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Abstract

Introduction—While geriatric trauma patients have begun to receive increased attention, little 

research has investigated assault-related injuries among older adults. Our goal was to describe 

characteristics, treatment, and outcomes of geriatric assault victims and compare them to geriatric 

victims of and younger accidental injury assault victims.

Patients and Methods—We conducted a retrospective analysis of the 2008–2012 National 

Trauma Data Bank. We identified cases of assault-related injury admitted to trauma centers in 

patients aged ≥60 using the variable “intent of injury.”

Results—3,564 victims of assault-related injury in patients aged ≥60 were identified and 

compared to 200,194 geriatric accident victims and 94,511 assault victims aged 18–59. Geriatric 

assault victims were more likely than geriatric accidental injury victims to be male (81% vs. 47%) 

and were younger than accidental injury victims (67±7 vs. 74±9 years). More geriatric assault 

victims tested positive for alcohol or drugs than geriatric accident victims (30% vs. 9%). Injuries 

for geriatric assault victims were more commonly on the face (30%) and head (27%) than for 

either comparison group. Traumatic brain injury (34%) and penetrating injury (32%) occurred 

commonly. The median injury severity score (ISS) for geriatric assault victims was 9, with 34% 
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having severe trauma (ISS≥16). Median length of stay was 3 days, 39% required ICU care, and in-

hospital mortality was 8%. Injury severity was greater in geriatric than younger adult assault 

victims, and, even when controlling for injury severity, in-hospital mortality, length of 

hospitalization, and need for ICU-level care were significantly higher in older adults.

Conclusions—Geriatric assault victims have characteristics and injury patterns that differ 

significantly from geriatric accidental injury victims. These victims also have more severe injuries, 

higher mortality, and poorer outcomes than younger victims. Additional research is necessary to 

improve identification of these victims and inform treatment strategies for this unique population.
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Introduction

The substantial growth in the population of older adults, who are living longer with more 

active lifestyles, is anticipated to lead to a rise in geriatric patients with serious traumatic 

injuries.1–3 Geriatric trauma patients have begun to receive increased attention from 

clinicians and researchers, who have recognized this important demographic shift, identified 

that older adults differ in important ways from younger trauma victims, and developed new 

management strategies.1, 4–9 Despite this progress, little research has investigated assault-

related injuries among older adults. These injuries are common, accounting for at least 6.5% 

of trauma admissions in patients aged ≥60 years.10 An estimated 33,026 geriatric patients 

were treated in US emergency departments for assault-related injuries in 2001,11 which will 

likely increase as the population of older adults grows. Many of these injuries may be due to 

physical or sexual elder abuse, defined specifically as when the perpetrator is a person in a 

position of trust with the victim.11–15 Geriatric assault and elder abuse are under-recognized 

by health care providers,16–19 which can lead to inadequate treatment and unsafe discharge. 

Improved understanding of violence-related injuries in older adults is critically needed to 

support more effective therapeutic efforts.

While most geriatric assault injuries do not need extended treatment,11 some are severe 

enough to require hospitalization and management on a trauma service. Little is known 

about the injury patterns, treatment, and outcomes for these severely-injured patients.10, 20. 

In addition, no national description of injury patterns in severe geriatric assault injury exists. 

Beginning to identify characteristics and injury patterns in geriatric assault may give health 

care providers tools to aid in detection and treatment. Our goal was to describe injury 

patterns, treatment, and outcomes of geriatric assault victims treated at US trauma centers 

and to compare them to both geriatric victims of unintentional injury and younger adult 

assault victims. We hypothesized that these patterns, treatment, and outcomes in geriatric 

assault victims would differ meaningfully from geriatric accidental injuries and younger 

victims of violence-related injury.
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Patients and Methods

This study used data from the National Trauma Data Bank (NTDB) v7.2 from 2008–2012. 

