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Abstract

Traumatic injury remains an unacceptably high contributor to morbidity and mortality rates across 

the United States. Gender-specific research in trauma and emergency resuscitation has become a 

rising priority. In concert with the 2014 Academic Emergency Medicine consensus conference 

“Gender-specific Research in Emergency Care: Investigate, Understand, and Translate How 

Gender Affects Patient Outcomes,” a consensus-building group consisting of experts in 

emergency medicine, critical care, traumatology, anesthesiology, and public health convened to 

generate research recommendations and priority questions to be answered and thus move the field 

forward. Nominal group technique was used for the consensus-building process and a combination 

of face-to-face meetings, monthly conference calls, e-mail discussions, and preconference surveys 

were used to refine the research questions. The resulting research agenda focuses on opportunities 

to improve patient outcomes by expanding research in sex- and gender-specific emergency care in 

the field of traumatic injury and resuscitation.

Each year, trauma accounts for 42 million emergency department (ED) visits and 2 million 

hospital admissions across the nation. It remains the primary cause of death (47% of all 

deaths) for young individuals (age 1 to 44 years).1 The resulting loss of productive life-years 

related to trauma exceeds that of any other disease. Trauma systems and trauma care can 

significantly improve survival and function.
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Different trauma outcomes have been identified based on sex, with relative protection 

afforded to females in most studies. Researchers are now beginning to study novel sex- and 

gender-specific perspectives in the areas of acute care research, including the specific area 

of traumatic injury and resuscitation.2 However, these studies have significant limitations, 

including their retrospective design and the use of data from large trauma registries.3 

Furthermore, systematic reviews and meta-analyses on sex disparities in trauma sample only 

a small amount of the total literature published, which skews the conclusions. Few trauma 

outcomes studies present data separately by sex, and the bias against publishing negative 

studies persists. Sex-specific issues in traumatic injury and resuscitation are therefore 

important to address.

When addressing sex-specific research priorities in traumatic injury and resuscitation, it is 

important to recognize significant sex-based differences in injury patterns. In 2010, females 

sustained fewer than half of the fatal injuries in the United States (Table 1), but women and 

men had similar incidences of nonfatal injuries (Table 2). Male gender is associated with 

higher case fatality rates when stratified by age, but not by injury type or severity (Table 3, 

Figures 1 and 2). The design of trauma prevention strategies requires a true appreciation of 

the significant sex differences in specific injury patterns and outcomes.

METHODS

An iterative consensus process using the nominal group technique was used to generate 

research priorities. Our workgroup consisted of members representing emergency medicine 

(EM), critical care, traumatology anesthesiology, and public health. Thirty-nine consensus 

attendees participated in the trauma breakout group and prioritized the proposed agenda 

using the Poll Everywhere voting method.

In this consensus article, we recommend the development and rigorous pursuit of four 

important themes of research focused on sex differences in traumatic injury and 

resuscitation: 1) prehospital and acute care (including how care providers’ gender influences 

patient outcomes); 2) trauma outcomes; 3) the influence of sex on coagulation, immunity, 

and inflammation; and 4) intermediate and long-term care. Consensus was reached for the 

questions in bold type in the research dimension sections for each of the recommendations. 

Questions not in boldface type were discussed extensively by the working group and were 

felt to be areas of considerable importance for research.

PREHOSPITAL AND ACUTE CARE

Recommendation 1

Determine specific factors that contribute to sex-based differences in trauma triage and 

transfer and acute care, and evaluate patient outcomes in relation to the sex composition of 

the trauma team.

Discussion

Initial triage to a trauma center leads to better overall outcomes.4 A recent population-based 

analysis confirmed that the initial transport of trauma patients to nontrauma centers was 
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associated with a 30% increase in mortality during the first 48 hours after injury.5 

Additional studies documented a survival benefit among patients who were taken initially to 

nontertiary trauma centers but later transferred to tertiary trauma centers versus patients who 

stayed at a nontertiary hospital, even after adjusting for variables affecting the likelihood of 

transfer. Although the survival benefit was larger for patients treated at a Level I trauma 

center, Level II trauma centers in a region with few tertiary trauma resources demonstrated a 

measurable benefit as well.6

Sex differences in access to trauma care have been identified in the prehospital setting, 

favoring better outcomes for men.7 The reasons might be related to perceived differences in 

injury severity, assumptions about the likelihood of benefiting from trauma center care, or 

subconscious gender bias. Additional studies are warranted to study these differences.

