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Key summary points
Aim  To determine if number and characteristics of hip fractures changed during COVD-19 lockdown.
Findings  The socio-demographic characteristics and baseline status of patients suffering hip fractures during COVID-19 
lockdown were similar, but the volume of hip fractures admitted dropped by nearly one quarter.
Message  The effect of the COVID-19 pandemic fragility hip fractures may depend on the incidence of the disease itself, as 
well as on the severity of lockdown measures.

Abstract
Introduction  The aim was to study the incidence and characteristics of fragility hip fractures admitted during COVID-19 
lockdown.
Materials and methods  We analysed socio-demographic and baseline characteristics of patients suffering fragility hip frac-
tures between March 1st and May 1st 2020, period most affected by COVID-19 confinement measures. Cases (n = 64) were 
compared with controls (n = 172) from corresponding periods in 2018 and 2019. Poisson Generalised Linear Model regres-
sion analysis was performed to compare daily case counts, and LOESS curves compared time series.
Results  No differences were found regarding age or gender distributions, pre-fracture living, ambulatory, functional or 
cognitive status. More patients in 2020 had a high-risk ASA score. Fewer cases [Reduction = 26% (95% CI 1–44%)] were 
admitted in 2020. The reduction seemed to correspond with confinement.
Conclusions  Approximately, one quarter less fragility hip fractures were admitted to our hospital during lockdown. Patients’ 
baseline status and socio-demographic characteristics were similar.
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Introduction

The coronavirus disease (COVID-19) pandemic has affected 
healthcare systems worldwide, including cessation of non-
essential procedures and treatments in several regions. There 
has also been a widespread reduction in economic activity 

and mobility due to messages to stay at home as well as 
legally enforced lockdowns.

Orthopaedic trauma often involves surgical management. 
Though the volume of injuries due to recreational or work-
related activities would decrease during lockdown, this is 
uncertain for fragility fractures, mostly occurring indoors 
[1]. Hip fractures are the most representative fragility frac-
tures, due to their associated morbidity and mortality, nearly 
always requiring hospital admission and surgical manage-
ment [2]. While authors in Scotland [3] observed a similar 
rate of fragility fractures, studies from Italy reported a lower 
incidence of hip fractures [4, 5].

The COVID-19 pandemic has especially affected older 
people living in residential care, with many countries report-
ing outbreaks and elevated mortality rates among nurs-
ing home residents [6, 7]. Containment measures in care 

 *	 Cristina Ojeda‑Thies 
	 cristina.ojeda@salud.madrid.org

1	 Department of Traumatology and Orthopaedic Surgery, 
Hospital Universitario 12 de Octubre, Avda Córdoba s/n, 
28041 Madrid, Spain

2	 Department of Surgery, School of Medicine, Complutense 
University of Madrid, Madrid, Spain

http://orcid.org/0000-0001-7052-1491
http://crossmark.crossref.org/dialog/?doi=10.1007/s41999-020-00447-3&domain=pdf


760	 European Geriatric Medicine (2021) 12:759–766

1 3

facilities, confining residents to their rooms and cessation 
of group activities and visitations, could further deteriorate 
these already frail patients, as well as hinder supervision, 
increasing the risk of falls. Finally, community-dwellers suf-
fering an injury could defer presenting to a hospital out of 
fear of contagion.

The goal of this study was to analyse the incidence and 
characteristics of hip fractures during the months most 
severely affected by confinement measures in Madrid, and 
compare them with the corresponding period of 2018–2019.

Methods

We included all patients aged 50 years or older with fra-
gility fractures of the hip admitted to our hospital between 
March 1st and May 1st 2020, and compared them with 
data collected retrospectively from hospital records for the 
analogous periods during 2018 and 2019. The two preced-
ing years were chosen to avoid spurious associations and 
increase statistical power. Patients were included using a 
prospective departmental database of all fractures presenting 
in the period studied, cross-checked with hospital admin-
istrative records for 2018 and 2019 using ICD-10 codes 
S072.0 × to S072.2x. Electronic patient records (hospital 
and primary care) were directly reviewed to collect data and 
review diagnostic codes. High-energy, periprosthetic and 
pathologic fractures were excluded. The methods followed 
were in accordance with the ethical standards of the respon-
sible committee on human experimentation (institutional and 
national) and with the Helsinki Declaration. We obtained 
institutional review board approval, which was defined as 
non-interventional by the Spanish Medicines Agency.

