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Abstract

Purpose: The aim of this study was to compare the injury
patterns of orthopaedic trauma patients in the paediatric age
group who presented to our hospital during and after lift-
ing the curfew due to the pandemic, with the patients of the
same age group who presented to our institution during the
same time period last year.

Methods: Patients, aged O years to 18 years, who presented to
our clinic between 21 March 2020 and 31 May 2020 (during
curfew) (Group A1, n = 111), between 01 June 2020 and 31
August 2020 (Group A2, n = 214) and during the same peri-
ods in 2019 Group B1 (n = 220) and Group B2 (n = 211) were
included. Patients with pathological fractures, traumas occur-
ring earlier than the aforementioned date range and those
consulted while being hospitalized in another department
were excluded from study. Patients” demographics, the de-
partment they presented to, the anatomical region affected by
trauma, trauma mechanism, the location of trauma, the treat-
ment applied and the length of hospital stay were recorded.

Results: The prevalence of outdoor traumas (72.9% versus
61.1%), high-energy traumas (40.1% versus 26.5%), the rate
of the patients treated with surgery (28% versus 17.1%) and
the rate of admission to the emergency department (90.2%
versus 58.3%) were significantly higher in Group A2 when
compared with Group B2 (p < 0.05).
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Conclusion: The significant increase was observed in the
number of outdoor injuries, high-energy traumas and frac-
ture patterns that require surgical treatment during the first
three months following the lift of the curfew, in comparison
with the corresponding dates from last year. We think that
children’s lower extremity muscle strength and neuromus-
cular control was decreased due to staying home for a pro-
longed period of time.
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Introduction

The first COVID-19 case emerged in Wuhan, China on 01
December 2019 and started spreading across the Asian
continent, followed by other continents.” A day after the
first COVID-19 case was discovered in Turkey on 10 March
2020, the disease was declared a pandemic by the World
Health Organization.? After Europe was reported to be the
epicentre of the pandemic on 13 March 2020, measures
including the closure of schools and restaurants and cur-
fews were imposed as of 21 March 2020 in Turkey as well
as in other countries around the globe.* Along with the
curfew, individuals over the age of 65 years and under
the age of 20 years were completely prohibited from leav-
ing their homes. In our quaternary university hospital, an
increase in orthopaedic trauma cases was observed, as
expected, after the curfew was lifted on 01 June 2020.*
However, during this period, it was observed that hospital
admissions due to orthopaedic trauma in the paediatric
population (O years to 18 years) increased more in com-
parison with the adult population.

Sports injuries around the knee, which are common in
the paediatric age group, are treated surgically to prevent
secondary injuries that may occur in the future.® It has
been reported that 90% of the paediatric age group can
return to sports with postoperative rehabilitation and in
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a shorter time than adults.® This is explained by the fact
that the paediatric age group is less afraid of the risk of
re-injury and has a better neuromuscular structure than
adults.® However, the risk of anterior cruciate ligament
(ACL) re-rupture in the operated knee and an ACL rupture
in the contralateral knee in the paediatric age group fol-
lowing return to sports is reported as 16%; two to three
times higher than in the adult age group.>¢ Poor aerobic
fitness, fatigue and the increased risk of falling due to the
decreased strength and neuromuscular control in the
quadriceps and hamstring muscles, which occur during
the rehabilitation and recovery period when the person
falls short of performing activities have been reported to
be the reason for this situation.>¢ A dynamic functional
test and reactive agility test, which evaluate the neuro-
muscular control prior to active exercises, especially in
children with lower extremity injuries have been predicted
to reduce recurrent injuries.”®

The aim of this study was to compare the injury pat-
terns of orthopaedic trauma patients in the paediatric age
group who presented to our hospital during and after lift-
ing of the curfew due to the pandemic with the patients
of the same age group who presented to our institution
during the same time period last year. In this study, we
hypothesized that orthopaedic trauma due to falls would
be more frequently encountered in the paediatric age
group who lived in crowded and urban area and returned
to sports and social life following the lifting of the curfew,
since their lower extremity muscle strength and neuro-
muscular control would have been decreased as a result
of staying home for a prolonged period of time.