In addition to examining patient sex as a variable, it is important to consider the sex of the 

providers and its effect on trauma teams and trauma patient outcomes. This aspect of 

research has had minimal investigation in the medical context. It is unknown if a better 

understanding of team functioning and leadership translates to improved patient outcomes in 

the trauma setting and if the influence of sex as an essential variable should be investigated 

in trauma team leadership style and group dynamics.

Research Questions

• What are the factors in the acute care trauma system (prehospital and ED) that 

contribute to sex-based differences in triage and acute treatment of the trauma 

patient?

• Do differences in the behaviors of male and female trauma team leaders and team 

members affect patient outcomes, perceptions of leadership, and team dynamics?

• Are trauma patient outcomes based on congruence if the doctor and patient are of 

the same sex or different sexes?

Evidence Summary

There is evidence that women are less likely than their male counterparts to be triaged to 

trauma centers despite having similar severities of injury.7 Both provider and acute care 

delivery system factors may have a role in explaining the differences in triage decisions 

according to sex and gender.5 More research is needed to delineate factors related to sex and 

gender that contribute to disparities in triage decisions for traumatically injured patients.

A Canadian population-based retrospective cohort analysis of severely injured adults (Injury 

Severity Score > 15, n = 26,861, 35% women) found that women with similar severities of 

injury to the male cohort were less likely to be triaged to trauma centers in direct transport 

from the scene and from nontrauma EDs.7 The women in this study were older and had 

more comorbid conditions. More women had falls from standing in this study, while more 

men fell from heights. These differences were controlled for in the analysis, but the 

difference in frequency of triage to a trauma center persisted. Emergency medical services 

personnel were less likely to transport females from the field to trauma centers (odds ratio 

Sethuraman et al. Page 3

Acad Emerg Med. Author manuscript; available in PMC 2015 December 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



[OR] = 0.88, 95% confidence interval [CI] = 0.81 to 0.97). Similarly, physicians were less 

likely to transfer females to trauma centers (OR = 0.85, 95% CI = 0.73 to 0.99).

Gender role stereotypes may also play a role in health care team dynamics. Studies have 

indicated that males enact “instrumental” traits and females enact “expressive” traits (Table 

4). When reviewers were blinded to the sex of a person during case-based scenarios in 

nonmedical settings, they made assumptions about the sex of the person based on his or her 

described attributes. Perceived female leaders using feminine (gender-consistent) style were 

more highly rated by their peers than perceived female leaders using a masculine (gender-

inconsistent) style. In the case of the perceived male leader, the ratings were higher when the 

style was gender-consistent and when he used a gender-inconsistent style that was in 

keeping with transformational leadership (Table 4).

Collaborative nurse—physician relationships are associated with decreased risk-adjusted 

mortality rates and length of stay, fewer negative patient outcomes, and enhanced patient 

satisfaction in an intensive care unit (ICU) environment.8,9 Unfortunately, disparity has been 

shown in physician and nurse perceptions of teamwork and communication.10

A collaboration survey was administered to team members after patient resuscitation in a 

trauma center over a 1-year period.11 Of 92 participants, 61% were physicians and 46% 

were male. Most practitioners reported high scores for collaboration and satisfaction. 

Physicians and males rated team collaboration and satisfaction with decisions higher than 

nurses and females in all domains; however, since gender and profession were highly 

correlated (32 of 39 physicians were male and 32 of 34 nurses were female), these pilot data 

make it difficult to separate gender from team member position and warrants more study, 

which is currently ongoing at the R Adams Cowley Trauma Center.

Female internal medicine residents face the dilemma of “role incongruity,” as effective 

leadership attributes tend to correlate with stereotypic male qualities.12,13 Residents of both 

sexes concluded that male residents were viewed as more authoritative, confident, and 

assertive—a finding consistent with research on gender behavioral norms, leadership, and 

power differentials in other contexts.

