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Abstract

Background: There is evidence to suggest that traumatic brain injuries (TBI) are increasing in 

the United States. It is important to examine predictors of TBI outcomes to formulate better 

prevention and care strategies.

Research Design: National Trauma Data Bank (NTDB) data from 2016 were used to report the 

percentage of TBI by age, sex, race/ethnicity, health insurance status, intent/mechanism of injury, 

Glasgow Coma Scale (GCS), disposition at emergency department, and trauma center level. 

Logistic regression models were run to estimate the adjusted odds ratios of patient and facility 

characteristics on length of hospital stay and in-hospital mortality (analyzed in 2020).

Results: There were 236,873 patients with TBI in the NTDB in 2016. Most patients with a TBI 

were male, non-Hispanic white, and had sustained a TBI due to an unintentional injury. After 

adjusting for other factors, individuals age 0–17, those who self-pay, and those with intentional 

injuries had increased odds of a shorter hospital stay. Older individuals, non-Hispanic black or 

Hispanic patients, those who had sustained an intentional injury, and those who were not seen in a 

Level I trauma center had higher odds of mortality following their TBI.

Conclusions: Public health professionals’ promotion of fall and other TBI prevention efforts 

and the development of strategies to improve access to Level I trauma centers, may decrease 

adverse TBI health outcomes. This may be especially important for older adults and other 

vulnerable populations.
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INTRODUCTION

Traumatic brain injury (TBI) is caused by an external impact or force to the head or body or 

a penetrating injury. Among trauma-related injuries, TBIs are among the most common 
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causes of death and disability worldwide.1 The severity of a TBI can be classified as mild, 

moderate, or severe.2 Individuals with a mild TBI are commonly seen in the emergency 

department (ED) or primary care setting and are generally asymptomatic within 1 to 4 

months.3,4 Conversely, individuals with a moderate or severe TBI may be hospitalized and 

experience long-term or life-long symptoms.5,6 Most epidemiological surveillance on TBI in 

the United States is conducted via administrative records collection in hospitals and EDs. 

For example, estimates from the Centers for Disease Control and Prevention (CDC) using 

administrative healthcare records showed increases in TBI-related ED visits, 

hospitalizations, and deaths between 2006 and 2014.7

While administrative records are a common method for capturing TBI-related prevalence 

estimates in the U.S., they do not always allow for the provision of detailed context 

regarding patient demographics, injury characteristics, location of injury occurrence, or 

facility details. Previous studies assessing predictors of TBI outcomes, are often conducted 

on small samples, within a single state, or do not examine a full slate of factors that affect 

one’s outcome. However, these studies have provided preliminary evidence that age,6,8 sex,
9,10 race/ethnicity,11,12 health insurance status,11,13 injury severity,8,14 intent/mechanism of 

injury,15,16 and trauma center level designation17 may impact a person’s post-injury 

recovery and outcomes.8,11 For example, Selassie and colleagues examined inpatient care of 

patients with varying TBI severity and found inequalities related to hospital admission based 

on a patient’s insurance status, race, and sex.11 Selassie concluded that patients who were 

uninsured were less likely to be admitted to the hospital regardless of injury severity, after 

adjusting for demographics, clinical and hospital characteristics.11

To better understand predictors of TBI outcomes we examined data from the National 

Trauma Data Bank (NTDB). It is the country’s largest repository of trauma data with a goal 

of providing the trauma community with accessible, consistent, and quality data. The 

purpose of this study was to assess the effect of age, sex, race/ethnicity, health insurance 

status, intent/mechanism of injury, and injury severity on TBI-related mortality rates and 

length of hospital stay using NTDB data. Differences in in-hospital mortality rates and 

length of hospital stay by level of trauma care received were also examined.

