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Introduction

A novel type of Corona virus was identified as 
an etiologic factor for fatal pneumonia in Wu-
han-China and afterward, a global spread oc-
curred (1). The World Health Organization de-
clared this infection as a pandemic on 11 March 
2020 (2). This date is also the date when the first 
case was reported in Turkey. Due to the lack of 
preventive vaccines and therapeutic drugs, pub-
lic health measures such as isolation, social dis-
tancing, and quarantine were the only elective 
ways to prevent the spread of the disease (3).

Shortly after the detection of the first case in 
Turkey, serious measures were taken in or-

der to reduce the spread of the disease. These 
measures included closing of schools and 
starting the online and television-based dis-
tance education, and curfew for people over 
and under the age of 65 and 20, respectively. 
Places where people meet each other, such as 
cinema, theater, and shopping centers, were 
also closed to prevent close contact. Public 
was warned not to go to outpatient clinics 
in compulsory cases in order not to create 
crowds in hospitals. Elective surgeries were 
postponed. Flexible working modalities were 
emphasized to public employees in order to 
prevent the spread of the virus. As a result of 
all these measures, outdoor mobility has de-
creased significantly.
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ABSTRACT

Objective: The purpose of this study was to evaluate the types and the frequency of fractures, both in the pediatric and adult 
population during the COVID-19 pandemic and to find out the differences in comparison to the non-pandemic period.

Methods: Patients who were admitted to the hospital with a new fracture during pandemic period (March 16 to May 22, 2020) were 
evaluated. Control group consisted of patients with new fractures admitted to the hospital in the same date range in 2018 and 2019. 
The patients were divided into two groups as ≤16 years old (group 1) and >16 years old (group 2). The evaluation was based on the 
age and gender of the patients and localization of the fractures. Hospitalized and surgically treated patients were evaluated as well.

Results: A total of 1794, 1747, and 670 fractures were observed in 2018, 2019, and 2020, respectively. Mean age of the patients 
in group 1 was found to have decreased in the pandemic period (p<0.001). The most common fracture sites in the pediatric 
population were the distal forearm and distal arm, whereas hand, distal forearm, and foot were most common fracture sites in 
adults, in both pandemic and non-pandemic periods. The proportional increase in femoral and tibial shaft fractures in group 
1, and toe, tibial shaft, and metacarpal fractures in group 2 was found to be statistically significantly (p<0.05). In group 1; 6.8%, 
7.7%, and 14.6% of the fractures were treated surgically in 2018, 2019, and 2020, respectively (p<0.001). For group 2, these rates 
were 20.1%, 18.6%, and 18.1%, respectively (p=0.67). There were 48, 29, and 26 open fractures in 2018, 2019 and 2020, respec-
tively (p=0.066). In pandemic period, duration of the hospital stay was significantly shorter for distal humerus and proximal 
femur fractures (p values= 0.001 and 0.017, respectively).

Conclusion: We observed that the frequency of fractures decreased by approximately one-third during the pandemic period 
compared with that in the non-pandemic period. The mean age of the patients with a fracture in the pediatric group was found 
to have decreased also. Finger fractures in pediatric patients and metatarsal fractures in adult patients were found to have sig-
nificantly decreased during the pandemic.

Level of Evidence: Level III, Diagnostic study
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Falls from a height, simple falls in the elderly, after-school ac-
tivities of children, sport injuries, and traffic accidents are all 
well-known etiologic factors for the occurrence of fractures 
(4-6). We hypothesized that the incidence of fractures would 
be decreased in every part of the body during the period of 
COVID 19 pandemic.

The purpose of this study was to evaluate the types and inci-
dence of fractures treated during the pandemic and compare 
them with the same time period without pandemic, in order 
to shed light on the situations that should be prepared for 
orthopedic trauma surgeons in extraordinary situations that 
may be seen in the future.

Materials and Methods

Local ethical committee approval was obtained for this retro-
spective cohort study (number: 2020/6-12, date:13/05/2020). 
The data of patients who were admitted to a tertiary care hos-
pital, where trauma patients are frequently admitted, were 
gathered from the digital archive. Patients who were admit-
ted to the hospital with a new fracture between the time pe-
riod of March 16 and May 22 in 2018, 2019, and 2020 were 
included. Patients with a diagnosis other than fracture and 
re-admissions with the same fracture were excluded from the 
study. Pandemic period for COVID 19 was accepted as be-
tween March 16 and May 22 of 2020. The same time periods 
in 2018 and 2019 were accepted as non-pandemic periods.

