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Abstract

Background: Assault is the most common mechanism of injury in patients presenting with
facial trauma in Australia. For women, there is a propensity for maxillofacial injuries to
stem from intimate partner violence (IPV). Those with a low socioeconomic status have
higher rates of IPV. This study examines variations in the proportion of surgical procedures
that are due to facial trauma for Australian women and men by employment status and resi-
dential socioeconomic status.
Methods: A single centre retrospective study was conducted (2008–2018). The proportion
of operative patients presenting with facial fractures was examined. Multivariable logistic
regression adjusting for year and age, was performed for women and men.
Results: Facial fractures comprised 1.51% (1602) of all surgeries, patients had a mean age
of 32, and 81.3% were male. Unemployed patients were more likely to require surgery for a
facial fracture (OR 2.36 (2.09–2.68), P <0.001), and there were no significant variations by
index of economic resources (IER). Unemployed males had higher rates of facial fractures
(OR 2.09 (1.82–2.39), P <0.001). Unemployed and disadvantaged IER females had higher
rates of facial fractures (OR 5.02 (3.73–6.75), P <0.001 and OR 2.31(1.63–3.29),
P <0.001).
Conclusions: This study found disparities in rates of surgery for facial fractures; unemploy-
ment increased the rates for men and women, whereas disadvantaged IER increased rates
for women. Studies have demonstrated higher rates of IPV for unemployed and low socio-
economic status women. Further research ascertaining the aetiology of these disparities is
important both for primary prevention initiatives and to enable treating clinicians to better
understand and address the role of IPV and alcohol consumption in these injuries.

Introduction

Common causes of injuries in patients presenting with facial trauma

in Australia are interpersonal violence (IPV) or assault, motor vehi-

cle accidents, falls and sporting injuries.1,2 Assault is the most com-

mon mechanism of injury.2,3 Despite a decrease in facial trauma

from motor vehicle accidents, the incidence of maxillofacial trauma

is increasing as injuries due to assault continue to rise.4,5

When compared with males, females with facial trauma due to

assault are more likely to know their assailants.3 This may reflect

the propensity for maxillofacial injuries to stem from domestic vio-

lence in women.6 Most hospitalizations of women due to assault by

a spouse or domestic partner are for the treatment of injuries to the

head or neck.7,8 Domestic violence is more likely to be detected in

adult female hospital patients with orbital fractures than in matched

cohorts with any other diagnosis.9

In Australia, those residing in the lowest socioeconomic areas

are more than seven times as likely to be hospitalized for assault by

a spouse or domestic partner (40 per 100 000), compared to those

living in the highest socioeconomic areas (6 per 100 000).7 Those

residing in the lowest socioeconomic quintile make up two of every

five hospitalizations for assault by a spouse or domestic partner.7

Almost half of all female domestic violence homicide victims are

unemployed.7 The impact of socioeconomic status and unemploy-

ment on rates of facial trauma for women and men are not known.

This study aimed to examine variations in the proportion of surgical
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procedures that are due to facial trauma by both unemployment and

residential socioeconomic status for Australian women and men. It

was hypothesized that low residential socioeconomic status and

unemployment would increase rates of facial trauma requiring sur-

gery for women and men.

Methods

Study design

A single centre retrospective study was conducted at a regional ter-
tiary care centre in Queensland, Australia. Due to data availability,
data from January 2008 to August 2018 was examined for all surgi-
cal procedures in adult (aged >18 years) patients. The Townsville
Hospital and Health Service Human Research Ethics Committee in
Australia (HREC/QTHS/57820) granted ethics approval which
included a patient consent waiver due to the retrospective design of
the study.

Data source, sample selection, definitions and
variables

Two administrative databases were utilized; the Operating Room
Management Information System (ORMIS) and the Hospital Based
Corporate Information System (HBCIS). ORMIS was used to
extract operative details for all surgical procedures performed.
Patient identification numbers were then matched to HBCIS. This
resulted in a data set including data for all operative procedures
occurring in the 10-year period.