The first death due to COVID-19 in Madrid occurred on 
March 3rd in a 99-year-old woman admitted from a nursing 
home. Phylogeographic analysis suggests the SARS-CoV-2 
pathogen was likely to have been circulating in Spain by 
mid-February 2020 [8]. A nationwide State of Alarm was 
proclaimed on March 14th 2020, stopping all non-essen-
tial activities: leaving home was only permitted to go to 

supermarkets, pharmacies or tobacco stores, or for essential 
workers. People 70 years or older were not allowed to leave 
their homes for leisure activities until May 2nd (Table 1).

Healthcare is mainly provided in Spain through a public 
healthcare system managed by the regional governments, 
covering 98.2% of the citizens of Madrid. Each region is 
subdivided into basic heath zones including approximately 
20.000 inhabitants, with several zones sharing a hospital 
for advanced medical and surgical care, including hip frac-
ture care. Occupancy by COVID-19 cases reached 100% 
of pre-existing hospital beds by March 28th, and ICU bed 
occupancy reached nearly 300% on April 6th [9]. The 
Hospital Universitario 12 de Octubre is an urban Level 1 
Trauma Centre in Madrid with nearly 1300 beds and a catch-
ment area of almost 450.000 people, approximately 75.000 
65 years and older. Over two thirds of beds were occupied 
by patients suffering COVID-19 disease (Fig. 1), as was the 
case overall in Madrid [9]. No COVID-safe hospitals were 
defined, each centre treating patients from their established 
catchment areas. COVID-19 and non-COVID-19 circuits 
and screening of all admissions were implemented in our 
hospital on March 14th, 2020.

A total of 236 cases were included with an average age of 
84.1 (SD 8.4) years, 64 during the lockdown period in 2020 
and 172 during the corresponding period of 2018 (82 cases) 
and 2019 (90 cases).

Variables were collected as recommended by the Spanish 
Hip Fracture Registry [10].

We collected demographic variables (age, gender, place 
of residence), as well as the place of injury. We interrogated 
patients admitted in 2020 on the time elapsed between the 
time of injury and presentation to hospital. We also regis-
tered pre-fracture functional dependence in activities of daily 
living (Independent: Katz 5–6 points, partially dependent: 
Katz 3–4 points, severely dependent: Katz 0–2 points [11]), 
cognitive status (defining cognitive impairment as a score 
of more than three errors in Pfeiffer’s Short Portable Mental 
Status Questionnaire [12]), and anaesthetic risk using the 
American Society of Anaesthesiologists (ASA) score [13] 
as an indirect measure of comorbidity. Hip fractures were 

Table 1   Timeline of the 
COVID-19 pandemic and 
lockdown measures the 
Community of Madrid, Spain

February 25th 2020: First case confirmed in Madrid
March 3rd 2020: First death due to COVID-19 in Madrid
March 5th 2020: Restriction of visitations in long-term residential care facilities in Madrid
March 9th 2020: Closure of schools and universities in Madrid
March 14th 2020: Declaration of a national State of Alarm by the Spanish Government
March 28th–April 12th 2020: Cessation of all non-essential activity
April 13th 2020: Workers in construction and industry are allowed to return to work
April 26th 2020: Children under the age of 14 allowed to go out on short walks with one parent or another 

adult living in the same household
May 2nd 2020: Persons aged 70 and above allowed to go out on short walks during restricted hours
21st June 2020: Expiration of the State of Alarm
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classified as non-displaced or Garden 1–2 intracapsular, dis-
placed or Garden 3–4 intracapsular, intertrochanteric and 
subtrochanteric.

Continuous variables are reported using means and 
standard deviations if they showed normal distribution, and 
median and interquartile range if otherwise. Distributions 
were tested using Q–Q plots and the Kolmogorov–Smirnov 
test, assessing for normality and for the Poisson distribution 
for the count of cases presenting per day. We used Pois-
son log-linear Generalised Linear Models to compare the 
cases presenting per day in 2020 with those presenting in 
2018–2019. The time series were graphically represented 
using daily case numbers and LOESS (locally estimated 
scatterplot smoothing) curves, with an Epanechnikov kernel 
and a smoothing parameter λ = 0.33. Patient characteristics 
were compared using Student’s t-test for independent sam-
ples for continuous variables, and Chi-squared and Fisher’s 
exact tests for categorical variables. Significance was set a 
p < 0.05. Data were analysed using SPSS version 20.0 (IBM, 
Armonk, New York, USA).