METHODS

This analysis used 2016 NTDB data, which included 765 hospitals and is the largest trauma 

registry database in the United States. NTDB consists of aggregated trauma data from 

participating trauma centers across the United States that voluntarily report patient and 

incident data to and is managed by the American College of Surgeons. NTDB data is a 

convenience sample with variability in reporting across state and geographic region, and in 

2016 (the most recently available year at the time of analysis) contained data on over 

960,000 cases. Patients with TBI were identified using International Classification of 

Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) codes, applying a standard 

approach based on a framework presented in 2016.18 The specific codes1 included were: 

“Where “-” indicates any fourth, fifth, or sixth character. Seventh character of “A” or “B” for S02.0, S02.1-, S02.8, and S02.91. 
Seventh character of “A” for S04.02, S04.03-, S04.04-, S06-, and S07.1.”
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S02.0, S02.1, S02.8, S02.91, S04.02, S04.03-, S04.04-, S06-, and S07.1.18 Information on 

patient age, sex, and race/ethnicity were extracted from the demographics file. Health 

insurance and length of stay (i.e., total length of hospital stay) were extracted from the 

discharge file. Trauma center level was extracted from the facility file and is based on state 

level designation where Level I is the highest level trauma center and Level IV is the lowest 

level trauma center in our data. Disposition at ED was obtained from the ED file. Glasgow 

Coma Score (GCS) was obtained from the vitals file to assess injury severity; the first 

recorded GCS was used to assess a patient’s TBI severity level and was obtained from the 

emergency medical service (i.e., the field) or the ED, wherever it was first recorded. GCS 

(range 3 to 15) was divided into 3 groupings: 3–8 for severe TBI, 9–12 for moderate TBI, 

and 13–15 for mild TBI.19 The intent and mechanism of the injury were categorized based 

on the CDC-recommended external cause of injury mortality matrix for ICD-10. Mechanism 

and intent were identified using ICD-10-CM codes, applying a standard approach for 

unintentional, intentional and undetermined injuries.20 Unintentional injuries were broken 

down into 4 mechanisms: falls, motor vehicle crashes, struck by or against, and other. 

Intentional injuries were broken down into self-harm/suicide and assault. Outcomes 

consisted of in-hospital mortality (survived or died) and length of stay (<48 hours, between 

48 hours and 7 days, and >7 days). Length of stay was defined to capture differences in 

moderate TBI and severe TBI using previously identified criteria.21

Descriptive statistics of sample characteristics (age, sex, race/ethnicity, health insurance 

status, intent/mechanism of injury, GCS, disposition at ED, and trauma center level) among 

patients with TBI in the NTDB sample were calculated and reported by length of stay and 

mortality. χ2 tests were run to identify associations between patient or facility characteristics 

and outcomes. A multinomial logistic regression model, controlling for sample 

characteristics, was run to estimate the adjusted odds ratios (aOR) of patient and facility 

characteristic on the length of hospital stay comparing <48 hours and >7 days to the referent 

group of 48 hours-7 days hours. A logistic regression model, controlling for sample 

characteristics, was run to estimate the aOR of patient and facility characteristics on 

mortality. Missing data was not imputed; listwise deletion was used to produce the analytic 

sample (n=169,364). The number of missing responses ranged from 30 to 29,654 cases 

(0.01% to 12.5%). Listwise deletion resulted in 67,509 missing cases (28.5%). Stata Version 

15 (Stata Corp LP, College State, TX) was used to conduct all statistical analyses in 2020.

RESULTS

There were 236,873 visits with TBI to participating trauma centers in 2016 (Table 1). A 

summary of patient demographics is provided in Table 1. Most patients with a TBI were 

admitted to a hospital (88.1%), had a GCS of 13–15 (77.9%), and were seen at a Level I 

trauma center (50.4%). Unintentional injury contributed to the majority of TBI-related visits 

(88.3%), with unintentional falls the leading mechanism of unintentional TBIs. Among 

patients whose TBI resulted from an intentional injury (10.5%), most were the result of an 

assault.

About 48% of patients with a TBI were hospitalized for less than 48 hours, 32.9% were 

hospitalized for 48 hours to7 days, and 19.5% were hospitalized for more than 7 days (Table 
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2). About 1.5% of patients with a TBI died. Length of hospital stay varied by age, sex, race/

ethnicity, health insurance status, intent/mechanism of injury, injury severity, and trauma 

center level. For in-hospital mortality risk, age, sex, race/ethnicity, health insurance status, 

intent/mechanism of injury, and injury severity varied between the groups.

