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ABSTRACT
Introduction The COVID-19 pandemic presented extraordinary challenges to the UK healthcare system. This study aimed to assess the impact of the
COVID-19 lockdown on the epidemiology, treatment pathways and 30-day mortality rates of hip fractures. Outcomes of COVID-19 positive patients
were compared against those who tested negative.
Methods An observational, retrospective, multicentre study was conducted across six hospitals in the South East of England. Data were retrieved from
the National Hip Fracture Database and electronic medical records. Data was collected for the strictest UK lockdown period (period B=23 March 2020–11
May 2020), and the corresponding period in 2019 (period A).
Results A total of 386 patients were admitted during period A, whereas 381 were admitted during period B. Despite the suspension of the ‘Best Practice
Tariff’ during period B, time to surgery, time to orthogeriatric assessment, and 30-day mortality were similar between period A and B. The length of
inpatient stay was significantly shorter during period B (11.5 days vs 17.0 days, p<0.001). Comparison of COVID-19 positive and negative patients
during period B demonstrated that a positive test was associated with a significantly higher rate of 30-day mortality (53.6% vs 6.7%), surgical delay
>36h (46.4% vs 30.8%, p=0.049), and increased length of inpatient stay (15.8 vs 11.7 days, p=0.015).
Conclusions The COVID-19 lockdown did not alter the epidemiology of hip fractures. A substantially higher mortality rate was observed among patients
with a COVID-19 positive test. These findings should be taken into consideration by the healthcare policymakers while formulating contingency plans for a
potential ‘second wave’.
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Introduction
The Coronavirus Disease 2019 (COVID-19) pandemic,
caused by the Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2), has resulted in unprecedented global
health and socioeconomic crisis. The UK has been one of
the worst affected nations, registering 47,340 deaths and
1,057,045 confirmed cases to date.1 To contain the spread of
the virus, the UK government instructed a national
lockdown on 23 March 2020, enforcing the closure of
schools, nonessential businesses, and restrictions to
freedom of movement.2 To prevent the NHS from
becoming overwhelmed by the anticipated surge of patients
infected with COVID-19, healthcare resources were
redirected towards acute medical and critical care
services.3 Elective operating lists were suspended from 17

March 2020 to allow repurposing of operating theatres as
critical care areas, and to facilitate deployment of
anaesthetists and operating department practitioners to the
intensive care units.4 These adaptations posed significant
challenges to Trauma and Orthopaedic (T&O) departments
nationally, resulting in reduced operative capacity.3

The annual incidence of hip fractures in the UK is
approximately 76,000.5 These patients commonly have
multiple comorbidities including cardiovascular,
respiratory, renal and endocrine (diabetes) disease.6,7 A
significant proportion of these patients also have
pre-existing cognitive impairment and frequently present
from residential or nursing care.5 These risk factors have
been shown to be associated with a significantly higher
risk of mortality from COVID-19 infection.8 Optimal
management of these complex injuries during the

Ann R Coll Surg Engl 2021; 103: 337–344 337

TRAUMA AND ORTHOPAEDIC
SURGERY

Ann R Coll Surg Engl 2021; 103: 337–344
doi 10.1308/rcsann.2020.7071

mailto:khalid.malik-tabassum@nhs.net
mailto:khalid.malik-tabassum@nhs.net
mailto:khalid.malik-tabassum@nhs.net
mailto:khalid.malik-tabassum@nhs.net


pandemic was complicated by the evolving national
guidance on testing, lack of operating theatre availability,
transient shortages of personal protective equipment and
unfamiliarity with the COVID-19 protocols.3 Despite
these barriers, the widely recognised benefits of early
surgery and swift postoperative mobilisation provided the
impetus to continue providing prompt surgical care for
patients with fragility hip fractures.9,10

Analysis of epidemiological patterns of commonly
occurring public health problems during the pandemic
provides vital information to guide future contingency
plans. This multicentre study aimed to evaluate the impact
of the COVID-19 pandemic on the epidemiology of fragility
hip fractures during the strictest UK lockdown period, at
the time of study, in the South East of England. Secondly,
the treatment pathway and 30-day mortality rate in
patients admitted during the lockdown versus those
admitted during the same period in 2019 were also
assessed. As a final objective, patient characteristics,
treatment and early postoperative outcomes were also
compared between patients who tested positive for
COVID-19 on admission and those who tested negative
during the lockdown period.

