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The role of sociodemographics in the occurrence of orthopaedic trauma
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A B S T R A C T

Introduction: We sought to determine the effects of sociodemographic factors on the occurrence of
orthopaedic injuries in an adult population presenting to a level 1 trauma center.
Materials and methods: We conducted a retrospective chart review of patients who received orthopaedic
trauma care at a level 1 academic trauma center.
Results: 20,919 orthopaedic trauma injury cases were treated at an academic level 1 trauma center
between 01 January 1993 and 27 August 2017. Following application of inclusion/exclusion criteria, a total
of 14,654 patients were retrieved for analysis. Out of 14,654 patients, 4602 (31.4%) belonged to low
socioeconomic status (SES), 4961 (32.0%) to middle SES and 5361 (36.6%) to high SES. Following
adjustment for age, sex, race, insurance status and injury severity score (ISS), patients belonging to
middle SES vs. low SES (OR 0.77 [95% CI 0.63-0.94]; p = 0.009) or high SES vs. low SES (OR 0.77 [95% CI
0.62-0.95]; p = 0.016) had lower odds of receiving a penetrating injury as compared to a blunt injury.
Conclusion: The results from this study indicate that a link exists between sociodemographic factors and
the occurrence of orthopaedic injuries presenting to a level 1 trauma center. The most common cause of
injury varied within age groups, by sex, and within the different socioeconomic groups.

© 2019 Elsevier Ltd. All rights reserved.
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Introduction

Traumatic injury is the leading cause of death in Americans ages
1–44 in the United States and accounts for nearly 10% of global
mortality [1,2]. Trauma care requires extensive health care
resource utilization including hospital visits, surgeries, rehabilita-
tion and psychological care. In addition, the health system-level
financial losses associated with traumatic injury exceed those of
cancer and heart disease combined with annual costs exceeding
$670 billion [2,3]. Meanwhile, the patient-level productivity losses
due to acute and sometimes life-long physical, psychological, and
emotional pain or disability result in financial hardship for
individuals and their families. Unlike many congenital or acquired
diseases, traumatic injuries have high potential for reduced
incidence through prevention measures [1,2].

Sociodemographic factors, which include age, race, sex, and
socioeconomic status, have a complex effect on health, including
injury incidence, treatment patterns, and outcomes [4–20].
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Unequal outcomes after trauma also exist, again affected by lack
of health insurance, violence, socioeconomic status, and race
[9,10,15,21–23]. These data have led to a discussion of whether
patient performance measures for bundled payments should be
adjusted with consideration of sociodemographic factors [24,25].
However, the role of sociodemographic factors among fracture
patients is not well studied. Although the interaction of socio-
demographic factors is complex, addressing these risk factors may
lead to improved outcomes and reduced health inequalities.

The primary aim of this study was to determine the effects of
selected sociodemographic factors on the occurrence of orthopaedic
injuries in an adult population presenting to a level 1 trauma center.

Patients and methods

A retrospective chart review of prospectively collected data was
conducted at a single level 1 academic trauma center. All patients age
18 and older who resided in the Combined Statistical Area (CSA;
defined as the 17 surrounding counties around the trauma center
location) that received treatment for an orthopaedic injury between
the dates of 01 January 1993 and 27 August 2017 were screened for
inclusion. All traumas that involved a broken bone were included
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Table 1
Baseline demographic and clinical characteristics of the study population.

Low SES
(N = 4602)

Middle SES
(N = 4691)

Upper SES
(N = 5361)

P-Value

Age (years) <0.001
18-29 1,302 (28.3%) 1460 (31.1%) 1310 (24.4%)
30-45 1,401 (30.4%) 1187 (25.3%) 1275 (23.8%)
46-64 1,192 (25.9%) 1197 (25.5%) 1390 (25.9%)
�65 707 (15.4%) 847 (18.1%) 1386 (25.9%)

Sex <0.001
Female 1,441 (31.3%) 1557 (33.2%) 1969 (36.7%)
Male 3,161 (68.7%) 3134 (66.8%) 3392 (63.3%)

Race <0.001
White 2,854

(62.0%)
3994 (85.1%) 4821 (89.9%)

Black 1,590 (34.6%) 498 (10.6%) 318 (5.9%)
Other 158 (3.4%) 199 (4.2%) 222 (4.1%)