Results

The demographic and baseline characteristics of the patients 
treated during the periods analysed are summarised in 
Table 2. No differences could be observed regarding the age 

(p = 0.84) or gender distributions (p = 0.52). Though the pro-
portion of patients living in residential care vs. community 
dwellers was similar (p = 0.38), less fractures occurred out-
doors/in public areas (p < 0.001). All patients presented at 
the emergency department in less than 12 hours after injury, 
except for three patients, all of them community dwellers, 
who delayed presentation one, three and four days after suf-
fering the fracture. No differences could be found regarding 
cohabitation of the community dwellers (alone, with spouse, 
with other relatives), pre-fracture ambulation, pre-fracture 
functional and cognitive status. A higher proportion of 2020 
patients had a high-risk ASA score [3 or above; p = 0.01; 
OR = 2.80 (95% CI 1.19–6.59)]. Fourteen cases (21.9%) 
were treated in the COVID-19 circuit, nine with a positive 
polymerase chain reaction (PCR) test for SARS-CoV-2 at 
admission, and five clinically suggestive (pneumonia, radio-
logic parameters, epidemiologic history). Exclusion of the 
patients treated in the COVID-19 circuit did not alter the 
differences observed in ASA risk scores [p = 0.043, OR = 2.5 
(95% CI 1.01–6.32)]. No differences could be found regard-
ing fracture type (p = 0.15). There was a non-significant 
trend towards more displaced vs. non-displaced intracapsu-
lar fractures in 2020 (p = 0.174).

The average daily number of cases admitted was 1.27 
fractures (median, 1; IQR 0–2); Poisson distribution was 
confirmed. The Generalised Linear Model offered adequate 
goodness of fit (Pearson Chi-Square = 1.095), and showed 

Fig. 1   Percentage of beds at our hospital occupied by patients with COVID-19 disease, between March 19th and May 3rd 2020. Markers indi-
cate the daily percentages, the blue line shows the LOESS curve for the period observed
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Table 2   Patients’ socio-
demographic and baseline 
characteristics

*Cognitive impairment defined as more than 3 errors in Pfeiffer’s Short Portable Mental Status Question-
naire
**Functional status defined by Katz index of ADLs (5–6 points, independent; 3–4 points, moderately 
dependent; 2 points or less, severely dependent)

2018 (n = 82) 2019 (n = 90) 2020 (n = 64) Significance 
(2018–19 vs. 
2020) (p)

Age, mean (SD) 82.5 (8.6) 85.6 (6.8) 83.9 (9.8) 0.837
Gender, female (%) 52 (63.4) 62 (68.9) 42 (65.6) 0.521
Living situation
Community-dwelling
 Alone 19 (23.2) 18 (20.0) 13 (20.3) 0.307
 Spouse 28 (34.1) 39 (43.3) 23 (35.9)
 Other family member 23 (28.0) 24 (26.7) 18 (28.1)
 Long-term residential care 12 (14.6) 8 (8.9) 7 (10.9)
 Other (religious community) 0 (0) 1 (1.1) 3 (4.7)

Place of injury
 Private home 51 (62.2) 72 (80.0) 54 (84.4) < 0.001
 Care facility 12 (14.6) 8 (8.9) 9 (14.1)
 Public space 19 (23.2) 10 (11.1) 1 (1.6)

Cognitive impairment, Yes* (%) 20 (24.4) 35 (39.3) 21 (32.8)
Functional status**
 Independent 48 (58.5) 50 (55.6) 32 (50.0) 0.479
 Moderately dependent 21 (25.6) 24 (26.7) 223 (35.9)
 Severely dependent 13 (15.9) 15 (16.7) 9 (14.1)
 Unknown 1 (1.1)

Ambulatory status
 Unassisted 36 (43.9) 38 (42.2) 28 (43.8) 0.070
 One cane/crutch 34 (41.5) 28 (31.1) 30 (46.3)
 Two canes/walker 7 (8.5) 17 (18.9) 1 (1.6)
 Unable to walk independently 5 (6.1) 6 (6.7) 5 (7.8)
 Unknown 1 (1.1)

ASA score (%)
 1 1 (1.2) 0 (0) 0 (0.0) 0.010
 2 20 (24.4) 23 (25.6) 7 (10.9)
 3 43 (52.4) 44 (48.9) 40 (62.5)
 4 18 (22.0) 23 (25.6) 17 (26.6)

