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Multi-day delay to care identified in pediatric trauma cases

during COVID-19

Kylie G. Shaw?, Reba L. Salton®, Patrick Carry®°, Nancy Hadley-Miller*® and

Gaia Georgopoulos®®©

This study aims to establish how pediatric fracture
patterns were altered at a level 1 trauma center in a state
that implemented a shutdown during the initial height of
COVID-19. After IRB approval, we identified 2017 patients
treated at a pediatric institution for definitive management
of a fracture between 26 March and 31 May 2018, 2019,

or 2020. Dates were chosen based on statewide stay-
at-home orders for Colorado. Patients were excluded

for treatment at another institution (n = 148), no fracture
noted in clinic (n = 18), or other (n = 13). Data were
retrospectively collected from the remaining 1838 patients
regarding demographics, fracture injury, mechanism,

and treatment. Odds ratios (ORs) were calculated for
each variable during COVID-19 relative to prior years.

The number of fractures during 2020 decreased by 26%
relative to 2019 and 23% to 2018. A larger proportion of
patients experienced at least a 5-day delay to definitive
treatment [OR: 1.55, confidence interval (Cl): 1.23-1.96, P
= 0.0002]. Rates of non-accidental trauma (NAT) increased
non-significantly (OR: 2.67, Cl: 0.86-8.32, P = 0.0900)
during 2020 (1.2%) relative to 2018 (0.6%) and 2019
(0.3%). Fractures occurring at home increased to 79.9%

Introduction

Fractures represent a significant portion of pediatric
injuries [1]. Despite well-established trends in pediatric
fracture patterns, the coronavirus disease 2019 (COVID-
19) pandemic uprooted the spring and summer of 2020
that usually mark an uptick in injury rates [2,3]. Closures
of schools and extracurriculars resulting from state-wide
stay-at-home (SAH) orders are hypothesized to change
these trends.

A recent study examining changes to the patterns of
pediatric fractures presenting to a single level 1 trauma
center during the height of the COVID-19 pandemic
identified a decrease in the number of overall fractures,
with a smaller proportion of these occurring due to sports,
and a larger percentage occurring at home [4]. At least
five other studies have noted similar changes to trauma
rates during the pandemic [5-9]. These patterns have yet
to be explored throughout the USA, particularly within
the Rocky Mountain region where outdoor recreation
and high-energy mechanism traumas are common.

Similar to prior work, this study aims to identify how
trends, rates, and mechanisms of pediatric fractures
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(OR: 6.44, Cl: 5.04-8.22, P < 0.0001). Despite less overall
trauma during shelter-in-place orders, greater fracture
numbers were seen among younger children and severe
fractures were likely among older children. Patients may
hesitate to seek care during 2020. Rates of NAT doubled
during 2020. As communities prepare for future waves,
treatment centers should warn against common fracture
mechanisms and raise awareness of NAT. J Pediatr Orthop
B 31: e56-e64 Copyright © 2021 Wolters Kluwer Health,
Inc. All rights reserved.
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were altered by the coronavirus pandemic and asso-
ciated SAH/shelter-in-place (SIP) orders at a single,
level T pediatric trauma center in the Western USA.
Fractures are an ideal injury to study because they typ-
ically present with significant pain and are accurately
and easily diagnosed using imaging [10-13]. For these
reasons it is unlikely fractures will be underreported
relative to other injuries. Furthermore, we examined
COVID-specific concerns including delays in care and
rates of non-accidental trauma (NAT) during the SAH/
SIP period.

Methods

Following IRB approval, we identified 2017 patients who
were referred to an outpatient orthopedic clinic at a qua-
ternary pediatric institution with a level I trauma center
for definitive management of a fracture between 26
March and 31 May 2018, 2019, or 2020. These dates were
chosen based upon the start of statewide SAH orders in
this state through the end of a standard public-school
year. Patients were excluded for any of the following:
any treatment at another institution (# = 148), no fracture
noted in clinic (7 = 18), or other reason (# = 13). The final
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population included 1838 patients treated for a fracture
during this time frame.