Patients who were admitted and examined by orthopedic 
surgeons in both emergency departments and outpatient 
clinics were sought from the hospital’s digital archive. A 
second analysis was performed to exclude the patients with 
same identification number and repeated hospital admis-
sions. Afterwards, International Statistical Classification of 
Diseases and Related Health Problems (ICD) 10 codes of 
fractures were analyzed. Patients mistakenly coded with a di-
agnosis of fracture were excluded as well. Finally, 1717, 1634, 
and 645 patients with 1794, 1747, and 670 fractures from 
years 2018, 2019, and 2020, respectively, were included in the 
study. Flowchart of the study population is shown in Table 1.
The patients were divided into two groups as “less than or 

equal to 16 years old” and “more than 16 years old’’ in or-
der to further analyze the fractures of pediatric and older 
age groups. The data in 2018, 2019, and 2020 were compared 
with each other.

Age, gender, and fracture areas were recorded. Patients who 
were hospitalized and operated in central operating theaters 
were scanned from the clinical archive. Patients operated due 
to a fracture were investigated. As most common operated 
fractures, distal humeral and proximal femoral fractures 
were additionally analyzed and compared for their length 
of hospital stays and time to operations. If the patients need 
hospitalization, they were examined to rule out COVID 19 
infection. When there is a suspicious situation, Polymerase 
Chain Reaction test was performed, and the management was 
performed accordingly.

Statistical analysis
Statistical package for Social Sciences version 24 (IBM SPSS 
Corp, Armonk, NY, USA) was used for the statistical analy-
sis. The Shapiro-Wilk test was used to evaluate the normality 
of groups. For the normally distributed data, t and ANOVA 
tests were used to compare two and more than two groups, re-
spectively. If the distribution of data was not normal, Mann–
Whitney U and Kruskal–Wallis tests were used to compare 
two and more than two groups, respectively. Categorical data 
were analyzed by using Fisher exact or chi-squared tests. Pro-
portion comparisons of fracture and surgical treatment rates 
between years were made with Fisher’s exact test developed 
for rXc tables with Bonferroni-corrected two-rate z test. A p 
value below than 0.05 was accepted as statistically significant.

Results

A total of 1794, 1747, and 670 fractures were observed in 
2018, 2019, and 2020 year periods, respectively. Fractures 
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• The frequency of fractures decreased by approximately one 
third during the pandemic period compared with non-pan-
demic periods.

• The mean age of the patients in the pediatric group was found 
to be decreased probably due to the closure of schools and 
reduced mobility on the playgrounds which resulted in de-
creased adolescent fracture rates.

• The decreased mobility on the streets directly affects the frac-
ture frequency.

H I G H L I G H T S

Table 1. Flowchart of the study

March 16- May 22

2018 2019 2020

Number of patients admitted to the 
orthopedics department

19707 18224 5420

Number of patients after excluding 
duplicated records

12786 13086 2290

Number of patients with an ICD code 
of fracture

2906 3022 906

Number of patients after excluding 
patients coded with the diagnosis of 
fracture accidentally and recurrent 
admission

1717 1634 645

Number of fractures 1794 1747 670



were observed more commonly in the patients of group 1 
in 2018, 2019, and 2020 year periods, respectively (56.4%, 
55.4%, and 52.2%, respectively) (Figure 1). A total of 1011,  
967, and 350 of the fractures were observed in group 1 pa-

tients in 2018, 2019, and 2020, respectively (Figures 2-4 and 
table 2). The mean age of the patients in group 1 was 8.2±4.3 
(range, 0-16), 8.6±4.2 (range, 0-16) and 7.1±4.4 (0-16) years 
for three periods, respectively. When the age values of these 
three years were compared with each other, there was a statis-
tically significant difference (p<0.001). The mean age of the 
patients in group 2 was 45.3±17.8 (range 17-91), 45.5±17.9 
(range 17-98), and 45.2±19.5 (range 17-91), respectively. 
There was no statistically significant difference (p=0.92). 
Three hundred fifty-four (34.8%), 331 (34.2%), and 132 (37.7) 
of group 1 patients of three periods were female, respectively 
(p=0.82). Three hundred fifty-six (45.5%), 348 (44.6%), and 
131 (40.9%) of group 2 patients of three periods were female, 
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Figure 2. Numbers and locations of fractures between 
March 16 and May 22 of 2018

Figure 3. Numbers and locations of fractures between 
March 16 and May 22 of 2019

Figure 4. Numbers and locations of fractures between 
March 16 and May 22, 2020 (pandemic)

Figure 1. Chart of the number of fractures observed 
in pediatric and older groups in 2018, 2019, and 2020 

periods

Table 2. Detailed information about the studied 
population in terms of fractures and treatments according 
to the years, *total number of cases who were operated by 
Orthopedics and Traumatology Department

March 16-May 22

2018 2019 2020

Total patients (n) 12786 13086 2290

Age ≤16 
y.o.

