Arch Craniofac Surg Vol.16 No.3, 136-142
ARCHIVES OF CRANIOFACIAL SURGERY http://dx.doi.org/10.7181/acfs.2015.16.3.136

A Retrospective Analysis of 303 Cases of Facial
Bone Fracture: Socioeconomic Status and Injury

Characteristics

Byeong Jun Kim,

Sell Lee,

Chan Min Chung

Department of Plastic and Reconstructive
Surgery, National Medical Center, Seoul,
Korea

No potential conflict of interest relevant to
this article was reported.

Background: The incidence and etiology of facial bone fracture differ widely according
to time and geographic setting. Because of this, prevention and management of facial
bone fracture requires ongoing research. This study examines the relationship between
socioeconomic status and the incidence of facial bone fractures in patients who had
been admitted for facial bone fractures.

Methods: A retrospective study was performed for all patients admitted for facial bone
fracture at the National Medical Center (Seoul, Korea) from 2010 to 2014. We sought
correlations amongst age, gender, fracture type, injury mechanism, alcohol consump-
tion, and type of medical insurance.

Results: Out of the 303 patients meeting inclusion criteria, 214 (70.6%) patients were
enrolled in National Health Insurance (NHI), 46 (15.2%) patients had Medical Aid, and
43 (14.2%) patients were homeless. The main causes of facial bone fractures were ac-
cidental trauma (51.4%), physical altercation (23.1%), and traffic accident (14.2%). On
Pearson’s chi-square test, alcohol consumption was correlated significantly with ac-
cidental trauma (p<0.05). And, the ratio of alcohol consumption leading to facial bone
fractures differed significantly in the homeless group compared to the NHI group and
the Medical Aid group (p<0.05).

Conclusion: We found a significant inverse correlation between economic status and
the incidence of facial bone fractures caused by alcohol consumption. Our findings indi-
cate that more elaborate guidelines and prevention programs are needed for socioeco-
nomically marginalized populations.
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INTRODUCTION

Because facial bone fractures represent common injuries, many
studies have attempted to characterize these injuries. However,
these characteristics differ across geographic settings (i.e., coun-

tries or regions within a country) as well as across time periods
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[1,2]. Accordingly, the incidence, type, and cause of recent cases of
facial bone fracture must be studied in each new context, and
such data is important in establishing prevention strategies and
management guidelines for facial fractures.

In Korea, all citizens who have registered their residence with
the government are entitled to coverage by the government-ad-
ministered medical insurance system. Citizens are covered by ei-
ther the National Health Insurance (NHI) program, within
which medical expenses are partially covered by the government,
or the Medical Aid program, within which most medical expens-

es are paid by the government for those of lower economic status
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(annual income less than 40% of the national median income).
Only the homeless in the country are without any forms of health
insurance because of the issues stemming from lack of fixed resi-
dence. This study examines the relationship between socioeco-
nomic status and the incidence of facial bone fractures in 303 pa-
tients who had been admitted for facial bone fractures to the

National Medical Center (Seoul, Korea).

METHODS

A single institutional retrospective study was conducted for pa-
tients who were diagnosed with facial fracture through physical
examination and computed tomography (CT) scans from Janu-
ary 2010 to December 2014. Patient charts were reviewed for de-
mographic information, fracture type, injury mechanism, alcohol
consumption, and type of medical insurance.

To determine the percentage of each type of medical insurance
of Korean citizens, the total number of people enrolled in any type
of government-administered medical insurance, the total number
of people eligible for NHI, and the total number of people eligible
for Medical Aid were identified. Similarly, specifically in Seoul,
the number of people enrolled in any type of government-admin-
istered medical insurance, the number of people eligible for NHI,
and the number of people eligible for Medical Aid provided by the
NHI Service in 2014 were assessed. The total number of homeless
recorded in the Investigation of the Current Status of Homeless in
Korea conducted in 2012 were also collected as supplementary
data, and their correlations were analyzed [3.4].

(1) To minimize the selection bias, all patients were given a di-
agnosis of facial bone fracture at all departments including emer-
gency medicine and dentistry as well as at department of plastic
surgery, (2) The fracture had to have been identified in the CT
conducted right after injury, (3) There could not be a past medical
history of fracture in the area of the injury, and (4) To be able to
compare to type of medical insurance of Seoul citizens, the pa-
tient’s registered address had to be in the city of Seoul.

