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bstract

atients with a low socioeconomic status suffer disproportionately from trauma, and have a high incidence of mandibular fractures. To explore
ow deprivation affects the incidence of facial fractures in the north east of England, we reviewed 1096 patients who were admitted to the oral
nd maxillofacial surgical (OMFS) unit at Sunderland Royal Hospital for treatment of a facial fracture between December 2013 and December
017. Levels of socioeconomic deprivation, which were obtained from postcodes and the UK Government Open Data Communities database,
ere compared with a random sample of deprivation data from the catchment area of our hospital. Patients with nasal and mandibular fractures
ere more likely to be socioeconomically deprived than those in the catchment area of our hospital (p = 0.006 and p < 0.001, respectively),
ut this was not the case in those with malar/maxillary or orbital floor fractures (p = 0.184 and p = 0.641, respectively). The incidence of
ractures that were caused by assault was not associated with increased socioeconomic deprivation (p = 0.241). Patients of low socioeconomic
tatus were more likely to have been under the influence of a substance when the injury occurred (p = 0.014). There is a strong association
etween socioeconomic deprivation and facial fractures. OMFS departments should therefore be as accessible as possible to patients from
ore disadvantaged backgrounds, given their greater risk of injury.
 2019 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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ocioeconomic deprivation is associated with many chronic
iseases such as type 2 diabetes, heart disease, and chronic
bstructive pulmonary disease (COPD),1–3 and has a strong
ssociation with trauma.3,4 In a study to identify a relation

etween social deprivation and mandibular fractures in Bris-
ol, data on neighbourhood socioeconomic deprivation from
pen Data (the official source for statistics and data from the
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K Government Ministry of Housing, Communities & Local
overnment)5 showed that patients with a more deprived
ackground had a higher incidence of mandibular fractures.6

To implement effective preventative measures, the
pidemiology of facial fractures must be studied and
nderstood.7 Assault, which is the most common cause of
acial trauma, has been identified in several major urban
entres,8–10 and is often associated with factors such as drug
nd alcohol abuse.11,12 Alcohol contributes considerably to
axillofacial trauma, and patients in deprived neighbour-

oods are more likely to drink to excess than those in less

eprived areas.11,13 Victims of assault are more likely to be
nemployed and also to come from more socioeconomically
eprived neighbourhoods.14

blished by Elsevier Ltd. All rights reserved.
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Table 1
Patients’ details.

Fracture Mean (range)
age (years)

Total No. Men Women

All facial fractures 34 (2–93) 974 761 213
Mandibular 31 (4–88) 414 362 52
Nasal 31 (2–93) 307 202 105
Malar/maxillary 44 (3–91) 174 141 33
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The aim of this study was to identify the socioeconomic
tatus of the patients who presented to the department of oral
nd maxillofacial surgery (OMFS) with facial fractures. We
ould then work out whether the cause of the fracture and the
ncidence of substance abuse were influenced by the degree of
ocioeconomic deprivation. To our knowledge, this is the first
aper to report the relation between socioeconomic depriva-
ion and mandibular, nasal, orbital floor, and malar/maxillary
ractures.

ethod

ll the patients included in this study were referred to the
MFS department for treatment of a facial fracture between
ecember 2013 and December 2017. Information regarding
emographics, injuries sustained, aetiology, and whether the
atient was under the influence of alcohol or illicit substances
t the time of injury, was obtained retrospectively from elec-
ronic medical records and discharge summaries from the
ccident and emergency (A&E) department. Facial fractures
ere broadly grouped into four categories: nasal, mandibular,
rbital floor, and malar/maxillary. To assign patients defini-
ively to a group, and to avoid them being registered in more
han one, those with multiple facial fractures were excluded,
s were those who lived in an area that was not served by the
MFS department.
This retrospective study was registered with, and approved

y, the clinical governance team at our hospital. All data were
andled according to Caldicott principles.

Information about levels of socioeconomic deprivation
ere obtained from the English Indices of Multiple Depri-
ation 2015 database using patients’ postcodes. The index
s based on seven domains of deprivation: income; employ-

ent; education, skills, and training; health and disability;

rime; barriers to housing and services; and living environ-
ent. Deprivation is a measure of the material deprivation of

reas across England that include approximately 1500 res-
dents. Each area is ranked from the most (1) to the least

m
3

h

able 2
ncidence of facial fractures by decile of socioeconomic deprivation. A control grou
he postcodes (and their associated deprivation data) served by our OMFS departm