The NTDB, which is sponsored by the American College of Surgeons, includes data from 

>700 participating US trauma centers.21 The NTDB includes comprehensive information 

about injuries, pre-hospital and emergency care, in-patient treatment, and outcomes, and has 

been used successfully by other researchers to analyze assault injuries in other populations22 

and penetrating injuries in older adults.23

Cases of assault-related injury admitted to trauma centers were identified using the variable 

“injury intentionality,” which is automatically generated within the NTDB from 

International Classification of Patients Diseases – Revision 9 (ICD-9) E-codes in the 

medical record using the Centers for Disease Control and Prevention matrix for injury 

intentionality.24, 25 Options for intentionality are: assault, unintentional, self-inflicted, other, 

or undetermined. Assault injuries were those with an “intent of injury” coded as “assault” 

and accidental injuries as those coded as “unintentional.” Patients with injury intentionality 

coded as self-inflicted, undetermined, or other were excluded from the current analysis. We 

included all trauma types in this analysis: blunt, penetrating, burn and other/unspecified. 

Trauma type for each patient is automatically generated based on the mechanism of injury 

using the primary ICD-9 E-code from the medical record.25

Older adults were defined as patients aged ≥60. Though no consensus exists in the 

epidemiologic literature about the appropriate age cut-off for older adulthood, elder abuse 

and other violence-related statutes in most states have been written to protect adults aged 

≥60. In addition, age ≥60 is the criterion used in the Older Americans’ Act for eligibility for 

additional services and protections.26 Also, much of the limited literature on this topic uses 

this cut-off.10, 11 Notably, patients aged ≥90 are included in NTDB without age further 

specified. We have included all of these patients in the analysis.

We examined injury data including: total number and type of injuries, anatomic location(s) 

of injury(ies), and the Injury Severity Score (ISS). Injuries were identified using ICD-9 

code. Given its clinical importance, we closely examined traumatic brain injury (TBI), 

defined by ICD-9 codes 850–854.1, as has been done by previous researchers.27 We 

evaluated patient demographic characteristics. For analysis, we converted age into 

categorical strata: 60–64, 65–74, 75–84, and 85+. We also examined the presence of as 

many as 20 co-morbidities, which are coded by registrars from the medical records. Co-

morbidities included, for example, bleeding disorder, congestive heart failure, CVA/residual 

neurological deficit, diabetes mellitus, disseminated cancer, and hypertension requiring 

medication. To characterize the population, we dichotomized this variable into patients with 

and without ≥3 co-morbidities. Functionally dependent health status is included as a co-

morbidity within NTDB, but we also reported on it separately given its importance for the 

geriatric population. Because dementia was only evaluated within the NTDB beginning in 

2012, we did not include it in this analysis. We evaluated alcohol use by trauma victims, 

which is assessed in NTDB via formal testing rather than clinician suspicion. Rather than 

using a threshold value to determine potential intoxication, we report here on the presence of 

any alcohol when tested. We also evaluated drug use, which is also assessed in NTDB via 
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formal testing rather than clinician suspicion and excludes drugs used for medical therapy. 

Outcomes of interest included in-hospital mortality, length of hospital stay, treatment in an 

intensive care unit, and surgical procedures performed.

Adults age 18 years and older (n=743,384) were eligible for inclusion in the current 

analysis. Adults with isolated hip fractures were excluded (n=26,576) to avoid bias, as these 

patients are included in NTDB for some, but not all, participating hospitals. Because the 

focus of this study was to compare intentional and unintentional injuries, adults with self-

inflicted (n=14,443), other (n=1,780), or undetermined/missing (n=6,505) injuries were 

excluded. This analysis included 203,758 adults age ≥60 and 490,322 adults age 18–59 with 

an intentional or unintentional injury.

Data analysis was conducted using Stata, version 12 (StataCorp, College Station, TX). 

Results are presented as frequencies with proportions, mean with standard deviation (SD), or 

median with interquartile range (IQR). Comparisons between subgroups (e.g., older adult 

assault vs. older adult unintentional injury) were performed using Chi-square test, t-test, and 

Kruskal-Wallis test, as appropriate. Logistic regression was used to evaluate the independent 

association between older adult vs. younger adult assault and outcomes of interest (e.g., in-

hospital mortality) adjusting for injury severity. All P values are two-tailed, with P<0.05 

considered statistically significant.