Fractures were classified as nasal, orbital, isolated zygomatic
arch, zygomatic complex, nasoethmoidal orbital (NEO) complex,

frontal, maxilla, mandible, or Le Fort fractures.
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The cause of injury was classified as one of the following: traffic
accidents, accidental trauma (e.g,, tripping, falling, and/or run-
ning into an object or person), sports-related accidents, industrial
accidents, physical altercation, and syncope. Traffic accidents were
turther differentiated into motorcycle, pedestrian, and automo-
bile accidents.

Pearson’s chi-square test, the #-test, and one-way analysis of
variance (ANOVA) were for statistical evaluation using PASW
ver. 18 (SPSS Inc,, Chicago, IL, USA). A p-value less than 0.05 was

considered as statistically significant.

RESULTS

The review identified 303 subjects (258 males and 45 females). The
mean age was 42.0+16.5 years (range, 8 to 87 years). In terms of
age distribution, there were 2 subjects (0.7%) less than 10 years of
age, 28 subjects (9.2%) aged 10-19, 53 subjects (17.4%) in their
twenties, 46 subjects (15.2%) in their thirties, 71 subjects (23.4%) in
their forties, 63 subjects (20.8%) in their fifties, 26 subjects (8.6%)
in their sixties, and 14 subjects (4.6%) 70 years of age and above.

Of the 303 patients, health insurance coverage was provided by
NHI for 214 patients (70.6%) and by Medical Aid for 46 patients
(15.2%). The remaining 43 subjects (14.2%) were homeless and did
not have insurance coverage.

Insurance enrollment data and homeless population data for
Seoul were obtained from respective government agencies. The
population estimate for Seoul was 10,173,931 for 2014. Out of these,
9,949,301 residents (97.8%) were enrolled in NHI program, and
224,630 (2.2%) residents were enrolled in the Medical Aid program.

The homeless have no fixed residence and are not covered by
health insurance programs. By 2012 estimates, South Korea had a
population of 51,755,562 people. Out of these, 50,314,800 people
(97.2%) were covered by NHI and 1,440,772 people (2.9%) by
Medical Aid. Homeless population accounted for 13,262 people
(50,314,800+1,440,772+13,262=51,768,824; 51,755,562).

The leading cause of injury was accidental trauma (n=156,
51.4%), followed by traffic accident (43, 14.2%), sports-related acci-
dent (19, 6.3%), syncope (10, 3.3%), and industrial accident (5, 1.7%)

(Fig. 1). Of the 43 traffic accident injuries, motorcycle riders ac-
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counted for 17 cases (39.5%), followed by motor vehicle passengers
(10,23.3%), pedestrians (9, 20.9%), and bicycle riders (7, 16.3%).
When cause of injury was classified according to gender, a high
percentage of cases were males associated with all of the causes.
When etiology was classified according to age groups, the most
common etiologies in most age groups were accidental trauma,
physical altercation, and traffic accidents, which comprised 80%;

since there were no industrial facilities nearby, the percentage of

%

Fig. 1. Distribution of the fractures according to injury mechanism. More than half of the fractures (156; 51.4%) were caused by accidental trau-

ma, followed by physical altercation and traffic accidents.

industrial accidents was below 3% (Fig. 2).

When etiology was examined by the type of medical insur-
ance, in the NHI group, there were 108 patients (50.5%) of acci-
dental trauma, 49 patients (22.9%) of physical altercation, 27 pa-
tients (12.6%) of traftic accidents, 19 patients (8.9%) of sports-
related accidents, 6 patients (2.8%) of syncope, and 5 patients
(2.3%) of industrial accidents. In the Medical Aid group, there
were 19 patients (41.3%) of accidental trauma, 18 patients (26.1%)
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Fig. 2. Injury mechanism by age group. In most age groups, the most common injury mechanisms were accidental trauma, physical altercation,
and traffic accidents. The percentage of sports-related accidents drastically declined after 40 years of age.
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of physical altercation, 11 patients (23.9%) of traffic accidents, 4 pa-
tients (8.7%) of syncope, and in the homeless group, there were 43
patients (67.4%) of accidental trauma, 9 patients (20.9%) of physical
altercation, and 5 patients (11.6%) of traffic accidents (Fig. 3).
When the etiology of facial bone fracture was compared among
the groups with different types of medical insurance, there was no
significant difference among the groups in terms of the propor-
tion of accidental trauma, physical altercation, or trafhic accidents,
which together accounted for the etiology of the majority of cases
in every group (one-way ANOVA, p>0.05).