Data were collected from each patient’s chart regarding
demographics, injury mechanism/location, fracture char-
acteristics, and treatment. Demographics included sex,
ethnicity, race, age, and comorbidities (spina bifida, cere-
bral palsy, developmental hip dysplasia, clubfoot, genetic
disorders, or neuromuscular disorders). Injury mech-
anism was categorized as a trampoline accident, bike/
scooter/skateboard accident, ski/snowboard accident,
fall from either standing height or elevation, motor vehi-
cle crash, NAT, other impacts, or other. Injury locations
included home, car, school, organized sports, or others.
Fracture characteristics and treatment variables collected
included: laterality, bone, open/closed fracture, open/
closed reduction, operative/non-operative treatment, and
date of treatment.

Finally, we noted the number of days from injury to defin-
itive treatment in order to analyze any delay in time to
care during 2020 relative to control years. A delay in care
was defined as greater than five days from initial injury
to definitive treatment. Five days were selected because
it represents the 75th percentile for time from injury to
definitive treatment across the entire study.

Statistical methods

Descriptive statistics were used to summarize demo-
graphic and injury-related characteristics. Logistic
regression analyses were used to test for differences in
our primary covariates, odds of NAT, fractures requiring
operative treatment, and delay (>5 days) in definitive
treatment during the COVID-19 time period (2020)
relative to the control time periods (2018 and 2019).
Logistic regression analyses were also used to test for
differences in patient demographics (Table 1), injury
mechanism/location (Tables 2 and 3), and fracture char-
acteristics/treatment (Table 4). We also tested whether
differences were dependent on patient age (age x time
period interaction). In this analysis, we focused on the
primary covariates as well as all variables that were sig-
nificantly different between the time periods. Finally, a
meta-analysis, meta r package, was used to combine NAT
results from our study with that performed by Kovler ez
al. [14,15]. Figures were created to augment the primary
analysis by describing temporal trends in data during all
three time periods. In order to detect temporal trends,
the investigated dates were divided into six, eleven-day
intervals. Median values for each year were included in
the figures.

Results

A total of 1838 patients met the criteria for inclusion in
the study. The number of fractures in 2020 during the
COVID-19 SAH orders decreased by 26% relative to the
same period in 2019 and 23% relative to 2018. Overall,
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the distribution of demographics (Table 1), treatment
patterns ('Table 2), injury mechanisms ('Table 3), injury
location ("Table 4), and injury region ('Table 5) were sim-
ilar during the two control years (2018 and 2019), there-
fore, the two control periods were combined into a single
control period for all subsequent analyses.

Primary results: severity, delay in treatment, and non-
accidental trauma

There was no significant difference in the odds of a
fracture requiring operative treatment during the SAH
period relative to the control [OR: 1.00, 95% confidence
interval (CI): 0.67-1.49, P = 0.9952]. There was a signif-
icant increase in the proportion of patients who under-
went definitive treatment greater than 5 days after their
initial injury during 2020 (OR: 1.55, 95% CI: 1.23-1.96,
P =0.0002; Table 2). The relationship between delay in
treatment during 2020 did not differ (P = 0.9905) between
fractures treated operatively (OR: 1.56) and those treated
nonoperatively (OR: 1.55). As described in Fig. 1, the
proportion of patients that experienced delayed care
increased towards the end of May 2020.

Although nonsignificant, there was an increase in the
odds of a pediatric fracture occurring secondary to NAT
during 2020 relative to the control (OR: 2.67, 95% CI:
0.86-8.32, P = 0.0900; Fig. 2). This observation was
consistent with Kovler ez @/. [15], who adopted a similar
research design using a trauma database. A meta-analysis
was used to combine these results (Fig. 3), and the over-
all effect revealed a consistent increase in the occurrence
of NAT during the 2020 SAH period (OR: 3.36, 95% CI:
1.59-7.10, P < 0.01).