>16 
y.o.

≤16 
y.o.

>16 
y.o.

≤16 
y.o.

>16 
y.o.

Number 4042 8744 4307 8779 838 1452

Patients with 

fracture(s) (n:) 973 744 902 732 341 304

Fracture (n:) 1011 783 967 780 350 320

Number of fractures in 
hospitalized fractures(n:)

252 284 226 316 76 79

Surgical treatment(n:)* 162 242 181 283 68 74

Surgery for fracture(n:) 69 157 74 145 51 58



respectively (p=0.58) (Table 3). The number of the fractures 
was observed to be decreased significantly in the pandemic 
period (37.3% and 38.4% of fractures in the period between 
2018 and 2019, respectively). The most common locations of 
the fractures were distal forearm and distal arm in group 1 
and hand, distal forearm, and foot in group 2 (Figures 2-4 
and Tables 4a and 4b). There was a statistically significantly 
proportional increase in femoral and tibial shaft fractures in 
the pandemic period in group 1. Finger fractures were found 
to be statistically significantly decreased in group 1 in the 
pandemic period (Table 4a). In group 2, the proportion of 
toe, tibia shaft, and metacarpal fractures were found to be 
increased and as opposed to this, proportion of metatarsal 
fractures were found to be statistically significantly decreased 
in the pandemic period (Table 4b). No statistically signifi-
cant difference was observed in the proportion of surgical 
treatments, except for metacarpal fractures (Table 4b). Five 
hundred and thirty-six, 542, and 155 fractures were observed 
in the hospitalized patients in 2018, 2019, and 2020 periods, 
respectively. Four hundred and four, 464, and 138 patients 
were operated in the central operation theatres in years 2018, 
2019, and 2020, respectively. Two hundred and twenty-six, 
219, and 102 of these operations were performed because of 
fractures in 2018, 2019, and 2020 periods, respectively (Table 
2 and Table 4b). It was apparent that the number of opera-
tions other than for fracture etiology had decreased statis-
tically significantly in the pandemic period (44.1%, 52.8%, 
and 26.1%, respectively) (p<0.001). The diagnosis of the pa-
tients who were operated for a reason other than a fracture 
were mostly musculoskeletal infections or peripheral com-
plication of diabetes. None of the elective surgeries such as 
foot surgery, hand surgery, and arthroplasty were performed 
during the pandemic period.

The rate of operations for the fractures in group 1 were 
6.8%, 7.7%, and 14.6% in 2018, 2019, and 2020 periods, 
respectively (p<0.001) (Table 4a). For group 2, these rates 
were 20.1%, 18.6%, and 18.1%, respectively (p=0.67) (Table 
4b). The fractures that needed surgery were most common-
ly located in the distal humerus (most of them were supra-
condylar humerus fractures in pediatric patients) and prox-
imal femur (most of them in the femoral neck) in all three 
periods (Tables 4. a, b). When the times to operation and 
hospitalization times for these two most commonly operat-
ed locations were evaluated, the shortest time was observed 
in the pandemic period (Table 5). Time to operation was 
shorter in the pandemic period; however, there was no sta-
tistically significant difference for both localizations (p val-
ues of 0.26 and 0.72, respectively). Hospitalization time was 
statistically significantly shorter in the pandemic period for 
both fracture localizations (p values of 0.001 and 0.017, re-
spectively) (Table 5). There were 48, 29, and 26 open frac-
tures in 2018, 2019, and 2020 periods, respectively. The rate 
of open fractures was apparently higher in male patients 
(87.5%, 79.3%, and 88.4%, respectively). There was not a 
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statistically significant difference between the periods in 
terms of open fracture rates (p=0.066). The most common 
location of open fractures was fingers for all three periods 
(43.8%, 44.8%, and 50%, respectively). The second common 
location was tibia shaft (Table 6).

There were 4, 3, and 3 multi-traumatized patients in need 
of treatment in the intensive care unit in 2018, 2019, and 
2020 periods, respectively. Corona virus infection was nev-
er encountered in any patient and healthcare team member 
who was treated and treated for fracture in the pandemic 
process.