This study was determined to be exempt from review by the Weill Cornell Medical College 

Institutional Review Board.

Results

3,564 victims of assault-related injury aged ≥60 were identified. The characteristics of these 

victims are described in Table 1 in comparison with geriatric victims of unintentional injury 

(n=200,194) and assault victims aged 18–59 (n=94,511). Geriatric assault victims were more 

likely than geriatric unintentional injury victims to be male and were typically younger than 

unintentional injury victims. Significantly more geriatric assault victims tested positive for 

alcohol or drugs than geriatric unintentional injury victims. Among geriatric assault victims, 

11% had ≥3 co-morbidities and only 0.3% had functionally dependent health status, a 

significantly lower percentage in both as compared to geriatric unintentional injury victims. 

In-hospital mortality for geriatric assault victims was similar to unintentional injury victims, 

but assault patients more commonly required intensive care unit-level treatment than 

unintentional injury patients and were more likely to need laparotomy, thoracotomy, or 

craniotomy. Injuries for geriatric assault victims were most commonly on the face and head 

than for geriatric unintentional injury victims, and more than half of the assault victims had 

injuries on ≥3 body regions. Notably, geriatric assault victims were more than 6 times more 

likely to have neck injuries than older adult unintentional injury sufferers. Geriatric assault 

victims were also more than twice as likely to have open wounds.

Injury severity was greater in geriatric assault victims than younger adult assault victims. 

Even when controlling for injury severity, in-hospital mortality (unadjusted OR 1.57, 95% 

CI 1.39-1.78 adjusted OR 1.40, 95% CI 1.21–1.62), length of hospitalization (unadjusted β 
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2.08, 95% CI 1.79–2.39; adjusted β 1.58, 95% CI 1.29–1.87), and need for ICU-level care 

(unadjusted OR 1.65, 95% CI 1.54–1.76; adjusted OR 1.41, 95% CI 1.30–1.52) were 

significantly higher in older adults. Geriatric assault victims were less likely than younger 

victims to receive laparotomy or thoracotomy but trended towards more commonly receiving 

craniotomy. Geriatric assault victims were less likely than younger victims to have 

penetrating trauma but were more likely to have traumatic brain injury.

Characteristics of older adult assault victims by age strata are presented in Table 2. The total 

number of assault victims trended down significantly with higher age, and the percentage of 

male victims also trended down. Positive tests for alcohol and/or drug use decreased with 

age, however 25% of patients aged ≥85 used alcohol and/or drugs. Older assault victims 

with traumatic brain injury trended up with age, but patients aged ≥85 were slightly less 

likely than those aged 75–84. Fewer patients in the older categories received craniotomies. 

Notably, 2% of geriatric assault patients aged ≥85 received a laparotomy. In-hospital 

mortality increased with age.

A comparison of blunt vs. penetrating injuries among geriatric assault victims is presented in 

Table 3. Penetrating injuries carried a higher in-hospital mortality than blunt injuries. Blunt 

trauma victims were much more commonly injured in the head and face compared with 

victims of penetrating trauma, while penetrating trauma victims were much more commonly 

injured in other areas, including the neck, thorax, and abdomen. As might be expected given 

these patterns, victims of blunt trauma much more commonly had traumatic brain injury and 

required craniotomy, while penetrating trauma patients much more commonly required 

laparotomy or thoracotomy.

In Table 4, we describe characteristics of geriatric victims suffering traumatic brain injury. 

These patients were more likely to have suffered severe trauma and to have ≥3 body regions 

injured than non-TBI patients. They had a longer median hospital length of stay and were 

much more likely to require ICU-level care but did not have a higher in-hospital mortality.

