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Abstract

Introduction: Assault appears to be the most frequent cause of facial fractures in certain urban trauma centers, possibly
due to the ease of acquiring weapons and increasingly aggressive behavior. The objectives of this study were to identify
specific demographic, socioeconomic, maxillofacial fracture, and assault patterns in urban versus suburban communities.

Methods: A retrospective chart review of patients who sustained maxillofacial fractures from August 2014 through
August 2016 at one urban campus, Einstein Medical Center, Philadelphia, and two suburban campuses, Einstein Medical
Center Montgomery and Elkins Park. The x? testing was used to compare the categorical variables between the 2 groups.

Results: A total of 259 maxillofacial trauma patients were identified, with 204 (79%) in the urban and 55 (21%) in the
suburban environment. Patients in the urban population were more likely to be African American (70% vs 33%) and
Hispanic (15% vs 6%) but less likely to be Caucasian (12% vs 55%, P <.0001). Urban patients were more likely to be single
(70% vs 47%, P < .01), unemployed (64% vs 44%, P < .001), and receive Medicaid coverage (58% vs 26%, P < .001). Urban
patients were more likely to be victims of assault (63% vs 44%), whereas suburban patients were more likely to sustain
accidental injuries (16% vs 2%, P < .0001). Urban victims were more likely to be assaulted with an object (30% vs 12%) or
gun (7% vs 0%, P = .05).

Conclusion: Maxillofacial trauma patterns were shown to be significantly different in the urban versus suburban
environment.

Keywords
maxillofacial trauma, vulnerable populations, low socioeconomic status, domestic violence, facial plastic surgery, recon-
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Introduction there is an abundance of information that helps categorize
both the general public and specific vulnerable populations,

Maxillofacial trauma pathology can be challenging to treat including women, children, and victims of domestic

due to the unique and complex presentation often requiring
a multidisciplinary approach." Patients are prone to long-
standing physical deformities, neurological impairment,
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violence. The etiologies of injury are known to vary in
frequency based on these specific subpopulations.’">

In recent years, the importance of socioeconomic status
has been reported across several domains of life, including
happiness, education, and health care.'®!'” Traditionally,
low socioeconomic status is associated with underserved
and urban populations, while suburban areas generally
grade higher on this scale.'® From a facial trauma perspec-
tive, the literature has been relatively scarce in describing
population classifications and anatomical patterns in this
context.'”** Furthermore, most of the existing research has
been reported from centers outside of the United States,
where sociocultural variables may serve as profound con-
founders.>!-*

Our study aims to compare particular maxillofacial
trauma patterns in our urban and suburban communities
of Philadelphia. The urban, North Philadelphia population
is particularly vulnerable to maxillofacial trauma due to the
high prevalence of criminal activity, aggressive violence,
and the frequent utilization of weapons.>> Additionally, we
attempted to highlight the maxillofacial trauma patterns of
the domestic abuse population, as well as the incarcerated
population that utilize our institutions due to interpersonal
violence occurring in the prisons. The findings of this study
may be important in laying the groundwork for future stud-
ies that aim to assess the impact of maxillofacial injuries on
certain communities.

Methods

After institutional review board approval, a retrospective
chart review of patients who sustained maxillofacial frac-
tures was conducted through the Einstein Healthcare Net-
work from August 2014 through August 2016. This
included one urban campus, Einstein Medical Center Phi-
ladelphia (Philadelphia, Pennsylvania, USA), and two sub-
urban campuses, Einstein Medical Center Montgomery
(East Norriton, Pennsylvania, USA) and Einstein Medical
Center Elkins Park (Elkins Park, Pennsylvania, USA;
Figure 1).