Insurance Status <0.001
Private 1,583 (34.4%) 2194 (46.8%) 2859 (53.3%)
Self 1,475 (32.1%) 1223 (26.1%) 1105 (20.6%)
Medicare 476 (10.3%) 499 (10.6%) 692 (12.9%)
Medicaid 1,068 (23.2%) 775 (16.5%) 705 (13.2%)

Type of Injury <0.001
Blunt 4,209 (91.5%) 4506 (96.1%) 5202 (97.0%)
Penetrating 393 (8.5%) 185 (3.9%) 159 (3.0%)

Injury Severity
Score (ISS)

0.208

�15 3,727 (81.0%) 3797 (80.9%) 4276 (79.8%)
>15 875 (19.0%) 894 (19.1%) 1085 (20.2%)
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regardless of location of bone or whether they were seen for an
orthopaedic consult. Excluded from the study population were
individuals incarcerated at the time of injury and those who lived
outside of the CSA were excluded from the study. ge, sex, race,
insurance type, date of injury, ZIP code (numerical system used by
the postal service in the United States to denote geographic
residential area), diagnosis, location of injury, and cause of injury
were reviewed. For the purpose of this study, the diagnosis of a
polytrauma patient was limited to the primary orthopaedic injury
designated by the provider. The patient’s socioeconomic status was
determined by identification of the billing ZIP code in which the
individual lived at the time of their injury. To make the
socioeconomic status assessment, the median income, education
level, and unemployment information for each ZIP code was
collected from the United States census [26]. A socioeconomic
status index number for each ZIP code was calculated using Mustard
and Frohlich’s method [27–29]. The socioeconomic status index
number was then placed into one of three groups; low, middle or
high. Using Mustard and Frohlich’s method z-scores were calculated
for all ZIP codes within the CSA. They ranged from -0.93958 to
2.428891. The z-scores were then used to rank the ZIP codes from
lowest to highest and divided into tertiles (low, middle, high).

Statistical analysis

Pearson’s Chi-Square tests were used to assess for unadjusted
significant associations present between baseline demographic/
clinical characteristics (age, sex, race, insurance status, type of injury
and injury severity score) and socio-economic status (low, middle
and high). Multi-variate analysis, using a binomial logistic regression
model, was then utilized to analyze the independent impact of
increasing socio-economic status on the odds of receiving a
penetrating trauma vs. a blunt injury while controlling for other
clinical and demographic characteristics. Results from multi-variate
regression have been reported as adjusted odds ratio (OR) and 95%
confidence intervals (CI) and p-values. For all statistical purposes, a
p-value of less than 0.05 was considered significant. All statistical
analyses were carried out using SPSSv24 (IBM, Armonk, NY).

Results

A total of 14,684 of the 20,919 orthopaedic trauma injury cases
met inclusion criteria for study. The racial distribution was
primarily white (79.6%) and black (16.4%) (Table 1). Males
accounted for the majority of total trauma injuries (66%) as well
as the majority of blunt and penetrating trauma incidents (65%
and 89%, respectively). The most prevalent type of trauma was
blunt force trauma (94.6%) followed by penetrating trauma (5%)
(Table 2). Causes of blunt force trauma included falls (37.6%),
motor vehicle accidents (37.5%), and assault (12.3%). Falls most
frequently occurred among adults ages 65–89 (41.6%). In the
oldest age group (65–89), the highest incidence of falls was
among white adults (88%) and were evenly distributed by sex
among all races (53% male). The most common cause of
penetrating trauma was assault (91%) and the majority of these
incidents occurred in individuals ages 18–29 (52.5%). Black males
represented more than half of all penetrating trauma. Patients
with low socioeconomic status had more than twice the number
of penetrating trauma than patients from middle or high
socioeconomic statuses (Figs. 1 and 2). Socioeconomic distribu-
tion was associated with race (p < 0.0001), with the lowest
socioeconomic group comprised mainly of black individuals (66%)
and the highest socioeconomic group mainly of white individuals
(41.3%). Following adjustment for age, sex, race, insurance status
and injury severity score (ISS), patients belonging to middle SES
vs. low SES (OR 0.77 [95% CI 0.63–0.94]; p = 0.009) or high SES
vs. low SES (OR 0.77 [95% CI 0.62–0.95]; p = 0.016) had lower odds
of receiving a penetrating injury as compared to a blunt injury.

