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Abstract

Purpose The present study aimed to assess whether there was an increase in physical aggression in women treated in Belo
Horizonte, Minas Gerais, through the mandatory quarantine.

Methods Data from a cross-sectional study were collected and analyzed, from March 1 to December 31, 2020. Additionally,
data from the same period the previous year were collected for comparison.

Results Of the etiologies reviewed for 2020, physical aggression had the highest percentage increase (+4.9%) and was the
only etiology that showed a significant difference (p =0.045). The mean age of the included patients was 34.05 years in 2019
and 33.97 in 2020, and most of the women had facial fractures, with nasal fractures being the most frequent, followed by jaw
fractures. There was a significant increase (p =0.34) in the conservative treatment of fractures from 2019 (48.6%) to 2020
(71.7%) and a minor (p =0.088) increase in aggression toward intimate partners (2019, 40.9%; 2020, 63.9%).

Conclusion Physical aggression against women increased during the period of mandatory social isolation that resulted from
the COVID-19 pandemic. Health professionals, including emergency services professionals, must be trained to identify
victims and refer them to specialized care.

Keywords Violence against women - Facial injuries - COVID-19 - Maxillofacial injuries - Epidemiology

Introduction pandemic in March 2020 [1, 2]. Certain preventive measures,

including the mandatory use of masks, social distancing, and

In December 2019, an increase in cases of respiratory diseases
was reported in Wuhan, Hubei Province, China. Studies sur-
rounding this novel disease revealed that the causative virus
was severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2 [1]. The disease caused by this pathogen was named
coronavirus disease 2019 (COVID-19) by the World Health
Organization (WHO) and was determined to be a global
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isolation, were introduced in many countries during the pan-
demic to decrease the transmission rate of the virus [3, 4].

Relevant literature reported worrisome social and com-
munity consequences, such as anxiety, depression, suicide,
substance abuse, and domestic violence, as the result of
preventive social isolation [3, 5, 6]. For women who were
already in abusive relationships, and those with a his-
tory of domestic violence, the home became a dangerous
place during extended quarantines, as they were forced to
stay with their partners all the time, increasing the risk of
aggression [4, 6, 7].

Violence against women is a significant public health
challenge, which generates emotional, psychological, and
physical consequences, and affects women of all ages, socio-
economic classes, cultures, and religions [7, 9—12]. Accord-
ing to data published by WHO [13], 30% of all women who
have been in a relationship reported having experienced
physical and/or sexual violence by their intimate partner at
some point in their lifetime [8, 10, 13].
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The head and face are the most exposed and unprotected
regions of the body and are often the focus of the aggressor
[14, 15]. The face represents the identity of the individual,
and injuries to this region can result in facial disfigurement,
affect identity and self-image, and interfere with the individ-
ual’s social life [16]. Episodes of violence are often repeti-
tive, and maxillofacial injuries may represent an initial sign
of violence that tends to increase in severity [10].

The aim of the present study was to determine whether
there was an increase in physical aggression toward women
who were treated by an oral and maxillofacial surgery
(OMFS) emergency service after the onset of mandatory
quarantines compared to the same period the year prior.

Methods
Study design

The present retrospective, cross-sectional, and explora-
tory study was performed based on the analysis of medical
records of patients admitted to the Oral and Maxillofacial
Surgery department of the Jodo XXIII Hospital/Hospital
Foundation of Minas Gerais (FHEMIG), a level I trauma
center in Belo Horizonte, in the state of Minas Gerais in
southeast Brazil. This institution serves as a reference
center for the state of Minas Gerais, which encompasses a
population of more than 31,411,923 habitants. During the
COVID-19 pandemic, the present hospital did not become a
referral for patients with respiratory symptoms. The hospital
remained a reference for trauma patients.

Eligibility criteria

All female patients with who presented to the Jodo XXIII
Hospital with signs of physical aggression, as well as com-
plete medical records, were included in the present study.
The exclusion criteria were as follows: male patients, women
who did not receive clinical or surgical care from the OMFS
team, and those who presented with missing data. Data were
collected from electronic medical records for visits from
March 1, 2020, to December 31, 2020, as well as the same
period from the previous year (2019), with which to perform
comparisons.