Discussion

During the COVID 19 pandemic period, there were changes 
in the field of health, as in many areas of life, on both employ-
ee and patient fronts. The practice of orthopedics was also 
very affected by the pandemic (6-9). As a result of decreased 
human mobility outside the home in order to prevent the 
spread of the virus, it should not be surprising to predict a de-
crease in trauma cases. This study aimed to analyze this idea 
with data. The most important findings of this study were the 
frequency of fractures in the pandemic period decreased to 
approximately one-third of the pre-pandemic period’s rates 
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Table 5. Comparison of time to operation and hospitalization times of patients who were treated surgically for distal 
humerus and proximal femur fractures

Distal humerus 
fractures time to 
operation (days) 

(mean±SD)  
(min-max)

Distal humerus 
fractures 

hospitalization time 
(days) (mean±SD) 

(min-max)

Proximal femur 
fractures time to 
operation (days) 

(mean±SD)
(min-max)

Proximal 
femur fractures 

hospitalization time 
(days) (mean±SD) 

(min-max)

2018 0.41±0.77 (0.13-5) 2.66±1.8 (1-12) 3.7±2.8 (0.13-10) 8.5±5.9 (1-28)

2019 0.38±0.65 (0.13-3) 2.85±1.6 (1-7) 2.9±2.6 (0.13-8) 7.2±3.8 (1-16)

2020 0.22±0.1 (0.13-0.38) 1.55±0.5 (1-2) 1.7±1.1 (0.33-4) 4.5±2.1 (2-8)

p valuea 0.26 0.001 0.07 0.017

SD: standard deviation; min: minimum; max: maximum  
aKruskal-Wallis test

Table 6. Open fractures; localizations, mean age and genders of the patients

2018 (16 March to 22 May)
[(n, mean±SD), (min-max), 

(gender)]

2019 (16 March to 22 May)
[(n, mean±SD), (min-max), 

(gender)]

2020 (16 March to 22 May)
[(n, mean±SD), (min-max), 

(gender)]

Hand finger n:21, 18.8±16.2 (3-46), (5F-16M) n:13 (29.3±19.9 (2-58), (5F-8M) n:13, 36±21.3 (6-74), (2F-11M)

Metacarpal n:3, 51.3±32.3 (3M) 0 n:1, 45, (M)

Forearm 0 1, 47, (M) 1, 30, (M)

Humerus 0 0 1, 30, (M)

Foot finger n:2, 13±16.9 (1-25), (2M) n:3, 32.7±3.5 (29-36), (3M) n:2, 9.5±7.7 (4-15), (2M)

Talus n:1, 13, (M) 0 0

Metatarsal n:3, 34.7±30.5 (5-66), (3M) 0 n:2, 23.5±0.7 (23-34), (2M)

Distal tibia n:6, 25.6±17 (6-56), (6M) n:3, 39±24.5 (18-66), (3M) 0

Tibia shaft n:9, 33.8±21.1 (3-59), (9M) n:8, 29.8±15.9 (8-50), (1F-7M) n:4, 38±15.8 (19-56), (1F- 3M)

Proximal tibia n:1, 60, (M) n:1, 26, (M) n:1, 26, (M)

Femur n:2, 24±11.3 (16-32), (1F- 1M) 0 n:1, 41, (M)

Total (p:0.19) n:48, 26.2±20.7 (1-77), (6F- 42M) n:29, 31.3±17.2 (2-66), (6F-23M) n:26, 33± 17.9 (4-74), (3F-23M)

SD: standard deviation; min: minimum; max: maximum; F: female; M: male 



while the most common fracture localizations remained the 
same. It was found that the number of operations performed 
except for the fracture etiology decreased significantly. Hos-
pitalization times were found to be decreased significantly, 
both for distal humeral and proximal femoral fractures.

Currently, there is only one study which evaluates and com-
pares the fracture rates during the COVID 19 pandemic and 
non-pandemic periods in the previous years (6). Bram et al. 
concluded that the pediatric fracture volume had decreased 
2.5-fold during the COVID 19 pandemic (6). The authors 
evaluated the new pediatric fractures that were admitted be-
tween March 15 and April 15 of years 2018, 2019, and 2020. 
The authors accepted the period of year 2020 as “pandem-
ic’’ and years 2018 and 2019 together as a single group of 
“pre-pandemic’’ period. In the current study, the data of 2018 
and 2019 were included, considering that comparing the data 
of a single pandemic year with the data of the pandemic year 
would be insufficient. Our data showed that in the pandemic 
period, the frequency of the fracture decreased to approx-
imately one third of the non-pandemic periods, similar to 
that in the study by Bram et al. Another similar finding was 
that the mean age of the pediatric patients with a fracture 
was found to be decreased probably due to the closing of the 
schools and restrictions about going out to the streets and a 
resulting decrease in sports activity, especially contact sports 
which are directly related with adolescent fractures (6, 10-
14). In both studies, it was found that there was no change 
in gender distribution, and fractures were mostly observed 
in boys during the pandemic. Rates of open fractures were 
found to be unchanged during the pandemic in the study 
by Bram et al. (6). Although it did not increase statistically 
significantly, a proportional increase in open fractures was 
observed during the pandemic period in our study group. In 
the pandemic period, the fact that the surrounding hospitals 
limited patient acceptance and the fractures requiring inter-
vention were directed to our hospital may have caused this 
increase. In contrast to the study results by Bram et al., the 
rate of surgically treated fractures was found to be increased 
in our study group. Our hospital, which is already a reference 
center for pediatric and adult fractures, has become more im-
portant for the fractures requiring surgery during the pan-
demic, which may have contributed to the increased surgery 
rates. In this study, the time interval in which fractures were 
evaluated was longer compared with that in the study by 
Bram et al. (6). This can be considered an advantage of our 
study as more precise information about fracture numbers 
could be obtained in a wider time in the ongoing pandemic 
process. Furthermore, the fractures of the adult population 
were also evaluated. The strength of the study by Bram et al. 
is that the epidemiology of the fractures was evaluated in de-
tail.

