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ABSTRACT

Objective: This study aimed to investigate whether various curfew practices affect trauma prevalence, epidemiological differences among
the population admitted to hospital because of trauma, and treatment practices used after trauma.

Methods: Patients who suffered from fractures or soft-tissue trauma between March 21, 2020, and June 1, 2020, (group pandemic) and during
the same period in 2019 (control group) were included in our single-center retrospective study. Each group was also divided into 3 subgroups
according to the age of patients (< 20 years, 21-64 years, and > 65 years). Data including anatomical region subjected to trauma, place of admis-
sion, mechanism of trauma, location of trauma, mode of treatment, type of surgery (if performed), duration of hospitalization (if hospitalized),
time elapsed until surgery, and duration of postoperative hospitalization were collected and compared between groups.

Resulls: A total of 361 patients were admitted to the hospital with new trauma during the pandemic, and 708 patients had been admitted
during the same period in 2019. The number of admissions decreased significantly by 50.9% (P < 0.001). The mechanism of trauma that
occurred with low energy was significantly increased in the pandemic group (73.9%) compared with the control group (47.6%) (P < 0.001).
Similarly, the distribution of trauma throughout the skeletal system, especially in the upper extremity, was significantly increased in the
pandemic group (49.9% vs. 30.5%, P < 0.001). However, there was no significant decrease in individuals aged above 65 years (P = 0.115).
Similar to the general outlook, the 3 groups differed in terms of the mechanism of trauma, location of trauma, and distribution of the ana-
tomical region subjected to trauma (P < 0.001). Majority of the patients received inpatient treatment in all 3 groups (P < 0.001).

Conclusion: The results of this study showed that the pandemic dramatically reduced the number of hospital admissions related to ortho-
pedic trauma. The rate of low energy, upper extremity traumas that occurred indoors increased during the pandemic period compared
with that of the previous year. However, the rate of hospital admissions did not differ in the =65-year-old subgroup during the pandemic

period compared with that of the previous year.

Level of Evidence: Level 111, Diagnostic Study

Introduction

The outbreak that began in China on January 12,
2020, dispersed globally and resulted in a pandemic.!
The infection, which spread globally in a very short
time, was observed in our country for the first time on
March 10, 2020.* Across the world, governments and
health authorities attempted to prevent the spread
of the outbreak through various regulations, such as
lockdowns, temporary cessation of operation in cer-
tain industries, school closures, and cessation of both
domestic and international transportation.?

To curtail the spread of the outbreak in Turkey, a
curfew was announced on March 21, 2020 for indi-
viduals aged 65 years or older, patients with chron-
ic diseases, and individuals aged 20 or younger who
mostly had the asymptomatic version of coronavirus
disease 2019 (COVID-19) but could act as spreaders.*
Moreover, many institutions adopted remote work
or flexible working hour practices. These measures
and social isolation principles adopted by individuals
themselves changed many routine practices among
the general population. In particular, as the majority

of the population remained indoors and traffic densi-
ty decreased, trauma prevalence and associated hos-
pital admissions also decreased.™®

This study aimed to investigate whether various cur-
few practices affected trauma prevalence, epidemio-
logical differences among the population admitted to
hospital because of trauma, and treatment practices
used after trauma. The hypothesis of this study was
that during the curfew, admissions to hospital owing
to trauma would decrease compared with those in the
previous year and the distribution of trauma by body
parts would change.

Materials and Methods

This study was performed with the approval of the
local ethics committee (date: July 22, 2020, No: 17-428-
20) and was performed according to the principles
of the Declaration of Helsinki. In this single-center,
retrospective cohort study, the files of all the patients
admitted or consulted in the University Hospital, De-
partment of Orthopedics and Traumatology, between
March 21, 2020, and June 01, 2020 and in the same
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period in 2019 were evaluated. The criterion for inclusion was admis-
sion with a new fracture or soft-tissue trauma between the periods
indicated above. Only the first admission for recurring incidences
within this period was taken into account. Patients with pathological
fractures, who had trauma before the indicated period but were ad-
mitted later on, and those who consulted when hospitalized in anoth-
er service in the hospital were not included in the study.

