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Background: the COVID-19 pandemic has led to drastic “stay-at-home” measures for the population. The
aim of this study was to know the influence of the population strict confinement on the presentation of
the different types of fracture as well as on the needs of hospital admission by the Orthopedic Surgery
and Traumatology Service.
Methods: a retrospective observational analytical descriptive study was carried out on the population
attended in the Emergency Services of two general hospitals in a public Health Care Department in Spain.
Data were studied from the two-months confinement period in 2020 and compared with the same
period in 2018 and 2019.
Results: A total of 56,332 emergency cases were included. There was a decrease in the total number of
patients attended along the confinement period compared to the same period in the two previous years.
Fracture cases decreased by 58,8% in the confinement period (330 in 2020; 715 in 2018 and 884 in 2019).
Also there was a 37,6% reduction in fractures needing admission or surgery. The percentage distribution
of the types of fractures that required admission resulted in a decrease in upper and lower limb fractures,
whereas the number of vertebral and hip fractures remained unchanged.
Conclusions: both the reduction of fractures attended in the emergency department and the mainte-
nance of the number of hip fractures must be taken into account when establishing contingency plans in
the event of a pandemic situation in order to properly plan human resources and materials.

© 2021 The Japanese Orthopaedic Association. Published by Elsevier B.V. All rights reserved.
1. Introduction

On March 11, 2020, when the WHO declared the pandemic sit-
uation by COVID-19 [1]. As of May 20, 2020, more than 4,700,000
cases andmore than 316.000 deaths have been reportedworldwide
and more than 230,000 cases and 27,700 deaths in Spain [2]. In
response to this crisis, the Government of Spain promulgated the
State of Alarm on March 14, 2020, by which strict rules of
confinement and social distancing were imposed [3]. This state of
alarm has been extended, to date, 6 times, and will remain in force
at least until June 21, 2020 [4].
ica y Traumatología, Hospital
ia, Spain.
da).

tion. Published by Elsevier B.V. Al
This pandemic has put great pressure on health systems,
leading to the saturation of the Spanish Health System, and
reaching in some areas the capacity of Intensive Care Units at the
peak of the pandemic [5]. This situation has forced the mobili-
zation of resources from all specialties and the suspension of
elective surgery to improve the treatment of patients with COVID-
19 [5e9]. During the situation of population confinement and
social restriction, the emergency demand for casual, sport, work
and traffic accidents seem to have decreased; and accordingly,
hospital admissions due to fractures. Nevertheless, the incidence
of all types of fractures may have not decreased in equal propor-
tion and there are contradictory reports showing that the inci-
dence of hip fractures in the elderly has remained stable [10,11] or
has been reduced [12e14]. Beside these considerations, quality
standards should be maintained in the treatment of orthopedic
l rights reserved.

mailto:nachomigo@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jos.2021.03.007&domain=pdf
www.sciencedirect.com/science/journal/09492658
www.elsevier.com/locate/jos
https://doi.org/10.1016/j.jos.2021.03.007
https://doi.org/10.1016/j.jos.2021.03.007
https://doi.org/10.1016/j.jos.2021.03.007


I. Miranda, M.J. Sangüesa-Nebot, A. Gonz�alez et al. Journal of Orthopaedic Science 27 (2022) 677e680
patients in a period with shortage and redistribution in available
healthcare resources.

The objective of this study is to describe the influence of strict
population confinement on the incidence of the different types of
fracture as well as on the needs of hospital admission by the Or-
thopedic Surgery and Traumatology Service. Knowledge of these
data can be useful in planning medical-hospital resources in this
and in future epidemic/pandemic situations and restriction of work
and social activity.

2. Materials and methods

A retrospective observational analytical descriptive study was
carried out on the patients attended in the hospital emergency
services of our Health Care Department. The Spanish Health System
has universal health coverage for the entire population and is
divided into Departments with at least one hospital to provide
specialized coverage to the assigned population. Our Health Care
Department has 2 public hospitals serving a population of 320,000
inhabitants, and they are a reference for specialized health assis-
tance. The authorization of the local Ethics Committee has been
obtained to carry out this study.