When the direct and indirect association between etiology and
alcohol consumption was examined, among the 104 patients
(34.3%) involving alcohol consumption, 73 patients (46.8%) were
caused by accidental trauma, 24 patients (34.3%) by physical alterca-
tion, and 7 patients (16.3%) by traftic accidents, with no patients of
sports-related accidents, syncope, or industrial accidents. Alcohol
consumption was significantly correlated with accidental trauma
(Pearson’s chi-square test, p<0.05); however, alcohol consumption
showed no significant difference from both physical altercation and
trathicaccidents (Pearson’s chi-square test, p>0.05) (Table 1).

When the correlation between the incidence of facial bone

fracture according to the type of medical insurance and alcohol
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consumption was examined, 65 patients involving alcohol (30.4%)
were found to have NHI, 11 patients (23.9%) had Medical Aid, and
28 patients (65.1%) were homeless. The ratio of fractures involving
alcohol consumption did not differ significantly between the NHI
group and the Medical Aid group (Pearson’s chi-square test,
>0.05), while it did differ significantly in the homeless group com-
pared to the ratio of alcohol consumption in the NHI group and
the Medical Aid group (Pearson’s chi-square test, p<0.05) (Table 2).

When the fracture types were examined, there were 134 cases
(41%) of nasal fractures, 70 cases (21.4%) of zygomatic complex

fractures, 60 cases (18.3%) of orbit fractures, 31 cases (9.5%) of

Table 1. Association of alcohol-related facial fracture with etiologies

Causes Alcohol No alcohol p-value® Odds ratio
Accidental trauma 73 83 <0.001 3.291
Non-accidental trauma 31 116 1.000
Physical altercation 24 46 0.994 0.998
Non-physical altercation 80 153 1.000
Traffic accidents 7 36 0.007 0.327
Non-traffic accidents 97 163 1.000

Values are presented as the number of patients.

Evaluation showed a statistically significant association of alcohol-related
facial fracture with accidental trauma.

“Pearson’s chi-square test.
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Fig. 3. Medical insurance type and injury mechanism. For all types of health insurance coverage, the most common injury mechanisms were
accidental trauma, physical altercation, and traffic accidents. NHI, National Health Insurance.

www.e-acfs.org

139



Vol. 16, No. 3, 2015

Archives of Craniofacial Surgery

mandible fractures, 12 cases (3.7%) of isolated zygomatic arch
fractures, 9 cases (2.6%) of NEO complex fractures, and 11 cases
(3.4%) of other fractures (Fig. 4). Among the total patients, 23 cases
(7.6%) presented with fractures in 2 or more different areas.

When the association between the fracture types and alcohol
consumption was examined, there were 46 cases (41.8%) of nasal
fractures, 25 cases (22.7%) of zygomatic complex fractures, 21 cas-
es (18.1%) of orbit fractures, 8 cases (7.8%) of mandible fractures.
The percentage of fracture types showed no significant difference
between groups associated with alcohol and non-alcohol.

When the fracture types was examined by the type of medical
insurance, in the NHI group, there were 104 cases (48.6%) of nasal

fractures, 42 cases (19.6%) of zygomatic complex fractures, 39 cas-

Table 2. Association of alcohol-related fracture with the type of med-
ical insurance

Type of medical insurance Alcohol No alcohol p-value? Odds ratio

National Health Insurance 65 149 0.382 0.720
Medical aid 11 35 1.000
National Health Insurance 65 149 <0.001 1.000
Homeless 7 36 18.263
Mediical aid il 35 <0.001 1.000
Homeless 7 36 5.952

Values are presented as the number of patients.

Evaluation showed a statistically significant association between the homeless
group and alcohol consumption.

“Pearson’s chi-square test.

es (18.2%) of orbit fractures, 19 cases (8.8%) of mandible fractures,
in the Medical Aid group, there were 17 cases (37.0%) of nasal frac-
tures, 16 cases (34.8%) of zygomatic complex fractures, 6 cases
(13.0%) of orbit fractures, 6 cases (13.0%) of mandible fractures, in
the homeless group, there were 13 cases (30.2%) of nasal fractures,
12 cases (27.9%) of zygomatic complex fractures, 6 cases (14.0%) of
mandible fractures, 5 cases (11.6%) of orbit fractures. When the
type of facial bone fracture was compared among the groups with
different types of medical insurance, the percentage of zygomatic
complex fracture and mandible fractures in the Medical Aid
group and the homeless group was relatively very high compared

to the percentage in the NHI group.