Individuals aged less than 75 years had higher odds (aOR = 1.25 – 3.96) of a shorter hospital 

stay (< 48 hours) than adults aged 75+ years, while controlling for other factors (i.e., sex, 

race/ethnicity, health insurance status, intent/mechanism of injury, trauma center level 

designation, GCS) (Table 3). Hispanic patients had lower odds (aOR = 0.88) of a shorter 

hospital stay than non-Hispanic white patients while non-Hispanic black patients had 

significantly higher odds (aOR = 1.04) of a shorter hospital stay than non-Hispanic white 

patients. Individuals who were self-pay (aOR = 1.27) had higher odds of a shorter hospital 

stay than individuals with private insurance. Female patients had lower odds (aOR = 0.79) of 

a longer hospital stay than male patients. Patients with Medicare (aOR = 0.83) and self-pay 

(aOR = 0.75) had lower odds and patients with Medicaid had higher odds (aOR = 1.09) of a 

longer hospital stay than patients with private insurance. Patients who sustained their TBIs 

through intentional injuries had lower odds (aOR = 0.60) of a longer hospital stay than 

patients with TBIs stemming from unintentional injuries.

When looking at the odds of death after TBI, patients aged less than 75 had lower odds 

(aOR=0.41–0.74) of dying as compared to patients aged 75+ years, while controlling for 

other factors. Non-Hispanic black patients (aOR = 1.48) and Hispanic patients (aOR = 1.19) 

had higher odds of dying compared to patients who were non-Hispanic white. Patients with 

Medicare (aOR = 0.73) and Medicaid (aOR = 0.69) had lower odds of death and patients 

who self-paid had greater odds (aOR = 2.59) of death than patients with private insurance. 

Patients who sustained their TBIs through intentional injuries had greater odds (aOR = 2.42) 

of dying than patients with TBIs from unintentional injuries. Individuals with a GCS of 13–

15 had lower odds of dying than patients with a GCS of 3–8 (aOR = 286.69) or 9–12 (aOR = 

7.86). Finally, patients seen at a Level I trauma center had decreased risk for mortality as 

compared to patients seen at lower level trauma centers: Levels II (aOR = 1.28), Level III 

(aOR = 1.54), and Level IV (aOR = 1.98).

DISCUSSION

This study provides insights into potential predictors of morbidity and in-hospital mortality 

among individuals with TBI seen in U.S. trauma centers reporting to the NTDB. Length of 

hospital stay and mortality risk were related to a patient’s injury severity (i.e. GCS). 

However, length of hospital stay and mortality risk were also closely associated with a 

patient’s age, sex, and injury intent. Moreover, disparities were observed by a patient’s race/

ethnicity and health insurance status; patients who identified as self-pay or who were non-

Hispanic black were at increased risk for death following a TBI. These findings suggest 

there may be inequalities related to risk and treatment for adverse outcomes among these 

patients with TBI.

Most TBI-related visits were due to unintentional injuries, particularly falls, in this study. 

This generally mirrors findings of previous research conducted with the NTDB.22,23 
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However, it is important to note that there is a strong effect of age on primary mechanism of 

injury, as Dams-O’Connor and colleagues’ analysis of 2007–2010 NTDB data makes clear.
24 Motor vehicle crashes are more likely to cause TBIs among younger individuals whereas 

unintentional falls are responsible for the majority of TBIs among middle age and older 

adults.24 Previous nationally representative research in the U.S. reported that unintentional 

falls are responsible for a higher rate of TBI-related ED visits, hospitalizations, and deaths 

than any other mechanism of injury.7 However, similar to what Dams-O’Connor et al. report,
24 the patterns do vary by age. For example, motor vehicle crashes contribute to a higher 

number and rate of TBI-related ED visits in the U.S. among those age 15–24 and 25–34 than 

other mechanisms of injury.7 For every other age group, unintentional falls are the number 

one cause of TBI-related ED visits in the U.S.7 While the majority of TBIs in our study were 

due to unintentional causes, it is important to note that those patients who sustained their 

TBI due to an intentional injury (e.g. assault) had a higher risk of mortality.

The finding that older adults were more likely to have longer hospital stays and a greater risk 

of dying following a TBI as compared to other age groups is supported in the U.S. literature.
24–27 Of concern, the rates of TBI-related ED visits, hospitalizations, and deaths among 

older adults (age 65 and older) have increased substantially over the last decade in the U.S.
7,25 Other high-income countries such as United Kingdom,28 Netherlands,29 and Australia30 

have also noted high and increasing rates of TBIs among older adults. As noted, falls pose 

the largest threat for sustaining a TBI among this age group.25 There are several efforts 

underway to promote screening for older adults’ fall risk during routine medical exams.31 

One such program developed by the Centers for Disease Control and Prevention (CDC) is 

called STEADI (Stopping Elderly Accidents, Deaths, & Injuries). It includes tools and 

resources for healthcare providers designed to decrease the risk for falls and mitigate the risk 

for injuries that may occur as a result.32 However, there are currently no evidence-based 

clinical guidelines in the United States specific to the diagnosis and care of TBI among older 

adults. Given the unique needs of this vulnerable population, development of age-specific 

evidence-based clinical recommendations for diagnosis and care of TBI may be beneficial.