Discussion

To our knowledge, this is the first study to describe in detail a national sample of severe 

geriatric assault injuries and compare them to unintentional geriatric injuries and younger 

adult assault victims. These findings may begin to improve understanding of the most 

seriously injured assault survivors.

Geriatric assault victims were much more commonly men and typically younger than 

geriatric unintentional injury victims. Previous research from the Centers of Disease Control 

has found similar characteristics among geriatric assault patients treated in Emergency 

Departments.11 This finding of increased frequency among males is also consistent with the 

general pattern of findings for assault victimization by gender. Very few assault victims were 

documented as having functionally dependent health status or ≥3 co-morbidities. This 

suggests that active, independent older adults may be more likely or able to be involved in 

interactions or exchanges that results assault-related injuries severe enough to warrant 

hospitalization. Geriatric assault victims had comparable in-hospital mortality to accident 

Rosen et al. Page 5

Injury. Author manuscript; available in PMC 2017 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



victims and more commonly required ICU care or major surgery. This underscores the 

potential for violence to inflict very severe injuries requiring significant care.

We found that injury severity was greater in geriatric assault victims than younger adult 

assault victims. Also, in-hospital mortality, length of hospitalization, and need for ICU-level 

care were significantly higher in older adults, even after controlling for injury severity. Our 

findings are consistent with Hadjizacharia and colleagues, who found that blunt trauma 

assault victims aged ≥55 were more severely injured than younger adults.27 Also, even after 

correction for injury severity, victims aged ≥55 were found to have an increased length of 

stay in both the ICU and hospital and were more likely to die from their injuries.27 Our 

findings confirm that assault, similar to other traumatic injuries and acute illnesses, has 

poorer outcomes in older adults, who have more co-morbidities and decreased physiologic 

reserve compared with younger adults. Mortality and length of hospital stay among geriatric 

assault victims also increased with increasing age. We found that geriatric assault victims 

were less likely than younger victims to receive laparotomy or thoracotomy, suggesting that 

surgeons may be more cautious about operating on older adult trauma patients, which has 

been described previously.28 Older adults trended towards more commonly receiving 

craniotomies in our analysis, however. Also, Hadjizacharia and colleagues found no 

difference in rates of any of these surgeries between older and younger assault victims, 

suggesting that additional research is needed.27

Alcohol and/or drug use was commonly reported in older adult assault victims. This is 

consistent with research in younger adults, which has shown that as many as 70% of assault 

victims seeking medical treatment screen positive for alcohol or drug use.29, 30 Studies have 

shown that substance use is more prevalent among crime victims compared to non-victims 

and heightens risk for further victimization.30–32 In our study, alcohol and/or drug use was 

significantly more common in older victims of assault injury than accidental injury. This 

finding suggests that when older adults present to the hospital intoxicated and report 

accidental injury, providers should maintain a high index of suspicion for assault, similar to 

younger trauma victims. Of note, even the oldest old assault victims often were found to 

have used alcohol and/or drugs, underscoring that suspicion for their use must be maintained 

irrespective of age.

The majority of assaults on geriatric patients caused blunt traumatic injuries. This may 

reflect a preference of assailants for use of fists and feet. Previous researchers examining 

violence against women by men have hypothesized that blunt weapons are commonly 

chosen because the assailant believes that he is physically stronger and does not need a more 

harmful weapon.33, 34 A similar phenomenon may contribute to the epidemiology of assault 

of older adults. Alternatively, in spontaneous altercations that escalates from arguments, fists 

and feet may be weapons the weapons most easily available. While blunt traumatic injuries 

were most common, the prevalence of penetrating trauma was also significant. This 

undermines the common perception that geriatric traumatic injuries are primarily blunt 

trauma.23 Also, however, it may suggest that many blunt assaults against older adults are not 

identified by health care providers, who presume them to be unintentional injuries. In our 

study, penetrating trauma had a higher in-hospital mortality. This is consistent with previous 
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research in younger assault victims, which found that penetrating trauma victims more 

commonly required hospitalization for their injuries35 and had higher mortality.36