Patient demographics

Patients presenting during the SAH orders in 2020 were
significantly more likely to identify their race as white
and speak English as a primary language compared to the
prior 2 years ('Table 1). Patients presenting in 2020 were
also significantly younger ('Table 1).

Injury mechanism and location

During COVID-19 SAH orders, injuries were more
likely to occur at home (OR: 6.44, 95% CI: 5.04-8.22, P <
0.0001) and involve trampolines, bikes, or scooters (OR:
3.47,95% CI: 2.68-4.50, P < 0.0001) ('Table 2). There was
a significant decrease in the odds of fracture occurring
during an organized sport during 2020 relative to prior
years (OR: 0.11,95% CI: 0.06-0.20, P < 0.0001).

Fracture characteristics and treatment

T'here was no significant difference in variables reflect-
ing fracture severity in 2020 relative to the control years
including need for open reduction, presence of an open
fracture and presence of multiple fractures (Table 4).
In all three years, fractures most commonly occurred
in the upper extremity with 79.4% (# = 516), 74.9% (n
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Table1 Demographics and patient-level injury characteristics
2018 2019 2020
(n=1653) (n=1682) (n=1503)
n % n % n % Contrast: 2020 vs. 2018/2019 OR LCL UCL  Pvalue
Female, n (%) 268 41.0 273 40.0 208 41.4 Female vs. male 1.04 085 1.29 0.6893
Comorbidity, n (%) 13 20% 10 15% 9  1.8% Presentvs. absent 1.04 048 226 09220
Private insurance, n (%) 291 44.6% 319 46.8% 239 47.5% Private insurance: Y vs. N 1.08 088 1.32 0.4849
Non-english as primary language, n (%) 611 93.6% 651 955% 490 97.4% English as primary language 218 1.20 3.97 0.0108
Race, n (%)
White 464 711 463 67.9 378 75.1 Race: white vs. non-white 133 1.05 1.68 0.0163
Hispanic or Latino 0 0.0 1 0.1 1 0.2
Black or African American 31 4.7 36 5.3 19 3.8
Native American or American Indian 6 0.9 9 1.3 3 0.6
Asian/Pacific Islander 18 2.8 16 23 3 0.6
More than one race 25 3.8 28 4.1 18 3.6
Other 68 104 87 128 30 6.0
Unknown 41 63 42 62 51  10.1
Ethnicity, n (%) 149 228 145 21.3 100 19.9  Ethnicity: Hispanic vs. Non-Hispanic 0.88 0.68 1.13  0.3187
i Y, ! Lati 457 700 488 71.6 352 700
|spar1|c OI" atino ) 2 0.3 0 0.0 0 0.0
Not Hispanic or Latino 45 6.9 49 70 51 10.1
Other
Unknown
Age at presentation, mean (SD) 9.1 4 9.4 4.3 8.3 4.3 Age per 1-year increase 095 093 0.97 <0.0001
LCL, lower control limit; OR, odds ratio; UCL, upper control limit.
Table 2 Mechanism of injury Age-related heterogeneity
2018 2019 2020 We also tested whether the COVID SAH orders in 2020
(n=#653) (n=1682) (n=503) had a differential effect on older versus younger chil-
dren (age x time period interaction). In this analysis, we
" % " % n % focused on the primary covariates as well as all variables
Trampoline 34 5.2 46 6.7 52  10.3 that significantly differed between 2020 and the control
Bike/scooter/skateboard 63 9.7 79 115 147  29.2 period. We did not test NAT in this analysis because
Fall from height 173 266 149 218 84 167 R . .
Fall from elevation 86 132 80 1.7 43 8.5 NAT injuries were only documented in younger chil-
Impact 86 132 80 117 43 8.5 dren during both time periods (age range among NAT
Unknown/other 114 17.5 169 24.7 67 13.3 fract - 0.1-3.7 ). Th ionifi t
Non-accidental trauma 4 06 5 0.3 6 1o ractures: 0.1-3.7 years). ‘There was no significant asso-
ciation between age- and sport-related fractures (P =
0.5962), trampoline-related fractures (P = 0.1226), pri-
Table 3 Location of injury mary language (P = 0.8249), race (P = 0.5591), or delay in
treatment (P = 0.2749). There was significant age-related
2018 2019 2020 .. . ;
(n=653) (n=682) (n=503) heterogeneity in the magnitude of the change in the fol-
lowing variables during 2020 relative to the control years:
n % n % n % occurrence of an injury at home (P = 0.0004), bike/scooter
Home/family recreation 256 39.2 254 372 402 799 related thjures (P = 00050)’ and the need for OpCI‘Z?thC
Car 11 17 19 28 7 14 treatment (P = 0.0246). 'This indicates that age modified
School , 102 156 76 111 102 the association between the 2020 period and these vari-
Organized sports practice/game 104 159 109 16.0 10 2.0 e . e e .
Other 68 104 79 106 97 54 ables. Home injuries and bike injuries increased to a sig-
Unknown 112 172 152 223 56 11.1