Discussion

Black patients in the population studied were represented in
trauma (79.6% white, 16.4% black) in a ratio consistent with the
demographics of all patients treated at the medical center (76%
white,16% black). However, county demographics of the location of
the academic medical center, where the majority of patients
presented from, are 67% white and 22% black, would suggest black
patients presented for treatment at a lower number than their
white counterparts. Males were disproportionately affected by
trauma at 66% of all trauma incidents, although they represent only
41% of the patient population for any cause at the medical center.
Blunt force trauma was by far the most common cause of injury.
Again, males comprised the majority of this group. In the U.S., falls
and motor vehicle accidents are the most common causes of blunt
trauma. Falls occurred primarily among older adults, while motor
vehicle accidents and assaults occurred mostly in young adults.
Falls were more predominant among males and white individuals.
Penetrating trauma was a comparatively small portion of the
traumas treated at the medical center but overwhelmingly the
result of assaults and occurred mostly in young adults. Black males
had the highest number of penetrating trauma, and low
socioeconomic patients were twice as likely to suffer penetrating
trauma as individuals from either middle or high socioeconomic
groups. Similar to the data in this study, blunt trauma is the leading
cause of traumatic death, followed by penetrating trauma, in the
United States [1]. White patients had higher overall socioeconomic
status than black patients, but within each race, association with
socioeconomic status differed by sex. Black males had higher
socioeconomic status than black females, but white females had
higher socioeconomic status than white males.



Table 2
Impact of socioeconomic status on odds of receiving a penetrating orthopaedic
injury vs. a blunt trauma. Adjustment carried out for age, sex, race, insurance status
and injury severity score.

Characteristic Adjusted Odds Ratio [95% CI] P-Value

Age (years)
18–29 Ref. –

30–45 0.60 [0.50–0.72] <0.001
46–64 0.46 [0.37–0.58] <0.001
�65 0.21 [0.13–0.33] <0.001

Sex
Male 3.14 [2.46-3.99] <0.001
Female Ref.

Race
White Ref. –

Black 6.26 [5.22–7.50] <0.001
Other 1.94 [1.35–2.80] <0.001

Socioeconomic Status
Low Ref. –

Middle 0.77 [0.63–0.94] 0.009
Upper 0.77 [0.62–0.95] 0.016

Insurance Status
Private Ref. –

Self 1.92 [1.57–2.35] <0.001
Medicare 1.47 [0.93–2.33] 0.103
Medicaid 1.52 [1.20–1.93] 0.001

Injury Severity Score (ISS)
�15 Ref. –

>15 2.19 [1.84–2.62] <0.001

Fig. 1. Causes of blunt trauma.
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In a report by the Robert Wood Johnson Foundation, National
Public Radio, and the T.H. Chan School of Public Health at Harvard,
42%–60% of black Americans reported discrimination in a variety of
sectors in daily life as well as racial slurs and violence [30]. In
addition, nearly a quarter of black individuals reported not seeking
medical care for fear of discrimination and more than half of black
individuals in the U.S. have avoided medical care due to concern
over the potential cost regardless of insurance status or income
level [30]. It is possible that fear of discrimination or financial
concerns are active or perceived barriers for black individuals in
the area serviced by the medical center. This might account for the
fact that the proportion of black patients treated is less than the
community demographics. Delayed healthcare use results in
decreased health and mental health status which may exacerbate
the already vulnerable health disposition of patients [31].

Males were disproportionately affected by trauma in this
population. Sixty-six percent of trauma incidents at this medical
center involved males, although males comprised only 41% of the
entire medical center’s patient population. It is reported that men
are less likely to visit a doctor and more likely to ignore diagnostic
test results, with perceptions of masculinity and peer-approval
among men contributing to delays or refusals to seek healthcare
[32–37]. The higher incidence of severe traumatic injuries that
prohibit neglecting professional healthcare for males in this
patient population may be explained by well-documented
increased risk behavior, aggression, violence, alcohol and sub-
stance abuse in males [38–47]. To our knowledge, there are no
published studies that specifically state male sex as a risk factor for
orthopaedic trauma, although many have demonstrated males are
disproportionately affected by orthopaedic injuries [48].