Patients and methods

This study was performed with the approval of the local
ethics committee and according to the principles of the
Declaration of Helsinki. In this single-centre study, patient
data from those who were admitted to our quaternary
university hospital between 21 March 2020 and 31 August
2020, were collected prospectively, as well as the data
from those who were admitted during the same period
in 2019. Patients between the ages of O years and 18 years
who applied to the orthopaedic outpatient department or
emergency department due to orthopaedic trauma were
included in the study, while patients with pathological
fractures, traumas occurring earlier than the aforemen-
tioned date range and those consulted while being hospi-
talized in another department were excluded.

Data files including the demographic information and
radiographs of the patients were evaluated by four ortho-
paedic specialists (EAO, HK, AM, MOK). In case of a con-
flict or uncertainty, the files were also evaluated by MOK.
The patients’ age and sex, date of trauma, the department
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the patients presented to (orthopaedics department,
emergency department), the anatomical region affected
by trauma (upper extremity (supracondylar humerus, dis-
tal radius), lower extremity, axial skeleton), trauma mech-
anism (low-energy trauma (fall), high-energy trauma
(falling off a bicycle, falling from height, traffic accident)),
the location of trauma (indoor, outdoor), the type of post-
trauma treatment (conservative, surgical treatment) and
the length of hospital stay were recorded.

Of the total number of 3772 patients who presented
to the orthopaedic outpatient department or emergency
department due to orthopaedic trauma between the
aforementioned dates, 756 patients who met the inclu-
sion criteria were identified. These patients were divided
into two groups as those who presented in 2020 (Group
A, n = 325) and those who presented in 2019 (Group B,
n = 431). These groups were further categorized as those
who presented between 21 March 2020 and 31 May 2020
(Group A1, n=111), between 01 June 2020 and 31 August
2020 (Group A2, n = 214), 21 March 2019 and 31 May
2019 (Group B1, n = 220) and between 01 June 2019 and
31 August 2019 (Group B2, n = 211).

Statistical analysis

StataMP13 (StataCorp, Stata Statistical Software: Release
13, StataCorp LLP ,College Station, TX, USA) was used for
descriptive and inferential analysis. The Shapiro-Wilk test
was used to assess normality. Mean with sD was used to
analyze the metric data. The chi-square and Fisher exact
tests were used for categorical outcomes. The Kruskal Wal-
lis test, followed by post hoc analysis with Bonferroni cor-
rection, was used to compare the four groups, as metric
data were nonparametric. The Mann Whitney U test was
used to analyze the non-parametric data between two
groups. Required sample size was calculated via G*Power
3.1 (GPower Statistical Power Analyses; Dusseldorf, Ger-
many). With alpha 0.05, power 0.95 and effect size 0.05,
a total number of 76 participants are required. The statis-
tical significance level was 0.05.

Results

There was no statistically significant difference between
Group A and Group B in terms of age, sex, length of hos-
pital stay, trauma mechanism and the anatomical regions
affected by trauma (p > 0.05). The mean age of the
patients in Group B (median 9 years (1 to 17)) was signifi-
cantly higher than the mean age of the patients in Group
A (median 8 years (1 to 17)) (p < 0.05). While the percent-
age of patients treated with surgery in Group A (27.7%)
was significantly higher than the percentage of patients
treated with surgery in Group B (18.3%), the percentage
of patients admitted to the emergency department from
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Group A (83.4%) was significantly higher than the per-
centage of patients from Group B (62.9%) (p < 0.05), as
shown in Table 1.

There was no statistically significant difference
between Group A1 (n = 111) and Group A2 (n = 214) in
terms of age, sex, the treatment method, length of hospi-
tal stay and the anatomical region affected by trauma (p
> 0.05). The percentage of patients who first presented
to the emergency department in Group A2 (90.2%) was
found to be significantly higher than the percentage of
patients who presented to the emergency department in
Group A1 (70.3%) (p < 0.05). Group AT also had a sig-
nificantly higher percentage of patients who had indoor
injuries (71.2%) when compared with Group A2 (27.1%)
(p < 0.05). On the other hand, the percentage of patients
injured due to a high-energy trauma in Group A2 (40.1%)
was significantly higher than the percentage of patients
injured with the same type of trauma in Group A1 (10.8%)
(p < 0.01).