Although our hospital is a center where patients are exten-
sively referred during the pandemic period, the number of 

fractures decreased significantly. This situation is proba-
bly due to the decrease in mobility in the streets. The areas 
where fractures were most common in pediatric patients in 
our study population were the wrist and elbow circumfer-
ence both before and during the pandemic period. The fre-
quency of distal radius fractures in the pediatric age group 
has been previously reported in many studies (13,14). Finger 
and clavicle fractures were reported to be second most fre-
quent sites of pediatric fractures (13, 14). However, in our 
study it was observed that the distal humerus was the second 
most common location for pediatric fractures. The reason 
of the increased number of pediatric distal humerus frac-
tures admitted to our hospital, both before and during the 
pandemic period, is probably that our center works like a 
pediatric trauma center, and pediatric trauma treatments in 
our region are performed mostly in our center. There was a 
statistically significant proportional increase in the pediatric 
femoral and tibial shaft fractures in the pandemic period, 
again probably due to the increased referrals from surround-
ing hospitals. The fracture frequency in the hand, foot, and 
wrist areas in adult patients was consistent with the literature 
data (5, 15). Proportion of toe, metacarpal, and tibial shaft 
fractures was found to be increased statistically significantly 
in the adult population. The reason for the increase of toe 
and metacarpal fractures may be due to increased home 
accidents, and the proportional increase of tibial shaft frac-
tures may be due to referrals from surrounding hospitals. 
Since patients over 65 years of age had to stay at home in our 
country, fractures of the hip and pelvic ring (pubic ramus), 
which could occur at home in those with low energy, would 
be expected to increase proportionally, but this did not ob-
served (16, 17).

In the pandemic period, it was observed that the operations 
performed for the fracture increased proportionally, the rea-
son for this was that all elective surgeries were postponed. In 
the pediatric age group, the rate of operation of the fractures 
encountered during the pandemic period was twice as com-
pared with that of other years. The reason for this could be 
that the families did not want to go to the hospital for minor 
injuries because they were afraid that their children would 
probably be exposed to COVID 19 infection. Additionally, 
the increased referrals for pediatric fracture surgery from 
other hospitals can be another reason for this.

Although it was not statistically significant, the time to oper-
ation of hip fractures and distal humerus fractures was found 
to be decreased. The reason for this situation is that the pa-
tient crowd of the central operating room decreased due to 
the high possibility of delaying elective surgeries. The hos-
pitalization times of both distal humerus and hip fractures 
were significantly reduced. This may be due to the shorten-
ing of the time to surgeries and the patient and the treating 
physician to be concerned that the risk of transmission of 
COVID infection will increase with prolonged hospital stay.
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This study has several limitations. Designing the study retro-
spectively is an important limitation. The use of ICD 10 codes 
while investigating patients from the archive may cause some 
fractures not to be detected due to incorrect coding, which is 
another very important limitation.

In conclusion, we observed that the frequency of fractures 
decreased by approximately one third during the pandemic 
period compared with non-pandemic periods. The mean age 
of the patients in the pediatric group was found to have de-
creased probably due to the closure of schools and reduced 
mobility on the play grounds which resulted in decreased 
adolescent fracture rates. The hospitalization time for fre-
quently seen distal humerus and hip fractures was decreased 
significantly. Distribution of fractures in terms of gender did 
not change during the pandemic period. It can be conclud-
ed that the decreased mobility on streets directly affects the 
fracture frequency. In this study, only patients who applied 
to one large center were examined. Analysis of more centers’ 
data can yield more general results.
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