Geriatric assault victims in our study most commonly had injuries to the head and face. Of 

particular note, facial injuries occurred in assault victims with 2.5 times the frequency of that 

in geriatric accident victims. Previous research has described in detail patterns of facial 

trauma in older adults, which are commonly fractures of the midface or nasal bone,37–41 but 

these studies have included few assault victims. The significance of facial injuries in assault 

is well-established in younger assault victims, with 62%-83% of victims presenting to the 

Emergency Department having facial injuries.34, 35, 42 The face is a common site of injury, 

likely because it is exposed and vulnerable to an assailant.33, 34, 43 In addition, when desiring 

to incapacitate, badly hurt, or humiliate a victim, the head and face are attractive 

targets.33, 43 Researchers have suggested that these injuries may be used to identify victims 

of violence or raise suspicion of violence-related injury42, 44–47 and have even begun to 

identify patterns among maxillofacial injuries that may be suggestive of assault rather than 

accident.48 In a multi-center study, most common facial fractures after assault were of the 

mandible, zygoma, and orbit, with these prominent areas more likely injured given that a fist 

to the face is the most common mechanism of injury.43 Peri-orbital and peri-oral lacerations 

were more commonly due to assault while lacerations affecting the forehead were more 

common after falls.48 In other studies, left-sided facial injuries are more frequent after 

assault than right-sided, likely because most assailants are right-handed.34, 49, 50 Future 

research is needed to better define these patterns in geriatric assault patients to ascertain 

more conclusively how intentional and unintentional injuries may be effectively and 

accurately distinguished. In our study, neck injuries, while uncommon, were more than 6 

times more frequent in assault-related injury than after an accident. This suggests that 

geriatric trauma patients with facial or neck injuries should likely be screened for assault. 

Traumatic brain injury occurred in a significant percentage of geriatric assault victims, 

particularly in the oldest age categories. In previous research, as many as 70% of blunt 

assault victims aged ≥55 suffered from TBI.27 In our study, patients with TBI had 

significantly greater length of hospitalization and need for ICU care than those not suffering 

this injury. This emphasizes the importance in older assault victims of early identification, 

appropriate field triage, and aggressive management of TBI. Previous studies have shown 

that mortality after TBI in older adults is more than 38% and increases with age.51–53 This 

injury is particularly dangerous for older adults on anti-coagulants including warfarin54, 

anti-platelet agents including clopidogrel.55, or the increasingly popular factor 10A 

inhibitors. Older adults with TBI have higher mortality and morbidity when treated at non-

trauma centers.56 Despite this, EMS more commonly transport older adults with TBI to non-

trauma centers than younger adults, and older adults are less likely admitted.56 To improve 

this, a new neurologic scale to optimize EMS detection of TBI in older adults that require 

transport to a trauma center has been proposed.57 Given its frequency in assault-related 

injuries and its association with poor outcomes, EMS, ED providers, and trauma specialists 

should maintain a high index of suspicion for its presence, screen all geriatric assault victims 

for potential TBI, and evaluate thoroughly if any possibility exists.

Although not highlighted in our results, some of the assault victims in our study may be 

suffering from severe physical and/or sexual abuse rather than from violence by a stranger. 
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Using law enforcement data in Michigan, researchers found that, among victims of violent 

crime aged ≥65, 50% were assaulted by a family member, most commonly by an adult child 

(22.0%) or an intimate partner (12.9%).15 Despite its frequency, elder mistreatment, even 

severe physical and sexual abuse, often goes undiscovered, with as few as 1 in 24 cases of 

elder abuse reported to the authorities.12, 58 This may contribute to our finding that older 

adults with multiple co-morbidities and dementing illness were uncommonly hospitalized as 

assault victims. It is likely that many victims of severe elder abuse, who are commonly 

unable or unwilling to report the true cause of their injuries, were presumed by the treating 

clinicians to be victims of accidental injury. In other cases, which would not be captured in 

the NTDB, victims of elder abuse may never have reached treatment.

