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The Effect of the Covid-19 Pandemic on Traumatic and
Non-traumatic Orthopedic Practice in a Tertiary Care
Center: A Descriptive Cross-Sectional Study
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ABSTRACT

Aim: Coronavirus (COVID-19) has emerged from Wuhan City,
China, in 2019. Different precautions were taken in different terri-
tories and cities because of the diverse demographic structures of
Turkey. In this study, the epidemiological prevalence of orthopedic
traumatized and non-traumatized cases was assessed in a rural
region of Turkey during the pandemic.

Material and Method: Between September 2019 and December
2020, 15452 patients were admitted to the clinic of orthopedics
and traumatology with trauma, were evaluated in this retrospective
cohort study. According to the dates of admission to the clinic,
the patients were divided into pre-covid and covid groups. Age,
gender, and fracture types of patients were recorded.

Results: 741 (4.8%) patients were admitted to our clinic due to
orthopedic trauma in the pre-covid period. In comparison, 816
(5.3%) patients were admitted to our clinic due to the same prob-
lems in the covid period. There were statistically significant differ-
ences between groups in terms of gender (p<0.001), age groups
(p<0.001), and the presence of orthopedic trauma (p<0.001).

Conclusion: In rural areas, during the Covid-19 outbreak, the
number of orthopedic trauma experienced increased compared
to the previous period. Despite this, a decrease was observed in
non-traumatic cases presenting to the outpatient clinic during the
Covid-19 pandemic.
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OZET

Amac: Coronavirtis (COVID-19), 2019 yilinda Cin’in Wuhan seh-
rinde ortaya cikti. Tdrkiye’'nin farkll demografik yapilari nedeniyle
farkli bélge ve sehirlerde farkl énlemler alindi. Bu ¢alismada, pan-
demi sirasinda Turkiye’nin kirsal bir bélgesinde ortopedik travma
gecirmis ve travma gecirmemis vakalarin epidemiyolojik prevalansi
degerlendirildi.

Materyal ve Metot: Bu geriye dénlik kohort calismasinda Eyltil
2019 ile Aralik 2020 tarihleri arasinda ortopedi ve travmatoloji klinigi-
ne basvuran 15452 hasta degerlendirildi. Klinige basvuru tarihlerine
gére hastalar pre-covid ve covid gruplarina ayrildi. Hastalarin yas,
cinsiyet ve kirik tipleri kaydedildli.

Bulgular: Pre-covid déneminde 741 (%4,8) hasta ortopedik trav-
ma nedeniyle klinigimize basvurmustu. Buna karsilik 816 (%5,3)
hasta covid déneminde ayni sorunlardan dolayi klinigimize basvur-
mustu. Gruplar arasinda cinsiyet (p<0,001), yas gruplari (p<0,001)
ve ortopedik travma varligi (p<0,001) agisindan istatistiksel olarak
anlamli fark tespit edildi.

Sonuc: Kirsal kesimde Covid-19 salgini sirasinda yasanan ortope-
dik travma sayisi bir énceki déneme gére artis géstermistir. Buna
ragmen covid-19 pandemisi sirasinda poliklinige basvuran travma-
tik olmayan vakalarda azalma g6zlend.

Anahtar kelimeler: Covid-19; kirik; ortopedi; pandemi

Introduction

Coronavirus (COVID-19) emerged from Wuhan
City, China, in 2019'. After spreading worldwide,
WHO announced the disease as a pandemic in March
20207 Public health precautions like social isolation,
social distancing, and curfew were promoted because
of inefficiency in treatment to prevent the spreading of
the virus®.

Our hospital is a tertiary care center located in Turkey’s
cast and is the only hospital that accepts patients with
Covid-19 and other diseases. Some precautions such
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as cancellation of elective surgeries and restrictions in
outpatient clinics were taken to continue orthopedics
and traumatology service.

This study investigates orthopedic traumatic and non-
traumatic cases by comparing the lockdown period
caused by the Covid-19 pandemic and the same period
of the previous year to guide personal and source distri-
bution to maintain health infrastructure.

