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Abstract
Background: This study aimed to determine the pattern of Maxillofacial trauma (MFT) due to traffic accidents 
and falls in a reference hospital in a rural region of northeastern Brazil between December 2011 and December 
2018 and to identify associated factors.
Material and Methods: This was a cross-sectional study using 585 medical records of patients with MFT. The data 
were subjected to a Poisson-Tweedie multiple regression analysis to estimate the Prevalence ratio (PR), with a 95% 
confidence interval (95% CI) and a significance level of p<0.05.
Results: MFT due to traffic accidents was more prevalent among patients 21 to 40 years old (PR=2.30; 95% 
CI=1.20-4.41; p<0.001) diagnosed with zygomatic-orbital complex fractures (PR=1.80; 95% CI=1.08-2.98; 
p=0.023). Falls were more frequent among older groups of 41 to 60 years (PR=1.83; 95% CI=1.09-3.06; p=0.022) 
and over 61 years (PR=2.23; 95% CI=1.09-3.06; p=0.022). In traffic accidents, alcohol consumption increased 
the length of stay (PR=2.081; 95% CI=1.553-2.787; p<0.001), and patients who did not use personal protective 
equipment (PPE) had higher hospital costs (PR=179.964; 95% CI=1.485-1.994; p<0.001) for this etiology. Traffic 
accidents and falls are two of the main etiologies of MFT, especially for males in the young adult age group (traffic 
accidents) and those above 41 years (falls). Alcohol consumption and the nonuse of PPE influenced the length of 
the hospital stay and hospital costs.
Conclusions: Strategies to confront this problem, such as road and highway improvements, effective enforcement 
of laws and intersectoral coordination involving the entire community to implement policies and prevention pro-
grams targeted at these populations, can be implemented.
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Introduction
Maxillofacial trauma (MFT) is particularly important 
because it is responsible for a large fraction of emergency 
visits and the morbidity and mortality in trauma centers, 
which is reflected in a lack of hospital and polyclinic 
beds, in addition to the costs associated with the treat-
ment, recovery and rehabilitation of these patients (1-4).
 Studies have shown that traffic accidents and falls are 
the most prevalent etiologies of MFT (5-9). These etiolo-
gies represent real challenges both for the management 
of public policies targeting the care of this population 
through the implementation of primary care programs 
focused on the prevention of the main etiological factors 
and the factors associated with MFT and for the care pro-
fessionals involved in the treatment of increasingly se-
vere injuries (1,5,6,7,9-11).
MFT related to traffic accidents is more common among 
males 21 to 40 years of age (1-3,5,8,9,11-19), while falls 
are the main causes of MFT in children and the elderly 
(5,10,11). Factors such as alcohol consumption (8,10,20), 
urban violence and the violation of traffic rules contrib-
ute to the increasing prevalence of MFT (8,12,13,14).
 The severity of MFT contributes to sequelae and severe 
and even fatal complications. In addition, MFT has social 
impacts: unemployment, low social support and more 
functional and esthetic problems due to numerous per-
manent defects, deformities and scars, which affects the 
individual’s quality of life and directly influences his or 
her return to social and productive life and reliance on 
social security programs (4,21-23). The discussion of this 
topic is relevant regarding the social security policies in 
Brazil and around the world.
Most studies (2,8,15,17) report the impact of MFT in 
large urban centers, demonstrating the need for studies 
in rural areas in northeastern Brazil, where surveillance 
and prevention of these injuries is more limited.
This study was focused on a regional hospital that is the 
main health unit of the Seridó and Curimataú region in 
the state of Paraíba, northeastern Brazil, and is a refer-
ence for the main medical-dentistry specialties. This hos-
pital serves an average of 4,541 patients per month from 
12 cities in the region.
Considering this scenario and the scarcity of epide-
miological studies on these injuries in small cities in 
northeastern Brazil, the present study aimed to analyze 
the association between the patterns of MFT, length of 
stay, hospital costs and socioeconomic factors, alcohol 
consumption and use of PPE in this regional hospital in 
the Seridó and Curimataú region of the state of Paraíba, 
northeastern Brazil.

Material and Methods
An analytical, quantitative, cross-sectional study was 
performed by analyzing the medical records of all pa-
tients with MFT in a regional public hospital of reference 