An anthropological pilot study documented gender behavior differences among male and 

female trauma team members.14 Female leaders performed menial tasks rather than asking 

team members to assist, whereas males did not. Males were unapologetic about 

aggressiveness during emergent and nonemergent resuscitations, while females were 

infrequently aggressive, even if it hindered their ability to view exam results or participate. 

Females said “please” and “thank you” more often than males. Nonverbal female behavior 

included body language that established interpersonal dynamics, which acknowledged 

individual team members, while males addressed the entirety of the space and team as a 

cohesive unit. The authors of this study did not assess if the behaviors affected team 

dynamics or patient care during trauma resuscitations.14

In summary, significant gender-based differences have been identified in trauma triage and 

the delivery of early acute care. More research is needed to delineate gender-related factors 

that contribute to disparities in the care of traumatically injured patients.

Sethuraman et al. Page 4

Acad Emerg Med. Author manuscript; available in PMC 2015 December 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



SEX-BASED DIFFERENCES IN TRAUMA OUTCOMES

Recommendation 2

Include gender, race, and sex hormone status as patient-specific variables in trauma outcome 

studies to determine whether outcome differences are related to gender-based differences in 

health care delivery or alterations in sex hormones.

Discussion

Studies of the effect of gender on morbidity and mortality after trauma continue to yield 

conflicting results. Increased mortality has been associated with male gender,15–17 but 

conflicting results have been reported as well.18–20 Most of these studies are retrospective 

analyses of trauma registries using multivariate logistic regression to control for variables 

that can influence trauma outcomes. Relatively small sample sizes might have contributed to 

the heterogeneity of results in early studies; larger studies confirmed increased mortality 

rates for men, particularly those more than 50 years of age.15,21–26 The largest prospective 

cohort study, involving more than 1,400 trauma patients with 5-year follow-up, confirmed 

female sex as protective for all-cause mortality (OR = 0.57). This study also documented 

that male trauma patients expressed a more robust proinflammatory cytokine profile, 

suggesting that a sex-based cytokine response to injury could, in part, be responsible for the 

mortality differences.27 In contrast to studies investigating sex-based outcomes in blunt 

trauma, female gender has been associated with increased mortality after burn injury.28–30

In clinical conditions (in contrast to experimental conditions), variations in the genetic 

background and comorbidities of critically ill trauma patients affect outcome. Many studies 

do not capture data regarding chronic health conditions and potentially relevant 

comorbidities or specific treatments and their timing. For instance, for trauma patients with 

diabetes, the extent of glycemic control could have an effect on ultimate outcome, but is 

infrequently included as a covariate in the outcome analysis.31

Most studies have confirmed a female survival advantage in trauma, but two confounding 

factors make definitive conclusions in this area problematic. First, acute sex hormonal 

changes that occur after injury in both males and females might affect trauma outcomes 

(high estrogen levels are associated with increased mortality rates). Second, racial disparities 

that contribute to sex-based outcome differences in trauma have been identified 

(inordinately worse outcomes for Asian males).32 Future studies must delineate how these 

three factors (sex, hormone status, and race) interact.

In experimental preclinical studies, sex hormones have been shown to affect sex-specific 

immune responses. Male sex hormones are deleterious, whereas female hormones are 

protective. But hormonal status is not evaluated in most clinical studies. Studies that have 

followed sex hormone levels during trauma patients’ clinical course have shown a 

correlation between estrogen/progesterone and tumor necrosis factor-α (TNF-α), an immune 

regulator with a myriad of activities during inflammation.33 Estradiol alone has shown a 

negative correlation with TNF-α immediately after injury. Conflicting data have emerged 

with respect to other immune modulators and sex hormone levels.34
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High estradiol levels after injury have been associated with an increased mortality rate.35 

Serum estradiol is a marker of injury severity and a predictor of death in critically injured 

patients, regardless of sex.36 Whether or not estradiol plays a causal role in outcomes is 

unclear, since additional trials have not confirmed these results.

The use of exogenous hormone replacement therapy is also an important consideration when 

analyzing sex-specific trauma outcomes, especially in older women. An estimated 21% of 

women in the United States take hormone replacement medication. Failure to measure sex 

hormone plasma levels significantly limits most clinical studies investigating gender 

differences.