Materials and Methods

Fifteen thousand and four hundred fifty-two patients
admitted to orthopedics and traumatology clinics
with trauma in September 2019 — December 2019
and September 2020 — December 2020 were evalu-
ated in this retrospective cohort study. Ethical ap-
proval was obtained from the Ethics Committee of
Agri Training and Research Hospital (number: 17,
date: 11.11.2020). Our hospital’s electronic digital
archive was used to evaluate traumatic and non-trau-
matic cases admitted to the emergency department or
outpatient clinic. Patients who applied for administra-
tive purposes and patients with missing files or inad-
equate information were excluded from this research.
International Statistical Classification of Diseases and
Related Health Problems (ICD) 10 codes were used to
analyze the fracture types of patients. Fracture types of
traumatic patients are divided into proximal, diaphy-
sis, and distal 1/3 regions of long bones. Rare fracture
types and fractures of flat bones were recorded as only
names of fracture but not as proximal, diaphysis, and
distal. Patients were categorized into four groups ac-
cording to age as pediatric (<18 years old), young adult
(18 years old and older age — 35 years old), middle-
aged (36-64 years old), and elderly (>64 years old).
The patients were divided into two groups as pre-covid
and covid periods, according to the date of admission
to the clinic. The pre-covid group included patients
admitted between September 2019 — December 2019,
and the covid group included patients admitted be-
tween September 2020 — December 2020. The gender
of patients was recorded. All data were recorded and
analyzed statistically.

Statistical Analysis

IBM SPSS Statistics 23.0 for statistical analysis (IBM
Corp., Armonk, NY, USA) programs were used to eval-
uate the findings obtained in this study. Demographic
dataand others were reported as frequency and percent-
ages. The arithmetic means + standard deviation was
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calculated for the numerical variables. The normalities
of parameter distributions were assessed using Shapiro
Wilk tests. Mann-Whitney U test and Student’s t-tests
were used to compare parameters between the two
groups. Wilcoxon Signed-Rank tests were used for in-
tragroup comparisons of non-normally distributed pa-
rameters. Pearson’s chi-square test, Fisher’s Exact tests,
Fisher Freeman Halton test, and Yates Correction for
Continuity were used to compare qualitative data.
Significance was evaluated at p<0.05.

Results

The number of patients was 10426 (67.50%) in the
pre-covid period, and the number of patients was 5026
(32.50%) during the covid period. The mean age of the
patients was 33.90420.36 (range: 0-110). There were
8268 (53.50%) male patients, and 7184 (46.50%) were
female. Thirteen thousand eight hundred ninety-five
patients (89.9%) applied with non-traumatic discases,
while 1557 (10.1%) patients were admitted due to
trauma. The age distribution of the patients was evalu-
ated under four categories. The number of patients in
the pediatric (range: 0—17) group was 3495 (22.60%);
the number of patients in the young-adult (range: 17—
44) group was 7213 (46.70%); the number of middle-
aged (range: 40-64) patients was 3316 (21.50%); The
number of patients in the elderly (range: 65-110) age
group was 1428 (9.20%) (Table 1).

There were 741 (4.8%) patients who were admitted to
our clinic due to orthopedic trauma in the pre-covid
period (Fig. 1) and 816 (5.3%) patients in the covid
period (Fig. 2). The mean age of the patients admitted
to our clinic due to orthopedic trauma in the pre-covid
period was 23.82+18.96 (range: 0-98). 506 (3.30%)
of the patients who applied due to orthopedic trauma
in the pre-covid period were male, and 235 (1.50%)
were female. The average age of the patients admitted
to our clinic due to orthopedic trauma during the cov-
id period was 23.75+19.31 (range: 0-97). In the covid
period, 561 (3.60%) of the 816 patients who applied
to our clinic due to orthopedic trauma were male, and

255 (1.70%) were female (Table 2).

A significant difference was found between the groups
in terms of gender (p<0.001). A statistically signifi-
cant difference was found between the groups in terms
of the age groups (p<0.001). A significant difference
was determined between the patients’ admission peri-
ods and the presence of orthopedic trauma (p<0.001)
(Table 3).
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Table 1. Distribution of age, gender and admission reason characteristics of patients in pre-covid and covid period

Period
Pre-covid Covid
Count n (%) Count n (%) p-value
Gender Male 5323 (34.4%) 2945 (19.1%) <0.001*
Female 5103 (33.0%) 2081 (13.5%)
Age groups Children 2264 (14.7%) 1231 (8.0%) <0.001*
Young-adult 4714 (30.5%) 2499 (16.2%)
Middle-aged 2375 (15.4%) 941 (6.1%)
Elderly 1073 (6.9%) 355 (2.3%)
Trauma Non-trauma 9685 (62.7%) 4210 (27.2%) <0.001*
Trauma 741 (4.8%) 816 (5.3%)
n, number.
*p<0.05.