for emergency and trauma in a rural region of Northeast 
Brazil that performs approximately 133 urgent and elec-
tive surgeries per month. Of these, an average of 400 
surgeries per year are due to MFT (http://sigtap.datasus.
gov.br/tabela-unificada/app/sec/inicio.jsp).
The data were analyzed for the period from December 
2011 to December 2018. The Oral and Maxillofacial 
Surgery and Traumatology service was established in 
December 2011. The Strengthening the Reporting of 
Observational Studies in Epidemiology Guidelines for 
observational studies were used to plan the study and 
report the results obtained.
All outpatient records and/or hospital records of pa-
tients with MFT were included, excluding those that 
were incomplete or struck through.
Data were collected using a form developed specifically 
for the study. The following independent variables were 
collected: sex, age range, skin color, occupation, fam-
ily income, years of education, alcohol consumption, 
use of personal protective equipment (PPE) (seat belt, 
helmet), time of accident, and treatment. The follow-
ing dependent variables were also collected: etiology of 
MFT, i.e., traffic accidents (motorcycle, automobile, and 
bicycle) and falls; length of hospital stay; and cost of 
the procedure (values obtained through the hospital ad-
ministration from invoices from the Hospital Informa-
tion System (http://www.saude.pb.gov.br/site/hospitais) 
during the studied period, considering hospitalization 
rates, medications and supplies, including osteosynthe-
sis materials).
The variables “use of PPE”, “day of the week of the ac-
cident” and “time of accident” were only considered for 
MFT due to traffic accidents.
Pearson’s chi-square test was used to determine the bi-
variate associations between the dependent and the in-
dependent variables. For the analysis of the prevalence 
of MFT according to accidents and falls, the variables 
with significance at the 20% level (p<0.20) were in-
cluded in the multivariate Poisson regression analysis 
with robust variance to estimate the crude and adjusted 
prevalence ratio (PR) with a confidence interval of 95%. 
Associations with p<0.05 were considered significant in 
all analyses. The goodness-of-fit of the final model was 
assessed using the Hosmer-Lemeshow test. Multivariate 
Tweedie regression analysis was used for the hospital 
costs and length of hospital stay, and the goodness-of-fit 
of the final model was tested by the Omnibus test. All 
the tests were performed in the Statistical Package for 
the Social Sciences (SPSS for Windows version 25.0; 
IBM Inc., Armonk, NY, USA).

Results
From a total of 5,325 medical records, 604 (11.34%) in-
cluded MFT, of which 19 were excluded because they 
contained incomplete data, resulting in 585 medical re-
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Variables

 MFT 

 Traffic 
Accidents 

 Others
 Etiologies

p
(n-ad-
justed) 

PR
(n-adjusted)

(IC 95%)
 p (ad-
justed) 

PR (adjusted) 
(IC 95%)

 n  %  n % 

Sex Male 211 68.5 172 62.1 0.263 1.14 (0.90 – 1.45)  -  - 
Female 97 31.5 105 37.9  - 1  -  - 

Age range 
(years)

0 – 20 83 26.9 108 39.0 <0.024 2.13 (1.10 – 4.10) 0.017 2.22  (1.15 – 4.30)
21 – 40 155 50.3 87 31.4 <0.001 3.14 (1.65 – 5.95) 0.012 2.30 (1.20 – 4.41)
41 – 60 60 10.3 43 15.5 0.002 2.85  (1.46 – 5.57) 0.076 1.85  (0.93 – 3.68)
> 60 10 3.2 39 14.1  - 1  - 1

Skin color
Melanoderma 53 17.2 36 13.0  - 1  -  - 
Leukoderma 118 38.3 103 37.2 0.509 0.90 (0.65 – 1.24)  -  - 
Pheoderma 137 44.5 138 49.8 0.270 0.84 (0.61 – 1.15)  -  - 

Occupation

Farmer (a) 135 43.8 65 23.5 <0.001 3.04 (1.75 – 5.27)  -  - 
Retired/pensioner 14 4.5 49 17.7  - 1  -  - 
Employee 54 17.5 28 10.1 <0.001 2.96 (1.65 – 5.33)  -  - 
Other 105 34.1 135 48.7 0.017 1.97 (1.13 – 3.44)  -  - 

Family 
income 
(minimum 
wage)

≤ 1 148 48.1 130 46.9 0.645 0.83 (0.39 – 1.78)  -  - 
1-2 153 49.7 143 51.6 0.591 0.83 (0.38 – 1.73)  -  - 
> 2 7 2.3 4 1.5  - 1  -  - 

Years of 
formal 
education

No education 8 2.6 47 17.0 <0.001 0.23 (0.11 – 0.47)  -  - 
≤ 8 years 109 35.4 113 40.8 0.052 0.79 (0.62 – 1.00)  -  - 
> 8 years 191 62.0 117 42.2  - 1  -  - 

MFT

Nasal fracture 38 12.3 69 24.9 0.538 0.83 (0.47 – 1.48) 0.853 1.05 (0.59 – 1.88)
Zygomatic-orbital frac-
ture 161 52.3 46 16.6 0.018 1.83 (1.11 – 3.02) 0.023 1.80 (1.08 – 2.98)

Maxillary fracture 17 18.2 23 8.3 0.768 0.95 (0.53 – 1.58) 0.340 1.30 (0.75 – 2.27)
Injury 36 11.7 52 18.8 0.897 0.96 (0.54 – 1.71) 0.776 1.09 (0.61 – 1.94)
Contusion 56 5.5 87 31.4  - 1  - 1