Length of hospital stay is a commonly used quality control measure in hospitals.33,34 Longer 

time in the hospital can increase a patient’s risk for infection and other adverse events.35–37 

Conversely, prematurely discharging a patient and shortening their time in the hospital may 

result in a patient not getting needed services or care, especially for patients with limited or 

no access to supportive or follow-up care.38 The importance of effectively managing a 

patient’s length of hospital stay is best exemplified by findings in our study related to a 

patient’s health insurance status and race/ethnicity. Patients who identified as self-pay or as 

non-Hispanic black were more likely to stay <48 hours in the hospital. Self-pay or non-

Hispanic black patients were also more likely to die in the hospital following a TBI. Other 

research has highlighted a similar finding that those who were self-pay had a higher 

percentage of stays with an in-hospital death.39 Patients identified as self-pay are generally 

patients who do not have health insurance or have health insurance, but their insurer does not 

have a contract with the hospital where they are receiving care.40 Research has suggested 

that hospitals in the U.S. may charge rates that are up to 2.5 times higher for self-pay 

patients than what most health insurers actually pay, which may contribute to the shorter 

hospital stays we found among this group.40 Having private insurance in this and other 
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studies was associated with lower mortality and improved clinical outcomes. Internationally, 

countries with universal healthcare coverage are less likely to find TBI treatment or 

outcomes disparities by insurance coverage or ability to pay. For example, all Canadian 

residents have free and equal access to inpatient TBI acute care and rehabilitation41

Furthermore, race/ethnicity is associated with access to TBI care, with non-Hispanic blacks 

and Hispanic patients less likely to receive intensive rehabilitation post-TBI as compared to 

non-Hispanic white patients with TBI.42 While overcoming health inequalities in the U.S. is 

an ongoing challenge, targeted TBI prevention efforts and adaptation of evidence-based 

programs shown to be effective in reducing health disparities for other health conditions 

(e.g., care coordination, community outreach and partnerships, case management) for TBI 

patients may be helpful.43

While most findings in this paper highlighted potential risk factors for adverse outcomes in 

this study population, one finding related to trauma care designation pointed to improved 

patient outcomes. It is estimated that worldwide, 39% of people who sustain a severe TBI 

die due to their injury.44 Both short- and longer-term outcomes are usually better in high-

income countries such as the U.S. In lower income countries, many types of traumatic 

injuries are often treated by clinicians without proper training.45 Patients in our study who 

received care at a Level I trauma center were more likely to survive following a TBI. This 

finding is consistent with previous studies of patients with TBI and other injuries.46–48 

However, access to Level I trauma centers varies substantially by state and even within a 

state in the United States.49 Thus, a patient’s place of residence may play a role in their 

survival and quality of life following a TBI.50–52 Internationally, studies have suggested that 

individuals who sustain a TBI in rural areas generally have poorer outcomes than those who 

are injured in urban areas; this is particularly true in lower-income countries.53,54 To address 

these disparities and improve survival rates for injured patients, the National Academies of 

Science called for the development of a national trauma care system that would improve care 

and access to trauma centers throughout the United States.55 However, until such a system 

exists, experts suggest that greater awareness among affected communities, strategically 

locating medical helicopter bases, and establishing formal agreements for sharing trauma 

care resources across states may be beneficial.49,56

While NTDB provides a unique dataset from which to examine TBI with more information 

about the context of the injury than other datasets, there were several limitations to this 

study. First, NTDB is not a nationally representative database. Data from NTDB is a 

convenience sample obtained through voluntary participation from hospitals and there is 

substantial variation across states in the number and geographic distribution of trauma 

centers, as well as variation in reporting from existing trauma centers.49,56 Similarly, 

individuals who were treated in other facilities, such as urgent care and community 

hospitals, were not reflected in the data. Therefore, these findings are generalizable only to 