The patients’ files were evaluated by 4 orthopedic and traumatology
specialists, and in the case of disagreement or uncertainty, the files
were also evaluated by the senior author for assessment of their suit-
ability for the study. The data collected from patient files were as fol-
lows: age, sex, date of trauma, anatomical region subjected to trauma
(bone fracture at upper extremity, lower extremity, or axial skeleton
or soft-tissue trauma), place of admission (pediatric/adult emergency
service, outpatient clinic), mechanism of trauma (high impact, fall
from height, traffic accident, occupational accident, assault and fire-
arm injuries, and other), where the trauma occurred (house, work,
outdoors, or traffic), mode of treatment (conservative, surgery), type
of surgery if surgery was performed (plate-screw or percutaneous fix-
ation, intramedullary rod, soft-tissue surgery), total duration of hospi-
talization if the patient was hospitalized, time elapsed until surgery,
and duration of postoperative hospitalization. Moreover, during the
COVID-19 pandemic, the patients’ COVID-19 diagnoses were also in-
cluded in the evaluation.

The files of 3,631 patients were evaluated. Of those, 1,069 patients
who fit the criteria were included in the study. All patients were first
divided into 2 groups (2019 and pandemic period) and were com-
pared in terms of the variables listed above. Moreover, patients aged
between 0-20 years and patients above 65 years of age, who were
under curfew during the pandemic, were compared with the same
corresponding patient groups admitted a year ago in terms of the
same trauma variables.

Statistical analysis

Statistical analyses were performed using IBM Statistical Package for
Social Sciences for Windows 23.0 (IBM SPSS Corp., Armonk, NY,
USA). The Kolmogorov-Smirnov test was used to check whether the
continuous variables were in accordance with the normal distribu-
tion. The Student ¢ test was used to compare the data with normal
distribution between the 2 groups, which were expressed as mean
and standard deviation. In a comparison of more than 2 groups ac-
cording to quantitative data, the analysis of variance test was used for
normally distributed data and the Kruskal-Wallis test for non-normal-
ly distributed data. Categorical data were expressed as numbers and
percentages (%). Differences in the constituent ratios of different age
groups, sex ratio, region of fracture, osteoporotic fracture, concurrent
fracture, injury mechanism, fracture type, and treatment modality
between the epidemic and control groups were tested using the Pear-
son Chi-squared test. A P value of < 0.05 was considered significant.

HIGHLIGHTS

As the pandemic curfew limited people’s social and physical activities, pa-
tients were mostly admitted to the hospital for low-energy impact traumas.

There was no significant change in fractures in the elderly population in the
pandemic period compared with that of the previous year.

The pandemic has caused a fear of coronavirus disease 2019 infection trans-
mission among people and has dramatically reduced the number of hospital
admissions. This has manifested itself in a reduction in simple trauma cases,
especially without fracture.
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Results

A total of 361 patients were admitted to the hospital with new trau-
ma during the pandemic, and 708 patients were admitted between
the same period a year earlier. The number of admissions decreased
significantly by 50.9% (P < 0.001). Distribution of demographic data
of patients admitted in both periods is shown in Table 1. The mech-
anism of trauma that occurred with low energy was significantly in-
creased in the pandemic group than in the control group (73.9% vs.
47.6%, P < 0.001). Similarly, the distribution of trauma throughout
the skeletal system, especially in the upper extremity, was significant-
ly increased in the pandemic group than in the control group (49.9%
vs. 30.5%, P <0.001). Surgical treatment, which included open reduc-
tion internal fixation (42.9% vs. 32.7%) and minimally invasive tech-
niques (30.5% vs. 44.2%), was not significantly different (P = 0.227)
between the 2 groups (Table 2).

When the patients were divided into 3 groups according to their age, it
was found that the rate of hospital admission with trauma had signifi-

Table 1. Demographics and first admission to hospital and choice of treatment data
for the control and pandemic cohort

Control Pandemic
(2019), 1 (%) (2020), n (%) P
Patients (n) 708 361 <0.001
0-19 231 (32.6) 112 (31.0)
Age (years) 20-64 399 (56.4) 197 (54.6)  0.275
>65 78 (11.0) 52 (14.4)
Female 323 (45.6) 159 (44.0)
Sex 0.624
Male 385 (54.4) 202 (56.0)
First admission to  Emergency service 268 (37.9) 209 (58.1)
. . . < 0.0001
hospital Outpatient clinic 440 (62.1) 152 (41.9)
X Conservative treatment 656 (92.7) 256 (70.9)
Choice of treatment . <0.001
Surgical treatment 52(7.3) 105 (29.1)