Unfortunately, research suggests that, even in trauma service admissions where elder abuse 

has been established, the abuse is not reported to the authorities in two-thirds of cases.20 

This is likely due to a poor understanding of elder abuse among trauma service clinical staff 

and inadequate training regarding the proper procedures for reporting suspected incidents.20 

Very little research has examined severe traumatic injuries in victims of physical elder abuse. 

Friedman and colleagues, in a case-control study comparing victims of severe physical elder 

abuse to other trauma victims, found that elder abuse victims had more severe injuries, were 

more commonly female, were more likely to abuse drugs or alcohol, and more frequently 

had dementia.10 Future research is necessary to improve understanding of injury patterns 

that differentiate physical and sexual abuse from stranger assault and from accidental injury. 

Also, additional training in elder abuse is necessary for trauma specialists to improve 

identification and design interventions for these vulnerable older adults at very high risk for 

re-victimization.

Limitations

This study has several limitations. By using NTDB, we only examined injuries severe 

enough to require hospitalization and did not include those that resulted in fatalities in the 

field. We were unable to evaluate less severe injuries that were treated and released from 

Emergency Departments or outpatient clinics or that never received medical attention. The 

NTDB, which is based on voluntary submission of information by institutions with trauma 

registrars, cannot be used to generate population-based findings, and the quality and 

completeness of the data varies between institutions. In addition, admissions for isolated hip 

fractures, patients who are dead-on-arrival, and hospital transfers are included for some, but 

not all, participating hospitals. To avoid introducing potential bias, we excluded any isolated 

hip fractures. We were only able to include cases where the care team identified and 

documented that the injury(ies) were due to assault, so we likely missed cases where the 

injury was incorrectly presumed to be unintentional because the victim was unwilling or 

unable to report the assault. In fact, Friedman et al found, in a 1-year follow-up to a case-

control study of severe physical elder abuse, that 3.3% of their control subjects, initially 

believed to be victims of accidental injury, had been substantiated by Adult Protective 

Services as victims of abuse.20 As NTDB does not track the identity of the perpetrator, their 

relationship to the victim, or the dynamics that precipitated the violence, we were unable to 

distinguish between physical elder abuse and assault by a stranger, phenomena which may 

have important differences. When describing body regions injured, we did not distinguish 
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between major and minor injuries. Therefore, injuries in each region include a broad range 

of severity.

Conclusions

Older adults who are severely assaulted are much more commonly men and typically 

younger than geriatric victims of accidental trauma. They frequently have recently used 

alcohol or drugs. Typical injury patterns include facial and head injuries, and TBI is 

common. Penetrating injury also occurs frequently. Geriatric assault victims admitted to 

trauma centers have more severe injuries, higher mortality, and poorer outcomes than 

younger adult victims. Future directions include additional research to improve 

understanding of injury patterns and circumstances surrounding severe geriatric assault to 

aid in distinguishing between violence and unintentional injury. Recognition is critical to 

optimize outcomes and prevent re-victimization. In addition, trauma specialists may play an 

increased role in identifying, managing, and reporting severe physical and/or sexual elder 

abuse, an under-appreciated type of geriatric assault. Research focusing on differences 

between geriatric assault victims and younger assault victims is also necessary to inform 

treatment strategies for this unique population.
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Table 3

Characteristics and Outcomes of Older Adult Assault Victims (aged ≥60) with Blunt vs. Penetrating Injuries 

Treated at U.S. Trauma Centers from 2008–2012

Blunt Injuries
(n=1,832)

Penetrating
Injuries

(n=1,180) P value

Male gender 83% 84% 0.70

Age (years), mean ±SD 67 ± 7 67 ± 7 0.23

Race <0.001

  White 54% 46%

  Black or African American 27% 38%

  Other race 19% 16%

Drug and/or alcohol use 31% 29% 0.38

Any alcohol use 22% 22% 0.89

Any drug use 13% 13% 0.40

Functionally dependent health status 0.4% 0% 0.06

≥3 concomitant medical conditions 12% 9% 0.007

Injury severity score (ISS), median
(IQR)