DISCUSSION

In South Korea, the incidence of trauma has been increasing be-
cause of the diversification of industries, increasing elderly popula-
tion, increasing number of traftic accidents, and promotion of lei-
surely physical activity. With this increase in the general incidence
of trauma, concomitant increase has been observed for facial bone
fractures. Facial bone fracture patients frequently present to plastic
surgeons, and a general understanding of the injury pattern is cru-
cial in managing these fractures and restoring the aesthetics and

function of the facial bones. Many studies have investigated the in-
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Fig. 4. Distribution of the fractures according to fracture type. Nasal fractures, zygomatic complex fractures, and orbit fractures comprised more

than 80% of all facial bone fractures. NEO, nasoethmoidal orbital.
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cidence and etiology of facial bone fractures. However, in Korea,
few studies have investigated the potential correlation between the
socioeconomic status and facial fracture patterns. In South Korea,
greater than 90% of the population is enrolled in the NHI pro-
gram. Therefore, given that this study distinguished the Medical
Aid group and the homeless group, who account for less than 10%
of Korean citizens, from the rest of the population, it can be said to
have compared the characteristics of facial fracture in a low socio-
economic group with those of the remaining group.

In our review, the majority of facial fractures could be attributed
to three type of injury mechanisms: accidental trauma, physical al-
tercation, and traffic accident. In a recent study conducted in Korea,
physical altercation was reported to be the most common cause of
facial fracture [5,6], whereas in this study, accidental trauma was
found to be the most common etiology. This could be attributed to
selection bias, but could also be due to the expansion of the defini-
tion of ‘accidental injury’ in Korea, which now includes not just sim-
ple falls but also physical impact from running or slipping into solid
objects. In older epidemiologic studies conducted in Korea, traffic
accidents had been reported to be the most common injury mecha-
nism behind facial fractures [7,8]. However, more recent studies
have shown that facial bone fractures due to traffic accidents has de-
creased significantly [5,6,9]. This shift in injury pattern could be ex-
plained by increased seatbelt wearing, mandatory regulations for
airbags, and improvements in the traffic environment [10].

Many studies have reported alcohol consumption to be associ-
ated with accidental trauma and physical altercation. Johnston and
McGovern [11] have reported that, as blood alcohol concentration
increased, the frequency and the severity of facial injury caused by
falling accidents increased as well. The authors proposed the inhi-
bition of protective reflexes due to alcohol consumption as the rea-
son behind this observation, which is a finding we also observe in
our patient population. In addition, Lee [12] have found that alco-
hol consumption is a critical factor contributing to physical alterca-
tion [13]. This is a finding we did not observe in our study. While
alcohol consumption may increase the incidence of physical alter-
cation, our results suggest that alcohol consumption does not di-
rectly cause facial bone fracture through physical altercation. Ad-

ditionally, there are many errors in retrospective studies related to
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alcohol consumption because patients often try to hide their
drinking history or because patients are often hospitalized several
days after the injury. As a result, data regarding drinking history is
not always accurate in retrospective analysis. When the type of
medical insurance was examined, alcohol-related facial bone frac-
tures was higher for the homeless population compared to either
the NHI or the Medical Aid patients.

Among studies on the relationship between trauma and eco-
nomic status of patients, Mosenthal et al. [14] have reported that,
excluding work-related falling incidents, 52% of patients with fall
injuries were unemployed at the time of investigation. Further-
more, a majority of fall patients who are unemployed (83%) had al-
cohol or drug addiction, which suggests that individual economic
status is correlated with risk for falling injury. Similarly, we have
found that the type of health insurance had significant patterns
with respect to the incidence of facial bone fracture associated with
alcohol consumption. In other words, we identified a significant
inverse correlation between economic status and the incidence of
facial bone fractures caused by alcohol consumption. This associa-
tion was accentuated in the homeless group because homeless
people are vulnerable to living in insecure settings, the possibility
of developing medical problems is greater. Moreover, homeless pa-
tients are at greater risk of psychological problems associated with
socioeconomic circumstances and, accordingly, a greater possibili-
ty of relying on alcohol, which may result in a vicious cycle of injury
and injury promoting behavior. For patients of low-socioeconomic
status, such cycle can increase the difficulty of returning as active
participants within a society. From a wider perspective, this phe-
nomenon places increasing burdens on the society through greater
health care expenditure. Consequently, government agencies and
health professionals should attempt to store and analyze such data
and establish more elaborate guidelines and prevention programs
for the socially marginalized patients.

While many clinico-epidemiological studies on facial bone
fracture have been published, the majority of these studies have
only analyzed the incidence of facial bone fracture within a given
region or treated at a single institution. Furthermore, the studies
have not examined the economic status of each individual patient.

Therefore, the present study is significant in that it has analyzed
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the relationship between the socioeconomic status of patients to

the characteristics of facial bone fracture.
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