= 513), and 74.8% (n = 376) in 2018, 2019, and 2020
respectively. The most commonly fractured bone in all
years was the radius with isolated fractures at 26.0% (#
=169), 25.1% (n = 172), and 20.9% (» = 105) in 2018,
2019, and 2020 respectively. There was no significant
shift in upper extremity fractures (OR: 0.87, 95% CI:
0.69, 95% CI: 0.69-1.11, P = 0.2558), lower extremity
fractures (OR: 1.14, 95% CI: 0.90-1.46, P = 0.2778),
and axial/pelvic fractures (OR: 2.06, 95% CI: 0.90-4.74,
P =0.0874).

nificantly greater degree in older subjects compared to
younger subjects in 2020 ('Table 6). Similarly, the need for
operative treatment in 2020 relative to the control years
was significantly higher in older compared to younger
subjects (‘Table 6 and Fig. 4a vs. Fig. 4b).

Discussion

"T'his study highlights the impact that COVID-19 and asso-
ciated SAH/SIP orders had on pediatric fracture patterns at
a single institution in the Western USA. Between 26 March
and 31 May 2020, there were significantly fewer patients
presenting with fractures compared to the same timeframe
in the prior years, however, 2020 saw a greater proportion of
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Table 4 Fracture treatment patterns
2018 2019 2020
(h=653) (1=682) (n=503)
n % n % n %  Contrast: 2020 vs. 2018/2019 OR LCL UCL Pvalue
Delay >5 days in time from injury to definitive treatment, n (%) 132 20.2 151 22.1 148 29.4 Delay in treatment: yes vs. no 155 1.23 1.96 0.0002
Operative treatment 42 6.4 51 75 35 7.0 Operative treatment:yesvs.no 1.00 0.67 1.49 0.9952
Open reduction in OR, n (%) 16 25 27 4.0 18 3.6 Open reduction: yes vs. no 1.12 064 1.95 0.7029
Open fracture, n (%) 9 14 9 138 7 1.4 Open fracture: yes vs. no 1.03 0.43 249 0.9426
Multiple fractures, n (%) 14 21 11 1.6 15 3.0 Multiple Fractures: yes vs. no 1.61 0.84 3.08 0.1495
LCL, lower control limit; OR, odds ratio; UCL, upper control limit.
Table 5 Fracture by skeletal region Hospitals are generally viewed as high-risk settings for
2018 2019 2020 cpmmunlcable Filsease an.d this study supports the pos-
(n=#653) (n=682) (n=503) sibility of a societal aversion to hospital-based care dur-
ing an international pandemic by identifying a delay to
n % n o N % definitive treatment in 2020 [21]. A higher percentage
) of patients had more than a 5-day delay from injury to
Axial fractures, n (%) definiti . . h dic clinic duri
Skull o 00 1 o1 o 00 efinitive care in our outpatient orthopedic clinic during
Facial bones 0 00 0 00 2 04 2020 relative to the control time frame. This delay was
Ihorsc'c spine 2) g'g ? g'? g 8'3 noted regardless of need for operative treatment, indicat-
umpar spine . . - . . . . . .
Sacrum/cF:)ccyx 0 00 1 01 0 00 ing one possible cause for this delay is parental hesitation
Ribs 1 062 0o 00 3 08 to treatment at a hospital setting, rather than operating
Lower extremity fractures, n (%) : 1; Sl s
o 0 15 15 22 10 20 room avgllablllty secondary to pandemlc r'elaFed clinical
Tibia 3 55 59 87 45 89 and surgical cutbacks. Hospitals and institutions began
Fibula 122 21 1212 ?g 12 g-g limiting clinic and surgery volumes and implemented a
Tibia and fibula . . - . .
Tarsal bone(s) 1 02 5 07 & 19 r§qu1red COVID-I? test prior to any procedure poten-
Metatarsals 21 32 28 41 11 22 tially further delaying definitive management, particu-
19 29 19 28 19 38 . L
Phalanges o 00 5 07 9 o4 larly when COVID-19 testing was limited. A delay to
Other/multipl : : - . . .
Patsta T 1 02 2 03 0 00 treatment also brings into question whether there was
Upper extremity fractures, n (%) adequate availability of orthopedists during the ini-
Clavicle 44 63 3 51 27 54 tial peak of COVID-19 when many surgical cases were
Scapula (o] 0.0 2 0.3 0 0.0 .. ..
Humerus 79 121 78 114 65 129 canceled or delayed, and specialized physicians were
Radius 169 259 172 252 105 209 recruited to assist in medical units. While the delay noted
11 17 12 18 17 34 . . o
Ulna in the 2020 cohort could be due to patient hesitation,
Radius and ulna 107 164 102 150 104 20.7 _coho ¢ sitatiot
Carpal bone(s) 6 09 10 15 10 20 surgeon availability, or required COVID-19 testing, it is
26 40 29 43 16 32 :
Metacarpal 75 115 89 104 97 a4 unknown what the cause is.
Phalanges 5 08 3 04 9 18
Other/multiple ' ' ' One unfortunate consequence of increased time at