Data collection

The etiology of each injury was subdivided into seven pri-
mary categories: physical aggression, falls, traffic accidents,
sports, work accidents, and others, which included face-to-
face collision with a fixed object and fractures during third
molar extraction. Sociodemographic data, circumstances
of aggression, and characteristics of oral and maxillofacial
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trauma were all investigated. The hospitalization time was
counted in days, from the day of admission to the day of
discharge. Concomitant injuries included orthopedic frac-
tures, chest or abdominal injuries, and neurological injuries.
The treatment was subdivided into the following categories:
open reduction, closed reduction, non-surgical treatment,
and transfer before definitive treatment. Women were also
asked about the mechanism of aggression, which included
punches and kicks, paddles and stones, firearms, bladed
weapons, and others (bricks, throwing objects at the face,
and assault). The aggressor was identified by the women
during the hospital stay and was defined as intimate partners
(partner or ex-partner), son, or others (unknown). The noti-
fication data were collected based on the documentation of
the professionals who evaluated the women.

Statistical analysis

All data were tabulated and analyzed using IBM SPSS 26
(IBM, Armonk, NY, USA). Absolute numbers and percent-
ages were used for the descriptive statistics, and the Shap-
iro—Wilk test was used to check the normality of the dis-
tribution of the numeric variables. The distribution of the
variables (“etiology”; “patient fracture”; “fracture type”;
“concomitant injuries”; “treatment”; “who attacked”; and
“notification”) was found to be normal. The chi-square test
was used for categorical variables, while Fisher’s exact test
was utilized for any cell with five or fewer observations.
A confidence interval of 95% was considered statistically
significant at p <0.05.

Ethical aspects

The present study was approved by the Research Ethics
Committee at FHEMIG (protocol no. 104/2018), and the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) checklist for cross-sectional stud-
ies was followed.

Results

From March 1, 2019, to December 31, 2019, and March 1,
2020, to December 31, 2020, 725 women with facial trauma
were admitted to our hospital: 370 in 2019 and 355 in 2020.
Gross and relative comparisons were performed between the
2019 and 2020 groups, and of the etiologies evaluated, phys-
ical aggression was found to be the only etiology that had
a significant difference (p =0.045), as it increased (+4.9%)
from 2019 to 2020. The other etiology that increased was
sports accidents (+0.8%), although the difference was
not significant (p =0.430). The other etiologies evaluated
decreased slightly from 2019 to 2020, as follows: traffic
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Table 1 Comparative analysis

. . Etiology 2019 2020 p value Gross comparison Percentage
of trauma etiologies between comparison
2019 and 2020

Falls 187 (50.5%) 168 (47.3%) 0.450* -10.2% -51%
Traffic accident 92 (24.9%) 85 (23.9%) 0.773%* -7.6% -1.9%
Physical aggression 56 (15.1%) 74 (20.8%) 0.045% +32.1% +4.9%
Sports 8(2.2%) 11 (3.1%) 0.430% +37.5% +0.8%
Work accidents 3 (0.8%) 1(0.3%) 0.332%%** —66.7% -0.5%
Others 24 (6.5%) 16 (4.5%) 0.243%* -33.3% -2.2%
Total 370 355

"Pearson chi-square test; **Mann—Whitney U test; ***Fisher’s exact test

accidents (— 1.9%), falls (—5.1%), work accidents (—0.5%),
and others (—2.2%), as seen in Table 1.

The physical aggression etiology group included 130
women, 56 treated in 2019, and 74 in 2020 (Table 1). The
mean age of the women was 34.05 years in 2019 and 33.97
in 2020, and marital status was reported by 102 women.
Single was the most common status, at 78.3% and 75.0% in
2019 and 2020 respectively, followed by married, at 13.0%
and 14.3%, respectively. Race/ethnicity was reported by 127
patients; in 2019 and 2020, brown ethnicity was most fre-
quently reported (62.5 and 71.8%, respectively), followed
by white (28.6 and 21.1%, respectively) and black (8.9 and
7.0%, respectively), as seen in Table 2.

In 2019, 35 women (62.5%) presented with facial frac-
tures, compared with 46 (62.2%) in 2020, showing no sig-
nificant difference between the groups (p =0.969). There
were a total of 101 fractures, and some women had > 1 facial
fracture. Nasal fractures (17; 37.8%) were the most common
fractures in 2019, followed by the mandible (14; 31.1%),
frontal bone (9; 20.0%), zygomatic arch (3; 6.7%), and max-
illa and orbit (1 each; 2.2%). Nasal fractures (26; 46.4%)
were also more common in 2020, followed by the mandible
(7; 12.5%), orbit (7; 12.5%), frontal bone (4; 7.1%), maxilla
(6; 10.7%), zygomatic arch (4; 7.1%), and dento-alveolar
(2; 3.6%). When comparing the groups, only mandibular
fractures were significantly different (p =0.017) from 2019
to 2020. In 2019, 13 patients had concomitant injuries
(23.2%), compared to 29 patients (39.25%) in 2020, although
there was no significant difference (p =0.054) between the
groups. The average hospital stay was 1.64 days in 2019
and 4.15 days in 2020, although the difference between the
years was not significant (p =0.885). The Mann—Whitney U
test was used to compare the hospital stay and concomitant
injuries and showed a significant difference (p =0.001).

