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 � TRAUMA

The impact of COVID-19 on morbidity 
and mortality in neck of femur 
fracture patients
A pROspECtivE CAsE- COntROl COhORt study

Aims
Within the UK, around 70,000 patients suffer neck of femur (NOF) fractures annually. Pa-
tients presenting with this injury are often frail, leading to increased morbidity and a 30- day 
mortality rate of 6.1%. COVID-19 infection has a broad spectrum of clinical presentations 
with the elderly, and those with pre- existing comorbidities are at a higher risk of severe 
respiratory compromise and death. Further increased risk has been observed in the postop-
erative period. The aim of this study was to assess the impact of COVID-19 infection on the 
complication and mortality rates of NOF fracture patients.

Methods
All NOF fracture patients presenting between March 2020 and May 2020 were included. 
Patients were divided into two subgroup: those with or without clinical and/or laborato-
ry diagnosis of COVID-19. Data were collected on patient demographics, pattern of injury, 
complications, length of stay, and mortality.

Results
Overall, 132 patients were included. Of these, 34.8% (n = 46) were diagnosed with COV-
ID-19. Bacterial pneumonia was observed at a significantly higher rate in those patients with 
COVID-19 (56.5% vs 15.1%; p =< 0.000). Non respiratory complications such as acute kidney 
injury (30.4% vs 9.3%; p =0.002) and urinary tract infection (10.9% vs 3.5%; p =0.126) 
were also more common in those patients with COVID-19. Length of stay was increased by 
a median of 21.5 days in patients diagnosed with COVID-19 (p < 0.000). 30- day mortality 
was significantly higher in patients with COVID-19 (37.0%) when compared to those without 
(10.5%; p <0.000).

Conclusion
This study has shown that patients with a neck of femur fracture have a high rate of mor-
tality and complications such as bacterial pneumonia and acute kidney injury when diag-
nosed with COVID-19 within the perioperative period. We have demonstrated the high risk 
of in hospital transmission of COVID-19 and the association between the infection and an 
increased length of stay for the patients affected.

Cite this article: Bone Joint Open 2020;1-11:669–675.
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Introduction
the severe acute respiratory syndrome 
coronavirus 2 (sARs- Cov-2), also known as 
COvid-19, is a novel coronavirus first identi-
fied in december 2019 and has a broad spec-
trum of clinical presentations.1 patients who 
are elderly, immunocompromised and those 

with pre- existing comorbidities are at a higher 
risk of severe complications and death from 
COvid-19 particularly in the postoperative 
period.2

hip fractures are often a manifestation of 
increasing frailty and patients usually have 
multiple medical conditions. they have a 
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Fig. 1

definitions of community versus hospital- acquired infection.6

significant 30 day mortality of around 10% and a mortality 
at one year at around 33%.3 due to the complex needs of 
these patients and the significant associated mortality and 
morbidity, innovations have been devised to care for hip 
fracture patients. this includes multidisciplinary pathways 
and the best practice tariff that describe best standards of 
care. these include; surgery within 36 hours, joint ortho-
paedic/geriatric care, as well as bone protection and falls 
assessments.4

As a result of their frailty, hip fracture patients are at 
particularly high risk of severe complications if they contract 
COvid-19. the majority of patients admitted with hip frac-
tures are not considered candidates for level two or three 
care due to frailty, and so for many of these patients the 
scope for intervention where there is respiratory compro-
mise is more limited. therefore, when exposed to a virus 
that can cause severe hypoxaemia there is a very real antic-
ipated risk to life.5

this study collates is the largest dataset of hip fracture 
patients in one centre during the COvid-19 pandemic in 
the uK; collating perioperative clinical information on hip 
fracture patients and comparing postoperative outcomes 
and complications in those with and without COvid-19. 
the primary aim of the study was to identify the effect of 
COvid-19 on postoperative mortality. Further to this, the 
study sought to quantify the rates of complications, in 
particular those causing respiratory compromise.