roups Deprivation decile 

1 2 3 4 5 

ll facial fractures 255 198 133 107 87 

ontrol 195 133 143 93 82 

andible 115 83 67 44 38 

ontrol 83 56 61 40 35 

asal 75 73 30 33 26 

ontrol 61 42 45 29 26 

alar/maxillary 48 28 24 18 15 

ontrol 34 24 26 17 15 

rbital floor 17 14 12 12 8 

ontrol 15 11 12 8 7 
rbital floor 46 (3–93) 79 56 23

eprived (32 844), and these are sorted into deciles from the
ost (1) to the least deprived (10).
The control groups were compiled from a random selec-

ion of the postcodes served by our OMFS department. We
ntered them into the English Indices of Multiple Deprivation
015 database to obtain four lists of deprivation deciles, each
epresenting the overall level of deprivation of the catchment
rea, with sample sizes equivalent to those of each fracture
roup. These lists allowed us to compare the socioeconomic
tatus of the patients with the deprivation deciles of the area
erved by our hospital.

Statistical analysis was done with the help of IBM SPSS
tatistics for Windows version 24 (IBM Corp). We used
escriptive statistics and Pearson’s chi squared test to assess
he significance of differences between groups. Probabilities
f less than 0.05 were deemed significant.

esults

n total, 1096 cases of facial fracture were referred to our
MFS department between December 2013 and December
017. Of these, 88 patients had more than one, 21 had none,
nd 13 lived outside of the area served by the department. We
herefore had a total population of 974 patients (761 (78%)

ale and 213 (23%) female, mean (range) age at admission

4 (2–93) years). Their details are shown in Table 1.

In both the facial fracture group and the control group, the
ighest number of patients lived in the most socioeconomi-

p of equal size was created for each category by random sampling from all
ent.

Total

6 7 8 9 10

44 57 42 32 19 974
59 64 75 91 39 974

19 17 16 10 5 414
25 27 31 39 17 414

11 20 19 14 6 307
19 20 24 29 12 307

9 16 4 7 5 174
11 11 13 16 7 174

5 4 3 1 3 79
5 5 6 7 3 79
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Table 3
Fracture aetiology by socioeconomic deprivation.

Aetiology Deprivation decile Total

1 2 3 4 5 6 7 8 9 10

Interpersonal violence 133 99 68 49 45 20 23 11 13 4 465
Fall 54 34 32 27 15 11 13 11 4 4 205
Sport 15 16 6 8 9 3 7 7 5 3 79
Other 9 10 4 0 3 1 1 0 2 0 30
No interpersonal violence 78 60 42 35 27 15 21 18 11 7 314
Total 211 159 110 84 72 35 44 29 24 11 779
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Fig. 1. Causes of facial fracture in each d

ally deprived decile (decile 1) (26% and 20%, respectively)
Table 2). Across the study population, most patients with
acial fractures (80%) lived in deciles one to five. Mandibu-
ar fractures were the most common (43%), followed by nasal
32%), malar/maxillary (18%), and finally, orbital floor frac-
ures (8%) (Table 1).

ocioeconomic  deprivation  and  incidence  of  fracture
Table  2)

verall, compared with the control group, patients with
acial fractures were significantly more deprived (p < 0.001).
hose with mandibular and nasal fractures were also signifi-
antly more deprived than their control groups (p < 0.001 and

 = 0.006, respectively). Differences, however, were not sig-
ificant between the controls and those with malar/maxillary,
nd orbital floor fractures (p = 0.184 and p = 0.641, respec-
ively).

ocioeconomic  deprivation  and  fracture  aetiology

f the study population, 779 patients had information regard-
ng the cause of the fracture and substance misuse. Causes
ere broadly classified as interpersonal violence, falls, sport,

nd other. Interpersonal violence was the most common cause
60%), followed by falls (26%), sport (10%), and finally, other

4%) (Table 3).

Across the different socioeconomic deciles (Table 3,
ig. 1), interpersonal violence was the most common cause

h
n
s

a percentage of the total fractures/decile.

n all but deciles eight and ten, in which it equalled that of
alls. The general trend also seemed to suggest that fractures
ustained during sporting activities were more common in
ess socioeconomically deprived patients. Despite the high
umber of fractures caused by interpersonal violence in those
rom more socioeconomically deprived areas, there was no
ignificant association between interpersonal violence and
ocioeconomic deprivation (p = 0.241) (Table 3).

ocioeconomic  deprivation  and  substance  abuse

f the 779 patients with information regarding substances
nvolved, 374 (48%) were under the influence of a substance
hen they were injured, the most common being alcohol,
hich was recorded in 348 incidents (93%). Abuse of mul-

iple substances was recorded in 19 patients (5%) and these
ixtures varied from cannabis and alcohol to cocktails of

ocaine, diazepam, and heroin. Other substances ingested
ncluded methadone, amphetamines, lysergic acid diethy-
amide (LSD), MDMA (ecstasy), and solvents.