Table 2. Trauma mechanism, place of occurrence, anatomical region, choice of
treatment, and hospitalization of the 2 cohorts (choice of treatment and admittance
given only for patients admitted to the hospital)

Control Pandemic
(2019), n (%) (2020), n (%) P
Low energy 337 (47.6) 267 (73.9)
Fall from height 22(3.1) 9(2.5)
Pedestrian 10 (1.4) 2(0.6)
Motorcycle 3(0.4) 1(0.3)
Trauma mechanism  Vehicle driver/ 11 (1.6) 4(1.1) <0.001
occupant
Work related 26 (3.7) 32(8.9)
Victim of assault 14 (2.0) 13 (3.6)
Others 285 (40.3) 33(9.1)
Home 320 (45.2) 233 (64.5)
Work 26 (3.7) 32 (8.9)
Place of occurrence <0.001
Outdoor 338 (47.7) 90 (24.9)
Traffic 24 (3.4) 6 (1.7)
Upper extremity 216 (30.5) 180 (49.9)
. . Lower extremity 103 (14.5) 111 (30.7)
Anatomical region A <0.001
Axial skeleton 34 (4.8) 6(1.7)
Soft tissue 355 (50.1) 64 (17.7)
Open reduction 17 (32.7) 45 (42.9)
Choice of treatment in Minimally invasive 23 (44.2) 32 (30.5) 0.227
hospitalized patients
Other 12 (23.1) 28 (26.7)
. Emergency service 268 (37.9) 210 (58.1)
Admittance (place) N <0.001
Inpatient 440 (62.1) 151 (41.9)
Total 4.46 +4.74 5.13 £5.21 0.435
Hospitalization .
(days, mean + SD) Time to surgery 1.75 £ 2.61 2.02 +2.37 0.519
Surgery to discharge 2.63 £3.64  3.11+4.10 0.476

SD, standard deviation
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Table 3. Trauma mechanism, place of occurrence, anatomical region, and admittance data of the 3 age groups (admittance given only for patients admitted to the hospital)

<20years < 20 years 21-64 years 21-64 years >65years > 65 years
control- pandemic- control- pandemic- control- pandemic-
2019 (n) 2020 (n) P 2019 (n) 2020 (n) P 2019 (n) 2020 (n) P
Patients (n) 231 112 <0.001 399 197 <0.001 78 52 0.115
Low energy 99 86 <0.001 195 143 <0.001 43 38 <0.001
Fall from height 9 3 <0.001 11 4 <0.001 2 2 <0.001
Pedestrian 2 1 <0.001 7 1 <0.001 1 0 <0.001
X Motorcycle 0 0 <0.001 3 1 <0.001 0 0 <0.001
Trauma mechanism . .
Vehicle driver/occupant 1 0 <0.001 10 4 <0.001 0 0 <0.001
Work related 8 10 <0.001 18 15 <0.001 0 7 <0.001
Victim of assault 2 3 <0.001 12 9 <0.001 0 1 <0.001
Others 110 9 <0.001 143 20 <0.001 32 4 <0.001
Home 98 88 <0.001 179 116 <0.001 43 29 <0.001
Work 10 2 <0.001 29 11 <0.001 3 9 <0.001
Place of occurrence
Outdoor 120 22 <0.001 170 66 <0.001 29 14 <0.001
Traffic 3 0 <0.001 21 4 <0.001 3 0 <0.001
Upper extremity 68 67 <0.001 131 89 <0.001 17 24 <0.001
. . Lower extremity 24 30 <0.001 65 59 <0.001 14 22 <0.001
Anatomical region .
Axial skeleton 10 2 <0.001 20 2 <0.001 4 2 <0.001
Soft tissue 129 13 <0.001 183 47 <0.001 43 4 <0.001
Total 2.7+1.337 3.58+7.313 0.712 4.57+4.552 537+5.181 0462 6.43+7.829 5.63+3.687 0.674
Hospitalization (days, mean + SD) Time to surgery 1.5+.850 0.89+1.197 0.168 1.77+3,078 2.31+2.895 0.408 2+1.732 2.2+1.812 0.79
Surgery to discharge 0.9+1.197 2.68+7.134 0.443 2.77+3,264 3.06 +3.420 0.698 4.43 £6.425 3.43+2.693 0.699