Treatment

Conservative 56 18.2 93 33.6  - 1  -  - 
Suture/reconstruction 35 11.4 52 18.8 0.752 1.07 (0.70 – 1.63)  -  - 
Closed reduction 127 41.2 113 40.8 0.033 1.40 (1.03 – 1.93)  -  - 
Open reduction/internal 
fixation 90 29.2 19 6.8 <0.001 2.19 (1.57 – 3.07)  -  - 

Alcohol 
consump-
tion

Yes 176 57.1 36 13.0 <0.001 2.34 (1.87 – 2.94) <0.001 1.97 (1.51 – 2.56)
No 132 42.9 241 87.0  - 1  - 1

PPE Yes 45 14.6 0  -  - 1  -  - 
No 263 85.4 0  - 0.001 1.56 (1.19 – 2.04)  -  - 

Day of 
trauma

Workday 186 60.4 185 66.8  - 1  -  - 
Weekend/holiday 122 39.6 92 33.2 0.270 1.14 (0.90 – 1.43)  -  - 

Time of 
trauma

00:01 – 06:00 45 14.6 33 11.9  - 1  -  - 
06:01 - 12:00 77 25.0 87 31.4 0.801 0.95 (0.63 – 1.42)  -  - 
12:01 – 18:00 132 42.9 112 40.4 0.699 1.07 (0.76 – 1.49)  -  - 
18:01 – 00:00 54 17.5 45 16.3 0.706 0.93 (0.66 – 1.32)  -  - 

Hosmer-Lemeshow Test p-value >0.001

cords. A total of 308 (52.6%) medical records included 
MFT due to traffic accidents, 173 (29.6%) were from 
falls and 104 (17.8%) were from physical aggression.
Table 1 describes the prevalence of MFT in traffic ac-
cidents. Most patients were male (68.5%), with a mean 

age of 33 years (standard deviation 8.1). There was a 
predominance of young adults in the of 21 to 40 year-
old age group (50.3%), with an income of up to 1-2 mini-
mum wage (49.7%) and more than eight years of formal 
education (62.0%).

Table 1: Multiple Poisson regression for the occurrence of MFT in traffic accidents, Brazil, 2019, n=585.



e352

Med Oral Patol Oral Cir Bucal. 2021 May 1;26 (3):e249-56. Maxillofacial trauma due to traffic accidents and falls

MFT occurred in all regions of the face in different 
proportions, and zygomatic-orbital complex fractures 
were the most prevalent in this study (52.3%). Closed 
reduction was the most commonly performed treatment 
(41.2%). Most patients had consumed alcohol (57.1%) 
and were not using PPE at the time of the accident 
(85.4%). MFT was most common on workdays (60.4%) 
between 12:01 and 18:00 (42.9%).
In the adjusted model, MFT due to traffic accidents was 
associated with patients 21 to 40 years old (PR=2.30; 
95% CI=1.20-4.41; p <0.001) who had consumed al-
cohol (PR=1.97; 95% CI=1.51 - 2.56; p <0.001). Zygo-

matic-orbital complex fracture was the most prevalent 
(PR=1.80; 95% CI=1.08-2.98; p =0.023).
The prevalence of MFT due to falls is shown in Table 2. 
Most patients were male (56.6%) within 0 to 20 year-old 
age group (40.5%). Bruises (42.2%) and conservative treat-
ment (45.7%) were prevalent. In the adjusted model, falls 
were associated with the age ranges of 41 to 60 years old 
(PR=1.83; 95% CI=1.09-3.06; p =0.022) and older than 61 
years of age (PR=2.23, 95% CI 1.35-3.68), with no formal 
education (PR 2.08: 95% CI=1.31-3.29) or less than 8 years 
of formal education (PR=1.48: 95% CI=1.02-2.15), and 
with alcohol consumption (PR=0.21: 95% CI=0.12- 0.36).

Variables

 Maxillofacial trauma

 Falls  Other 
Etiologies 

 p
 (n-ad-
justed) 

PR
(n- adjusted )

(IC 95%)

p (ad-
justed)

PR
(adjusted )
(IC 95%)

 n  (%)  n  (%) 

Sex Male 98 56.6 285 69.2 0.006 0.748-0.954  -  - 
Female 75 43.4 127 30.8 1  -  - 

Age range 
(years)

0 – 20 70 40.5 121 29.4 <0.001 2.33 (1.57 – 3.46) 0.333 1.23 (0.81 – 1.88)
21 – 40 38 22.0 204 49.5 1  - 1
41 – 60 27 15.6 76 18.4 0.042 1.66 (1.02 – 2.73) 0.022 1.83 (1.09 – 3.06)
> 60 38 22.0 11 2.7 <0.001 4.94 (3.15 – 7.74) 0.002 2.23 (1.35 – 3.68)