There was no statistically significant difference between
Group B1 (n = 220) and Group B2 (n = 211) in terms of
sex, the department the patient presented to, the treat-
ment method, length of hospital stay and the anatomical
region affected by trauma (p > 0.05). The mean age of the
patients in Group B1 (median 11 years (2 to 17)) was signifi-
cantly higher than the mean age of the patients in Group
B2 (median 7 years (1 to 17)) (p < 0.05). In Group B2, the
percentage of patients that encountered an indoor injury
(38.9%) was found significantly lower than the percentage
of patients in Group B1 (52.7%) (p < 0.05). In addition, the
percentage of patients injured due to a high-energy trauma
in Group B1 (75.5%) was significantly higher than the per-
centage of patients injured with the same type of energy in
Group B2 (26.5%), as shown in Table 2 (p < 0.01).

There was no statistically significant difference between
Group A1 (33.5%) and Group B1 (66.5%) in terms of sex,

Table 1 Demographics data of patients.

the department the patient presented to, the treatment
method and the anatomical region affected by trauma.
The mean age of the patients in Group B1 was signifi-
cantly higher than the mean of the patients in Group
A1 (median 7 years (1 to 17)) (p < 0.05). In addition, the
percentage of patients with indoor injuries in Group Al
(71.2%) was found to be significantly higher than the
percentage of patients with indoor injuries in Group B1
(52.7%) (p < 0.05). On the other hand, the percentage of
patients injured due to a high-energy trauma in Group B1
(75.5%) was significantly higher than the percentage of
patients injured with the same mechanism in Group A1l
(10.8%) (p < 0.01).

No statistically significant difference was detected
between Group A2 (50.4%) and Group B2 (49.6%) in
terms of age, sex, length of hospital stay and the anatom-
ical region affected by trauma (p > 0.05). The percentage
of patients treated by surgery in Group A2 (28%) was sig-
nificantly higher than the percentage of patients treated
with surgery in Group B2 (17.1%) (p < 0.05). While 90.2%
of the patients in Group A2 presented to the emergency
department, this rate was 58.3% for Group B2, exhibit-
ing a significant difference between the two groups (p <
0.05). Similarly, the percentage of patients with outdoor
injuries in Group A2 (72.9%) was significantly higher than
the percentage of patients with the same type of injury
Group B2 (61.1%) (p < 0.05). In addition, the percentage
of patients injured due to a high-energy trauma in Group
A2 (40.1%) was also significantly higher than the percent-
age of patients injured due to a high-energy trauma in
Group B2 (26.5%), as shown in Table 2 (p<0.01).

Discussion

Several studies have reported about the increased risk of
falls and bone fractures with decreasing physical activ-

Group A Group B p-value

Patients, n (%) 325 (43) 431 (57)

Median age (range) 8 (1to17) 9(1to17) 0.001

Sex Female, n (%) 113 (34.8) 164 (38.1) 0.354
Male, n (%) 212 (65.2) 267 (61.9)

Place trauma occurred Home, n (%) 137 (42.1) 198 (45.9) > 0.05
Outdoor, n (%) 188 (57.9) 233 (54.1)

Trauma mechanism Low energy, n (%) 227 (69.9) 209 (48.4) 0.904
High energy, n (%) 98 (30.7) 222 (51.6)

Anatomic region Upper extremity, n (%) 260 (80) 346 (80) > 0.05
Distal humerus, n (%) 44 (13) 46 (10)
Distal radius, n (%) 120 (36) 163 (37)
Lower extremity, n (%) 63 (19) 75(17)

Admittance (place) Emergency service, n (%) 271 (83.4) 271 (62.9) < 0.001
Inpatient, n (%) 54 (16.6) 160 (37.1)