Patients with mandibular fractures were more likely to
ave been under the influence of a substance at the time of
racture (60%), but the rates of substance abuse were reported
t lower levels across those with nasal (37%), orbital floor
35%), and malar/maxillary (36%) fractures (Table 4).

Substance abuse was much less prevalent in those from

igher socioeconomic deciles (Table 5). There was a sig-
ificant association between socioeconomic deprivation and
ubstance misuse at the time of injury (p = 0.014).
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Table 4
Fractures associated with substance abuse.

Type of fracture Substance involved Total

Yes No

All facial fractures 374 405 779
Mandible 231 155 386
Nasal 73 125 198
Malar/maxillary 48 84 132
O
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rbital floor 22 41 63

iscussion

ocioeconomic deprivation has been associated with higher
ncidences of both chronic diseases and trauma,4,6 and we

ust understand why this is the case if we are to implement
ffective preventative measures that will assist an already
ulnerable population.

Our study has shown that the incidence of facial frac-
ures increased with socioeconomic deprivation, and that
ocioeconomic deprivation was significantly associated with
he incidences of nasal and mandibular fractures. This cor-
oborates previous work from Bristol that also showed an
ssociation between socioeconomic deprivation and inci-
ence of mandibular fractures.6

It has widely been reported that most facial fractures are
aused by violence and assault. Our data support this, with
0% being caused by interpersonal violence, but we did
ot find an association between interpersonal violence and
ocioeconomic deprivation. The Bristol study did show such
n association in patients with mandibular fractures, and the
uthors stated that patients whose fractures were caused by
nterpersonal violence were more likely to be socioeconomi-
ally deprived. This, however, is because patients who present
ith a fracture are more likely to be socioeconomically
eprived anyway. We showed that in each socioeconomic
ecile, the percentage of facial fractures that resulted from
nterpersonal violence remained fairly consistent, and there
as no significant association between socioeconomic depri-
ation and interpersonal violence.

Although it is widely reported that the incidence of homi-
ide is much higher in deprived areas, the association between
ocioeconomic deprivation and non-fatal injuries that result

rom violence is more difficult to ascertain.15 People with a
ow socioeconomic status are more likely to be admitted to
ospital as a result of interpersonal violence, but the presence

o
d
o

able 5
umber of facial fractures associated with substance abuse by decile of socioecono

Deprivation decile 

1 2 3 4 5 

ubstance abuse 119 73 55 37 37 

o substance abuse 92 86 55 47 35 

otal 211 159 110 84 72 
d Maxillofacial Surgery 57 (2019) 255–259

f an association between deprivation and the injuries caused
y assault varies according to the measures of deprivation
sed, and the type and mechanism of injury.16 A larger study
opulation, particularly one that included more facial frac-
ures in patients of higher socioeconomic status, may show

ore significant results.
The association between socioeconomic deprivation and

buse of alcohol and drugs has been well documented.
lthough people with a higher socioeconomic status drink
ore often and consume more alcohol, those with a lower

ocioeconomic status are more likely to become addicted
nd to die as a result.17 This is further corroborated by our
ata, which showed that substance abuse was less likely to
ave been associated with the injuries of patients from higher
ocioeconomic groups.

Most patients with mandibular fractures were under the
nfluence of a substance at the time of injury so this could
xplain why the incidence of these fractures is associated with
ocioeconomic deprivation. However, the rate of substance
buse in nasal fractures was similar to that in orbital floor
nd malar/maxillary fractures, so it cannot entirely explain
hy the incidence of certain fractures is higher in patients of

ower socioeconomic status.
Although this study highlights the association between

acial fractures and socioeconomic deprivation, it is impor-
ant to address its limitations. First, this is a retrospective
nalysis and as such, the exact mechanism of fracture and
he role of substance misuse were not always documented
learly. Patients may have concealed information about the
ause of their fracture, particularly if it was the result of an
ssault or abuse. We also realise that we have studied the
eprivation of an area rather than of an individual. Although
he English Indices of Multiple Deprivation 2015 database
ssigns a deprivation score to a relatively small group of 1500
eople, the score may not be representative of all the residents
n that area. It would have been more accurate to use personal

easures of deprivation such as income and education, but
his was beyond the scope of this retrospective analysis.

The control group was composed of a random sample of
he postcodes served by our OMFS department. Although
his shows that patients who present with facial fractures are
ore socioeconomically deprived than the catchment area
f our hospital, we cannot say that these patients are more
eprived than those who present to our A&E department for
ther emergencies.

mic deprivation.

Total

6 7 8 9 10

16 19 6 10 2 374
19 25 23 14 9 405
35 44 29 24 11 779
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