Skin color
Melanoderma 18 10.4 71 17.3 0.143 0.68 (0.40 – 1.14)  -  - 
Leukoderma 66 38.2 155 37.6 1  -  - 
Pheoderma 89 51.4 186 45.1 0.621 1.08 (0.79 – 1.49)  -  - 

Occupation

Farmer (a) 32 18.5 168 40.8 0.792 1.09 (0.56 – 2.12)  -  - 
Retired/pensioner 47 27.2 16 3.9 <0.001 5.09 (2.70 – 9.60)  -  - 
Employee 12 6.9 70 17.0 1  -  - 
Other 82 47.4 158 38.3 0.006 2.33 (1.27 – 4.28)  -  - 

Family 
income

≤ 1 minimum wage 76 43.9 202 49.0 0.775 0.86 (0.32 – 2.35)  -  - 
1-2 minimum wages 93 53.8 203 49.3 0.578 0.75 (0.27 – 2.05)  -  - 
> 2 minimum wages 04 2.3 7 1.7  - 1  -  - 

Years of 
formal 
education

No education 42 24.3 13 3.2 <0.001 4.35 (2.91 – 6.52) 0.002 2.08 (1.31 – 3.29)
≤ 8 years 77 44.5 145 36.1 <0.001 1.97 (1.39 – 2.80) 0.037 1.48 (1.02 – 2.15)
> 8 years 54 31.2 244 60.7  - 1  - 1

MFT

Nasal fracture 35 20.2 72 17.4 0.612 0.89 (0.59 – 1.37)  -  - 
Zygomatic-orbital 
fracture 23 13.3 26 6.3 0.001 0.42 (0.25 – 0.69)  -  - 

Maxillary fracture 14 8.1 184 44.7 0.723 1.11 (0.62 – 2.00)  -  - 
Injury 28 16.2 60 14.6 0.517 0.19 (0.56 – 1.34)  -  - 
Contusion 73 42.2 70 17.0  - 1  -  - 

Treatment

Conservative 79 45.7 70 17.0  - 1  -  - 
Suture/reconstruc-
tion 28 16.2 59 14.3 0.023 0.61 (0.39 – 0.93)  -  - 

Closed reduction 57 32.9 183 44.4 <0.001 0.45 (0.32 – 0.63)  -  - 
Open reduction/in-
ternal fixation 9 5.2 100 24.3 <0.001 0.15 (0.08 – 0.31)  -  - 

Alcohol 
consumption

Yes 15 8.7 197 47.8  - 1  - 1
No 158 91.3 215 52.2 <0.001 0.17 (0.98 – 0.28) <0.001 0.21 (0.12 – 0.36)

Day of trauma Workday 123 71.1 248 60.2 0.037 0.70 (0.51 – 0.98)  -  - 
Weekend/holiday 50 28.9 164 39.8  - 1  -  - 

Hosmer-Lemeshow Test p-value> 0.001

Table 2: Multiple Poisson regression for the occurrence of Maxillofacial trauma in falls, Brazil, 2019, n=585.
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A mean hospital stay of 1.18 days (standard deviation 
1.65) was observed for MFT due to traffic accidents. 
In traffic accidents, patients who had consumed al-
cohol had longer hospital stays in the adjusted model 
(PR=2.081; 95% CI 1.553-2.787; p <0.001). In the case 
of falls, the age group influenced the length of the hos-
pital stay, especially for patients that were older than 
60 years of age (PR=0.542: 95% CI=0.296-0.992) and 
younger patients (0-20 years old) (PR=0.362: 95% CI 
0.131 -0.999) (Table 3).

The hospital costs of patients with MFT totaled USD 
38,034.47, with an overall average cost of USD 65.02 
per patient with MFT. For patients who were victims 
of traffic accidents, the total hospital cost was USD 
29,888.60, with an average of USD 98.31 per patient. 
For patients who suffered falls, the hospital costs totaled 
USD 3,835.19, with an average of USD 22.17 per patient.
In the adjusted model, for traffic accidents, hospital costs 
were influenced by the nonuse of PPE (PR=179.964; 
95% CI=1.485-1.994; p<0.001) (Table 4).