To determine neighbourhood level residential socioeconomic sta-
tus, postcodes from a patient’s home address were linked to the
2016 Census tract index of economic resources (IER) data. The
IER is a proxy for socioeconomic status, focusing on financial
aspects of socioeconomic advantage and disadvantage (income and
wealth).10 The 15 variables used to generate this composite index
include indicators of disadvantage (e.g. the percentage of those with
a household income between the first and second deciles, and the
percentage of people aged over 15 years who are unemployed) and
variables that are indicators of advantage (e.g. percentage of people
with a stated household income in the ninth and tenth deciles, and
the percentage of private dwellings with four or more bedrooms).
The bottom three national IER deciles (i.e. those with the greatest

relative lack of access to economic resources) were compared with
the top three national deciles (i.e. those with the greatest access to
economic resources).

To identify unemployment, a free text occupation variable was
used. Synonyms/variable spelling of unemployment were used, as
well as the various names of unemployment social security benefits.
Those indicating that they were not in the labour force were not
coded as unemployed (e.g. stay at home parents, disability support/
pensions, retirees and pensioners).

Statistical analysis

The primary outcome was the rate of facial fractures. The primary
predictors (i.e. independent variables) were unemployment and dis-
advantaged IER. Descriptive statistics was presented as well as sim-
ple group comparisons. Pearson’s chi-squared tests were used for
categorical variables and continuous variables were analysed with
analysis of variance (ANOVA) tests. The rate of facial fractures
was stratified by age and sex.

Multivariable logistic regression models, based on a conceptual
model, were used. Covariates included in the model were procedure
year, patient age and sex. The data were then stratified by sex and
one analysis each done for women and men. In this analysis, sex
was removed from the covariate list.

All analyses were performed using Stata 14/MP statistical soft-
ware package (StataCorp, College Station, TX). A two-sided
P < 0.05 was considered statistically significant.

Results

There were 106 197 total surgical procedures performed in the time
period, of those 1602 (1.51%) were due to facial fractures
(Table 1). The most common facial fracture was of the jaw (1143
(1.08%)), followed by nasal (264 (0.25%)) and orbital fractures
(200 (0.19%)). Male patients were more likely to have a facial frac-
ture (n = 1303, 81.3%, P <0.001). The mean age of facial fracture
patients was younger than other surgical patients (32 (SD 13)
vs. 51 (SD 19)).

Women and men both had the highest rates of fractures in the
20–29-year age group. Most of the men with facial fractures were

Table 1 Demographics of study population

Characteristic Overall Occupation – other Occupation –

unemployed
P-value Index of economic

resources advantaged
Index of economic

resources disadvantaged
P-value

n = 106 197 n = 100 554 (94.7%) n = 5643 (5.31%) n = 24 948 (23.5%) n = 28 289 (26.6%)

Age

Median, n (IQR) 51 (34–67) 52 (35–68) 37 (27–49) <0.001 54 (37–68) 46 (31–63) <0.001
Mean, n (SD) 51 (19) 52 (19) 38 (13) 53 (19) 48 (19)
Sex, n (%)
Male 48 064 (45.3) 44 380 (44.1) 3684 (65.3) <0.001 10 385 (41.6) 13 698 (48.6) <0.001
Facial fractures n (%)

Face 1602 (1.51) 1232 (1.23) 370 (6.56) <0.001 421 (1.69) 402 (1.43) 0.015
Jaw 1143 (1.08) 834 (0.83) 309 (5.48) <0.001 299 (1.2) 298 (1.06) 0.123
Nose 264 (0.25) 236 (0.23) 28 (0.5) <0.001 65 (0.26) 61 (0.22) 0.296
Orbital 200 (0.19) 166 (0.17) 34 (0.6) <0.001 57 (0.23) 47 (0.17) 0.108
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under 29 years of age and most women were under 39 years of age
(Table 2).

Unemployed patients had higher rates of all facial fractures (6.56
vs. 1.23%, P <0.001), jaw (5.48 vs. 0.83%, P <0.001), nose (0.5
vs. 0.23%, P <0.001) and orbital fractures (0.6 vs. 0.17%,
P <0.001), when compared with other patients. Patients residing in
areas of disadvantaged IER had lower rates of facial fractures over-
all (1.43 vs. 1.69%, P = 0.015) and no significant variations in jaw,
nose, or orbital fractures.