When evaluating the day of the week on which the trauma
occurred, the weekend days were most common, with Sun-
days (25.0%), Fridays (16.1%), and Saturdays (13.0%) being
more frequent in 2019, while Sundays (31.5%), Saturdays
(16.4%), and Tuesdays (15.1%) were the most frequent in
2020. The time from trauma to initial care was 0.32 days

in 2019, compared to 0.46 days in 2020, with no signifi-
cant difference between the years (p =0.526). A mechanism
of aggression was reported in 94 patients, most frequently
through punches and kicks in 2019 and 2020 (85.7 and
57.7%, respectively), followed by paddles and stones (7.1
and 15.4%, respectively).

A total of 81 patients received treatment for their inju-
ries. In 2019, non-surgical treatment was most frequently
utilized (48.6%), followed by open (40.0%), and closed sur-
gery (8.6%), with only 1 patient having been transferred to
another hospital prior to undergoing definitive treatment.
In 2020, non-surgical treatment was even more frequently
selected (71.7%), followed by closed (15.1%) and open sur-
gery (10.9%). Again, one patient was transferred to another
hospital prior to undergoing definitive treatment. The sta-
tistical analyses comparing year and treatment showed a
decrease in open surgery in 2020 compared to 2019, which
was a significant difference (p =0.002). In contrast, non-
surgical treatment significantly increased from 2019 to 2020
(p=0.034).

Data regarding who assaulted them was only reported by
58 women. In 2019, others were most frequently reported
(54.4%), followed by intimate partners (40.9%). In 2020,
the number of women who reported abuse by an intimate
partner increased (63.9%), although not significantly
(p=0.088). Fisher’s exact test was performed between the
variables who assaulted and time from trauma to initial
care, although the difference was not found to be signifi-
cant (p <0.138). The number of notifications increased from
2019 to 2020 (58.1%), although the difference was not sig-
nificant (p=0.179).

Discussion

Social isolation was made mandatory in many countries
during the COVID-19 pandemic, as a way to reduce the
transmission of the virus [4]. Although data are still
scarce, relevant literature reports that, during this period,
there was an increase in violence against women [35, 6, 8].
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Table 2 Descriptive analysis
and statistical tests comparing

the years 2019 and 2020

@ Springer

Variables 2019 2020 p value
Number 56 74
Age 34.05+13.716 [12-67] 33.97 +12.634 [9-69] -
Civil status (n=102) -
Single 36 (78.3%) 42 (75.0%)
Married 6 (13.0%) 8 (14.3%)
Divorced 2 (4.3%) 2 (3.6%)
Widowed 0 (0%) 3(5.4%)
Stable union 2 (4.3%) 1(1.8%)
Race/ethnicity (n=127) -
Blacks 5(8.9%) 5(7.0%)
Browns 35 (62.5%) 51(71.8%)
Whites 16 (28.6%) 15 (21.1%)
Day of the week (n=129) -
Sunday 14 (25.0%) 23 (31.5%)
Monday 5(8.9%) 10 (13.7%)
Tuesday 3 (5.4%) 11 (15.1%)
Wednesday 6 (10.7%) 5(6.8%)
Thursday 6 (10.7%) 6 (8.2%)
Friday 9 (16.1%) 5(6.8%)
Saturday 13 (23.2%) 12 (16.4%)
Time from trauma to initial care 0.32+0.811 [0-4] 0.46+2.007 [0-15] 0.526%*
Patient fracture (n=130)
Yes 35 (62.5%) 46 (62.2%) 0.969*

No
Fracture type (n=101)
Nasal (n=43)
Mandible (n=21)
Frontal (n=13)
Orbit (n=8)
Zygomatic complex (n=7)
Maxilla (n=17)
Dento-alveolar (n=2)
Concomitant injuries (n=130)
Yes
No

Hospitalization time

Mechanism of aggression (n=94)

Punches and kicks
Paddle and stone
Gunshot wound
White gun
Other

Treatment (n=81)
Non-surgical treatment
Open reduction

Close reduction

Transferred to another hospital

Who attacked? (n=58)
Intimate partner
Son
Other

Did you perform notification? (n=78)

Yes
No

21 (37.5%)

17 (37.8%)
14 (31.1%)
9 (20.0%)
1 (22%)
3(6.7%)

1 (22%)

0 (0%)