Treatment methods Conservative, n (%) 235(72.3) 352 (81.7) <0.001
Surgery, n (%) 90 (27.7) 79 (18.3)

Hospitalization range Tto7 Tto4 0.961

StataCorp. 2013. Stata Statistical Software: Release 13 was used for statical analysis. Bold p values are statically significant.
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Table 2 The difference of demographic datas between sub-groups

Group A1 Group B1 Group A2 Group B2 p-value p-value p-value p-value
(A1vsB1) (A2vsB2) (A1vsA2) (B1vsB2)

Patients, n (%) 111 (714.7) 220 (29.1) 214 (28.3) 211 (27.9)

Median age (range) 7(1to17) 1M (1to17) 8(to17) 7(1to17) <0.001 > 0.05 > 0.05 < 0.001

Sex Female, n (%) 40 (36) 76 (34.5) 73(34.1) 88(41.7) >0.05 >0.05 >0.05 >0.05
Male, n (%) 71 (64) 144 (65.5) 141 (65.9) 123 (58.3)

Place trauma occurred Home, n (%) 79 (71.2) 116 (52.7) 58 (27.1) 82(38.9) <0.001 <0.05 <0.001 <0.001
Outdoor, n (%) 32(28.8) 104 (47.3) 156 (72.9) 129 (61.1)

Trauma mechanism Low energy, n (%) 99 (89.2) 54(24.5) 128 (59.9) 155(73.5) <0.001 <0.001 <0.001 <0.001
High energy, n (%) 12(10.8) 166 (75.5) 86 (40.1) 56 (26.5)

Anatomical region Upper extremity, n (%) 89 (81.7) 167 (78.8) 171 (79.9) 179 (85.6) >0.05 > 0.05 > 0.05 > 0.05
Distal humerus, n 20 20 24 26
Distal radius, n 35 80 85 83
Lower extremity, n (%) 20 (718.3) 45(21.2) 43 (20.1)  30(14.4)

Admittance (place) Emergency service, n (%) 78 (70.3) 148 (67.3) 193 (90.2) 123 (58.3) >0.05 <0.001 < 0.001 > 0.05
Inpatient, n (%) 33(29.7) 72(32.7) 21 (9.8) 88 (41.7)

Treatment methods Conservative, n (%) 81 (73) 177 (80.5) 154 (72) 175 (82.9) >0.05 <0.05 >0.05 >0.05
Surgery, n (%) 30 (27) 43 (19.5) 60 (28) 36 (171

Hospitalization range, days Tto4 1to4 Tto7 1to3 >0.05 >0.05 >0.05 >0.05

StataCorp. 2013. Stata Statistical Software: Release 13 was used for statical analysis. Bold p values are statically significant.

ity.>* The reason behind this has been associated with the
serious effects of muscle size and strength on neuromus-
cular control in adolescents.” In more specific studies, it
has been reported that when the strength of the vastus
medialis, the semimembranosus and the lateral gastroc-
nemius muscles decreases, a safe landing may not be
possible after a jump, and this may result in a fall.” The
most important result we reached in our study, which is
in parallel to our hypothesis, is the statistically significant
increase in the number of outdoor injuries, high-energy
traumas and fracture patterns that require surgical treat-
ment during the first three months following the lift of the
curfew (Group A2), in comparison with the corresponding
dates from last year (p < 0.05). In line with the literature,
we believe that the reason for these results was a decrease
in the muscle strength and the neuromuscular control of
the patients during the curfew period. As a result, the pae-
diatric age group, who returned to outdoors social and
sports activities at the end of the curfew, experienced an
increase in the number of falls, especially in high-energy
traumas that needed surgical treatment such as falling off
a bicycle or falling from height. To the best of our knowl-
edge, no other study has been conducted in line with this
hypothesis in the English literature.