Multivariable analysis

Patients who were unemployed were more likely to require surgery
for a facial fracture (OR 2.36 (2.09–2.68), P <0.001), jaw fracture
(OR 2.81 (2.44–3.23), P <0.001) and orbital fracture (OR 1.61
(1.1–2.35), P = 0.014) (Table 3). Neighbourhood IER was not
associated with variation in the risk of requiring surgery for facial
fractures.

Analysis stratified by sex

Male unemployed patients had higher rates of all facial fractures
(OR 2.09 (1.82–2.39), P <0.001) and jaw fractures (OR 2.5 (2.15–
2.91), P <0.001) compared to other males. There was no significant
variation in nose or orbital fractures. Male patients in the most dis-
advantaged IER had lower rates of facial fractures (OR 0.757
(0.646–0.886), P = 0.001), jaw fractures (OR 0.803 (0.67–0.962),
P = 0.017) and orbital fractures (OR 0.64 (0.415–0.994),
P = 0.047), when compared to males in the higher IER (Table 4).

Table 2 Facial fractures stratified by age (deciles) and sex

Age (years) All (n, %) Male (n, %) Female (n, %)

18–19 206 (12.9) 179 (13.7) 27 (9.03)
20–29 687 (42.9) 584 (44.8) 103 (34.5)
30–39 352 (22) 274 (21) 78 (26.1)
40–49 199 (12.4) 158 (12.1) 41 (13.7)
50–59 104 (6.49) 74 (5.8) 29 (9.7)
60–69 33 (2.06) 23 (1.77) 10 (3.34)
70–79 13 (0.81) 5 (0.38) 8 (2.68)
80–89 8 (0.50) 5 (0.38) 3 (1)

Table 3 The proportion of surgical admissions that are facial fractures by
unemployed and index of economic resources (IER)

Unadjusted OR
(95% CI), P-value

Adjusted† OR
(95% CI), P-value

Facial

Unemployed 5.66 (5.02–6.37), <0.001 2.36 (2.09–2.68), <0.001
Low IER 0.842 (0.734–0.967), 0.015 0.928 (0.805–1.07), 0.303
Jaw

Unemployed 6.93 (6.06–7.92), <0.001 2.81 (2.44–3.23), <0.001
Low IER 0.881 (0.75–1.04), 0.123 0.977(0.827–1.15), 0.781
Nose

Unemployed 2.12 (1.43–3.14), <0.001 0.976 (0.655–1.46), 0.906
Low IER 0.830 (0.585–1.18), 0.297 0.92 (0.646–1.31), 0.642
Orbital

Unemployed 3.67 (2.53–5.31), <0.001 1.61 (1.1–2.35), 0.014
Low IER 0.729 (0.465–1.07), 0.109 0.777 (0.526–1.15), 0.206

†This logistic regression model adjusted for year, age and sex.

Table 4 Unadjusted and adjusted regression models of the proportion of surgical admissions that are facial fractures by unemployed and index of eco-
nomic resources (IER), stratified by sex

Unadjusted Adjusted†

Male Facial

Unemployed 4.05 (3.55–4.62), <0.001 2.09 (1.82–2.39), <0.001
Low IER 0.625 (0.534–0.729), <0.001 0.757 (0.646–0.886), 0.001
Jaw

Unemployed 4.87 (4.21–5.64), <0.001 2.5 (2.15–2.91), <0.001
Low IER 0.655 (0.549–0.781), <0.001 0.803 (0.67–0.962), 0.017
Nose

Unemployed 1.63 (1.04–2.55), 0.032 0.864 (0.55–1.36), 0.524
Low IER 0.623 (0.414–0.938), 0.024 0.742 (0.491–1.12), 0.155
Orbital

Unemployed 2.31 (1.52–3.52), <0.001 1.22 (0.794–1.86), 0.37
Low IER 0.54 (0.35–0.834), 0.005 0.64 (0.415–0.994), 0.047

Female Facial

Unemployed 7.08 (5.3–9.47), <0.001 5.02 (3.73–6.75), <0.001
Low IER 1.87 (1.32–2.65), <0.001 2.31 (1.63–3.29), <0.001
Jaw