Methods
Study design
This was an observational, multicentre, retrospective
cohort study conducted at six NHS hospitals across the
South East of England. The participating units consisted
of one major trauma centre and five district general
hospitals. These hospitals provide acute orthopaedic
trauma services to a combined population of
2.25 million.11 Two different study periods were
investigated; period B represented the period of strictest
lockdown between 23 March 2020 and 11 May 2020 (50
days), whereas period A corresponded to the same dates
as period B in the past year, ie 23 March 2019 to 11 May
2019. This study was approved by the institutional review
board at each participating hospital.

Study population
The inclusion criteria consisted of the following:

(a) Patients admitted with hip fractures over the age of
60 years.

(b) Intracapsular neck of femur fractures, trochanteric
fractures, and subtrochanteric fractures (proximal
third of the femur).

The exclusion criteria were as follows:

(a) Patients under the age of 60 years.
(b) Open proximal femur fractures.
(c) Fractures due to polytrauma.
(d) Periprosthetic femur fractures and fractures that are

distal to the proximal third of the femur.

Data collection
Data were collected retrospectively from the National Hip
Fracture Database (NHFD) at each participating hospital.
NHFD is a national hip fracture registry that audits hip
fracture care in 175 trauma units in England, Wales and
Northern Ireland against six evidence-based standards
set out by British Geriatrics Society (BGS) and the British
Orthopaedic Association (BOA).5 The collected data were
assessed for accuracy and, where necessary, it was
checked against electronic medical records. Incomplete
entries were excluded from the analysis. For data
analysis, all patient identifiable data were anonymised.

Data relating to patient demographics, treatment and
postoperative outcomes were collected. Demographic
variables included age, gender, American Society of
Anaesthesiologists (ASA) grade, preoperative Abbreviated
Mental Test Score (AMTS), pre-admission residence
and fracture type. Data pertaining to treatment included
date and time of admission, time to surgery, time
to orthogeriatric assessment, and type of treatment
(surgical and nonsurgical). Postoperative outcomes
comprise of length of inpatient stay, return to theatre
and 30-day mortality. The results of the COVID-19
tests (oropharyngeal and nasopharyngeal swabs for
SARS-CoV-2 RNA reverse transcriptase polymerase
chain reaction (RT-PCR)) performed at the time of
admission for patients presenting during period B were
collected from local electronic records at each institution.

Statistical methods
Statistical analysis was performed using JASP version
0.12.2.0 (https://jasp-stats.org/). Patient demographics,
treatment, and outcomes were compared between period A
and period B. Additionally, similar analysis was undertaken
to compare patients with COVID-19 positive and negative
test results admitted during period B. Continuous variables
were presented as mean and standard deviation (SD).
Independent samples t-test was used to compare
continuous variables with normal distribution, whereas the
Mann–Whitney U test was used to compare non-normally
distributed data. Categorical variables were reported as
absolute numbers and percentages. Pearson chi-square
test was used to compare categorical variables. A
p-value<0.05 was considered statistically significant.

Results
Overall, 767 records were identified; 386 patients were
admitted with a hip fracture during period A, whereas
381 were admitted during period B. The difference in the
number of admissions between period A and period B at
each participating hospital is summarised in Figure 1.

Period A versus period B
After excluding 32 incomplete entries, 735 records were
available for data analyses (period A=380, period B=355).
In terms of patient demographics, there were no significant
differences in mean age, gender, ASA grade, preoperative
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AMTS score and pre-admission residence between patients
admitted during period A and B. There was a significant
difference in the type of fracture sustained among patients
during period A and period B, ie there was a higher
proportion of intracapsular neck of femur fractures and
lower proportion of trochanteric and subtrochanteric
fractures in period B, p=0.039. With regards to treatment,
no significant differences were found between both groups
in the time to surgery, time to orthogeriatric assessment
and type of treatment provided (Table 1).