Methods
Case identification. Cases were identified by contacting 
the hospital information services team who provided retro-
spective lists of patients under the care of the orthopaedic 
team who had tested positive by polymerase chain reac-
tion (pCR) for COvid-19 on a rolling weekly basis. the data 
were collected in a period between 1 March 2020 and 31 
May 2020. this was then cross- referenced with depart-
mental lists of patients with a diagnosis of neck of femur 
fracture. patients were separated into two groups: proven 
positive COvid-19 swabs or clinically suspected COvid-19, 
and patients with a negative swab and no clinical suspicion 
of COvid-19. patients were included as positive if they were 
diagnosed between seven days pre- admission and 30 days 
post- admission. patients who were negative on pCR test-
ing but had clinical and radiological features of COvid-19 
were identified by the orthogeriatric team. definitions of 
hospital versus community transmitted infection are seen 
in Figure 1.6

Ethics. the study data were collected following ap-
proval from the clinical effectiveness unit based within 
sheffield teaching hospitals (References sth21372 and 
9921).
Outcomes. the primary outcome for this study was 
mortality at 30 days post- admission. secondary out-
comes to be assessed include rates of respiratory 
complications, including bacterial pneumonia, other 
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Table I. patient demographics.

Variable
COVID-19- positive patients 
(n = 46)

Non- COVID-19- positive patients 
(n = 86)

All patients (n = 
132) p- value

Age yrs, mean ± sd 83.4 ± 9.8 81.4 ± 10.7 82.1 ± 10.5 0.229*

Male, n (%) 12 (26.1) 24 (27.9) 36 (27.3) 0.822†

Residency, n (%)
Own home/sheltered housing 33 (71.7) 68 (79.1) 101 (76.5) 0.343†

Residential/care home 13 (28.3) 17 (19.8) 30 (22.7%) 0.267†

Other institution 0 (0.0) 1 (1.2) 1 (0.8) 1.000†

ASA, n (%)
2 1 (2.2) 12 (14.0) 13 (9.8) 0.009†

3 33 (71.7) 40 (46.5) 73 (55.3)

4 12 (26.1) 34 (39.5) 46 (34.8)

Clinical Frailty Score, n (%)
1 to 3 1 (2.2) 10 (11.6) 11 (8.3) 0.009†

4 to 6 19 (41.3) 49 (57.0) 68 (51.5)

7 to 9 26 (56.5) 27 (31.4) 53 (40.2)

Nottingham Hip Fracture Score, n 
(%)
not applicable ( < 65 years) 1 (2.2) 1 (1.2) 2 (1.6) 0.957†

0.7% 1 (2.2) 1 (1.2) 2 (1.6)

1.1% 1 (2.2) 4 (4.8) 5 (3.8)

1.7% 0 (0.0) 1 (1.2) 1 (0.8)

2.7% 1 (2.2) 6 (7.0) 7 (5.3)

4.4% 6 (13.2) 15 (17.4) 21 (15.9)

6.9% 11 (23.9) 21 (24.4) 32 (24.2)

11% 9 (19.6) 16 (18.6) 25 (18.9)

16% 14 (30.5) 14 (16.3) 28 (21.2)

24% 2 (4.4) 5 (5.8) 7 (5.3)

34% 0 (0.0) 2 (2.3) 2 (1.6)

diabetes mellitus, n (%) 8 (19.4) 17 (19.8) 25 (18.9) 0.739†

pulmonary disease, n (%) 15 (32.6) 18 (20.9) 33 (25) 0.139†

Chronic kidney disease, n (%) 9 (19.6) 17 (19.8) 26 (19.7) 0.977†

ischaemic heart disease, n (%) 39 (84.8) 46 (53.5) 85 (64.4) 0.0003†

dementia, n (%) 23 (50) 29 (33.7) 52 (39.4) 0.068†

Active cancer, n (%) 10 (21.7) 13 (15.1) 23 (17.4) 0.339†

*Mann- Whitney u test.
†Chi squared.

complications, reintervention, and also the impact of 
infection on patient length of stay.
Data collection. data were collected on patient demo-
graphics, comorbidities and social history. Further in-
formation was collected about any recent admissions, 
timing of symptoms and management of fracture.
Statistical analysis. patient demographics were com-
pared using simple statistical analysis. the incidence 
of outcomes such as mortality and complications 
were compared using chi squared or Fisher’s exact test 
where appropriate. Continuous data was compared 
using Mann- Whitney u test to be resilient to outliers. 
significance was set at p < 0.05.