Preclinical and clinical studies have suggested that women are more tolerant to shock.37 In 

contrast, a recent study identified that use of high plasma:red blood cell (RBC) or 

platelet:RBC ratios in massive transfusion for trauma patients in hemorrhagic shock was 

associated with reduced mortality in males, but not females. This could be due to sex-related 

differences in coagulation or different host responses to transfusion.38

When considering the prediction of trauma outcomes, there is no universally accepted 

trauma scoring system, but most scoring methods incorporate anatomic injury severity and 

physiological parameters. Although sex is confirmed as an independent predictor for trauma 

outcomes, none of the current trauma scoring systems includes sex and gender as a risk 

factor, and this should be reconsidered.

Research Questions

• Do differences in time to critical care interventions, the decision to admit to an 

ICU, life-support care initiation, and guideline-based treatments contribute to sex-

based differences in the acute care of trauma patients?

• What is the effect of acute changes in sex hormone status after injury on 

differences in trauma patient outcomes according to race and gender?

• What information regarding exogenous hormonal replacement therapy in trauma 

patients is most helpful in clarifying reasons for sex-based differences in the acute 

care of trauma patients?

• Would the addition of sex and gender, race, and sex hormone levels improve the 

injury severity scoring systems used to predict trauma patients’ outcome?

Evidence Summary

Gender dichotomy in clinical outcomes after injury exists, but it is difficult to determine 

whether it is related to endogenous patient factors, treatment differences, patients’ responses 

to treatment, or acute changes in sex hormone levels. Most of the studies reported to date are 

limited by their retrospective designs, their lack of information on hormonal status, and the 

difficulty in controlling for other variables that can influence trauma.39

Some authors have suggested that females receive less intensive care treatment.40 A 

retrospective cohort study (n = 466,792) documented that women over the age of 50 were 
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less likely to receive life-supporting treatments, which increased their mortality rate.41 Sex 

differences in the provision of critical care do exist, but the specific underlying reasons (e.g., 

risk factors, patient or surrogate decision-making, or health care practitioner decision-

making) are unclear.

It was recently documented that major deviations from evidence-based clinical management 

guidelines in the treatment of critically injured trauma patients are associated with increased 

mortality rates. The strict use of guidelines is associated with better outcomes, and sex 

differences may have a role in this aspect of trauma care.42,43

A present conundrum is that most studies confirm that female gender is associated with a 

decreased mortality rate after trauma, but high estrogen levels are associated with an 

increased mortality rate. The goal of prospective research studies should be to determine if 

the sex hormone environment after injury (in addition to racial and sex differences) affects 

the intensity of the immune response, modifies resuscitation requirements, and thus 

influences important clinical outcomes. Sex hormone modulation represents a potential 

means of improving outcomes in critically ill trauma patients. Fundamental research in this 

area will provide the foundation for future treatment studies in resuscitative endocrinology.

INFLUENCE OF GENDER/SEX HORMONES ON IMMUNITY, INFLAMMATION, 

AND COAGULATION IN TRAUMA

Recommendation 3

Investigate the influence of sex hormones and gender on immunity, inflammation, and 

coagulation in the body’s response to trauma and consider resuscitative endocrinology as 

treatment.

Discussion

Over the past two decades, sex hormones have received considerable attention in the 

preclinical setting. These hormones have been shown to influence inflammatory cell lines, 

endothelial cells, and the inflammatory cascade.44 Research into hormonal differences 

following injury could lead to therapeutic breakthroughs. Male gender has been identified as 

a risk factor for hypofibrinogenemia in trauma.45

Prospective studies specifically designed to consider sex hormone levels in men and women 

in the immediate postinjury period are required. Continued research into potential sex 

hormone–based differences may close the gap between bench and bedside and ultimately 

promote therapeutic interventions to improve trauma patient outcomes. In this respect, 

individualized estrogen or progesterone treatment should be based on actual hormonal status 

immediately after injury.

Additional translational research studies are warranted to examine this important issue in 

gender-based trauma research, particularly since “resuscitative endocrinology” studies are 

already under way in the prehospital and ED settings.46 Clinical studies using progesterone 

as a neuroprotective drug after traumatic brain injury (TBI) have demonstrated safety.47
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Research Questions

• Can the expansion of “resuscitative endocrinology” research in trauma allow the 

rigorous design of studies of sex hormones as therapeutic agents?