13 (23.2%)
43 (76.8%)
1.64+3.71 [0-21]

36 (85.7%)
3(7.1%)
3(7.1%)

0 (0%)

0 (0%)

17 (48.6%)
14 (40.0%)
3 (8.6%)
1 (2.9%)

9 (40.9%)
1 (4.5%)
12 (54.4%)

15 (42.9%)
20 (57.1%)

28 (37.8%)

26 (46.4%) 0.566*

7 (12.5%) 0.017*
4(7.1%) 0.074%#*
7 (12.5%) 0.137#5
4(7.1%) 1,00+
6 (10.7%) 0.238##*
2 (3.6%) -

29 (39.2%) 0.054*
45 (60.8%)

4.15+ 11.459 [0-60] 0.885%*
30 (57.7%)

8 (15.4%)

5(9.6%)

4(1.7%)

5(9.6%)

33 (71.7%) 0.034%
5(10.9%) 0.002*

7 (15.1%) 0.5027#*
1(2.2%) 1.000%#
23 (63.9%) 0.088*
3(8.3%) 1.000%#
10 (27.8%) 0.041%
25 (58.1%) 0.179*
18 (41.9%)

“Pearson chi-square test; **Mann—Whitney U test; ***Fisher’s exact test
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Kilius et al. [17] suggested that, in women, in particular,
there was a significant increase in aggressive dream con-
tent from March to July 2020. No studies, however, have
directly addressed the aspect of facial trauma in female
victims of physical aggression during quarantines resulting
from the COVID-19 pandemic.

Intimate partner violence is one of the most common
causes of maxillofacial trauma in women [11]. The results
of the present study showed an increase in physical aggres-
sion during the period of mandatory social isolation, with
56 women reporting physical aggression in 2019 compared
to 75 in 2020, an increase of + 32.1%. Compared with the
other groups, physical aggression was the etiology with
the highest percentage of increase (+4.9%) from 2019 to
2020 and the only one with a significant difference.

The average age of the women included in the present
study was 34.05 in 2019 and 33.97 in 2020, with women
in their 3" decade of life being the most numerous. Most
of the women were single (78.3% in 2019 and 75.0% in
2020), followed by married (13 and 14.3%, respectively),
and the race/ethnicity selection of brown was the most
common in both of the included periods (Table 2). The
epidemiological findings of the present study corroborate
relevant literature; however, these data may vary depend-
ing on the location of the study [12, 18]. The relevant
literature reported a higher incidence of physical aggres-
sion on weekends, which coincides with the days when the
abuser is more likely to become intoxicated with alcohol
and/or drugs, and the days when victims have few options
to flee [10, 12]. The results of the present study revealed
that aggression occurred on the weekend, being more com-
mon on Sunday, followed by Saturday in both periods.

Studies have shown an overall higher alcohol consumption
in men, as well as an association between alcohol consump-
tion and intimate partner violence, and one American study
showed that abusers’ use of alcohol was associated with an 8
times greater occurrence of violence against women [12, 19].
Considering the high occurrence of physical aggression dur-
ing weekends, it is important that services aimed at protecting
women and assisting victims are available every day [12].
Due to fear, financial dependence, or the victim’s affective
relationship with the abuser, shame, or the abuser forbidding
the victim to seek medical attention, women may often pro-
long the time between the trauma and the initial care [10]. In
contrast, the findings of the present study revealed that there
was no relationship between who attacked the patient and the
time from trauma to initial care (p <0.138).

Data collected at a referral hospital for victims of vio-
lence in Malaysia revealed that 50.4% of the patients evalu-
ated had maxillofacial injuries [20]. In a retrospective study
performed in Oregon, 81% of the patients had lesions on
the face [21]. Of the women included in the present study,
facial fractures were most common in both years (62.5% in

2019 and 62.2% in 2020), although there was no significant
difference (p =0.969).

In total, 101 facial fractures were documented during
the study period, with some women having more than one
facial fractures. Nasal fractures were the most common
injuries documented (37.8% in 2019 and 46.4% in 2020),
corroborating findings in the relevant literature which may
be attributed to the central position and the protuberance
of the nose, which make it more vulnerable to impact than
other facial structures, the relatively thin bones, and the low
force required to fracture the bones [10, 21, 22]. Despite
the increase in the number of nasal fractures between the
time periods, however, there was no significant difference
(p=0.566). Mandible fractures were the second most com-
mon fracture, at 31.1% in 2019 and 12.5% in 2020, as the
results of the present study indicated a significant decrease
between the study periods (p =0.017). Other locations were
also affected, such as the frontal bones, orbits, zygomatic
complex, maxilla, and dentition.