SD, standard deviation

cantly decreased, both for individuals aged below 20 years 2019 group
(n = 231), Pandemic Group (n = 112) who were under curfew and for
individuals aged between 20-64 years (n = 399, n = 197, respectively;
P < 0.001). However, there was no significant decrease in hospital ad-
missions for individuals aged above 65 years (P = 0.115). Similar to the
general outlook, the 3 groups differed in terms of the mechanism of
trauma, location of trauma, and distribution of the anatomical region
subjected to trauma (P < 0.001). The majority of patients, in all the 3
groups, received inpatient treatment (P < 0.001). However, there were no
significant differences between the 3 groups in terms of total duration
of hospitalization, time elapsed until surgery, and time elapsed between
surgery and discharge. Detailed information is provided in Table 3.

The COVID-19 screening performed using polymerase chain reaction
(PCR) on patients hospitalized with trauma found only 3 patients with
the infection. These patients were followed up and treated together
by infectious diseases specialists in clinics reserved for COVID-19.
All of them were discharged after their COVID-19 treatments were
completed. There were no patients lost to COVID-19. Moreover, none
of the patients with trauma hospitalized during this period displayed
COVID-19 symptoms or had positive PCR results afterward.

Discussion

The health authorities in Turkey adopted multiple measures to curb
the rate of outbreak of the COVID-19 pandemic. These measures
decreased the infection rate along with changing human movement
and affecting public health in other areas. This study showed that
with the curfew, the rate of trauma decreased by 50.9% and the main
affected anatomical region was the upper extremities in 40.9% of pa-
tients. Furthermore, the main mechanism of trauma was low-energy
impact during the curfew period.

The restrictions and regulations imposed in Turkey as well as global-
ly decreased social activities to 40% than in normal conditions in Tur-
key and in Ankara where this study was conducted between March
21, 2020, and June 01, 2020.° In our study, the total number of pa-
tients with trauma admitted to the hospital decreased by almost half
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compared with the corresponding period in the previous year. This
pattern was similar to other countries around the world.*** Hernigou
et al. reported that with the curfew, the trauma rates in France de-
creased by 32% compared with those of the previous years."

In general, hospital admissions around the world decreased as the
pandemic gained momentum. Individuals were not admitted unless
their condition was very urgent, and treatments were postponed to a
later date. Because elective outpatient clinic services were available
only by appointment in Turkey, we preferred not to present any data
regarding elective admissions. According to the data obtained from
Spain, Luengo-Alonso et al. stated that hospital admission rates in
general decreased by 22% and emergency service admission rates by
37%, whereas the rate of admission to telemedicine increased signifi-
cantly.** Although Turkey does not have the infrastructure for such
a practice, it is known that a similar service has been provided by
various private healthcare organizations.

With the decrease in the number of trauma cases, it was also found
that the location and mechanism of trauma changed. It was notable
that, especially during the pandemic, low-impact traumas constituted
a larger portion of all traumas, increasing from 47.6% to 73.9%, and
64.5% of the injuries took place at home. During the pandemic, the
decrease in soft-tissue traumas and increase in the percentage of frac-
tures and consequent increase in the number of individuals receiving
inpatient treatment compared with that of the previous year suggest
that those who had simple injuries did not admit themselves to the
hospital for treatment (Table 2). In their study in France, Pichard et
al. reported that upper-extremity injuries decreased by 65% along
with occupational injuries, whereas home accidents and simple cuts
increased.” Similarly, Nufiez et al. showed that trauma cases, espe-
cially injuries owing to occupational and traffic accidents, decreased
significantly in Spain.’® Bram et al. reported that there was a 2.5-fold
decrease in injuries among children; however, injuries because of
home accidents and cycling increased proportionally.'”