Fracture type (%)
 Intracapsular, Garden 1–2 6 (7.3) 12 (13.3) 1 (1.6) 0.145
 Intracapsular, Garden 3–4 32 (39.0) 32 (35.6) 28 (43.8)
 Intertrochanteric 38 (46.3) 42 (46.7) 30 (46.9)
 Subtrochanteric 7 (7.3) 4 (4.4) 5 (7.8)

Table 3   Generalised Linear 
Model Regression of the 
number of cases admitted daily

95% CI = 95% Confidence interval

Mean (SD) Median (IQR) Variance B Exp (B) (95% CI) Significance

Intercept 0.327 1.387 (1.195–1.611) 0.000
2018–19 (reference) 1.39 (1.22) 1 (0–2) 1.51 0 – –
2020 1.03 (1.07) 1 (0–2) 1.14 − 0.295 0.744 (0.599–0.992) 0.044
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a significant reduction in daily cases (p = 0.04), with 26% 
(95% CI 1–44%) less cases treated in 2020 (Table 3). The 
LOESS curve seems to show a correspondence of the 
reduced caseload with the events related to the State of 
Emergency (Fig. 2), with the largest decrease during the 
weeks confinement was enforced most (March 28th–April 
12th). The decrease was smaller than the reduction in retail 
and recreational activity as observed by data for the Region 
of Madrid from Google’s Community Mobility Report [14] 
(Fig. 3).

Discussion

Our study showed a reduction in hip fracture incidence dur-
ing lockdown due to COVID-19, though we were unable to 
observe any differences regarding age, gender, residential, 
functional or cognitive status. It is unclear what motivated 
this decrease. Fear of coronavirus infection could lead to 

patients presenting later to avoid exposure. Indeed, 5.5% of 
community-dwellers presented more than 24 h after injury. 
This delay could also account for the higher proportion of 
displaced intracapsular fractures.

Immobility affects strength, balance, and proprioception, 
though the degree to which older people limited mobility 
due to lockdown is unknown. Older persons spend most of 
their time with sedentary activities, especially frail subjects 
[15], and most injuries occur indoors. Though it is possible 
that immobility due to lockdowns could lead to an increase 
in falls and fractures, there would be a delay in this effect, 
which we have not observed.

The COVID-19 pandemic has disproportionally affected 
older people, with those institutionalised representing nearly 
half of deaths due to COVID-19 globally [7]. The number 
of hip fractures admitted from long-term care can be an 
indirect measure of the number of injurious falls. We have 
not observed any significant differences in the proportion of 
patients admitted from long-term care to hospital. This could 

Fig. 2   Number of fragility hip fractures admitted per day during 2020 
(crosses) and the corresponding periods of 2018 (solid dots) and 2019 
(empty circles). Average daily case numbers for 2018 (short dotted 
line, blue), 2019 (long dotted line, blue) and 2020 (red dotted line). 

LOESS curves for 2020 (thick, red) and the average number of cases 
during 2018–19 (thick, blue). The dotted vertical lines indicate the 
beginning and end of strict lockdown measures
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be due to there not being a significant effect, or that confine-
ment of residents to their rooms and suspension of activities 
decreased the risk of falls. However, an increase of injurious 
falls among surviving care residents may have been offset 
by a decrease in the number of individuals at risk; approxi-
mately 6% of the total number of nursing care residents in 
Spain died during the months analysed [7]. Increased mor-
tality in Madrid led to the use of facilities such as ice rinks 
as provisional morgues, so autopsies were not systematically 
performed. We cannot rule out that some of those deceased 
at home or in nursing care may have suffered an undetected 
hip fracture before dying.

Patients with confirmed or suspected COVID-19 dis-
ease partly justify the increased anaesthetic risk among the 
patients treated in 2020, but the differences remained when 
excluding those managed in the COVID-19 circuit. The ASA 
risk score is assigned during preoperative evaluation, with 
a certain degree of subjective interpretation. Work overload 
in the anaesthetic department could have led to less senior 
clinicians performing evaluations, erring on the side of cau-
tion when assigning a score.

Many authors have observed 22 and 50% reductions [3–5, 
16–21] in the number of trauma admissions to hospitals dur-
ing lockdown, especially high-energy injuries. Park et al. 
[17] observed that though the overall number of referrals 
decreased, the likelihood of hospital admission was higher, 
suggesting that patients with less severe injuries would make 
up the largest reduction in emergency department visitations. 