Variables  Nonadjusted model  Adjusted Model 
 β  p  PR 95% CI  β  p  PR 95% CI

Traffic Intercept -0.034 0.937 0.966 0.411 2.271 -0.063 0.626 0.939 0.730 1.208

Sex Male -0.079 0.600 0.924 0.688 1.241  -  -  -  -  - 
Female 1 - - - - .-

Age Group

0 to 20 -0.310 0.423 0.733 0.343 1.566  -  -  -  -  - 
21 to 40 -0.007 0.985 0.993 0.469 2.102  -  -  -  -  - 
41 to 60 years 0.143 0.717 1.154 0.533 2.497  -  -  -  -  - 
Above 61 1 - - - - -

PPE Yes 1 - - - - -
No 0.136 0.463 1.145 0.797 1.645  -  -  -  -  - 

Alcohol con-
sumption

Yes 0.653 <0.001 1.922 1.397 2.645 0.733 <0.001 2.08 1.553 2.787
No 1 1

Falls Intercept 5.495 0.000 243.529 125.520 472.488 5.678 <0.001 292.28 250.217 341.403

Sex Male 0.607 0.073 1.834 0.946 3.559  -  -  -  -  - 
Female 1 - - - - -

Age Group

0 to 20 -0.980 0.51 0.375 0.140 1.003 -1.016 0.050 0.362 0.131 0.999
21 to 40 1 1
41 to 60 years 0.484 0.041 1.622 1.020 2.579 -0.460 0.061 1.583 0.979 2.561
Above 61 -0.438 0.179 0.645 0.341 1.22 -0.613 0.047 0.542 0.296 0.992

Alcohol con-
sumption

Yes 0.139 0.638 1.149 0.644 2.052  -  -  -  -  - 
No 1 - - - - -

Omnibus Test p-value<0.001

Variables  Nonadjusted model  Adjusted Model 
 β  p  PR 95% CI  β  p  PR 95% CI

Traffic Intercept 5.367 <0.001 808.87 4.997 5.736 5.334 <0.001 1647.787 5.077 5.592

Sex Male -0.139 0.239 1.389 -0.370 0.092  -  -  -  -  - 
Female 1 - - - - .-

Age Group

0 to 20 -0.035 0.050 0.823 -0.338 0.269 -0.012 0.940 0.006 -0.319  0.296
21 to 40 -0.007 0.985 0.993 0.469 2.102 -0.170 0.019 5.472 -0.312 -0.028
41 to 60 years 0.143 0.717 1.154 0.533 2.497 -0.213 0.014 5.982 -0.383 -0.042
Above 61 1 1

PPE Yes 1 - 1 - -
No 1.617 <0.001 78.767 1.260 1.974 1.740 <0.001 179.964 1.485 1.994

Alcohol con-
sumption

Yes 0.238 0.297 1.090 -0.290 0.684  -  -  -  -  - 
No 1 - - - - -

Falls Intercept 4.394 <0.001 62.811 3.307 5.480 4.563 <0.001 87.192 3.605 5.521

Sex Male 0.733 0.067 3.358 -0.051 1.517  -  -  -  -  - 
Female 1 - - - - -

Age Group

0 to 20 0.607 0.115 2.483 -0.148 1.362  -  -  -  -  - 
21 to 40 1 - - - - -
41 to 60 years -0.840 0.087 2.929 -1.802 0.122  -  -  -  -  - 
Above 61 -0.454 0.363 0.826 -1.433 0.525  -  -  -  -  - 

Alcohol con-
sumption

Yes 0.197 0.607 0.264 -0.554 0.947  -  -  -  -  - 
No 1 - - - - -

Omnibus Test p-value<0.001

Table 3: Multivariate Tweedie regression for the occurrence of Maxillofacial trauma and associated factors relative to length of hospital stay, Brazil, 2019.

Table 4: Multivariate Tweedie regression for the occurrence of Maxillofacial trauma and associated factors relative to hospital costs, Brazil, 2019.
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Discussion
This seven-year exploratory study showed that traffic 
accidents are the main etiological agent of MFT, fol-
lowed by falls, similar to what has been reported in 
other studies (2,3,5-8,13-24). Traffic accidents and falls 
are two of the leading causes of trauma worldwide, in-
cluding MFT (1,5,7,9-11).
In this study, most patients were male in the of 21 to 
40 year-old age group. The literature indicates a greater 
tendency for MFT to be more prevalent in men in this 
age group (1-3,5,8,9,11-17,19), mainly because, in gen-
eral, they more actively participate in social activities, 
sports activities, urban violence, traffic accidents, and 
drug use, including alcohol use.
Some authors (4,19,22) attribute the higher prevalence 
of traffic accidents to changes in habits and social dy-
namics that require the use of motor vehicles. In Brazil, 
these accidents are an important public health problem 
as a result of limited awareness of road safety, inade-
quate road conditions without improvement or expan-
sion of the road network, the use of old vehicles without 
safety features, nonuse of seat belts or helmets, and con-
sumption of alcohol or other drugs (2,8,15,19).
In the cities that compose the Seridó and Curimataú re-
gion of the state of Paraíba, which is the region of inter-
est for this study, as well as in other small municipalities 
in Brazil, it is common for local management to prohibit 
the use of helmets in urban areas when there is no traf-
fic surveillance agency, with the purpose of inhibiting 
the occurrence of robberies and enabling the identifi-
cation of individuals. Moreover, in these municipali-
ties, the consumption of alcoholic beverages and other 
drugs is very frequent. Leisure and urban spaces, which 
are essential for a better quality of life and health in 
a population, are lacking. Additionally, in these cities, 
the monitoring and punishment of the etiological fac-
tors and factors associated with MFT are more limited. 
Thus, the use of the existing social facilities are an op-
portunity for citizens to enhance their quality of life.
 Falls were the most prevalent cause of MFT in patients 
older than 41 years of age and especially those older 
than 61 years of age (1,5,9,11,23). The increased longev-
ity of the population may lead to more severe repercus-
sions on motor and sensory functions, such as the gait 
pattern, dynamic and semi-static postural control and 
balance, as well as a series of changes in physiological 
factors (e.g., obesity, decreased bone density, diabetes, 
and Alzheimer’s disease), coupled with the fact that pa-
tients in this age group have poorer reflexes (5,10,20,24).
Traffic accidents resulted in a higher prevalence of 
zygomatic-orbital complex fractures, corroborating 
the results of previous studies (6,7,9,13,18). Its promi-
nent position on the face makes the zygomatic-orbital 
complex a common site for MFT, and its fracture is 
characterized by a solid body that transmits traumatic 