Figure 1. Number of fractures during the Pre-covid period. Figure 2. Number of fractures during the Covid period.
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Table 2. Comparison of gender and age groups between trauma and non-trauma cases

Non-trauma Trauma
Pre-covid Covid Pre-covid Covid
Count n (%) Count n (%) Count n (%) Count n (%) p-value
Gender Male 4817 (31.2%) 2384 (15.4%) 506 (3.3%) 561 (3.6%) <0.001*
Female 4868 (31.5%) 1826 (11.8%) 235 (1.5%) 255 (1.7%)
p-value <0.001* 0.844
Age groups Children 1890 (12.2%) 823 (5.3%) 374 (2.4%) 408 (2.6%) <0.001*
Young-adult 4468 (28.9%) 2215 (14.3%) 246 (1.6%) 284 (1.8%)
Middle-aged 2291 (14.8%) 854 (5.5%) 84 (0.5%) 87 (0.6%)
Elderly 1036 (6.7%) 318 (2.1%) 37 (0.2%) 37 (0.2%)
p-value <0.001* 0.886
n, number.
*p<0.05.
Table 3. Distribution of the fracture types between groups
Period
Pre-covid Covid
Fracture types Count n (%) Count n (%) Total p-value
Coccyx fracture 32(2.1%) 16 (1.0%) 48 (3.1%) <0.001*
Pelvic ring fracture 7 (0.4%) 3(0.2%) 10 (0.6%) <0.001*
Clavicle fracture 48 (3.1%) 42 (2.7%) 90 (5.8%) <0.001*
Proximal humeral fracture 14 (0.9%) 17 (1.1%) 31 (2.0%) <0.001*
Humeral diaphysis fracture 1(0.1%) 4(0.3%) 5(0.3%) 0.001
Distal humeral fracture 31 (2.0%) 48 (3.1%) 79 (5.1%) <0.001*
Proximal radial fracture 5(0.3%) 18 (1.2%) 23 (1.5%) <0.001*
Forearm diaphysis fracture 61 (3.9%) 79 (5.1%) 140 (9.0%) <0.001*
Distal radial fracture 133 (8.5%) 201 (12.9%) 334 (21.5%) <0.001*
Scaphoid fracture 5 (0.3%) 4(0.3%) 9 (0.6%) <0.001*
Metacarpal fracture 87 (5.6%) 96 (6.2%) 183 (11.8%) <0.001*
Phalangeal fractures of hand 159 (10.2%) 98 (6.3%) 257 (16.5%) <0.001*
Proximal femoral fracture 2(0.1%) 6 (0.4%) 8(0.5%) <0.001*
Femoral shaft fracture 35 (2.2%) 36 (2.3%) 71 (4.6%) <0.001*
Tibia shaft fracture 15 (1.0%) 23 (1.5%) 38 (2.4%) <0.001*
Distal tibia fracture 40 (2.6%) 32(2.1%) 72 (4.6%) <0.001*
Lateral malleolus fracture 12 (0.8%) 27 (1.7%) 39 (2.5%) <0.001*
Calcaneal fracture 15 (1.0%) 6 (0.4%) 21 (1.3%) <0.001*
Metatarsal fracture 33 (2.1%) 29 (1.9%) 62 (4.0%) <0.001*
Phalangeal fractures of foot 3(0.2%) 17 (1.1%) 20 (1.3%) <0.001*
Patella fracture 3(0.2%) 8 (0.5%) 11 (0.7%) <0.001*
Proximal tibia fracture 0(0.0%) 6 (0.4%) 6 (0.4%) NULL
Total 741 (47.6%) 816 (52.4%) 1557 (100.0%) 0.384
n, number.
*p<0.05.

NULL, test could not be computed because the standard deviation is 0.
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Figure 3. Age groups during the Pre-covid period.

The orthopedic traumas of the patients were exam-
ined in 22 subgroups. The most noticeable fracture
type was the distal radial fracture, with 334 (21.50%)
patients in total. The second most common type of
fracture was the phalangeal fractures of the hand, with
257 (16.50%) patients in total. Statistically significant
differences were detected between patients’ admis-
sion periods and orthopedic trauma causes except for
the proximal tibia fractures (p<0.001). There was no
statistically significant difference between the groups
regarding the fracture types (p=0.384). There was no
significant difference between the age groups and ad-

mission periods (p=1.00) (Fig. 3 and 4).

Discussion

The Covid-19 outbreak, caused by the Coronavirus-2
of Severe Acute Respiratory Syndrome (SARS-
CoV-2), continues to impact societies and medical sys-
tems throughout the world*. Turkey is one of the coun-
tries that strive to decrease the devastating effects of
the covid-19 pandemic. Some public health measures
have been implemented, such as closing schools and
workplaces. People are also afraid to go out. Therefore,
we aimed to determine whether indoor injuries would
increase and caused changes in the injury pattern in ru-
ral areas. Our medical center, which is in a rural loca-
tion, is the only one in the territory that treats patients
with the Covid-19 infection and orthopedic injuries.
As a result of these circumstances, we conducted an
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Figure 4. Age groups during the Covid period.

epidemiological study of orthopedic trauma patients.
We attempted to evaluate whether the number of
traumatic and non-traumatic patients decreased or
increased.