9 (5 – 17) 9 (2 – 14) <0.001

Severe trauma (ISS≥16) 35% 31% 0.02

In-hospital mortality 5% 14% <0.001

Hospital length of stay (days), median
(IQR)

4 (2 – 7) 3 (1 – 7) <0.001

ICU stay 40% 36% 0.04

ICU length of stay (days),
median (IQR)

3 (2 – 6) 3 (2 – 8) 0.005

Number of injuries, median
(IQR)

3 (2 – 5) 3 (1 – 4) <0.001

Surgeries performed

  Laparotomy 0.7% 17% <0.001

  Thoracotomy 0.3% 4% <0.001

  Craniotomy 1% 0.2% 0.01

Traumatic brain injury 50% 6% <0.001

Body region(s) injured <0.001

  Head 34% 9%

  Face 39% 11%

  Neck 0.6% 6%

  Thorax 6% 22%

  Abdomen 1% 20%

  Spine 3% 2%

  Upper extremity 8% 15%

  Lower extremity 4% 10%

  Unspecified 2% 3%

≥3 body regions injured 64% 52% <0.001
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Blunt Injuries
(n=1,832)

Penetrating
Injuries

(n=1,180) P value

Trauma-associated diagnosis(es) <0.001

  Fractures 47% 18%

  Internal organ 27% 31%

  Open wounds 22% 41%

SD denotes standard deviation; IQR, interquartile range; ICU, intensive care unit.
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Table 4

Characteristics and Outcomes of Older Adult Assault Victims (aged ≥60) Suffering Traumatic Brain Injury 

Treated at U.S. Trauma Centers from 2008–2012

TBI
n=1,227

No TBI
n=2,337 P value

Male gender 81% 80% 0.62

Age (years), mean ± SD 68 ± 7 67 ± 7 0.001

Race <0.001

  White 56% 50%

  Black or African American 23% 34%

  Other race 21% 16%

Drug and/or alcohol use 31% 29% 0.07

Any alcohol use 22% 21% 0.24

Any drug use 14% 13% 0.50

Functionally dependent health status 0.3% 0.3% 0.85

≥3 concomitant medical conditions 11% 11% 0.47

Injury severity score (ISS), median
(IQR)

14 (9 – 20) 6 (4 – 13) <0.001

Severe trauma (ISS≥16) 53% 24% <0.001

In-hospital mortality 8% 8% 0.82

Hospital length of stay (days), median
(IQR)

4 (2 – 9) 3 (1 – 7) <0.001

ICU stay 56% 30% <0.001

ICU length of stay (days), median (IQR) 3 (2 – 7) 3 (2 – 8) 0.007

Number of injuries, median (IQR) 4 (2 – 6) 3 (2 – 4) <0.001

Surgeries performed

  Laparotomy 1% 9% <0.001

  Thoracotomy 0.3% 2% <0.001

  Craniotomy 1% 0.1% <0.001

Type of injury <0.001

  Blunt 74% 40%

  Burn 0% 0.5%

  Penetrating 6% 47%

  Other/unspecified 20% 13%

Body region(s) injured <0.001

  Head 48% 12%

  Face 33% 28%

  Neck 1% 3%

  Thorax 4% 16%

  Abdomen 1% 12%

  Spine 2% 3%

  Upper extremity 7% 13%

  Lower extremity 3% 9%

Injury. Author manuscript; available in PMC 2017 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rosen et al. Page 20

TBI
n=1,227

No TBI
n=2,337 P value

  Unspecified 2% 3%

≥3 body regions injured 72% 53% <0.001

Trauma-associated diagnosis(es) <0.001

  Fractures 33% 40%

  Internal organ 44% 18%

  Open wounds 21% 33%

TBI denotes traumatic brain injury; SD, standard deviation; IQR, interquartile range; ICU, intensive care unit.
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