Maxillofacial trauma patients were identified using
International Classification of Disease (/CD-10) and Cur-
rent Procedural Terminology (CPT) codes. Inclusion cri-
teria included patients aged 18 years or older who sustained
a maxillofacial fracture confirmed by computed tomogra-
phy (CT) scan. Exclusion criteria included patients under
the age of 18, patients who sustained an isolated nasal bone
fracture, and patients who were found to have an old/
chronic maxillofacial fracture. Information abstracted from
medical records included patient age, gender, race, month
and time of presentation, zip code, as well as marital,
employment, and insurance status. Diagnostic workup
information, including physical examination and CT
results, were also collected. The type of maxillofacial frac-
ture(s) and mechanism of injury were recorded. For
assaulted patients, the mode of assault and occurrence of
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Figure |. A map of the Philadelphia region, depicting the 3
medical centers included in this study: | urban campus, Einstein
Medical Center Philadelphia (Philadelphia, Pennsylvania), and 2
suburban campuses, Einstein Medical Center Montgomery (East
Norriton, Pennsylvania, USA) and Einstein Medical Center Elkins
Park (Elkins Park, Pennsylvania, USA).

domestic abuse were noted including whether the patient
knew their attacker and the relationship that existed
between them. Additionally, we aimed to identify maxillo-
facial trauma patterns of the incarcerated population.
Finally, population data on income and poverty rates by
postal code were collected from the 2012-2016 US Census
Bureau.*

Descriptive statistics including frequency, percentages,
and mean were used to categorize the 2 groups: urban and
suburban. The  testing including confidence intervals set
at 95% was used to compare the categorical variables
between the 2 groups. Multivariate analysis using logistic
regression was used to identify potential confounders. A
P value <.05 was considered statistically significant. Sta-
tistical analysis was performed with IBM SPSS (Armonk,
New York) for macOS.

Results

A total of 259 maxillofacial trauma patients were identi-
fied, with 204 (79%) in the urban and 55 (21%) in the
suburban environment. Between our 2 populations, we did
not find any significant differences with regard to age,
gender, or season of presentation. In both the urban and
suburban cohorts, the patients were predominately male
(72% vs 69%) between 26 and 60 years of age (65% vs
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Table I. Patient Demographics and Socioeconomic Status.

Urban Suburban P Value

Sex (male) 147 (72%) 38 (69%) .866

Age .830
26-60 (years) 133 (65%) 35 (62%)
<26, >60 (years) 71 (35%) 20 (38%)

Race <.001
African American 143 (70%) 18 (33%)

Caucasian 24 (12%) 30 (55%)
Hispanic 31 (15%) 4 (7%)
Other 6 (3%) 3 (6%)

Marital status <.0l
Single 143 (70%) 26 (47%)
Married/relationship 61 (30%) 29 (53%)

Employment status <.0l
Employed 73 (36%) 31 (56%)
Unemployed 131 (64%) 24 (44%)

Insurance status <.001
Medicaid 118 (58%) 14 (26%)

Other insurance 86 (42%) 41 (74%)

Season of presentation 293
Spring/summer 120 (59%) 28 (49%)

Fall/winter 84 (41%) 27 (51%)

Time of presentation <.0l
Day (6:00-20:00) 114 (56%) 42 (76%)

Night (20:00-6:00) 90 (44%) 13 (24%)

62%) with increased trauma events during the spring and
summer months (59% vs 49%), respectively (Table 1).

The 2 most common urban neighborhoods identified
for maxillofacial trauma were postal codes 19120 and
19141, which accounted for 25% of cases (Figure 2).
According to the 2012-2016 US Census Bureau, the med-
ian income for postal code 19120 was US$34 720, with
30.1% of the population living below the poverty line. The
median income for postal code 19141 was $29 235, with
30.8% of the population living below the poverty line.
Other common postal codes included 19140, 19144, and
19138, all of which had similar income and poverty data.
The 2 most common suburban neighborhoods identified
for maxillofacial trauma were postal codes 19403 and
19401 (Figure 3). The median income for postal code
19403 was $79 455, with 5.1% of the population living
below the poverty line. The median income for postal
code 19401 was $48 466, with 19.4% of the population
living below the poverty line.?®

In the urban environment, the most common fracture
type was mandible and multiple (24%), followed by max-
illa (16%), orbit (15%), zygomaticomaxillary complex
(ZMC, 10%), zygoma (5%), nasoorbitoethmoid (NOE,
4%), and frontal sinus (<1%). In the suburban environment,
the most common fracture type was mandible and orbit
(26%), followed by multiple (20%), zygoma (7%), ZMC
(7%), and NOE (4%). In the suburban setting, there were no
maxilla or frontal sinus fractures. However, there were no
other significant differences between the 2 environments
with regard to the fracture type (Table 2).