Leung et al.’ stated that the number of admissions to
hospital due to upper and lower extremity fractures
decreased due to preventive measures and attempts to
“stay home”. They also noted that curfew could affect
the risk of fracture due to reduced outdoor injuries. In
a study from Iran, Kalantar et al.® indicated that the
number of referred patients to the emergency room was
significantly reduced. They also reported the number
of orthopedic operations was also reduced to almost
zero in March 2020. Our study found that the number
of orthopedic trauma patients admitted to our hospi-
tal significantly increased, including upper and lower
limb fractures excluding proximal tibia fractures in all
populations. This finding was not compatible with the
literature. The admission of non-traumatic orthopedic
diseases to our outpatient clinic has also decreased sig-
nificantly. We thought preventive efforts and people’s
concerns about these potentially contagious illnesses
contributed to the decline in the number of patients.
Nevertheless, we estimated that household and farm-
worker injuries increased, increasing traumatic inci-
dents. Another reason was that people could not reach
more prominent hospitals in the center because of the
prohibition of intercity transportation and the increase
in the burden of traumatic cases on our hospital.
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In a study from Iran, they evaluated 628 patients with a
mean age of 38.9+19.9 (range 1 to 96) years who were
admitted to the orthopedic emergency departments of
two centers, 482 (75.30%) of them were men, and 158
(24.70%) were women’. We evaluated 15452 patients
in pre— covid and covid periods; 8268 (53.5%) were
male, and 7184 (46.5%) were female. The mean age of
all groups in our study was 33.90+20.36, and it was a
younger population than this study.

We determined that distal radius fractures were the
most common type of fracture in these two periods.
The second most common fracture was phalangeal
fractures of the hand. In a recent study, Wong et al.?
detected a decrease in the number of patients with
orthopedic trauma. Zhu et al.” reported that hip frac-
tures after thoracolumbar fractures were the most
common fracture types in the elderly population. In
a multi-center study evaluating epidemic and control
groups in China, authors determined that femur frac-
tures followed by tibia and fibula fractures were the
most common in the Covid-19 group. Femur fractures
were also the most common in the control group, but
the second most common fracture type was hand and
foot fractures'. There was no statistically significant
difference between fracture type and admission time
of the two groups in our study. This outcome was a
finding that we did not expect; indoor and outdoor
injuries cause different types of fractures, and an in-
crease in indoor injuries would change fracture type.
Slullitel et al."' reported that elderly patients were less
active and frailer. They also stated that this was associ-
ated with higher mortality and affected implant selec-
tion. We predicted that elderly patients were expected
to be more prone to fractures, particularly the hip and
distal radius. However, in our study, we could not find
any significant difference between fracture types and

age groups.

Because of “stay home” initiatives and special preven-
tive measures for the pediatric group in our country, we
detected a decrease in patients admitted to the emer-
gency room or outpatient clinic for fracture treatment.
Researchers evaluated the pediatric fractures” epidemi-
ology in a study, and they determined a considerable
reduction in lower limb fractures requiring operative
treatment'”. Raitio et al.”® found that the number of
pediatric fractures decreased 2.5 times during the co-
vid-19 pandemic and stated that this was related to the
decline in the usage of playgrounds and the discontinu-
ance of sports activities. Our study was a retrospective
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study, and we could not categorize injury mecha-
nisms, which was a limitation of our study. Before the
Covid-19 outbreak, the amount of pediatric traumatic
events treated ineffectively with alternative methods
in this territory should not be ignored. Nevertheless,
there was an increase in the number of hospitalized pe-
diatric trauma patients. This finding was not consistent
with the literature. We predicted that domestic injuries
caused a rise in pediatric trauma.

There were some limitations to our study. This study
was a retrospective study, and we were unable to cat-
egorize injury mechanisms. This study was also limited
to alocal area. Another limitation was that we evaluat-
ed data using ICD-10 codes, so some fractures cannot
be detected. Besides, the injury mechanism of patients
could not be assessed. The findings would be better if
the researchers could examine the multicenter data.

In conclusion, we found an increase in the number of
traumatic cases during the covid-19 period compared
to the pre-covid period in the rural area of Turkey.
However, we did not find any difference in fracture
type rates in both groups. Furthermore, we detected a
decrease in non-traumatic cases admitted to the outpa-
tient clinic. Our study was the only study achieved in a
rural area, evaluating both pre-covid and covid periods.
This study suggests that doctors and hospital manag-
ers working in rural areas should be prepared for an
increase in orthopedic injuries in similar disasters that
may occur in the future.
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