Oftentimes, women may have concomitant injuries, such
as orthopedic fractures in conjunction with thoracic, abdom-
inal, and neurological injuries. There was an increase in con-
comitant injuries from 2019 to 2020, from 23.2 to 39.2%,
respectively, although the difference was not significant
(p=0.054). Women with concomitant bodily injuries had
a greater chance of prolonged hospitalization and increased
hospital costs, and the results of the present study indicated
that this relationship was statistically different (p <0.001).
It is worth mentioning the multidisciplinary team is critical
at the initial presentation to ensure the correct diagnosis and
adequate and efficient treatment.

The costs of healthcare, prolonged hospital stays, and
work absenteeism that victims experience are high for
the public health system [23]. According to the United
Nations, worldwide violence against women costs 1.5 tril-
lion United States dollars per year for those involved in
serving women [23]. In the present study, the length of
the average hospital stays increased in 2020, although the
difference was not statistically significant (p =0.885).

Boyes and Fan observed that the most common injury
mechanism was punches, followed by aggression with
common household objects, such as a lamp or knife [9]. A
study by Barbosa et al. indicated that the primary mecha-
nism of injury was brute force or body strength, which
includes punches, kicks, slaps, headbutts, and knee strikes
[18]. The findings in relevant literature corroborate those
of the present study, in which the most common mecha-
nisms of aggression were punches and kicks, followed by
paddles and stones.

The conservative (non-surgical) treatment of facial
fractures increased significantly (p =0.34) from 48.6% in
2019 to 71.7% in 2020. In contrast, open surgery decreased
significantly (p =0.002), from 40.0% in 2019 and 10.9% in
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2020. During the lockdown period, it was highly recom-
mended to postpone elective surgeries and perform only
emergency interventions, due to the scarcity of resources
and to avoid exposure to the virus [24].

The government of Minas Gerais Brazilian state pub-
lished a decree in July 2020, which suspended elective care
and classified the following as emergency care: uncon-
trolled bleeding, serious infections, and trauma involving
the facial bones with the potential to compromise the air-
way [25]. A potential bias of this present study is that the
hospital could potentially have experienced an artificial
increase the number of facial trauma referrals secondary
to manning shortages, and reduced services offered, at
referral hospitals in the community due to the COVID-
19 pandemic. However, upon review, the authors found a
similar number of female patients’ victims of aggression
in the period before COVID-19 pandemic status compared
to the lockdown period. In 2019, there were 370 patients
while in 2020, 355 patients were encountered, suggesting
a very similar sample.

Interpersonal violence encompasses both domestic and
community violence. The first includes cases involving fam-
ily members and people in romantic or intimate relation-
ships, while the second occurs between unrelated people
who may or may not be known to each other [18]. In a study
conducted in London, most aggressors were found to be cur-
rent or former partners of the victim (83%), followed by
family members (17%) [9].

A study conducted in Brazil showed that the aggressors
were identified as men by 97.6% of female victims, and
another Brazilian study demonstrated that 80% of women
suffered from physical aggression by current or ex partners
[10, 12]. The results of the present study showed an increase
in intimate partner aggression from 2019 (9; 40.9%) to 2020
(23; 63.9%); however, the difference was not significant
(p=0.088).

Some legislative measures have been carried out, such
as the Brazilian Law n. 10 778/2003, which requires all
cases of domestic violence against women to be reported
[26]. Reporting by health professionals is mandatory
for all family, sexual, and violent incidents, and these
reports are filed into a large government database called
the Notifiable Diseases Information System (SINAN)
[18]. The number of SINAN notifications is still very
low, as evidenced in the present study, in which 130
women were treated for physical aggression, but only 40
women named their aggression. Female victims of inti-
mate partner violence often seek health services to treat
injuries, with health professionals being their first point
of contact [12]. Relevant literature has pointed out that
female victims of violence identify health professionals
as reliable confidantes, to whom they can reveal their
experience with domestic violence [12]. As such, health
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professionals must be trained to recognize the indicators
of violence against women [8].

The present study did have some limitations, owing
to its retrospective nature, as all of the information ana-
lyzed was based on medical records. In an effort to mini-
mize variability in the data collection, only one author
reviewed the data. Additionally, the etiology was based
on the patients’ reports at the initial visit; therefore, it
is possible that some women may have omitted the true
cause of their trauma.

In conclusion, physical aggression against women
increased during the period of mandatory social isola-
tion that resulted from the COVID-19 pandemic. Health
professionals, including emergency services profession-
als, must be trained to identify victims and refer them to
specialized care. Additionally, further studies are needed
to assess the consequences of this impact.
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