In our 2 cohorts, the distribution of race was shown to be
significantly different (x> = 55.5, P < .0001). Patients in
the urban population were more likely to be African Amer-
ican (70% vs 33%) and Hispanic (15% vs 7%) but less
likely to be Caucasian (12% vs 55%) compared to the sub-
urban population. The urban population was more likely to
present to the hospital overnight during the hours of 10 pm
to 6 aM compared to the suburban population (44% vs 24%,
x> = 6.8, P < .01). Urban patients were more likely to be
single (70% vs 47%, x> = 16.5, P < .01), unemployed (64%
vs 44%, XZ = 18.7, P < .001), and receive Medicaid cov-
erage (58% vs 26%, x> = 25.6, P < .001) compared to
suburban patients (Table 1).

The method of injury between our 2 cohorts was also
distinctive (x> = 24.9, P < .0001). Urban patients were
more likely to be victims of assault (63% vs 44%), whereas
suburban patients were more likely to sustain accidental
injuries (16% vs 2%). There were notable differences
between the 2 groups regarding the method of assault (x*
= 5.8, P = .05). Although the most common method of
assault in urban and suburban settings was by hands and
feet (63% and 88%, respectively), urban victims were more
likely to be assaulted with an object (30% vs 12%) or gun
(7% vs 0%; Table 3).

Nineteen (7%) of the total study population were victims
of domestic abuse. There appears to be appreciable differ-
ences in fracture type based on domestic abuse status (x> =
16.1, P <.05). Victims of domestic abuse were more likely
to sustain isolated orbital fractures (47% vs 15%) and less
likely to sustain multiple fractures (11% vs 25%) compared
to nondomestic violence victims. We did not identify any
notable maxillofacial trauma patterns in incarcerated
patients.

Discussion

A scant number of international studies have examined
urban and suburban maxillofacial trauma in the literature.
One study examining maxillofacial trauma patterns in the
suburban setting found that the majority of incidents
occurred as a result of MVAs, with mandibular fractures
being the most common fracture (57.1%).% The data are
more robust from the urban perspective. Multiple studies
across several African and European nations, as well as
Brazil, have found the male sex and mandibular fractures
to be the most frequent in incidence, consistent with the
suburban data. However, etiology differs among these, as
some have found MVAs to have the largest frequency of
root cause, while others report higher rates of violence and
assault 21:22:27-30

Fewer domestic studies have categorized trauma by
population breakdown in the urban and suburban settings.
An early study in an urban Kentucky center was one of the
first to identify assault as a primary mechanism of maxil-
lofacial trauma, with the majority of patients being male
with mandibular fractures.®’ Another urban series
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Figure 2. A map of the urban neighborhoods, by zip code, with the most identified cases of maxillofacial trauma.

identified assault to be the most common mechanism of
injury for zygoma fractures. The majority of patients in this
series were male (80%).2° Further domestic urban studies
have redemonstrated males to be the most common victims,
assault the most common etiology, and the mandible the
injured facial bone, which are consistent with the above
discussed international data.'®-**-?

In our study, patients from both the urban and suburban
environments were predominately male between 26 and 60
years of age with increased trauma events during the spring
and summer months. Urban patients were more likely to be
victims of assault, whereas suburban patients were more
likely to sustain accidental injuries. Although the most
common method of assault in urban and suburban settings
was by hands and feet, urban victims were more likely to be
assaulted with an object or gun. Both populations had a
significant number of mandibular fractures. The urban vic-
tims were more likely to have multiple fractures, while the
suburban victims were more likely to sustain orbital frac-
tures. However, this was not statistically significant.

We propose several reasons for assault being the pri-
mary mechanism of injury in the urban setting. The urban
community in Philadelphia has fewer highways. As a
result, there are fewer motor vehicle collisions.

Furthermore, assault victims are more likely to be affected
by socioeconomic and behavioral health issues, including
domestic abuse, drugs, gang violence, and poverty.> In our
study, we identified several urban neighborhoods where
maxillofacial trauma was prevalent. The urban population
was composed more of African American and Hispanic
individuals compared to the suburban population. The
urban population was more likely to present to the hospital
overnight, between the hours of 10 pM and 6 AM, compared
to the suburban population. Additionally, urban patients
were more likely to be single, unemployed, and receive
Medicaid coverage compared to suburban patients. This
was further supported by the income and poverty data from
the US Census Bureau. The urban neighborhoods identified
had lower incomes, with higher percentages of patients
living below the poverty line. However, one suburban pop-
ulation had significantly lower incomes and higher percen-
tages of patients living below the poverty line compared to
a neighboring suburban community.?® This may demon-
strate a more heterogenous environment and patient
population.