Patients seen in Hospital Emergencies have been reviewed in
three different periods of time: period of strict confinement
decreed by the Spanish Government (March 15 to May 15, 2020)
[3,4] and the same periods corresponding to the years 2018 and
2019. The inclusion criteria were as follows: patient attended in
the Emergency Department of one of the 2 hospitals of the Health
Care Department, them being diagnosed with a fracture and/or
requiring admission for a traumatic cause. In case of having been
attended in the Emergency Room more than once during the same
period of the year or in any of the two previous years, the clinical
case of each occasion will constitute a different episode. Data were
extracted from the hospital patient management system and the
electronic medical records. If missing datawere found in more than
2 variables the entire case was excluded from analysis.

The following variables have been collected: total number of
emergencies attended in Hospital Emergency Department, num-
ber of fractures attended and whether they were treated on an
outpatient basis or required admission, age, sex, type of injury,
surgery, delay until surgery, duration of hospital admission and
mortality. The diagnosis of COVID-19 was established with positive
PCR (polymerase chain reaction) or, in case of failure, with the
presence of symptoms and pulmonary CT (computed tomography)
compatible with the infection.

The types of trauma injuries have been classified as follows:
skull, facial, rib/sternum fractures, upper limb, lower limb
(excluding hip), pelvis, spine and hip (subcapital, pertrochan-
teric and subtrochanteric).

In the design of the project and writing of results, the recom-
mendations of the STROBE statement for observational studies
were followed [15].

2.1. Statistical analysis

A descriptive analysis of the variables has been performed, the
distribution of frequencies, absolute values and percentages for the
qualitative variables and the arithmetic mean and the 95% confi-
dence interval for the quantitative variables being calculated. The
normal distribution and homogeneity of the variances have been
verified with the Kolmogorov and Levene tests, respectively. To
determine the differences between the values of variables in each
group, a one-way analysis of variance (ANOVA) was carried out
using a post hoc multiple comparison test (parametric - Bonferroni
-, or non-parametric eKruskal Whalis-, based on the results of the
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tests of normality and homogeneity of the variances) for quanti-
tative variables, and Chi square for categorical variables. Statisti-
cally significant differences were considered for values of p < 0.05.
The statistical analysis was carried out by means of the IBM SPSS
v26 software.

3. Results

A total of 56,332 patients were treated in the Hospital Emer-
gency Departments at the 2 hospitals of the Health Care Depart-
ment in the 3 periods studied: 21,502 patients (38.2%) in 2018
period, 23,439 (41.6%) in the 2019 period and 11.391 (20.2%) in the
2020 confinement period (Table 1).

Parallel to the total of Emergency Care patients, the total num-
ber of fractures attended in the Emergency Department and the
total number of trauma and orthopedic emergencies that required
admission decreased in the 2020 epidemic period compared to
2018 and 2019. Fracture cases decreased in the confinement period
(2020 vs 2018, 54% and 2020 vs 2019, 63%). Also there was a
reduction in fractures that needed admission or surgery (2020 vs
2018, 36% and 2020 vs 2019, 39%). However, the percentage of
trauma emergencies that required admission for surgery was
higher in the epidemic period (31%) than those percentages from
the same period in the two previous years (22% in 2018 and 19% in
2019) (p < 0.001). Also, there was an increase in the mean age of
both admitted patients and those treated on an outpatient basis
(Table 1). The percentage distribution of the types of fractures that
required admission was significantly different (p ¼ 0.01) in 2020
compared to the 2 control periods. A decrease in upper and lower
limb fractures was observed. The number of vertebral and hip
fractures remained unchanged along the study periods (Table 1).

The data related to hip fractures are shown in Table 2. The dis-
tribution by types of hip fracture has remained constant. Taking all
3 periods as a whole, the most frequent type of hip fracture was
pertrochanteric. The mean age of hip fracture patients did not
change unlike what was observed in the general computation of
admitted fracture cases. There were neither statistically significant
differences in the conservative or surgical treatment decision, nor
in the length of hospital stay, nor in the delay until the surgical
intervention or in the mortality rate. Two patients (4%) were
admitted with COVID-19 pneumonia together with the presence of
a hip fracture. Both patients underwent surgery, one of whom died
15 days after surgery.