fractures caused by high energy mechanism injuries such as
trampoline or bike accidents. Due to the widespread SAH
orders and early closures of ski resorts, none of these inju-
ries were due to snow sport accidents [16]. This lack of inju-
ries may account for some of the decline in overall fracture
numbers seen during 2020. Similar to previous years, the
most commonly fractured bone was the radius, but in 2020
there was an increase in rates of both bone forearm frac-
tures, which is consistent with the increase of high energy
mechanisms [1,2,17-20]. There were significant increases
in the percentage of fractures resulting from scooter, bicy-
cle, skateboard, and trampoline accidents. Interestingly, the
patients that presented in 2020 also had a lower average age
than those in 2018 and 2019.

Parental fear of COVID-19 exposure at a hospital may
have caused hesitation to seek treatment during 2020.

home for younger children instead of school, daycare,
or extra-curricular activities, IS an increase in injuries
secondary to NAT and other sequelae of volatile home
life. Increased time at home as well as increased stress,
for both children and guardians, have been shown to be
associated with higher rates of child abuse in all forms
[22-24]. This, in combination with removing the daily
observations of trained specialists such as teachers,
nurses, and coaches, puts children at increased risk for
abuse [25,26]. NAT is confirmed in only about 1-2% of
cases despite the true quantity of children affected by
abuse likely being much higher [27]. While not statisti-
cally significant, this study showed an increase in frac-
tures secondary to NAT in 2020 during the SAH period.
Kovler ¢z al. (2020) [15] conducted a similar study and
also identified an increase in percentage of NAT relative
to all trauma cases secondary to COVID-19 SAH orders.
When taken in conjunction with the study by Kovler
et al. [15], the increase in NAT during this time period
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Percentage of fractures where time from injury to definitive treatment was >5 days. Data are summarized in 11-day intervals each year. The black
lines represent median values across 2018 and 2019. The gray line represents median values across 2020. Five days was selected to define a
delay as the 75th percentile for time to definitive treatment. *The final interval includes 12 days.