Unemployed 9.26 (6.58–13), <0.001 6.26 (4.42–8.88), <0.001
Low IER 2.28 (1.45–3.58), <0.001 2.92 (1.85–4.6), <0.001
Nose

Unemployed 2.36 (1.03–5.43), 0.043 1.64 (0.707–3.8), 0.250
Low IER 1.36 (0.684–2.72), 0.378 1.65 (0.819–3.3), 0.161
Orbital

Unemployed 7.67 (3.51–16.8), <0.001 7.26 (3.23–16.35), <0.001
Low IER 1.51 (0.616–3.7), 0.368 1.64 (0.66–4.04), 0.286

†This logistic regression model adjusted for year, age and sex.
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Female unemployed patients had higher rates of all facial
fractures (OR 5.02 (3.73–6.75), P <0.001), jaw fractures
(OR 6.26 (4.42–8.88), P <0.001), and orbital fractures (OR 7.26
(3.23–16.35), P <0.001), when compared to other females. There
was no significant variation in nose fractures. Female patients resid-
ing in the most disadvantaged IER neighbourhoods had higher rates
of facial fractures (OR 2.31 (1.63–3.29), P <0.001) and jaw
fractures (OR 2.92 (1.85–4.6), P <0.001) compared with females
residing in the most advantaged IER. This contrasts with male
patients, where residing in the lowest neighbourhood IER signifi-
cantly decreased the rates of facial fractures. There was no signifi-
cant variation in nose or orbital fractures by IER.

Discussion

Healthcare disparities are potentially avoidable differences in health
or in health risks that policy can influence, between groups of peo-
ple who are more and less advantaged socially.11 Health systems
and providers may have a role in mitigating disparities by influenc-
ing policies which shape the surgical risk profile of a population.
There are three proposed phases of health disparities research;
detecting, understanding and reducing.12 This study detected dis-
parities in rates of surgery for facial fractures; unemployment
increased the risk for men and women while disadvantaged IER
increased rates for women.

Facial fractures may result in long-term mental and physical
health issues for patients.13 Functional impairments such as deficits
in mastication, speech, swallowing, and vision may follow.14 Man-
agement of facial fractures also places a strain on the healthcare
system as patients who require surgery often need long-term
follow-up and may require revision surgery. It is important to
examine why there are disparities in facial fractures for low socio-
economic status men and women (understanding) and to work
towards decreasing these disparities (reducing).

Understanding the disparities

Most of the patients with facial trauma requiring surgery were male.
This had been found in previous studies.3,15–17 The mean age of a
facial fracture requiring surgery was relatively young (32 years).
This is echoed by previous studies.3,15,16 An Irish study described
two peaks in the incidence of facial fractures in females, 20–
39 years, and 70–89 years. IPV was the most common injury in the
younger group, and falls were the most common aetiology of injury
in the older group.18 This study did not find the second peak; only
3.68% of women undergoing surgery for facial fractures were over
the age of 70 years. Most of the women with facial fractures in this
study were under the age of 39, an age where IPV is the most com-
mon aetiology of injury for women.18

Reducing the disparities

Intimate partner violence
Australian national population survey data show that from 2014–
2015 to 2016–2017, the rate of hospitalization of women assaulted
by a partner rose 23%, whereas the rate for men remained stable.7

People living in the most disadvantaged areas of Australia are 1.5
times more likely to experience partner violence, when compared
to those residing in areas of least disadvantage.7 It is difficult to
identify whether socioeconomic disadvantage and unemployment
are risk factors for, or the outcomes of, experiencing IPV.

Recognition and diagnosis of IPV and appropriate referral may
prevent future injuries.19 It can be difficult to identify victims of
IPV, as patients who have been assaulted may not report an assault,
rather reporting an accident, injury or fall.9,13,18,20 Patients rarely
volunteer a history of IPV, and physicians often fail to inquire
appropriately. A survey of Canadian surgical residents found that
most underestimated the prevalence of IPV in their practice. Most
residents reported screening for IPV only seldom or never, citing a
lack of specific training as the primary barrier to routine IPV assess-
ment, and were supportive of additional training.21 Less than 10%
of surgical residents reported that their clinical setting had guide-
lines for detecting or managing IPV.21

Domestic violence is more likely to be detected in adult female
hospital patients with orbital fractures than in matched cohorts with
any other diagnosis.9 All patients with non-motor vehicle accidental
facial fractures should be questioned regarding IPV.9 Surgical
departments should provide specific training regarding IPV assess-
ment and site-specific guidelines for the assessment and manage-
ment of IPV.