• What additional knowledge can be gained by including gender and sex hormone 

status in all prospective trauma trials investigating immune, inflammation, and 

coagulation changes following injury?

• Can the development of point-of-care laboratory testing to identify hormonal status 

influence hormonal treatment strategies in early trauma care in a meaningful way?

Evidence Summary

Hormones have been studied as modifiers in inflammation, immunity, and coagulation. 

Long-term medications, including hormone replacement therapy, as well as in-hospital 

medications (e.g., heparin, cyclooxygenase inhibitors, steroids, and immunosuppressants) 

may alter immune responses and should be considered potential confounders in all studies 

examining gender-related issues in trauma.

Acute or chronic alcohol consumption may affect men and women differently with respect 

to coagulation. A recent study confirmed that consumption of commonly ingested quantities 

of alcohol correlated with the development of a hypocoagulable state in male trauma 

patients, but had no effect on coagulation status in injured women. Although the study had 

several limitations, it did bring to attention the important question of how alcohol 

consumption (a common cofactor in trauma) and gender interplay to produce coagulation 

differences.48

Sex hormones have gained significant interest as therapeutic agents. The Resuscitation 

Outcomes Consortium (https://roc.uwctc.org/tiki/current-studies) recently launched the 

“Resuscitative Endocrinology: Single-Dose Clinical Uses for Estrogen-Traumatic 

Hemorrhagic Shock (RESCUE-SHOCK)” study (ClinicalTrials.gov NCT00973674). The 

goal of this study was to determine if a single dose of conjugated estrogens improved 28-day 

survival in patients with traumatic hemorrhagic shock. The first phase of the study is 

currently under way. A parallel investigation is studying the same drug in patients with TBI 

(RESCUE-TBI; ClinicalTrials.gov NCT00973674).

INTERMEDIATE AND LONG-TERM CARE

Recommendation 4

Study hormonal and other preexisting factors that contribute to sex-related differences in 

posttraumatic outcomes. Investigate societal and cultural factors associated with posttrauma 

outcomes.

Discussion

The proposed differences between the sexes in ability to survive traumatic injury and the 

development of postinjury complications might reveal important tools that can be developed 

to improve patient outcomes. There is evidence of sex-related differences in postinjury 
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complications and outcome. Females have a lower rate of most complications but a higher 

rate of acute respiratory distress syndrome (ARDS). No gender-related differences in 

pneumonia-associated mortality have been identified. The differences in metabolic and 

endocrine changes following trauma have not been studied adequately. There are gender-

based differences in quality of life and cognitive functioning after injury (without strong 

evidence of why they exist). We need to understand the reasons for these differences and 

then apply that knowledge toward improving patient outcomes in both male and female 

trauma patients.

Women are at risk for markedly worse functional and psychological outcomes after major 

trauma than men, independent of injury severity and mechanism.49,50 Female sex has been 

shown to be an independent predictor of worse quality of life, psychological morbidity, and 

rates of posttraumatic stress disorder.51,52

Research Questions

• Does the sex or hormonal status of a trauma patient at the time of injury influence 

long-term trauma outcomes, including postinjury complications?

• Is the metabolic, endocrine, and inflammatory environment of the trauma patient a 

marker of severity or an influence on outcome and are there differential effects 

according to sex?

• Can manipulation of the metabolic and endocrine environment improve outcomes 

and help close sex-based disparity gaps?

• Are there social or societal factors that influence the quality of life and cognitive 

outcome of trauma patients according to sex and gender?

Evidence Summary

Multiple studies support the theory of female advantage in survival following traumatic 

injury as well as in postinjury complications24 of infection, sepsis,53–55 and multiple organ 

failure.56 However, prospective data show a higher rate of ARDS in females, despite 

similarities in ARDS-associated mortality rates between the sexes. Development of ARDS 

may have more to do with a proinflammatory sex hormone profile (low testosterone and 

high estradiol) than gender.57

Trauma mechanism, chest injury severity, and male sex are independent risk factors for 

ventilator-associated pneumonia, but sex is not an independent predictor of pneumonia-

associated mortality.58 A large multicenter prospective study detected no sex-specific 