Some studies reported a decrease in the number of
hospital admissions due to orthopaedic trauma in the
paediatric population with the restrictions imposed and
school closures at the beginning of the COVID-19 pan-
demic.™™'¢ Bram et al'® reported that during the time of
restrictions (15 March to 15 April 2020), the paediatric
population admitted to the hospital due to orthopaedic
trauma decreased 2.5-times compared with the average in
2019 and 2018.% In another study, Turgut et al' reported
a decrease in the number of surgeries performed in this
age group. The authors also reported that between 16
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March 2020 and 22 May2020, when a curfew and other
restrictions were imposed, there was a decrease in the
number of traumas seen in the paediatric age group com-
pared with 2019 and 2018, but an increase in the number
of surgeries performed due to trauma.'®¢ However, accord-
ing to the same study, during the period of restrictions,
the number of outpatient clinic visits due to the concern
of the parents regarding the risk of COVID-19 transmission
was decreased, whereas the number of patients admitted
to the emergency department was increased.'® In our
study, the number of patients treated with surgery and
the number of admissions to the emergency department
in Group A (21 March 2020 to 31 August 2020) was sig-
nificantly higher than the patients in Group B (21 March
2019 to 31 August 2019) (p < 0.05). The reason behind
the decrease in the number of presentations to the out-
patient clinic following trauma and the increase in the
number of admissions to the emergency department,
in line with the literature, is presumably due to the fact
that parents avoided presenting to the hospital for minor
injuries because of their concern of the COVID-19 trans-
mission, and instead directly applied to the emergency
department in the cases of serious injuries. However, in
contrast to Bram et al’s study,' we believe that the reason
for the increase in the number of patients that underwent
surgery in 2020 was due to the fact that a long period
of approximately three months, during which restrictions
were applied, was included in our study. The prevalence
of injuries due to outdoor and high-energy traumas were
found to be statistically significantly higher in Group B1
patients when compared with the patients from Group A1l
(p < 0.05). Nabian et al'’ reported that during the period
when COVID-19 restrictions were applied, outdoor ortho-
paedic injuries decreased while indoor injuries increased
in the paediatric age group.” Bram et al'® reported that

| Child Orthop 2021;15:409-414
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indoor injuries increased by 25% during the restriction
period, but in contrast to the results of our study, high-en-
ergy traumas such as falling off a bicycle also increased
during the same period. We believe that this controversial
situation is due to the scope of the restrictions imposed by
the countries where the studies were carried out; while a
full curfew was imposed for this age group in our country,
only schools and parks were closed in the United States.

When admissions to hospitals due to paediatric ortho-
paedic injuries are examined, it is seen that these trau-
mas increase during the spring season according to the
demographic conditions of the countries.’”® Wang et al™
reported that the 23.5% prevalence of paediatric ortho-
paedic trauma admissions in the spring season increased
to 27.3% due to the closure of schools in the summer and
due to this age group finding more time for sports and
social activities. In our study, when groups A1 and B1 (21
March to 31 May) and A2 and B2 (01 June to 31 August)
were compared, the prevalence of injury due to outdoor
and high-energy traumas in Groups A2 and B2 were sig-
nificantly higher than Group A1 and BT, respectively (p <
0.05); a finding in parallel to the literature. However, the
number of patients admitted to the emergency depart-
ment due to orthopaedic trauma in Group Al was sig-
nificantly higher than Group A2 (p < 0.05). According to
our interpretation and in line with the literature, this was a
result of the decrease in hospital admissions due to minor
complaints and traumas during the restriction period.'

Our study had some limitations. This study was done
in Turkey which has specific restrictions. However different
restrictions, which were very different as outdoor activity
was allowed to continue during the lockdowns, while
schools were closed, were applied by other countries
and this issue could cause different results.?’ Conducting
our study in a single centre was one of these limitations,
however, our hospital is the largest quaternary hospital in
the second largest city (population of more than 5.5 mil-
lion) in Turkey. Significant difference in numbers of two
groups (group A (n = 325) and group B (n =431)) should
be kept in mind when interpreting the statistical analy-
sis of percentages. Our study has no data about physical
activity habits before and during lockdown or change in
body mass index during lockdown, which could affect our
hypothesis. Another limitation was the lack of an objec-
tive test that would investigate the decrease in the muscle
strength and neuromuscular control of patients, which
we mentioned in our hypothesis.