TBI patients evaluated in hospitals with a trauma designation reporting to the NTDB, 

especially Level I and Level II trauma centers, and not to non-trauma hospitals. Data were 

not imputed where missing as previous research has suggested that imputation of NTDB 

data may lead to bias in the point estimates.57 In this study, this resulted in 28.5% missing 

data. Additionally, the analytic sample was tested against the sample of missing data, and no 
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variation in the outcome measures was found [data not shown]. Third, the models used in 

this analysis assume that all variables have an additive effect on the logistic scale. This is not 

intended to imply that the effect of a single variable has an identical effect on outcomes at all 

levels of every other variable. Rather, the purpose of the analysis was limited to assessing the 

mutually independent effects on outcomes and testing interaction effects was beyond the 

scope of the study. Fourth, trauma centers offer more extensive care than EDs and evidence 

suggests that the risk of death is significantly lower when care is provided in a trauma center 

than in a non-trauma center.48 Thus, it is more likely that the types of injuries in NTDB are 

more severe than those captured in other databases. Fifth, this study did not comprehensively 

examine all predictors of TBI morbidity and mortality, for example socioeconomic status 

and distance of patient residence from hospital. Future studies may discover more predictors 

of TBI morbidity and mortality.

CONCLUSIONS

Findings from this study highlight risk factors that are associated with morbidity and 

mortality among patients with TBI seen in a sample of U.S. trauma centers. Public health 

professionals’ promotion of fall and other TBI prevention efforts may decrease adverse TBI 

health outcomes, especially among older adults. Examples of such efforts include the 

expansion of evidence-based older fall prevention programs, such as CDC’s STEADI, and 

the development of evidence-based clinical recommendations specific to older adults with 

TBI.
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Table 1:

Demographics of patients with traumatic brain injury seen in United States trauma centers reporting to the 

National Trauma Data Bank, 2016

n %

Total TBI 236,873

Age

 0–17 27,686 11.7

 18–24 25,283 10.7

 25–34 28,708 12.1

 35–44 21,433 9.05

 45–54 25,465 10.8

 55–64 27,977 11.8

 65–74 25,811 10.9

 75+ 39,140 16.5

 Missing 15,370 6.49

Sex

 Male 151,453 63.9

 Female 85,390 36.1

 Missing 30 0.01

Race/ethnicity

 Non-Hispanic white 149,366 63.1

 Non-Hispanic black 29,031 12.3

 Non-Hispanic other 12,661 5.35

 Hispanic 26,821 11.3

 Missing 18,994 8.02

Health Insurance

 Private 82,101 34.7

 Medicare 63,601 26.9

 Medicaid 41,759 17.6

 Other/other government 15,936 6.73

 Self-pay 24,187 10.2

 Missing 9,289 3.92

Intent/Mechanism of injury

Unintentional injuries 208,999 88.3

 Fall 104,811 44.3

 Motor Vehicle 69,280 29.3

 Struck by or Against 6,686 2.82

 Other 28,222 11.9

Intentional Injuries 25,148 10.6

 Self-harm 3,256 1.37

 Assault 21,677 9.15

 Legal/War 215 0.1
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n %

Unknown/Undetermined Intent 2,726 1.2

Glasgow Coma Score (Injury Severity)

 3–8 32,214 13.6

 9–12 10,712 4.52

 13–15 184,395 77.9

 Missing 9,552 4.03

Disposition at ED

 Discharged 17,977 7.59

 Admitted to hospital 208,583 88.1

 Died 3,602 1.52

 Missing 5,252 2.22

Trauma Center Level

 Level 1 119,423 50.4

 Level 2 71,529 30.2

 Level 3 15,166 6.4

 Level 4 1,101 0.5

 Missing 29,654 12.5
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Table 2:

Association of length of hospital stay and mortality by demographic, injury, and facility factors in individuals 

with traumatic brain injury seen in United States trauma centers reporting to - National Trauma Data Bank, 

2016
a

Length of hospital stay Mortality

<48 hours
N (%)

48 hours-7 days
N (%)

>7 days
N (%)

Yes
N (%)

Total N
(%) 112,784 (47.6) 77,885 (32.9) 46,204 (19.5) 3,602 (1.5)

Characteristic

Age

 0–17 19,586 (70.7) 5,548 (20.0) 2,552 (9.2) 286 (1.0)