Postoperatively, there were no significant differences in
the 30-day mortality and unplanned return to the
operating theatre. The mean length of inpatient stay was
significantly shorter during period B, ie 11.5 days
compared with 17.0 days in period A, p<0.001.
Additionally, there was a significant difference in the
discharge destination between the two groups; during
period B, a higher proportion of patients were discharged
to rehabilitation units and a lower proportion were
discharged to their own homes or nursing care compared
with period A, p=0.046 (Table 1).

COVID-19 negative versus COVID-19 positive patients
during period B
A total of 381 patients were admitted during period B, of
which 355 complete records were available for analyses;
32% (113/355) of the patients were not tested for
COVID-19 on admission, while 60% (214/355) tested
negative and 8% (28/355) tested positive (Figure 2).

No significant differences were identified in gender,
ASA grade, preoperative AMTS score and pre-admission
residence between patients who tested positive and those
who tested negative for COVID-19 on admission. Patients

who tested positive were significantly older (87.2 vs 83.4
years, p=0.021) and sustained a higher proportion of
trochanteric A1/A2 fractures and lower proportion of
intracapsular neck of femur fractures, p=0.024. A
significantly higher percentage of COVID-19 positive
patients waited longer than 36h for surgery (46.4% vs
30.8%, p=0.049) (Table 2 and Figure 3). The length of
inpatient stay was significantly longer in these patients
(15.8 in COVID-19 positive versus 11.7 days in COVID-19
negative, p=0.015), with lower rates of discharge to their
pre-admission residence (28.6% vs 58.4%, p=0.002). The
30-day mortality rate among the COVID-19 positive
patients was 53.6%, which was significantly higher than
those who tested negative (6.7%), p<0.001 (Table 2).

Discussion
This study demonstrates that the implementation of a
nationwide lockdown in the UK amid COVID-19
pandemic did not reduce the incidence of fragility hip
fractures. Although the 30-day mortality rate was
comparable between period B and period A, a positive
COVID-19 test on admission was associated with a
significantly higher 30-day mortality rate during period B.

The social distancing measures introduced by the UK
government resulted in a significant reduction in the
demand for emergency services across the NHS.
Attendance to emergency departments in the UK fell by
57%.12 Scott et al reported a 58% reduction in all
orthopaedic trauma referrals in Edinburgh.13 Similarly,
Park et al showed that acute trauma referrals during the
pandemic decreased by 53%.14

Figure 1 Comparison of number of hip fractures admitted at each participating unit during period A and period B.
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Table 1 Comparison between hip fractures admitted during period A and period B

Period A Period B p-value

Total number of hip fractures (n) 380 355

Mean age (SD) 83.7 (8.8) 83.5 (8.1) 0.743

Gender

Female 276 (72.6%) 242 (68.2%) 0.185

Male 104 (27.4%) 113 (31.8%)

ASA Grade

1 3 (0.8%) 2 (0.6%) 0.158

2 103 (27.1%) 74 (20.8%)

3 219 (57.6%) 213 (60.0%)

4 55 (14.5%) 66 (18.6%)

Preoperative AMTS

0–6 100 (26.3%) 113 (31.8%) 0.1

7–10 280 (73.7%) 242 (68.2%)

Pre-admission residence

Nursing care 36 (9.5%) 32 (9.0%) 0.967

Own home/sheltered housing 310 (81.6%) 290 (81.7%)

Residential care 34 (8.9%) 33 (9.3%)

Fracture type

Intracapsular – displaced 172 (45.3%) 198 (55.8%) 0.039

Intracapsular – undisplaced 37 (9.7%) 28 (7.9%)

Subtrochanteric 19 (5.0%) 12 (3.4%)

Trochanteric - grade A1/A2 128 (33.7%) 105 (29.6%)

Trochanteric - grade A3 24 (6.3%) 12 (3.4%)

Mean time to surgery - hours (SD) 31.7 (35.4) 31.3 (24.7) 0.865

Delay in surgery >36h?