In line with the data obtained as a result of our study,
after the curfew restrictions were terminated, an increase
in high-energy fracture patterns such as falling off a bicy-
cle or in the park, which require surgical treatment, was
observed in comparison with last year. We are of the opin-
ion that this increase in the paediatric age group is due to

| Child Orthop 2021;15:409-414

the decrease in the muscle strength and neuromuscular
control of the patients during the restriction period. It has
been reported that measures such as curfews for the pae-
diatric age group and the closure of schools and parks
may be brought to the table again during the expected
second and even the third wave peaks of COVID-19.%
This situation would also cause other factors which can
affect the epidemiology of paediatric trauma such as: 1)
vitamin D deficiency because of less exposure of sun; 2)
increase body mass index because of less activity; and
3) deprivation of sleep.?>2* We believe that a decrease in
the number of paediatric orthopaedic traumas may be
achieved in the future through home exercises in which
muscle strength is increased and educational broadcasts
aiming to achieve neuromuscular control can be held
online or on national television channels during these
possible restrictions, along with measures such as grad-
ual removal of bans for the paediatric age group. There is
a need for more comprehensive future studies, in which
neuromuscular tests are used and muscle strengths are
evaluated.

Received 30 March 2021, accepted after revision 13 June 2021
COMPLIANCE WITH ETHICAL STANDARDS

FUNDING STATEMENT
No benefits in any form have been received or will be received from a commercial
party related directly or indirectly to the subject of this article.

OA LICENCE TEXT

This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International (CC BY-NC 4.0) licence (https://creativecommons.org/
licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribu-
tion of the work without further permission provided the original work is attributed.

ETHICAL STATEMENT

Ethical Approval: This study was performed with the approval of the university
ethics committee (i8-491-20) and according to the principles of the Declaration
of Helsinki.

Informed Consent: Informed consent form was not obtained from any patient or
their family. Informed consent was not needed for this study due to its retrospective
nature.

ICMJE CONFLICT OF INTEREST STATEMENT
The authors declare that they have no conflict of interest.

AUTHOR CONTRIBUTIONS

MK: Conceptualization/design, Methodology, Investigation, Supervision/oversight.
EAQ: Conceptualization/design, Methodology, Data curation, Formal analysis.

HK: Methodology, Supervision/oversight.

AM: Supervision/oversight, Data curation, Formal analysis.

MOK: Methodology.

ES: Methodology.

KB: Conceptualization/design, Supervision/oversight.

413



(" JOURNAL OF
1CHILDREN’S ORTHOPAEDICS

HOW WILL AFFECT FURTHER CURFEW?

REFERENCES

1. No authors listed. Novel Coronavirus (2019-NCoV); 2020 https://www.who.int/
docs/default-source/coronaviruse/situation-reports/20200121-sitrep-1-2019-ncov.pdf’(date
last accessed o1 August 2020).2. Republic of Turkey Ministry of Health. COVID-19 information
page. https://covidi9.saglik.gov.tr/?_Dil=1 (date last accessed o1 August 2020).

3. Sarac NJ, Sarac BA, Schoenbrunner AR, et al. A review of state
quidelines for elective orthopaedic procedures during the COVID-19 outbreak. J Bone Joint
Surg [Am] 2020;102-A:942-945.

4. Republic of Turkey Ministry of Interior. Circular on the curfew for
those aged 65 and over and those with chronic Illnesses. https://www.icisleri.gov.tr/65-yas-
ve-ustu-ile-kronik-rahatsizligi-olanlara-sokaga-cikma-yasagi-genelgesi (date last accessed
01 August 2020).

5. Barber-Westin S, Noyes FR. One in 5 athletes sustain reinjury upon return
to high-risk sports after ACL reconstruction: a systematic review in 1239 athletes younger
than 20 years. Sports Health 2020;12:587-597.