Results
Patient demographics. Over the study period, 132 
patients with neck of femur fracture were admitted. 
in all, 46 patients (34.8%) had a clinical diagnosis of 

COvid-19, with the majority being confirmed on labo-
ratory testing (n = 41, 89.1%). the mean age of patients 
identified was 82.1 years (49 to 100), and 27.3% (n = 
36) of patients were male (table i).
Patient comorbidities and social history. the most com-
mon comorbidity overall was ischaemic heart disease 
which was present in 64.4% of all patients and was 
observed at a significantly higher rate in the COvid-19 
positive subgroup (p= 0.0003) (table  i). similar rates 
of diabetes and chronic kidney disease were observed 
between the two groups with non- significantly higher 
rates of diagnoses of pulmonary disease and active can-
cer being observed in the COvid-19 group. the major-
ity of patients were from their own home (75%). For 
those patients admitted from care there was no signif-
icant difference between the two groups, with 28% of 
COvid-19- positive patients coming from care/nursing 
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Table II. Fracture pattern (p = 0.208).

Site of fracture

COVID-19- 
positive 
patients
(n = 46), n (%)

Non- COVID-
19- positive 
patients
(n = 86), n 
(%)

All patients
(n = 132), n 
(%)

intracapsular 26 (56.5) 47 (54.7) 73 (55.3)

A1 pertrochanteric 8 (17.4) 7 (8.1) 15 (11.4)

A2 pertrochanteric 6 (13.0) 22 (25.6) 28 (21.2)

A3 pertrochanteric 6 (13.0) 10 (11.6) 16 (12.1)

Table III. Fracture management (p = 0.114).

Intervention

COVID-19- 
positive 
patients
(n = 46), n 
(%)

Non- COVID-19- 
positive patients
(n = 86), n (%)

All patients
(n = 132), n 
(%)

total arthroplasty 1 (2.2) 11 (12.8) 12 (9.1)

hemiarthroplasty 23 (50.0) 27 (31.4) 50 (37.9)

dynamic hip screw 13 (28.3) 34 (39.5) 47 (35.6)

Cannulated hip screw 3 (6.5) 3 (3.5) 6 (4.5)

intramedullary nail 5 (10.9) 7 (8.1) 12 (9.0)

non- operative 1 (2.2) 4 (4.7) 5 (3.8)

Table IV. hospital versus community transmission.

Site of transmission

COVID-19- positive 
patients (n = 46), 
n (%)

Community- onset community- associated 8 (17.4)

Community- onset suspected healthcare- associated 4 (8.7)

hospital- onset indeterminate healthcare- associated 6 (13.0)

hospital- onset suspected healthcare- associated 18 (39.1)

hospital- onset healthcare- associated 10 (21.7)

homes in comparison to 21% of COvid-19- negative pa-
tients (p = 0.267).

On admission to hospital, the patient’s Clinical Frailty 
score (CFs) and nottingham hip Fracture score (nhFs) 
scores were calculated. Of the COvid-19- positive 
patients, a significantly higher proportion of patients 
had higher CFs than their negative COvid-19 coun-
terparts (p= 0.009). the range of nhFs were similar 
between the two groups (p = 0.957).
Injury pattern and fracture management. Within both 
subgroups there were a similar proportion of patients 
with intertrochanteric fractures with more variation 
in the fracture anatomy seen in extracapsular injuries 
(table ii). the majority of patients were managed oper-
atively with five patients (3.8%) being treated conserv-
atively due to being unfit for surgery, one due to se-
verity of COvid-19 infection on admission. Full details 
of operation types are seen in table iii. Of the patients 
fit enough for operative management, 81.1% had their 
operation within 36 hours of admission (n = 103). Of 
the remaining 24 patients, ten required medical optimi-
zation/reversal of anticoagulants, nine needed to wait 
for theatre space, three required further imaging/inves-
tigations and two waited for an appropriate surgeon to 
undergo a total hip arthroplasty. Of the patients who 
were COvid-19- negative, 22% (n = 18) had a delay to 
theatre in comparison to 13.3% (n = 6) of those who 
were positive (p = 0.263).