Fig. 2
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Percentage of fractures related to non-accidental trauma (NAT). The x-axis represents time. Data are summarized in 11-day intervals within each
year to identify temporal trends in the variables of interest (y) axis. Black lines represent median across intervals in 2018 and 2019, respectively.
The gray line represents the median across 2020 intervals. *Final interval includes 12 days.

should be interpreted as a clinically and statistically sig-
nificant finding, as described by our meta-analysis of the
two data sets (Fig. 3). There are strong indications that
instances of NAT have become increasingly prevalent
during COVID-19 SAH orders. Wong et al. discuss var-
ious strategies to prevent child abuse during COVID-19
among at-risk children, including those with behavioral
health needs and supports, children in foster families,
and children requiring individualized medical care [28].

These strategies include frequent telehealth visits with
counselors, care team members and family and friends,
informational resources, healthcare resources, and alter-
native outlets for stress for both children and guardians
[28]. Further, during periods of increased stress such
as COVID-19, nationally established abuse awareness
campaigns such as Pinwheels for Prevention, Period of
PURPLE Crying, and the prevention and intervention
programs offered by the National Children’s Advocacy
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Fig. 3
COVID Control
Study Events Total Events Total Odds Ratio OR 95%—CI Weight
Kovler et al. 2020 8 60 7 197 ——— 4.11 [1.47;11.50] 53.0%
Current Study 2020 6 503 6 1335 —————  2.67 [0.90; 7.96] 47.0%
Random effects model 563 1532 -—_"‘..__2- 3.36 [1.59; 7.10] 100.0%
Heterogeneity: p = 0.57 ‘ T T 1
Test for overall effect: p <0.01 0.1 05 1 2 10

Meta-analysis of NAT occurrence in 2020 compared to previous two reference years. The forest plot includes the two pediatric studies on the y
axis and the effect size, odds ratio representing odd of NAT during 2020 relative to the two prior years, on the x-axis. NAT, non-accidental trauma.

Table 6 Age-related heterogeneity in location and severity of injuries

Contrasta OR LCL ucCL P value
Fracture occurring at home
Odds of home fracture: 2-year-old 2.93 1.79 4.79 < 0.0001
Odds of home fracture: 10-year-old 7.14 5.562 9.23 < 0.0001
Odds of home fracture: 16-year-old 13.93 8.52 22.78 <0.0001
Fracture involving bike/scooter mechanism of injury
Odds of bike fracture: 2-year-old 1.56 0.74 3.25 0.2402
Odds of bike fracture: 10-year-old 4.07 3.10 5.34 < 0.0001
Odds of bike fracture: 16-year-old 8.38 4.84 14.52 <0.0001
Fracture requiring reduction
Odds of surgery: 2-year-old 0.47 0.20 1.10 0.0811
Odds of surgery: 10-year-old 1.08 0.72 1.62 0.7261
Odds of surgery: 16-year-old 2.00 1.04 3.88 0.0390

LCL, lower control limit; OR, odds ratio; UCL, upper control limit.

aORs interpreted as change in odds of the exposure variable (location, mechanism, or need for surgery) during 2020 relative to odds of exposure variable during the
control years for a subject of a given age (2-year-old, 10-year-old, or 16-year-old). ORs demonstrate greater effect of 2020 on older subjects relative to younger subjects.

Center become more important than ever [29-32].
Awareness and advocacy are often underutilized tools
to prevent these incidents in children. As schools tran-
sition to primarily virtual learning during SAH orders,
NAT should be strongly considered by healthcare pro-
viders when treating pediatric fractures, especially those
in high-risk populations [15].