4. Discussion

The main finding of the study was a drastic reduction in the
number of fractures attended during the period of confinement,
parallel to a reduction in the total number of patients treated in the
Emergency Department. However, the number of cases of hip and
spinal fractures remained stable during the quarantine span
compared to the same period in the previous two years. Recent
experiences in health areas affected by the covid-19 epidemic
confinement report a similar reduction in trauma cases attended in
the emergency department [10e12,16]. It seems reasonable to
think that the drastic reduction in the number of visits to trauma
emergencies is due to the limitations in mobility in road traffic,
work, sports and social activities imposed by the “shelter-in-place”
order from the authorities. An additional explanatory factor for the
reduction in emergency department visits, especially affecting
minor pathologies, could be the fear to COVID-19, which induces
avoidance behaviors and refusal to seek medical assistance [17].

In our study, a change was observed in the percentage distri-
bution of the types of fractures that required admission in the
period of strict confinement in 2020, compared to the same period



Table 1
Patients attended in Hospital Emergency Department between March 15th and May 15th.

2018 2019 2020

Total emergencies attended 21,502 23,439 11,391
Total fractures attended N (% of total emergencies) 715 (3.3) 884 (3.8) 330 (2.9)

Age, yearsd 52 (51e54) 49 (47e51)b 61 (59e64)c

Male (%) 321 (45) 400 (45) 120 (36)
Fractures treated on an outpatient basis N (% of total fractures attended) 556 (78) 719 (81) 229 (69c)

Age, yearsd 51 (49e53) 46 (44e48)b 58 (55e61)a,b

Male (%) 254 (46) 331 (46) 80 (35)a,b

Trauma and orthopedic emergencies
that required admission

N (% of total fractures attended) 159 (22) 165 (19) 101 (31)c

Fracture location (%of total fractures admitted) skull 0 (0) 1 (0,5) 0 (0)
Facial 2 (1) 8 (4) 1 (1)
Ribs/sternum 6 (3) 7 (4) 3 (3)
Upper limb 55 (31) 39 (22) 18 (17)
Lower limb 57 (32) 51 (28) 22 (21)
Pelvis 5 (3) 9 (5) 3 (3)
Spine 6 (3) 7 (4) 7 (7)
Hip 49 (27) 59 (33) 52 (49)

Age, yearsd 59 (55e63) 64 (60e68) 69 (65e73)b

Male (%) 67 (42) 69 (42) 40 (40)
Hospital stay, daysd 4.8 (3.9e5.7) 5.9 (4.7e7.2) 4.7 (3.7e5.6)
Delay until surgery, daysd 1.9 (1.6e2.2) 3.6 (2.7e4.5)b 2,2 (1.7e2.7)a

Exitus (% of total admitted) 1 (0.6) 2 (1.2) 4 (3.9)

a Statistically significant differences regarding 2019 data p < 0.05.
b Statistically significant differences regarding 2018 data p < 0.05.
c Statistically significant differences regarding 2018 and 2019 data p < 0.001.
d Data shown as Mean and confidence interval 95%.

Table 2
Hip fractures between March 15th and May 15th.

2018 2019 2020

Total 49 59 52
Age, years a 83 (79e86) 82 (80e85) 81 (78e84)
Male (%) 12 (25) 11 (19) 17 (33)
Type Subcapital 26 24 17

Pertrochanteric 21 31 28
Subtrochanteric 2 4 7

Conservative treatment (%) 3 (6.1) 1 (1.6) 1 (1.9)
Hospital Stay, daysa 7.4 (6.3e8.5) 7 (6.2e7.8) 6.2 (5.1e7.3)
Delay until surgery, daysa 2.1 (1.6e2.6) 2.1 (1.8e2.5) 2.0 (1.3e2.7)
Surgery on the first 24 h (%) 50 30 39
Surgery on the first 48 h (%) 64 65 87
Exitus (%) 1 (2) 2 (3.4) 4 (7.8)