No 273 (71.8%) 241 (67.9%) 0.235

Yes 102 (26.8%) 112 (31.5%)

N/A – surgery not performed 5 (1.3%) 2 (0.6%)

Mean time to orthogeriatric assessment – hours (SD) 31.1 (31.5) 28.2 (26.2) 0.187

Treatment

Hemiarthroplasty (cemented) 137 (36.1%) 166 (46.8%) 0.103

Hemiarthroplasty (uncemented) 10 (2.6%) 16 (4.5%)

Cannulated hip screws 18 (4.7%) 13 (3.7%)

Dynamic hip screw 105 (27.6%) 84 (23.7%)

Long intramedullary nail 40 (10.5%) 33 (9.3%)

Short intramedullary nail 33 (8.7%) 23 (6.5%)

Total hip replacement (cemented) 12 (3.2%) 5 (1.4%)

Total hip replacement (hybrid) 15 (3.9%) 10 (2.8%)

Total hip replacement (uncemented) 5 (1.3%) 3 (0.8%)

Nonsurgical treatment 5 (1.3%) 2 (0.6%)

Mean length of inpatient stay – days (SD) 17.0 (11.0) 11.5 (8.1) <0.001

Return to operating theatre (%) 5 (1.3%) 2 (0.6%) 0.329

340 Ann R Coll Surg Engl 2021; 103: 337–344

MALIK-TABASSUM ROBERTSON TADROS CHAN CROOKS BUCKLE ROGERS
SELMON AREALIS

EPIDEMIOLOGY OF HIP FRACTURES DURING COVID-19



Reduced frequency of polytrauma and nonfragility
fractures during the pandemic correlates with a lower
number of motor vehicle accidents, sporting and
alcohol-related injuries directly attributable to the lockdown
restrictions. However, fragility fractures among the elderly
predominantly occur due to low energy mechanisms in the
domestic setting and, therefore, are least likely to be
influenced by social interaction or travel.15 This has been
proven in the present study, as the number of admissions
due to hip fractures during the lockdown period was similar
to the prepandemic era. Our findings are consistent with
other studies conducted in the UK, Spain and Italy.13,16–18

The ‘best practice tariff’ (BPT) is a quality improvement
framework that aims to financially incentivise and

reimburse NHS hospitals for providing high-quality care
measured against specific criteria. The BPT for fragility
hip fractures is composed of seven timed interventions,
including surgery within 36h and orthogeriatric
assessment within 72h of admission.19 In response to the
COVID-19 pandemic, BPT for all conditions including hip
fractures was suspended until 31 July 2020.20

Given the undisputed evidence in favour of early
surgery, prompt orthogeriatric care and early
postoperative ambulation in hip fractures, the T&O
departments at the participating hospitals, where feasible,
aimed to continue providing timely multidisciplinary care
to these patients.9,10,21 Therefore, despite the suspension
of the BPT during period B, the mean time to surgery and
orthogeriatric assessment was found to be similar
between period B and period A. It is plausible that the
disruption to the T&O services caused by redeployment of
staff and limited operating theatre capacity was
neutralised by a reduction in the number of admissions
secondary to nonfragility fractures and cancellation of
elective orthopaedic operations. Additionally, the length of
inpatient stay in period B was significantly shorter than in
period A. This was due to the improved availability of
rehabilitation beds during the pandemic resulting from
the suspension of elective orthopaedic services.22

During the lockdown period B, only 68% of patients
underwent testing for COVID-19 on admission. This was
due to the evolving public health guidelines on COVID-19
testing, and limited testing capacity at the beginning of
the pandemic. During the initial phases of the pandemic,
only patients that presented to hospitals with symptoms
suggestive of a COVID-19 infection were tested, ie new
cough, shortness of breath and associated fever.