Every year millions of people sustain injuries, in some
instances, fatal ones, from domestic and community vio-
lence. Violence is a major cause of death in people aged 15
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Figure 3. A map of the suburban neighborhoods, by zip code, with the most identified cases of maxillofacial trauma.

Table 2. Fracture Patterns in the Urban and Suburban Settings.

Urban Suburban P Value
Mandible 49 (24%) 14 (26%) .826
Maxilla 33 (16%) 0 (0%) .001?
Orbital 31 (15%) 14 (26%) .075
Zygoma 10 (5%) 4 (7%) .504
ZMC 20 (10%) 4 (7%) .794
NOE 8 (4%) 2 (4%) 1.00
Frontal | (.5%) 0 (0%) 1.00
Multiple 49 (24%) Il (20%) 531

Abbreviations: NOE, nasoorbitoethmoid; ZMC, zygomaticomaxillary
complex.
*Not significant on multivariate analysis (P > .05).

Table 3. Analysis of Assault Patterns.

Urban Suburban P Value
Assault 129 (63%) 24 (44%) <.001
Hands/feet 81 (63%) 21 (88%)
Object 39 (30%) 3 (12%)
Gun 9 (7%) 0 (0%)

to 44 years worldwide. There are several forms of violence,
including domestic situations among family members or
intimate partners or those associated with criminal beha-
vior, such as assaults, fights, kidnappings, and murders that

occur among individuals who may or may not know one
another.?* In our study, 7% of individuals were victims of
domestic abuse. This was consistent with the literature,
which shows that the majority of violence occurs in the
community rather than in the form of domestic abuse.”
Our series also showed that victims of domestic abuse were
more likely to sustain orbital fractures and less likely to
sustain multiple fractures compared to nondomestic vio-
lence victims. These results are consistent with previous
studies.>*3¢

Trauma in prisons has been studied; however, particular
focus on maxillofacial trauma has not been conducted.
Prisons are violent environments and injuries among pris-
oners occur at a significantly higher rate compared to the
general population. Additionally, prisoners are more likely
to have issues with anger and impulsivity resulting in vio-
lent behaviors.>” In the most recent study looking at trauma
patterns in New York City prisoners, the most common
injuries were mandible fractures (46.5%) and other facial
fractures (14.9%). Injuries were a result of violent conduct
in 75.7% of cases. However, the specific fracture patterns
were not identified.’” In contrast, a study conducted at 2
Australian prisons reported that the most common causes of
injury were sports-related.®® Another study in Michigan
reported that accidental injuries outnumbered violent inju-
ries 4-fold.>* A study in Canada revealed that the majority
of traumatic injuries were reported as accidents and no
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maxillofacial fractures were noted.*® This further supports
the notion that maxillofacial trauma patterns are influenced
by the environment. We cannot identify any notable max-
illofacial trauma patterns in incarcerated patients due to the
small sample size (n = 8, 3%) of incarcerated individuals in
our study.

Knowledge of traumatic etiology patterns allows physi-
cians and hospital administrators to adapt more appropriate
measures and encourages legislative change. Previous
research has indicated that hospital-initiated programs cen-
tered upon trauma-informed care have resulted in
community-wide reductions in trauma and encouraged leg-
islative change.*' Comprehension of current societal issues
in various settings allows for more appropriate legal and
medical reform to further combat and mitigate trauma-
based pathology.

The results of this study should be interpreted within the
context of certain limitations. This study is somewhat lim-
ited due to the fact that it is retrospective and lacked a
control group. Additionally, the data are skewed because
of the populations studied. For example, the patterns
observed in this study can be a result of socioeconomic
trends in that region. However, it will serve as a pilot to
a more comprehensive study that will include control data
from the National Trauma Data Bank.

Conclusions

Maxillofacial trauma patterns were shown to be signifi-
cantly different in the urban versus suburban environment.
Patients in the urban environment are more susceptible to
assault due to several factors including age, race, and socio-
economic status. Providers should also be aware of victims
of domestic abuse and prison violence.
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