differences in postinjury pneumonia mortality rates when trauma patients were stratified by 

age, injury severity, and physiological measures.54

Both hyperglycemia and blood glucose variability have been documented as predicting poor 

outcome after injury. Sex differences in this physiological response to trauma have not yet 

been critically examined. A recent retrospective observational study (n = 1,915) documented 

that endocrine dysfunction in the form of blood glucose variability predicted higher 

mortality in male, but not female, trauma patients.59 Failed glucose homeostasis is an 
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important marker of endocrine dysfunction after severe injury, and increased blood glucose 

variability in males (but not females) is associated with a higher mortality rate. These data 

have significant implications for sex-related differences in postinjury management.

Similarly, the acute metabolic response to trauma is affected by age, sex, and severity of 

injury. Prospective randomized trials confirmed sex-based differences in the trauma 

response. Women responded to increasing severity of injury with increased serum insulin-

like growth factor-1 and little change in transthyretin concentrations early after injury. In 

men, both insulin-like growth factor-1 and transthyretin concentrations decreased with 

increasing injury severity.60,61

Women with spinal cord injury participate less in physical activity, which has implications 

for functional long-term outcome. It is not clearly understood why, but men are more likely 

to use vocational rehabilitation services and follow through on affiliated services. This may 

be related to women’s roles in society and their support systems. Females perform 

significantly better than males on tests of attention/working memory and language 1 year 

after TBI, while males outperform females in visual analytic skills.62

Neimeier and associates63 reported that violent mechanisms of injury and gender are the 

strongest predictors of executive function after trauma. They suggested that females might 

have better ability to respond to changes in the environment after TBI. Even when men and 

women are compared by symptoms following TBI, discreet differences are evident, such as 

women having more difficulty with headaches, dizziness, and loss of confidence, while men 

struggle with goal setting and restlessness.64 More information about these long-term 

consequences from traumatic injury will be important in the design of effective 

rehabilitation programs.

EMERGING RESEARCH

To date, the majority of clinical studies have confirmed that female sex is protective in 

trauma. However, a persistent conundrum is the finding that a high estrogen blood level in 

males and females early after injury is associated with adverse outcomes. Recent studies 

have made significant progress in addressing the potential contribution of sex chromosome 

differences to sex-based inflammation changes.

Interleukin-1 receptor-associated kinase-1 (IRAK-1), a constituent member of the Toll-like 

receptor (TLR) signaling cascade, resides on the X-chromosome. TLRs detect nucleic acids 

from invading pathogens and trigger cytokine release during inflammation and infection.65 

IRAK-1 plays a central role in TLR2- and TLR4-induced activation of nuclear factor (NF)-

κB, a critical event in the transcriptional regulation of many proinflammatory mediators. 

The IRAK-1 protein has multiple haplotype forms, with a less common variant associated 

with worse outcome in septic patients.66,67 The first clinical trial to characterize IRAK-1 

polymorphism as an alternative mechanism responsible for sex-based outcome differences 

following injury confirmed that the IRAK-1 variant (present in 12.5% of the study cohort) 

was associated with poor clinical outcome.68 The IRAK-1 variant was independently 

associated with over a sixfold (OR = 6.4; 95% CI = 1.8 to 23) greater risk of multiple organ 

failure and five-fold (OR = 5.8; 95% CI = 1.4 to 24) greater risk of mortality. These 
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differences were most prominent in males, while females heterozygous for the IRAK-1 

variant demonstrated worse outcomes in a dose-dependent fashion.68 Other X-linked 

immunomodulatory genetic variants might contribute to or confound sex-related changes 

that occur after injury through increased representation of X-linked risk alleles in men.