 18–24 13,782 (54.5) 6,940 (27.5) 4,561 (18.0) 559 (2.2)

 25–34 14,685 (51.2) 8,305 (28.9) 5,718 (19.9) 613 (2.1)

 35–44 10,343 (48.3) 6,588 (30.7) 4,502 (21.0) 425 (2.0)

 45–54 11,288 (44.3) 8,123 (31.9) 6,054 (23.8) 436 (1.7)

 55–64 11,378 (40.7) 9,417 (33.7) 7,182 (25.7) 428 (1.5)

 65–74 10,087 (39.1) 9,735 (37.7) 5,989 (23.2) 307 (1.2)

 75+ 13,944 (35.6) 17,343 (44.3) 7,853 (20.1) 413 (1.1)

p-value <0.001 <0.001

Sex

 Male 72,421 (47.8) 47,167 (31.1) 31,865 (21.0) 2,630 (1.7)

 Female 40,346 (47.3) 30,079 (36.0) 14,335 (16.8) 969 (1.1)

p-value <0.001 <0.001

Race/ethnicity

 Non-Hispanic white 69,651 (46.6) 51,375 (34.4) 28,340 (19.0) 1,871 (1.3)

 Non-Hispanic black 14,611 (50.3) 8,485 (29.2) 5,935 (20.4) 689 (2.4)

 Non-Hispanic other 5,992 (47.3) 4,109 (32.5) 2,560 (20.2) 175 (1.4)

 Hispanic 13,077 (48.8) 8,354 (31.2) 5,390 (20.1) 466 (1.7)

p-value <0.001 <0.001

Health Insurance

 Private 41,703 (50.8) 24,431 (29.8) 15,967 (19.5) 977 (1.2)

 Medicare 23,255 (36.6) 27,671 (43.5) 12,675 (19.9) 564 (0.9)

 Medicaid 21,655 (51.9) 11,765 (28.2) 8,339 (20.0) 447 (1.1)

 Other/other government 7,777 (48.8) 4,811 (30.2) 3,348 (21.0) 252 (1.6)

 Self-pay 13,982 (57.8) 6,455 (26.7) 3,750 (15.5) 1,127 (4.7)

p-value <0.001 <0.001

Intent/Mechanism of injury

 Unintentional injuries 97,704 (46.8) 69,724 (33.4) 41,571 (19.9) 2,433 (1.2)

 Fall 47,740 (45.6) 39,444 (37.6) 17,627 (16.8) 439 (0.4)

 Motor Vehicle Crashes 30,547 (44.1) 20,553 (29.7) 18,180 (26.20 1,589 (2.30

 Struck by or Against 4,430 (66.3) 1,579 (23.6) 677 (10.1) 33 (0.5)

 Other 14,987 (53.1) 8,148 (28.9) 5,087 (18.0) 372 (1.3)
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Length of hospital stay Mortality

<48 hours
N (%)

48 hours-7 days
N (%)

>7 days
N (%)

Yes
N (%)

 Intentional Injuries 13,771 (54.7) 7,399 (29.5) 3,978 (15.8) 1,082 (4.3)

 Self-harm 1,821 (55.9) 644 (19.8) 791 (24.3) 608 (18.7)

 Assault 11,817 (54.5) 6,702 (30.9) 3,158 (14.6) 452 (2.1)

 Unknown/Undetermined 1,309 (48.0) 762 (28.0) 655 (24.0) 87 (3.2)

p-value <0.001 <0.001

Glasgow Coma Score (Injury Severity)

 3–8 12,210 (37.9) 6,534 (20.3) (13,470) 41.8 3,338 (10.4)

 9–12 3,131 (29.2) 3,394 (31.7) 4,187 (39.1) 46 (0.4)

 13–15 92,842 (50.4) 64,768 (35.1) 26,785 (14.5) 86 (0.1)

p-value <0.001 <0.001

Trauma Center Level

 Level 1 51,388 (43.0) 40,763 (34.1) 27,272 (22.8) 1.879 (1.6)

 Level 2 33,846 (47.3) 24,777 (34.6) 12,906 (18.0) 1,145 (1.6)

 Level 3 10,335 (68.2) 3,499 (23.1) 1,332 (8.8) 223 (1.5)