force to the sutures, which are fragile (25). In vehicles 
with additional safety devices, such as antilock braking 
systems (ABS) and air bags, this type of MFT may be 
present.
Bruises on the face were the most frequent MFT due to 
falls. In general, a low-impact etiology does not result in 
severe MFT in most cases (26).
For traffic accidents, surgical intervention, specifi-
cally closed reduction and open reduction, was the 
most commonly performed treatment. Regarding falls, 
conservative treatment was more often used. Studies 
(2,8,13,15,17-20) have shown that MFT due to traffic 
accidents is related to factors such as the type and se-
verity of MFT, in addition to the degree of impact of 
the etiological agent. In general, traffic accidents cause 
high-impact injuries that result in MFT with more se-
vere fractures that require surgical treatment. The op-
posite applies to falls in which the impact mechanism 
is smaller and causes less severe injuries, which often 
require conservative treatment.
Another factor related to the type of treatment used is 
the cost of the procedure (10,18). In general, conserva-
tive treatment does not require surgical intervention 
and, consequently, results in lower hospital costs, with 
no need for hospitalization. On the other hand, surgical 
treatment, mainly through open reduction, requires the 
use of an osteosynthesis material, which is a costly ma-
terial, and combined with the longer hospital stays re-
quired for this type of treatment, this leads to a greater 
use of supplies and medications.
The mean length of the hospital stay was 1.18 days. The 
length of the hospital stay for traffic accidents was sig-
nificantly influenced by the consumption of alcoholic 
beverages. This fact may be related to the neurophysi-
ological effects of alcohol, which lead people to feel less 
fear and concern about the legal, physical or social con-
sequences of their actions, in addition to impairing mo-
tor coordination and decision-making in drivers (20), 
resulting in increasingly severe trauma that requires 
more complex treatment and longer hospital stays (8).
The nonuse of PPE influenced the hospital costs relat-
ed to traffic accidents. PPE (seat belt and helmet) help 
protect the craniofacial structures (6), so the nonuse of 
such equipment made the MFT more severe, resulting 
in greater surgical complexity and higher hospital costs.
Strategies and measures for controlling traffic accidents 
have been reported in Brazil. They include the Brazil-
ian Traffic Code (abbreviated as CTB in Portuguese) 
established in 1998, and the Dry Law from 2008, which 
altered some parts of the CTB and implemented a zero 
blood-alcohol limit and harsher penalties for offenders 
(27). However, recklessness related to the consumption 
of alcoholic beverages and the disregard for the traffic 
laws by drivers still seems to persist, especially in the 
rural areas of the state of Paraíba and other neighboring 
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states, where oversight is more limited and the Dry Law 
has not been effective.
It is important to strengthen the related legal provisions 
when seeking to reduce the occurrence of trauma, es-
pecially MFT, related to traffic accidents; therefore, 
collective intersectoral efforts are needed to enforce 
existing legal measures with permanent monitoring, in-
cluding in small and rural municipalities (28,29).
This study has some limitations, such as its cross-sec-
tional design, which does not allow the establishment of 
causal relationships. Blood alcohol tests were not con-
ducted on patients to determine alcohol consumption, 
and both alcohol consumption and the use of PPE were 
self-reported. The study’s strengths include the fact that 
the data collection was standardized by the use of a sin-
gle trained researcher, in addition to the periodic review 
of the database for errors.
The results of this study may support health (Ministry 
of Health, State and Municipal Health and Hospital De-
partments), traffic (Detran [State Traffic Department] 
and Ciretran [Brazil Regional District of Traffic]) and 
public safety (civil police, military and federal highway 
police) management agencies in developing public poli-
cies for prevention and better targeting of resources for 
this population. A specific example is the improvement 
of roads and highways, with better horizontal and verti-
cal signage and more regular sidewalks, cycle paths and 
areas for pedestrians.
Data from this study may contribute to the improvement 
of the effectiveness of the legal measures instituted in 
small cities, the acquisition of supplies and equipment for 
the optimization of the diagnosis and treatment of MFT, 
and expansion and training of the professional teams 
to provide greater support for reference hospitals that 
provide care for these injuries in these municipalities.