The increasing testing capacity in NHS hospitals
coincided with an improvement in the turnaround time
for COVID-19 test results, decreasing from 48–96h to 3–
4h during period B. The delay in receiving the COVID-19
test results for patients with suspected COVID-19
infection in the earlier period of lockdown, detailed

30-day mortality (%) 45 (11.8%) 37 (10.4%) 0.541

Discharge destination

Death during inpatient admission 28 (7.4%) 36 (10.1%) 0.046

Nursing care 51 (13.4%) 27 (7.6%)

Own home/sheltered housing 190 (50.0%) 159 (44.8%)

Rehabilitation unit 82 (21.6%) 103 (29.0%)

Residential care 23 (6.1%) 23 (6.5%)

Transfer to another acute hospital 3 (0.8%) 3 (0.8%)

Other 3 (0.8%) 4 (1.1%)

Discharge to pre-admission residence?

No 151 (39.7%) 156 (43.9%) 0.248

Yes 229 (60.3%) 199 (56.1%)

ASA = American Society of Anaesthesiologists; AMTS = abbreviated mental test score; SD = standard deviation

Figure 2 Pie chart demonstrating the COVID-19 test status on
admission (period B).
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Table 2 Comparison between COVID-19 positive vs. COVID-19 negative patients in period B

COVID-19 negative COVID-19 positive p-value

Number of hip fractures (n) 214 28

Mean age (SD) 83.4 (8.2) 87.2 (7.5) 0.021

Gender

Female 149 (69.6%) 19 (67.9%) 0.848

Male 65 (30.4%) 9 (32.1%)

ASA Grade

1 1 (0.5%) 0 (0.0%) 0.629

2 42 (19.6%) 6 (21.4%)

3 130 (60.7%) 14 (50.0%)

4 41 (19.2%) 8 (28.6%)

Pre-operative AMTS

0–6 70 (32.7%) 12 (42.9%) 0.286

7–10 144 (67.3%) 16 (57.1%)

Pre-admission residence

Nursing care 22 (10.3%) 4 (14.3%) 0.126

Own home/sheltered housing 171 (79.9%) 18 (64.3%)

Residential care 21 (9.8%) 6 (21.4%)

Fracture type

Intracapsular – displaced 114 (53.3%) 9 (32.1%) 0.024

Intracapsular – undisplaced 20 (9.3%) 1 (3.6%)

Subtrochanteric 8 (3.7%) 1 (3.6%)

Trochanteric – grade A1/A2 64 (29.9%) 17 (60.7%)

Trochanteric – grade A3 8 (3.7%) 0 (0.0%)

Mean time to surgery - hours (SD) 31.6 (24.9) 41.6 (41.1) 0.074

Delay in surgery >36h?

No 147 (68.7%) 14 (50.0%) 0.049

Yes 66 (30.8%) 13 (46.4%)

N/A – surgery not performed 1 (0.5%) 1 (3.6%)

Mean time to orthogeriatric assessment – hours (SD) 30.0 (29.7) 23.9 (13.6) 0.297

Treatment

Hemiarthroplasty (cemented) 98 (45.8%) 9 (32.1%) 0.198

Hemiarthroplasty (uncemented) 8 (3.7%) 0 (0.0%)

Cannulated hip screws 10 (4.7%) 0 (0.0%)

Dynamic hip screw 54 (25.2%) 13 (46.4%)

Long intramedullary nail 21 (9.8%) 4 (14.3%)

Short intramedullary nail 12 (5.6%) 1 (3.6%)

Total hip replacement (cemented) 2 (0.9%) 0 (0.0%)

Total hip replacement (hybrid) 6 (2.8%) 0 (0.0%)

Total hip replacement (uncemented) 2 (0.9%) 0 (0.0%)

Nonsurgical treatment 1 (0.5%) 1 (3.6%)

Mean length of inpatient stay – days (SD) 11.7 (8.2) 15.8 (10.1) 0.015

Return to operating theatre (%) 2 (0.6%) 0 (0.0%) –
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anaesthetic assessments, and logistical challenges
surrounding the COVID-19 protocols, could all
potentially explain why a significantly lower proportion
of COVID-19 positive patients underwent surgery within
36h of admission compared with the patients who tested
negative (Table 2 and Figure 3). These variables may also
account for the significantly longer inpatient stay among
the COVID-19 positive patients.