 Level 4 827 (75.1) 178 (16.2) 96 (8.7) 18 (1.6)

p-value <0.001 0.747

Note: Chi-square p-values are presented. Testing was done between unintentional, intentional, and unknown/undetermined intent.

a
Row percentages are presented.
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Table 3:

Association between length of hospital stay and mortality by selected characteristics in individuals with 

traumatic brain injury seen in trauma centers reporting to the National Trauma Data Bank, 2016

Length of hospital stay Mortality

<48 hours >7 days

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Age

 0–17 3.96 (3.74–4.19)*** 0.69 (0.64–0.74)*** 0.47 (0.38–0.59)***

 18–24 2.04 (1.94–2.15)*** 0.95 (0.86–1.01) 0.42 (0.34–0.51)***

 25–34 1.81 (1.72–1.90)*** 1.05 (0.99–1.12) 0.41 (0.34–0.50)***

 35–44 1.61 (1.53–1.70)*** 1.08 (1.01–1.15)* 0.43 (0.35–0.52)***

 45–54 1.47 (1.40–1.54)*** 1.21 (1.14–1.29)*** 0.47 (0.38–0.57)***

 55–64 1.31 (1.25–1.37)*** 1.32 (1.25–1.40)*** 0.55 (0.46–0.67)***

 65–74 1.25 (1.20–1.30)*** 1.25 (1.19–1.31)*** 0.74 (0.61–0.89)***

 75+ Referent Referent Referent

Sex

 Male Referent Referent Referent

 Female 0.99 (0.97–1.01) 0.79 (0.77–0.82)*** 1.02 (0.92–1.12)

Race/ethnicity

 Non-Hispanic white Referent Referent Referent

 Non-Hispanic black 1.04 (1.01–1.08)* 1.17 (1.13–1.23)*** 1.48 (1.32–1.66)***

 Non-Hispanic other 0.94 (0.90–0.99)* 1.06 (1.00–1.13)* 0.95 (0.79–1.14)

 Hispanic 0.88 (0.85–0.91)*** 1.08 (1.03–1.13)*** 1.19 (1.06–1.35)**

Health Insurance

 Private Referent Referent Referent

 Medicare 0.79 (0.76–0.82)*** 0.83 (0.79–0.87)*** 0.73 (0.62–0.86)***

 Medicaid 0.88 (0.85–0.91)*** 1.09 (1.04–1.13)*** 0.69 (0.60–0.79)***

 Other/other government 1.03 (0.98–1.07) 0.98 (0.92–1.03) 1.03 (0.86–1.22)

 Self-pay 1.27 (1.22–1.32)*** 0.75 (0.71–0.79)*** 2.59 (2.32–2.89)***

Intent/Mechanism of injury

 Unintentional injuries Referent Referent Referent

 Intentional Injuries 1.24 (1.19–1.29)*** 0.60 (0.57–0.63)*** 2.42 (2.19–2.67)***

 Unknown/Undetermined
Intent 0.98 (0.88–1.09) 0.96 (0.85–1.09) 1.25 (0.93–1.67)

Glasgow Coma Score (Injury Severity)

 3–8 1.16 (1.12–1.20)*** 4.96 (4.78–5.16)*** 286.69 (218.12–376.82)***

 9–12 0.59 (0.56–0.63)*** 3.01 (2.85–3.18)*** 7.86 (4.89–12.66)***

 13–15 Referent Referent Referent

Trauma Center Level

 Level 1 Referent Referent Referent
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Length of hospital stay Mortality

<48 hours >7 days

AOR (95% CI) AOR (95% CI) AOR (95% CI)

 Level 2 1.17 (1.14–1.20)*** 0.82 (0.80–0.85)*** 1.28 (1.17–1.40)***

 Level 3 2.56 (2.44–2.69*** 0.66 (0.62–0.71)*** 1.54 (1.28–1.84)***

 Level 4 4.64 (3.82–5.62)*** 0.70 (0.51–0.97)* 1.98 (1.08–3.61)*

Abbreviations: CI = confidence interval; AOR = adjusted odds ratio.

Note: Asterisk (*), double asterisk (**), triple asterisk (***) denote p<0.05, p<0.01 and p<0.001 significance level, respectively. Length of hospital 
stay was estimated using a multinominal logistic with the category 48 hours −7 days as a referent. Mortality was estimated using a logistic 
regression.
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