Conclusions
Traffic accidents and falls are important etiologies of 
MFT and are especially prevalent in males, predomi-
nantly affecting young adults in the case of traffic ac-
cidents and individuals over 41 years of age in the case 
of falls. Alcohol consumption and the nonuse of PPE 
influence the length of the hospital stay and the hospital 
costs. These results may be useful to local authorities 
and the entire population for developing strategies to 
address this problem, such as improvements in roads 
and highways, effective enforcement of laws, and inter-
sectoral coordination involving the whole community 
for the implementation of prevention policies and strate-
gies targeting this population.

References
1. Farneze RB, Prosdocimo ML, Nogueira AP, Cavalcante MA, Hes-
panhol W, Teixeira TF, et al. Study of the causes of facial fractures 
in a reference center in Rio de Janeiro, Brazil from 2003-2012. Dent 
Traumatol. 2016;32:507-9.
2. Ribeiro Ribeiro AL, da Silva Gillet LC, de Vasconcelos HG, de 
Castro Rodrigues L, de Jesus Viana Pinheiro J, de Melo Alves-Junior 
S. Facial Fractures: Large Epidemiologic Survey in Northern Bra-
zil Reveals Some Unique Characteristics. J Oral Maxillofac Surg. 
2016;74:2480.e1-12.
3. Rampa S, Wilson FA, Tak HJ, Roy S, Wani RJ, Markiewicz MR, et 
al. Patient Characteristics and Causes of Facial Fractures in the State 
of California. J Oral Maxillofac Surg. 2019;77:1855-66.
4. da Nóbrega LM, de Macedo Bernardino Í, Leal PM, de Castro 
Martins C, Granville-Garcia AF, d'Avila S. Traffic accidents, max-
illofacial injuries and risk factors: a systematic review of observa-
tional studies. J Evid Based Med. 2019;12:3-8.
5. Einy S, Abdel Rahman N, Siman-Tov M, Aizenbud D, Peleg K. 
Maxillofacial Trauma Following Road Accidents and Falls. J Cranio-
fac Surg. 2016;27:857-61.
6. Abosadegh MM, Rahman SA, Saddki N. Association of traumatic 
head injuries and maxillofacial fractures: A retrospective study. 
Dent Traumatol. 2017;33:369-74.
7. Yang CS, Chen SC, Yang YC, Huang LC, Guo HR, Yang HY. 
Epidemiology and patterns of facial fractures due to road traffic ac-
cidents in Taiwan: A 15-year retrospective study. Traffic Inj Prev. 
2017;18:724-29.
8. Pita Neto IC, Franco JMPL, Junior JLA, Santana MDR, de Abreu 
LC, Bezerra ÍMP, et al. Factors Associated With the Complexity of 
Facial Trauma. J Craniofac Surg. 2018;29:e562-6.
9. Hino S, Yamada M, Araki R, Kaneko T, Horie N. Effects of loss of 
consciousness on maxillofacial fractures in simple falls. Dent Trau-
matol. 2019;35:48-53.
10. Nogami S, Yamauchi K, Bottini GB, Otake Y, Sai Y, Morishima 
H, et al. Fall-related mandible fractures in a Japanese population: A 
retrospective study. Dent Traumatol. 2019;35:194-8.
11. Saperi BS, Ramli R, Ahmed Z, Muhd Nur A, Ibrahim MI, Rashdi 
MF, et al. Cost analysis of facial injury treatment in two university 
hospitals in Malaysia: a prospective study. Clinicoecon Outcomes 
Res. 2017;9:107-13.
12. Boffano P, Roccia F, Zavattero E, Dediol E, Uglešić V, Kovačič Ž, 
et al. European Maxillofacial Trauma (EURMAT) project: a multi-
centre and prospective study. J Craniomaxillofac Surg. 2015;43:62-70.
13. Agarwal P, Mehrotra D, Agarwal R, Kumar S, Pandey R. Patterns 
of Maxillofacial Fractures in Uttar Pradesh, India. Craniomaxillofac 
Trauma Reconstr. 2017;10:48-55.
14. Mosaddad SA, Gheisari R, Erfani M. Oral and maxillofacial trau-
ma in motorcyclists in an Iranian subpopulation. Dent Traumatol. 
2018;34:347-52.
15. de Lucena AL, da Silva Filho GF, de Almeida Pinto Sarmento 
TC, de Carvalho SH, Fonseca FR, de Santana Sarmento DJ, et al. 
Epidemiological profile of facial fractures and their relationship with 
clinical-epidemiological variables. J Craniofac Surg. 2016;27:345-49.
16. Choi SH, Gu JH, Kang DH. Analysis of Traffic Accident-Related 
Facial Trauma. J Craniofac Surg. 2016;27:1682-85.
17. Khan SR, Khan ZA, Hanif S, Riaz N, Warraich RA. Patterns of fa-
cial fractures in children. Br J Oral Maxillofac Surg. 2019;57:1009-13.
18. Roccia F, Sotong J, Savoini M, Ramieri G, Zavattero E. Max-
illofacial Injuries Due to Traffic Accidents. J Craniofac Surg. 
2019;30:e288-93.
19. Aires CCG, Vasconcelos BCDE, Da Silva ICG. Profile and costs 
associated with the use of osteosynthesis materials in victims of traf-
fic accidents. Dent Traumatol. 2020;36:151-55.