We believe that despite all the COVID-19-related risks, the mode and
quality of treatment administered to the patients did not change. This
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can be understood from the fact that there was no significant change
in the total duration of hospitalization, time elapsed until surgery, time
elapsed between surgery and discharge, and surgical methods used on
the patients (Table 2). As a clinic, in light of the recommendations from
various authorities and infection control committee of our university
hospital, we implemented personal preventive measures and screened
the patients for COVID-19 using method before hospitalization. How-
ever, we did not make any changes in our everyday medical practices.>
1620 In addition, although there was a 50.9% decrease in the number
of patients admitted to the hospital because of trauma in this study,
the number of patients who underwent surgical treatment increased
by 100%. The authors believe that this increase was owing to the fact
that there was no significant change in the admissions of patients aged
> 65 years and the high number of patients admitted to the emergen-
cy department compared with the same period in 2019, resulting in
more trauma admissions requiring surgical treatment. In addition, as
other hospitals limited the admissions of patients with trauma during
the pandemic period, patient admissions requiring surgical treatment
increased in our hospital. It is known that in places like China where
the pandemic experience was more severe, the time elapsed until or-
thopedic surgeries was 2 days longer than usual.? There were also re-
ports that percutaneous pinning of pediatric supracondylar fractures
could be performed under semi-sterile conditions owing to the lack of
personal protective equipment, and there was no risk of infection.?
Although we had a plan to conserve resources if required, we did not
make any changes in our practices.

In terms of the changes observed in age groups under curfew, the re-
sults looked similar to those of the general cohort. However, there was
a significant decrease in fractures in the elderly population. Unlike our
series, various studies have reported decreased fractures, especially
proximal femur fractures, in the elderly population.'**** Similar to our
results, Hernigou et al.*® in Belgium have reported that the rate of frac-
tures in the elderly population increased, and Nunez et al.® in Spain
have reported that the number of elderly patients admitted to the hos-
pital did not change. Considering the fact that the elderly do not leave
their homes as much or attempt any risky behavior, this would explain
why the number of fracture-related admissions did not change. In the
literature, there are studies reporting significant decrease in the rate
of trauma in the pediatric and young population and changes in the
mechanism of trauma.”'” Considering the injuries where the trauma
occurred, isolated soft-tissue traumas showed the highest reduction,
followed by the axial skeleton, lower extremity, and upper extremity
(Table 2). The most likely reason for this could be the fact that patients
with simple traumas avoided hospital admissions during the pandemic
period. However, patients with severe disability after trauma had to
be admitted, and this did not cause a major change in the number of
injuries of the anatomical areas other than soft tissue compared with
the previous year. However, considering proportionally for the ana-
tomical regions, the percentages of upper and lower extremity traumas
in the pandemic period increased significantly compared with those
of the previous year (from 30.5% to 49.9% for the upper extremities
and from 14.5% to 30.7% for lower extremities). When trauma mech-
anisms were examined, the rate of low-energy impact traumas in the
pandemic period also increased significantly than in the previous year
(47.6% to 73.9%, respectively). Therefore, especially in the presence of
underlying osteoporosis, the rate of distal radius fractures and hip frac-
tures that occurred, often after low-energy impact trauma, constituted
majority of the fracture cases.

Our study had certain limitations. As the data were collected from
a single hospital, the results could not be generalized for all orga-

nizations and other societies, especially those with different patient
demographics. More advanced and multicenter studies will increase
the applicability of these results. Moreover, this study did not include
other factors that had the probability to interfere with COVID-19,
such as the climate. These external factors might also have affected
the rate of trauma admissions. Moreover, the absence of a scoring
system to evaluate the intensity of admissions could also be a lim-
itation.

In conclusion, the COVID-19 pandemic and curfews caused a 50.9%
decrease in trauma cases. This decrease was in parallel with the
decrease in human movement (40%) observed during the same pe-
riod. There was a significant decrease in the number of both high-
and low-impact traumas; however, the rate of high-impact traumas,
such as fall from a height and traffic accident, decreased. Changes
in the people’s mode of work and cessation of many sports and so-
cial activities because of curfew might explain this difference in the
mechanism of trauma. Investigating the effects of COVID-19 on all
healthcare systems, including orthopedics and traumatology, is very
important for the future. Using the data obtained in this study, effec-
tive resource management and healthcare service planning can be
performed in case of a second wave in future or in any future pan-
demics. This ensures the maintenance of safe and effective treatment
services for the patients.
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