generally more severe. One population-based 

study that utilized data from the Trauma Quality Improvement Program (TQIP) of the National 

Trauma Data Bank (NTDB) reported that from 2017 to 2019, the rate of penetrating TBI remained 

relatively stable at approximately 6% [21].  

In the Civilian population, the mortality rate for penetrating TBI is approximately 50% with self-

inflicted injury and prehospital intubation being significant predictors of mortality [22]. The mortality 

rate for military personnel is lower, at 18%, potentially due to more rapid access to care [23]. Overall, 

we observed a mortality rate of 12.2%, which is lower than the 18-25% reported for moderate to severe 

TBI in existing literature [8,22,24]. This could in part be due to our data being collected at a level 1 

trauma center. We also reported a lower percentage of penetrating injuries (2.2%), which typically 

result in higher mortality rates. 

There is currently limited data comparing the primary mechanism of injury to outcomes such as 

hospital, ED, and ICU length of stay (LOS). However, several factors have been shown to influence 

LOS for patients with TBI. One recent retrospective review at a Level 1 Trauma center reported that 

prolonged hospital LOS (>28 days) was independently associated with Medicaid insurance, moderate 

to severe TBI, younger age, and the patients’ need for post-acute care [25]. Similarly, another recent 

retrospective review at an urban trauma center found that patients with prolonged hospital LOS (>24 

days) were more likely to have Medicaid insurance, moderate to severe TBI, and were less likely to 

be discharged home. Length of ICU stay and the need for mechanical ventilation were both 

independent predictors of hospital LOS [26]. In fact, while insurance payer was not examined in our 

study, lower socioeconomic status and Medicaid have been well established as predictors of LOS in 

TBI patients [27-29]. Future studies should consider including insurance payer as a modifier in 

predicting LOS. Our study found significant between-group differences when comparing the 

primary mechanism of injury to LOS, with the “other/miscellaneous” category resulting in the 

longest LOS. The “assault” and “self-harm” groups resulted in the shortest hospital LOS, and “self-

harm” was associated with the greatest severity. The increased mortality rate in this group may 

explain the shorter LOS, but future research should focus on elucidating the specific forms of self-

harm (e.g., gunshot wound, intentional jump/fall, etc.) and clinical outcomes. Most penetrating 

injuries in our cohort were due to assault or self-harm, but this was still a very small percentage of 

the total study population. 

We also found significant variation across the primary mechanism of injury when compared to 

the number of days on mechanical ventilation, with the “self-harm” and “assault” groups requiring 

the least number of days. Patients suffering penetrating trauma were also significantly more likely to 

require an increased number of days on mechanical ventilation when compared to those with blunt 

trauma. Currently, there is no robust data relating the primary mechanism of injury to the number of 

days required on mechanical ventilation. The need for mechanical ventilation is largely determined 

by the severity of injury as well as patient consciousness and ability to protect their airway [30-32]. 

As with LOS, we can likely infer that the two groups requiring the least amount of time on mechanical 
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ventilation were due to the severity of sustained injuries and high rate of mortality seen in the “self-

harm” group. Additionally, while this study did not consider the presence of polytrauma within our 

cohort, multiple injuries in TBI patients have been associated with increased vent days and increased 

hospital and ICU LOS [33]. 

Clinical Implications 

Sociodemographic factors such as age, sex, race, and ethnicity are well-studied predictors of 

outcomes following severe TBI. However, the primary mechanism of injury has not been extensively 

studied as an independent predictor of outcomes such as hospital, ED, and ICU length of stay, and 

number of days required on mechanical ventilation. We aimed to address this gap in the literature. 

Most notably, we found that self-inflicted injuries required the least average number of vent days 

and the shortest average ED and ICU length of stay. Self-inflicted injuries also resulted in the greatest 

mortality, thus highlighting the potentially devastating effects of TBI caused by self-harm, and the 

need to continue investigating these relationships. 

Strengths and Limitations 

One strength of our study is the large sample size of our cohort, providing substantial statistical 

power. We explored a relationship that is not well documented in existing literature, with the hopes 

of better understanding outcomes associated with individual mechanisms of injury and optimizing 

care based on the type of injury. Limitations include decreased generalizability, information bias, and 

the presence of missing or incomplete data, due to this being a retrospective review. We also did not 

collect data on well-known modifiers of TBI outcomes, such as insurance payer status and presence 

of polytrauma.  

Future Perspectives 

Future studies should include variables known to impact TBI outcomes, such as insurance payer 

status and presence of polytrauma, in the analysis. Additionally, a further breakdown of specific 

causes and types of injury could better explain discrepancies in our findings, such as short LOS within 

the “self-harm" group and increased length of stay in the “other/miscellaneous” group. 

Conclusion 

In conclusion, we address an important gap in current research. While most of our findings agree 

with existing literature, they differ in that the group with the worst injury severity ratings (self-harm) 

resulted in the shortest ED and ICU length of stay, and the second shortest hospital length of stay 

after the “assault” group. This paradox is likely explained by the high early mortality in the self-harm 

group, which limited opportunities for prolonged inpatient care. Additionally, the 

“other/miscellaneous” category demonstrated disproportionately prolonged hospital and ED stays, 

underscoring the need to better understand complex or atypical trauma presentations. These findings 

confirm that the primary mechanism of injury plays a critical role not only in injury severity but also 

in downstream outcomes and should be considered in prognostic modeling and acute care planning 

for TBI patients. This study has taken an important step toward predicting outcomes based on the 

primary mechanism of TBI and can pave the way for future research investigating these associations. 
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