In the present study, the 30-daymortality rate among hip
fracture patients with a positive COVID-19 test on admission
was 53.6%, which was significantly higher than those who
tested negative (6.7%), p<0.001. Similar findings have been
reported by the multicentre studies conducted in London
(30.5% positive vs 10.3% negative), New York (35.3% vs
7.1% suspected vs 0.9% negative), Scotland (35.5% positive
vs 8.3% negative) and Spain (30.4% positive vs 10.3%

negative).23–26 Assessment of risk factors for increased
mortality among COVID-19 positive patients was outside
the remit of this study. Nevertheless, Kayani et al found
that positive smoking history and more than three
comorbidities were significantly associated with increased
mortality in COVID-19 positive hip fracture patients.

Hall et al showed that a diagnosis of COVID-19 was an
independent risk factor for increased 30-day mortality in
patients with hip fractures.23 It is also worth noting that
nonsurgical treatment for hip fractures during the
COVID-19 pandemic is shown to be associated with poorer
outcomes.18,26 Interestingly, Catellani et al reported that
early surgical treatment in symptomatic COVID-19 positive
patients with proximal femoral fractures resulted in
improvement of their respiratory parameters.18 These
studies demonstrate that even during public health
emergencies, where possible, prompt surgery for fragility
hip fractures should be prioritised.

The main limitations of this study are its retrospective
design and reliance on the accuracy of the data
submitted to the NHFD. Additionally, the sensitivity of
the reverse transcriptase PCR test for COVID-19 ranges
between 71% to 98% and varies depending on the timing
of the test and the anatomical site.27 Since 32% of
patients were not tested, it is possible that asymptomatic
carriers were not detected, leading to an overestimation
of the mortality rate in COVID-19 positive patients.
Furthermore, as repeat testing during the inpatient stay
was not universally implemented during study period B,
we could not account for patients who might have been
infected postoperatively. Finally, the long-term outcomes
of our study population were not reported.

The strengths of this study include its multicentre design
covering a sizeable region of the UK and the inclusion of a
large sample size. The participating hospitals provide acute
orthopaedic services to 3.4% of the UK population and
treat 3.9% of all hip fractures in the UK, increasing the
wider generalisability of our findings.5,11 The current study
provides a valuable and timely insight into the

30-day mortality (%) 22 (6.7%) 15 (53.6%) <0.001

Discharge destination

Death during inpatient admission 23 (7.0%) 13 (46.4%) <0.001

Nursing care 25 (7.6%) 2 (7.1%)

Own home/sheltered housing 154 (47.1%) 5 (17.9%)

Rehabilitation unit 96 (29.4%) 7 (25.0%)

Residential care 22 (6.7%) 1 (3.6%)

Transfer to another acute hospital 3 (0.9%) 0 (0.0%)

Other 4 (1.2%) 0 (0.0%)

Discharge to pre-admission residence?

No 136 (41.6%) 20 (71.4%) 0.002

Yes 191 (58.4%) 8 (28.6%)

ASA = American Society of Anaesthesiologists; AMTS = abbreviated mental test score; SD = standard deviation

Figure 3 Box plot comparing the time to surgery for patients who
were (a) not tested, (b) tested negative, (c) tested positive for
COVID-19 on admission during period B.
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epidemiology of fragility hip fractures during the COVID-19
pandemic. Following widespread implementation of routine
testing and specific patient pathways to prevent
cross-infection in UK hospitals, further studies assessing
the accurate impact of the COVID-19 infections on
postoperative outcomes in hip fractures are warranted.

Conclusion
In conclusion, the nationwide lockdown due to the
COVID-19 pandemic did not result in a reduced incidence
of hip fractures in the elderly. A positive COVID-19 test on
admission was associated with a significantly higher
mortality rate. Future contingency plans for a potential
second wave of infections must take into account the
commonly occurring public health issues, such as hip
fractures among the elderly, which continue to pose a
significant healthcare burden despite the pandemic. This
study highlights the importance of timely delivery of
multidisciplinary care to this cohort of patients. While the
adaptive response may inevitably involve diverting
healthcare resources towards maximising medical and
intensive care capacity to accommodate for the critically
unwell COVID-19 patients, the stakeholders must also
ensure adequate provision of multidisciplinary care for this
particularly vulnerable group of patients.
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