Thus, hip fractures, which are generally admitted to hospi-
tal, have become the most common cause of orthopaedic 
trauma admission and surgery during lockdown [3, 22, 23]. 
Though some authors have observed a decline in the number 
of hip fractures, others have reported similar rates compared 
to pre-lockdown periods. A study of 15 hospitals in Italy [4] 
showed that overall trauma decreased by up to 71% com-
pared to 2019, with 31% less orthopaedic trauma-related 
hospital admissions, and surgical management of hip frac-
tures falling up to 20%. Another study from two hospitals 
in the Emilia-Romagna region in Northern Italy observed a 
28.4% reduction [5]. Scott et al. [3] reported a 42% reduction 
in musculoskeletal injuries and 36% reduction in operative 
admissions, but the volume of fragility fractures admitted 
per day did not differ, as was also the case specifically for 
femoral fragility fractures. Similar results were observed in 
Barcelona, Spain, with approximately one-fourth less overall 
trauma admissions, but a stable number of osteoporotic hip 
fracture admissions throughout the periods analysed [21].

It is unclear why some have observed a reduction in 
fragility hip fracture admissions, while others did not. 
Local incidence rates and the severity of lockdown meas-
ures, as well as observation periods, may affect the results 
observed. The studies from Barcelona and Edinburgh 
observed periods of 20 and 40 days, respectively; while, 
the study from Northern Italy and the present study com-
pared periods of 55 and 62 days, respectively. Finally, 
only 2.2% of patients with hip fracture had COVID-19 

Fig. 3   Google Community 
mobility data [14] for retail and 
recreation in the Community of 
Madrid between mid-February 
and late May 2020, given as 
proportional variation relative 
to baseline status. The dotted 
vertical lines indicate the begin-
ning and end of strict lockdown 
measures
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at admission in Scotland [24], while this occurred among 
nearly 22% of the patients admitted to our hospital. 
Approximately 17% of the multicentric study from Spain 
by Muñoz-Vives [25] and 26% of patients treated in North-
ern Italy during the first wave tested positive for SARS-
CoV-2 during hospitalisation [5].

Our study analyses not only the incidence of fragility 
hip fractures during the COVID-19 pandemic in compari-
son to historic controls, but also the differences in socio-
demographic characteristics and baseline function. Egol 
compared the cases treated between February and mid-
April 2020 to historic controls in 2019 [26], but did not 
compare baseline living, cognitive or functional status, or 
place of injury. The Spanish healthcare system is based 
on geographically defined catchment areas, with a stable 
number of citizens assigned to a single hospital through-
out time, allowing for comparison with historic controls. 
Data completeness is ensured due to linkage of common 
electronic health records throughout the entire Region of 
Madrid.

Our study also has several limitations. It involves a single 
centre, and we cannot exclude that findings could be differ-
ent in other regions. The centre involved in this analysis is 
a major university hospital covering nearly 14% of all citi-
zens of Madrid. Differences were observed in preoperative 
ASA score, which is a subjective measure. It is also possible 
that lockdown contributed to decompensation of baseline 
comorbidities. Another element subject to variation due to 
lockdown was the time between injury and presentation, 
due to several factors: first, older patients living alone but 
visited on a regular basis by relatives or neighbours could 
have fallen hours before being discovered, when otherwise 
they would have been found earlier. Second, patients who 
had suffered a fall might avoid referral to hospitals out of 
fear of contracting the infection. This was the case for three 
patients who had presented to the emergency department 
more than 24 h after falling. Due to our inability to control 
for this variability and to acquire data from the preceding 
years, we chose not to compare delay to presentation. We 
are unsure how to study this question, as delay to presenta-
tion to the ED is multifactorial and usually not included in 
registry or automated healthcare data. These data sources 
could, however, control for the presentation of patients to 
other units, and studies to elucidate the epidemiology of hip 
fractures during the COVID-19 pandemic on a larger scale 
using these data sources are planned.

In conclusion, approximately one quarter less fragility 
hip fractures were admitted to our hospital during lockdown 
in Madrid, Spain, compared to control periods in 2018 and 
2019. Patients’ age, gender, baseline functional and cog-
nitive status and residential status were, however, similar 
between the periods observed.
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