a Data shown as Mean and confidence interval 95%.
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in 2018 and 2019. During the quarantine period, upper limb frac-
tures and lower limb fractures have decreased dramatically, while
the number of hip fractures has remained stable. There are con-
tradictory reports showing that the incidence of hip fractures in the
elderly during confinement has remained stable [10,11] or has been
reduced [12e14,18]. Previous studies in nonpandemic periods have
shown that the incidence of appendicular fractures is associated
with physical activity that predisposes to falls or trauma [19,20].
Hip fractures are fundamentally fragility fractures that occur
spontaneously or by simple falls at home. Several epidemiological
studies show that hip fractures are more related to poor bonemass,
age, and gait and balance difficulties than to vigorous physical ac-
tivity [21,22]. In the present study we have chosen the comparison
with the same annual periods of the previous two years because
there is evidence on the effect of seasonality and weather in the
incidence of fractures [23]. It is possible that decrease in vitamin D
was associated with falls in elderly population; a cross sectional
study in children in the COVID pandemic confinement showed a
decrease in vitamin D levels [24]. So it is likely this phenomenon
may also have happened in elderly population and favoring falls,
but with this study we cannot measure the impact of this specific
risk factor for hip fracture. In our study, mean age and gender
679
distribution of hip fractures remained stable, as it was seen in other
series [10,14,18], however, during lockdown period, the mean age of
the total fractures was higher than in the previous years. Based
on the literature, we believe that this could be due to a decrease
in fractures due to high-energy trauma (more frequent in younger
people) while fragility fractures remained stable during the
confinement period [11]. In a high percentage of cases, fragility
fractures (like most hip and vertebral fractures) occur at home and
therefore were not affected by lockdown, and fragility fractures are
more common in old people.

During lockdown period, general delay until surgery was lesser
than in 2019 period, and hip fractures surgery percentage on the
first 48 h’ trends to increase in 2020 period; we think that this
happens because, as there are fewer total fractures, the pressure
care in the trauma department has been reduced, so delay until
surgery could be improved.

Mortality of hip fractures has doubled in this series from 3.4% in
2019 to 7.8% in the period of 2020, although, as in other studies, this
increase is not statistically significant [10]; other authors have re-
ported a significant increase in the mortality of proximal femur
fractures in the pandemic period [14,25]. Two of our patients with
hip fracture who underwent surgery were admitted with COVID-19
pneumonia, and one of them died.

The saturation of the Health System caused by the COVID-19
pandemic has exceeded the capacity of hospitals and especially of
Intensive Care Units, thus forcing non-urgent surgery to be sus-
pended in order to try to have the highest percentage of beds
available for treatment of patients with COVID-19. Hospitals have
adapted their activities and reorganized their personnel. In most of
them, elective surgery has been suspended [6,7,26,27] and their
surgical teams have been reduced [26]. Knowledge of the rate and
types of fracture in these circumstances is of utmost importance for
planning the workforce and the resources required in new
pandemic situations. Unfortunately, it is not possible to knowwhen
a new epidemic or outbreak will occur, but the availability of a
strategic action plan would allow the optimization of health re-
sources. In recent years there have been several viral epi-
demics with international spread with variable repercussions in
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the European (SARS 2003, Avian Flu 2005, Influenza A 2009), Af-
rican (Ebola 2014) or American (Zika 2015) health systems. In the
current COVID-19 pandemic, the enormous spread of the disease
and its severity have forced an urgent restructuring of hospital
activity, all non-urgent surgical and outpatient activities being
cancelled. Additionally, emergency care has also been modified to
prioritize care for COVID-19 patients. The data from our study
supports the notion of maintaining the resources allocated to sur-
gical and urgent care of hip fractures without reduction.

The limitations of this study are its retrospective design and the
fact that the data belong to a single Health Care Department. The
strengths of this work lie in the fact that it includes the total
duration of the period of strict confinement in our region, the size
of the population (320.000 inhabitants) and the universality in the
public attention of the inhabitants of the studied area.
5. Conclusions

During the strict confinement of the population caused by the
COVID-19 pandemic, there has been a decrease in care in hospital
emergencies, as well as a decrease in the number of fractures
attended in the Emergency Department and in the number of pa-
tients requiring admission by trauma. However, the number of hip
fractures, which is themost frequent cause of emergency admission
in trauma, has remained stable. When establishing contingency
plans in a pandemic situation, these data must be taken into ac-
count so as to adequately plan the resources of material health
equipment and personnel.
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