CONCLUSIONS

Rigorous, high-quality, sex- and gender-specific research in the area of trauma and 

resuscitation is required to advance our understanding of differences in gender-related 

outcomes after injury. To advance the many layers of this important field forward, variables 

related to sex need to be considered in all trauma outcomes studies. Investigators are poised 

to make substantial contributions in this important area of research, but this will be 

accomplished only by employing sound research methodology using prospective 

translational studies to investigate both sex and gender and individual patients’ sex hormone 

status at the time of injury. Advances in gender-specific and sex hormone trauma outcomes 

research will provide the foundation for “resuscitative endocrinology” research for the 

future. This field is moving forward quickly. Recent studies on X-linked genetic 

polymorphisms added a new dimension to the basic science of trauma resuscitation 

research.66,67 There is increasing evidence that patients’ gender influences trauma outcomes, 

but emerging studies also confirm that stratification by gender alone is not sufficient to 

unravel this complex relationship.
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Figure 1. 
Trauma case fatality rate by age and sex (2013). Reproduced with permission by the 

American College of Surgeons, from the National Trauma Data Bank 2013 Annual Report, 

based on 833,311 records from 2012 admission year from 805 U.S./Canadian hospitals. The 

complete report is available at https://www.facs.org/quality-programs/trauma/ntdb.
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Figure 2. 
Trauma incidents by age and sex (2013). Reproduced with permission by the American 

College of Surgeons, from the National Trauma Data Bank 2013 Annual Report, based on 

833,311 records from 2012 admission year from 805 U.S./Canadian hospitals. The complete 

report is available at https://www.facs.org/quality-programs/trauma/ntdb.
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Table 1

Age-adjusted Fatal Injury Rates (per 100,000) All Ages, United States, 2010

Cause of Death Female Male

All injuries 33.96 81.73

Unintentional 25.49 51.45

Violence 7.24 28.63

Homicide 2.25 8.58

Suicide 4.99 19.78

Transportation* 6.56 16.28

Fall 6.43 10.26

*
Transportation includes cars, motorcycles, bicycles, and pedestrians.

Data from www.cdc.gov/injury/wisqars.

Acad Emerg Med. Author manuscript; available in PMC 2015 December 01.

http://www.cdc.gov/injury/wisqars


N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Sethuraman et al. Page 18

Table 2

Age-adjusted Nonfatal Injury Rates (per 100,000), All Ages, United States, 2012

Cause Female Male

All injuries 9,269.89 11,141.01

All unintentional injuries 8622.94 10,285.25

Violence 855.76 646.94

Assault 449.75 672.91

Sexual assault 49.44 5.12

Transportation* 1277.16 1382.76

Self-harm 188.06 127.81

*
Transportation includes cars, motorcycles, bicycles, and pedestrians.

Data from http://www.cdc.gov/injury/wisqars.
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Table 3

Incident and Case Fatality Rate by Age and Sex

Number Deaths Case Fatality Rate

Age, years Female Male Female Male Female Male

<1 4,088 5,476 81 134 1.98 2.45

1–4 11,088 16,440 181 248 1.63 1.51

5–9 11,162 17,227 94 152 0.84 0.88

10–14 8,762 21,048 91 208 1.04 0.99

15 -19 16,002 41,555 347 1,298 2.17 3.12

20–24 18,360 55,069 425 2,205 2.31 4.00

25–34 26,124 81,276 657 3,089 2.51 3.80

35–44 22,970 63,349 621 2,265 2.70 3.58

45–54 30,267 72,496 809 2,757 2.67 3.80

55–64 33,949 57,295 963 2,783 2.84 4.86

65–74 33,378 36,406 1,198 2,356 3.59 6.47

75–84 47,084 31,372 2,477 3,057 5.26 9.74

>84 49,264 21,512 3,386 2,694 6.87 12.52

NK/NR 10 49 7 25 70.00 51.02

Total 312,508 520,570 11,337 23,271 3.63 4.47

Reproduced with permission from the American College of Surgeons, from the National Trauma Data Bank 2013 Annual Report, based on 833,311 
records from 2012 admission year from 805 U.S./Canadian hospitals. The complete report is available at www.cdc.gov/injury/wisqars. NK/NR = 
not known/not reported
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Table 4

Summary of Traditional Gender-related Characteristics

Characteristic Female Male

Gender-typical traits Expressive
(helpful, understanding, compassionate,
sensitive to others’ needs)

Instrumental
(independent, competitive, decisive, aggressive,
dominant)

Gender-typical behavior Communal
(friendly, unselfish, concerned with others,
expressive)

Agentic
(independent, masterful, assertive, instrumentally
competent)

Leadership style Transformational
(interpersonal, democratic)

Translational
(task oriented, autocratic)

Table constructed through incorporation of existing gender literature.
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