6. Dekker TJ, Godin JA, Dale KM, et al. Return to sport after pediatric
anterior cruciate ligament reconstruction and 1ts effect on subsequent anterior cruciate
ligament injury. / Bone Joint Surg [Am] 2017,99-A:897-904.

7. Boyle MJ, Butler RJ, Queen RM. Functional movement competency
and dynamic balance after anterior cruciate ligament reconstruction in adolescent patients.
1 Pediatr Orthop 2016;36: 36-41.

8. Ardern CL, Glasgow P, Schneiders A, et al. 2016 Consensus
statement on return to sport from the First World Congress in Sports Physical Therapy, Bern.
Br J Sports Med 2016;50:853-864.

9. Standing R, Maulder PS, Best R, Berger NJA. The influence
of maturation on functional performance and injury markers in male youth. Cogent Med
2019,6:1.

10. Romanchuk NJ, Smale KB, Del Bel MJ, Benoit DL.Divergence
analysis of failed and successful unanticipated single-leg landings reveals the importance of
the flight phase and upper body biomechanics. J Biomech 2020;109:109879.

11. Karlsson MK, Rosengren BE. Exercise and peak bone mass. Curr
Osteaporos Rep 2020;18:285-290.

12. Rosengren B, Nilsson J, Ribom E, et al. fpidemiology of falls
among 11009 elderly men - the MrOs Study. ASBMR 37 Annual Meeting SUooo1-SUo466. |
Bone Miner Res 2009;24:5237-5369.

414

13. Rosengren B, Ribom E, Ljunggren O, et al. Physical ability
tests discriminates fallers with from fallers without a fracture - the MrOs international
study. ASBMR 31" Annual Meeting M0oo01-M0o445. J Bone Miner Res 2009;24:5370-5496.

14. Karlsson M, Ribom E, Ljunggren O, et al. fall in elderly men
can be predicted by physical ability tests - the MrOs international study. ASBMR 37 Annual
Meeting 1001-1300. J Bone Miner Res 2009,24:51-593.

15. Bram JT, Johnson MA, Magee LC, et al. Where have all the
fractures gone? The epidemiology of pediatric fractures during the COVID-19 pandemic. J
Pediatr Orthop 2020;40:373-379.

16. Turgut A, Arli H, Altundag U, et al. Effect of COVID-19 pandemic on
the fracture demographics: Data from a tertiary care hospital in Turkey. Acta Orthop Traumatol
Turc 2020;54:355-363.

17. Nabian MH, Vosoughi F, Najafi F, et al. Epidemiological pattern
of pediatric trauma in COVID-19 outbreak: data from a tertiary trauma center in Iran. Injury
2020;51:2811-2815.

18. Merckaert S, Chaibi E, Meriem S, et al. Fpidemiology of pediatric
upper extremity fractures in tertiary care center in Switzerland. Pediatr Emerg Care 2020.
(Epub ahead of print).

19. Wang H, Yu H, Zhou Y, et al. Traumatic fractures as a result of falls
in children and adolescents: a retrospective observational study. Medicine (Baltimore)
2017,96:€7879.

20. Wong FL, Antoniou G, Williams N, Cundy PJ. Distuption of
paediatric orthopaedic hospital services due to the COVID-19 pandemic in a region with
minimal COVID-19 illness. J Child Orthap 2020;14:245-251.

21. Esposito S, Zona S, Vergine G, et al. How to manage children if a
second wave of COVID-19 occurs. Int J Tuberc Lung Dis 2020;24:1116-1118.

22, Patel AR, Hsu A, Perez IA, et al. Assessing the effects of sleep on
neurocognitive performance and injury rate in adolescent athletes using actigraphy. Res
Sports Med 2020;28:498-506.

23. Sahota O. Vitamin D: effects on muscle function, falls and fractures. Bone & Joint
360 2015;4:2-6.

24. Pullagura M, Gopisetti S, Bateman B, van Kampen M.
Are extremity musculoskeletal injuries in children related to obesity and social status?
A prospective observational study in a district general hospital. J Child Orthop 20m;5:
97-100.

| Child Orthop 2021;15:409-414