Alcohol consumption
Alcohol is implicated in 47–55% of all maxillofacial injuries and in
72–87% of maxillofacial injuries due to assault.15–17,22,23 Unem-
ployment is linked to increased alcohol consumption.24,25 A cohort
study in New Zealand found that unemployment was the strongest
predictor of alcohol-related trauma requiring surgery.26 Sixty per-
cent of facial fracture patients screen positive for problem alcohol
use, while only 30% have sought or been offered professional help.
In a survey of Australasian oral and maxillofacial surgeons, 50% of
respondents did not believe it was their responsibility to screen
patients and provide intervention or referral.27 Alcohol screening
and brief intervention can reduce injury recurrence and harmful
drinking habits.28 Screening and offering alcohol behavioural modi-
fication advice to facial fracture patients may be beneficial.

COVID-19
The COVID-19 pandemic has changed the daily life of people
internationally. COVID-19 related restrictions have altered the epi-
demiology and aetiology of trauma. Some reports suggest that
while the total number of facial fractures have decreased in this
period, especially fractures related to sport, the proportion of
assaults have increased and the number of alcohol related facial
fractures have increased significantly.29,30 Interpersonal violence
and IPV may have increased with increased alcohol consumption
and COVID-19 lockdowns.31–33 Due to COVID-19 restrictive mea-
sures, alcohol consumption in the home has increased, which is
where the majority of the assaults leading to women’s facial frac-
tures occur.20,34,35 Addressing safety in the home is therefore
increasingly important both in terms of primary prevention of facial
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fractures and when discharging facial fracture patients from surgical
wards.

Limitations

In this study, facial surgery rates were compared with all surgery
rates. As the denominator is the rate of all surgical procedures, this
metric is reliable only if there is equal access to surgery, that is, that
there is no systematic under or overutilization of surgical procedures
for the demographic groups being analysed. If there is a systematic
under or overutilization of surgical procedures, this metric may pro-
duce results that reflect these variations rather than the outcome
being assessed. This study was conducted at a public hospital in a
country with universal health care, which, in theory, should create
equal access to surgical care for people in all societal demographics.

To attain data on socioeconomic status, residential postcodes were
linked to census tract IER data. This produced neighbourhood level
socioeconomic status data. There are more granular geographical
areas that can be linked to census tract data. Internationally, it has
been shown that more granular areas perform more consistently as
neighbourhood level markers of socioeconomic status when com-
pared with postcodes.36,37 More granular neighbourhood areas may
have been a more reliable marker of IER. This may explain why, in
this study, unemployment was a risk factor for surgical procedures
related to facial fractures in both women and men, whereas disadvan-
taged IER decreased rates for men and increased rates for women.
Further work is required to examine IER on a more granular and reli-
able manner, as well as to ascertain the aetiologies of these injuries.

Aboriginal and/or Torres Strait Islander adults are 32 times as
likely to be hospitalized for family violence, when compared to
other Australians.7 Adjusting for Aboriginal and/or Torres Strait
Islander status when examining rates of facial fracture surgeries in
unemployed and low IER patients, as well as examining outcomes
for this group individually, would have been prudent in this study.
Unfortunately, the Queensland Government did not allow for the
acquisition of any data relating to Aboriginal and/or Torres Strait
Islander status, despite investigators acquiring the necessary full
HREC approval to do so (HREC/QTHS/57820) and attaining spe-
cific extramural funding to analyse this data.

Conclusion

This study found disparities in rates of surgery for facial fractures;
unemployment increased the risk for men and women, whereas dis-
advantaged IER increased rates for women. Previous work has
demonstrated higher rates of IPV for unemployed and low socio-
economic status women. Further research ascertaining the aetiology
of these disparities is important, both for primary prevention initia-
tives to decrease rates facial fractures, and to enable treating clini-
cians to better understand and address the role of IPV and alcohol
consumption in these injuries.
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