e356

Med Oral Patol Oral Cir Bucal. 2021 May 1;26 (3):e249-56. Maxillofacial trauma due to traffic accidents and falls

20. Goulart DR, Durante L, de Moraes M, Asprino L. Characteristics 
of Maxillofacial Trauma Among Alcohol and Drug Users. J Cranio-
fac Surg. 2015;26:e783-6.
21. Rallis G, Igoumenakis D, Krasadakis C, Stathopoulos P. Impact of 
the economic recession on the etiology of maxillofacial fractures in 
Greece. Oral Surg Oral Med Oral Pathol Oral Radiol. 2015;119:32-4.
22. Beck B, Cameron PA, Fitzgerald MC, Judson RT, Teague W, Ly-
ons RA, et al. Road safety: serious injuries remain a major unsolved 
problem. Med J Aust. 2017;207:244-9.
23. Emodi O, Wolff A, Srouji H, Bahouth H, Noy D, Abu El Naaj I, 
et al. Trend and Demographic Characteristics of Maxillofacial Frac-
tures in Level I Trauma Center. J Craniofac Surg. 2018;29:471-75.
24. Elias Filho J, Borel WP, Diz JBM, Barbosa AWC, Britto RR, 
Felício DC. Prevalence of falls and associated factors in community-
dwelling older Brazilians: a systematic review and meta-analysis. 
Cad Saude Publica. 2019;35:e00115718.
25. Țenț PA, Juncar RI, Juncar M. Clinical patterns and characteris-
tics of midfacial fractures in western romanian population: a 10-year 
retrospective study. Med Oral Patol Oral Cir Bucal. 2019;24:e792-8.
26. Conceição LD, da Silveira IA, Nascimento GG, Lund RG, da 
Silva RHA, Leite FRM. Epidemiology and Risk Factors of Maxil-
lofacial Injuries in Brazil, a 5-year Retrospective Study. J Maxillofac 
Oral Surg. 2018;17:169-74.
27. Abreu DROM, Souza EM, Mathias TAF. Impact of the Brazilian 
Traffic Code and the Law Against Drinking and Driving on mortality 
from motor vehicle accidents. Cad Saude Publica. 2018;34:e00122117.
28. Martins RH, Ribeiro CB, Fracalossi T, Dias NH. Reducing ac-
cidents related to excessive alcohol intake? A retrospective study of 
polytraumatized patients undergoing surgery at a Brazilian Univer-
sity Hospital. Rev Col Bras Cir. 2013;40:438-42.
29. Leopoldo K, Leyton V, Oliveira LG. Alcohol use alone and in 
combination with other drugs among truck drivers on highways in 
São Paulo State, Brazil: a cross-sectional study. Cad Saude Publica. 
2015;31:1916-28.

Acknowledgements
This research was part of Dissertation of the first author in a Post-
Graduation in Dentistry at the Federal University of Paraíba.

Funding
The authors received no financial support for the research, author-
ship. The paper received support of Federal University of Paraíba.

Conflict of interest
The authors report no conflicts of interest. The authors alone are re-
sponsible for the writing and content of this article.

Ethics
The study was approved by the board of the hospital and the Human 
Research Ethics Committee of the Health Science Center of the Fed-
eral University of Paraíba under protocol no. 3,063.63, in compliance 
with Resolution 466/12 of the National Health Council of the Minis-
try of Health and the Declaration of Helsinki.

Authors contributions
DE Porto conceived the study and participated in the draft, data anal-
ysis and writing of the manuscript. YC Wanderley contributed in the 
data analysis and interpretation and writing of the manuscript. FDS 
Forte conceived the study and participated in the draft, data analysis 
and writing of the manuscript. All authors read and approved the 
final manuscript.