There was a decrease in the average age of patients seek-
ing care in 2020. Despite this larger overall burden on
younger children, older children were more likely to sus-
tain a high energy fracture secondary to a trampoline or
bike accident and more likely to require operative treat-
ment. The decreased average age of children presenting
with fractures in 2020 can be explained in part by the
increase in injuries in the home. In prior years, younger
children and toddlers would typically be in some form of
school or daycare. Removing younger children from this
supervised environment and placing them in a possibly
less controlled home environment, particularly when
parents and caregivers are juggling other responsibilities
such as work, may increase their risk of injury resulting
in fracture compared to prior years [33]. Younger children
are also less likely to be participating in sports than their
older counterparts as the average age at which children
enter organized sports is about 6-8 years old [34]. Thus,
it follows that older children’s overall risk of fracture

may have remained neutral, or even decreased, due to
the removal of a potentially risky extracurricular activity
When older children participate in unsupervised recre-
ation at home, however, they are likely more prone to a
severe fracture requiring operative treatment if they do
inevitably incur an injury.

Many of the changes seen in 2020 are likely to be
explained by one expected consequence of SAH orders:
the increase in injuries occurring at home compared to
prior years. At the initial height of the coronavirus pan-
demic (22 April 2020), more than 83% of learners world-
wide were affected by closures of schools and organized
sports [35]. From March to May 2020, schools were
not yet as prepared for virtual education as they were
entering the school year in Fall of 2020 [35]. Thus, at
that early point, many of these children were at home
with no virtual schoolwork, allowing more time for rec-
reation. While waiting for education systems to catch
up with virtual learning demands, parents struggled to
find sources of supervision and entertainment for their
children. Compared to organized sports programs and
schools where safeguards, supervision, and often med-
ical interventions are in place, children at home may
be unsupervised and have access to recreational equip-
ment that can be risky when misused [33]. Human-
powered and motorized vehicles such as bicycles,
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Fig. 4
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Percentage of fractures requiring operative treatment among younger (a) vs. older individuals (b). Data are summarized in 11-day intervals. Black
lines represent median values across 2018 and 2019. The gray line represents median values across 2020. Older subjects are defined as >9.4
years (75th percentile) and younger subjects are defined as those who were <9.4 years at initial injury. *Final interval includes 12 days.

scooters, and skateboards are particularly prevalent
mechanisms of injury among pediatric patients and in
this study. Growing instances of these mechanisms are
likely due in part to the recent surge of e-scooter/bicy-
cle sharing apps, and their subsequent increased avail-
ability to a broader population [33,36,37]. Trampolines
are another frequent source of high-energy fractures
among children. Both local and global news sources
reported increased sales and resulting trampoline short-
ages throughout the spring and early summer of 2020
[38-41]. The increased time for recreation in combina-
tion with the accessibility of these common sources of
injury may begin to explain the increase in high-energy
injury mechanisms seen in 2020.

Limitations

The findings in this study may not be generalizable
to other regions of the USA or the world. Despite the
global nature of COVID-19, SAH orders are expected
to have regional implications and it is unknown how dif-
ferent areas will react to SAH/SIP orders secondary to
COVID-19. This study may be biased for high energy
injuries as patients were selected from an institution
with a level I trauma status. Given this status, patients
with more severe injuries have a higher likelihood of
presenting or being transferred to this institution. This
possible bias is less significant, however, because we are
comparing within a single institution. This study is also
limited to collecting data only from patients seeking
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care. We were unable to account for patients who chose
not to receive care due to pandemic-related hesitation
or went to a PCP, urgent care, or other facility for care.
Another final of this study is the small sample size in
which to analyze NAT. Providers may have been more
sensitive to the possibility of NAT during 2020, identi-
fying instances that may have gone overlooked in pre-
vious years.

Conclusion

Despite lower rates of trauma during the SAH/SIP
orders, greater fracture numbers were seen among
younger children at home and older children were more
likely to sustain a severe injury requiring aggressive
treatment. During 2020 patients were more likely to
experience a 5-day delay to definitive treatment. This
is especially concerning given that greater numbers of
fractures were seen from high-energy mechanisms such
as trampoline, scooter, skateboarding, and bicycle acci-
dents. As pandemic response measures continue, ortho-
pedic treatment centers should educate patients and
guardians regarding common fracture mechanisms, be
prepared to treat high-energy injuries, and continue to
consider the possibility of NAT, particularly in vulnera-
ble populations.
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