Among the study population, blunt force trauma represented
nearly 95% of injuries and the primary cause was falls. Consistently
over the past decade, falls have been a leading cause of nonfatal
injuries in Americans, and with the exception of the 15–24 age
group, they are the number one cause of nonfatal injury in males
and females [49]. Falls are common in older adults, who are
particularly vulnerable to morbidity and mortality due to
musculoskeletal changes associated with aging [50,51]. This was
reflected by the data in which more than 70% of falls were in adults
older than 46 and 40% of falls were in adults older than 65. One in
four older adults (�65 years old) falls each year with associated
medical costs reaching $50 billion annually [52]. Falls can cause
significant morbidity and mortality and lead to a loss of
independence and decrease in quality of life [53]. Fall rates were
highest among white older adults, which is consistent with other
findings [54].

Penetrating trauma represented 5% of traumatic injuries in the
study, and women were only 11% of this population. Males are
more likely to be victims and perpetrators of penetrating violence
than women [21,55]. More than half of the victims of penetrating
trauma were young adults (18–29 years old) and the risk of
penetrating trauma decreased with age. The group with the
highest number of penetrating trauma was black males 18–29
years old in the low socioeconomic group. Black individuals were
more than half of the patients treated for penetrating trauma
although only 16.4% of the study population, consistent with the
extant literature that there exists a higher risk of penetrating
trauma for populations of color, particularly associated with
interpersonal violence [21]. Although exposure to violence occurs
regardless of sociodemographic factors, youth from lower socio-
economic backgrounds are more likely to have exposure to
violence [4]. In this study, assault was the cause of 91% of
penetrating trauma, and individuals from low socioeconomic areas
had more than twice the number of penetrating trauma experi-
enced by middle or high socioeconomic areas. Higher levels of
unemployment, poverty, and transiency in combination with
lower levels of economic opportunity, community participation,
neighborhood development, and gang activity are community-
level risk factors for violence [56–58]. Patients with penetrating
injuries have an increased risk of mortality and of returning with
the same injury pattern [59]. The incidence of penetrating trauma
may be considered an indicator of elevated risk for excessive
violence exposure and not a random event. As such, interventions
should be made to counteract the increased risk [60].



Fig. 2. Causes of penetrating trauma.
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This study’s findings on socioeconomic disparities by race are
well known [61,62]. Political, economic, and societal structures
have played a contributory role in this imbalance. Overall in the
study socioeconomic status followed an established U.S. pattern
of disparity by race with black patients having a lower
socioeconomic status than whites [61,62]. However, the study
also indicated a race-specific difference by sex. Black males who
presented for orthopaedic traumatic injury had higher socio-
economic status than black females who also presented for
treatment while white males had lower socioeconomic status
than their white female counterparts. Even though black men
earn less than white men, men consistently earn higher wages
than women of any race [62]. In addition, women frequently
have the financial responsibility for caring for children and
disabled or older family members and these choices may require
selection of a flexible over a well-paying job [63–65]. In the
population studied, females had overall higher socioeconomic
status than male trauma patients. This may reflect a difference
in the cause for presentation to the trauma center as individuals
of lower socioeconomic background have higher rates of
traumatic injury [66].

The Health Care Leader Action Guide to Reduce Avoidable
Readmissions suggests hospitals should focus on specific patient
populations that are vulnerable to readmission and intentional-
ly strategize to reduce recurrence [67]. Precautions may include
enhanced discharge planning and transition of care and patient
and family education before discharge in an effort to reduce
racial disparities in health, improve patient outcomes, and
reduce recidivism. Trauma providers should deliver enhanced
care and particular  attention to patients who have an increased
risk of re-injury and mortality and not expect the patient to
recover in the same manner as patients with a different level of
risk. Specific to minority patients, providers must be aware that
they may have a fear of discrimination  even before seeking
medical care and be intent on minimizing implicit bias and focus
on providing quality healthcare.

Limitations

This is a retrospective, single-center study and the incidence,
demographics, and injury patterns may not be generalizable across
the United States. However, the study results may inform and guide
the treatment of trauma patients regardless of where they live.
Conclusion

The results from this study indicate that a link exists between
sociodemographic factors and the occurrence of orthopaedic
injuries presenting to a level 1 trauma center. The most common
cause of injury varied within age groups, by sex, and within the
different socioeconomic groups. Therefore, trauma providers
should be aware of higher health risks associated with black race,
male sex, age, penetrating trauma, and low socioeconomic status.
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