in the postoperative period, one COvid-19- negative 
patient had a planned admission to the high depen-
dency unit (1.2%). they had a CFs of 7 and an AsA of 

4, with increasing oxygen demands due to pre- existing 
lung disease. this decision was made proactively via 
multi- disciplinary discussion involving the orthopaedic, 
orthogeriatric and anaesthetic teams.
Timing of diagnosis of COVID-19. nine patients had 
symptoms of COvid-19 upon admission to hospital 
(19.6%). the timing of diagnosis for the majority of 
patients (n = 28; 60.8%) suggested in hospital trans-
mission due to current length of stay or recent prior 
admission (Figure 1 and table iv).
30-day mortality. in all, 37% (n = 17) of COvid-19 pos-
itive patients died within 30 days of sustaining a hip 
fracture compared to 10.5% (n = 9) of COvid-19 neg-
ative patients (chi squared; p <0.000). Of the COvid-
19- positive patients who passed away, all but three of 
the patients had COvid-19 listed on their death certif-
icate as a contributing factor (n = 14; 30.4%). Overall, 
26 out of 132 patients (19.7%) died within 30 days of 
their injury.
Pulmonary complications. Within 30 days after op-
eration, five patients developed pulmonary embo-
lism (3.8%). two of these patients had a diagnosis of 
COvid-19 as opposed to three who did not (chi squared 
p = 1.000). COvid-19 patients, however, demonstrat-
ed significantly increased rates of bacterial pneumo-
nia treated with antibiotics according to trust protocol 
(56.5% vs 15.1%; chi squared p = < 0.00001) and acute 
respiratory distress syndrome (8.7% vs 0%; Fishers ex-
act test p = 0.014) compared to patients who did not 
have COvid-19.
Other complications. Overall, 16.7% of patients with 
a hip fracture developed an acute kidney injury (AKi). 
30.4% of Cv19 patients developed an AKi, as opposed 
to 9.3% of non- COvid-19 patients who developed an 
AKi (chi squared p = 0.002). A single patient had a cer-
ebrovascular accident and another required surgical re-
intervention in the COvid-19 group. no non- COvid-19 
patients experienced these complications (table  v). 
Overall, COvid-19 patients had a rate of 87% for devel-
oping any complication, compared to 33.7% in non- 
COvid-19 patients (chi squared p < 0.01).
Length of stay. patients with a diagnosis of COvid-19 
had an extended median length of stay of 21.5 days 
(1 to 75) compared to a median of ten days (2 to 67) 
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Table V. Complication and mortality rates.

Complication

COVID-19- positive 
patients
(n = 46), n (%)

Non- COVID-19- 
positive patients
(n = 86)

All patients
(n = 132), n (%) p- value

superficial wound infection 1 (2.2) 0 (0) 1 (0.8) 0.353*

deep wound infection 0 (0) 0 (0) 0 (0) 1.000*

Wound dehiscence 0 (0) 0 (0) 0 (0) 1.000*

pulmonary embolism 2 (4.3) 3 (3.5) 5 (3.8) 1.000*

Bacterial pneumonia 26 (56.5) 13 (15.1) 39 (29.5) < 0.000†

Acute respiratory distress syndrome 4 (8.7) 0 (0) 4 (3.0) 0.014*

Acute kidney injury 14 (30.4) 8 (9.3) 22 (16.7) 0.002†

urinary tract infection 5 (10.9) 3 (3.5) 8 (6.1) 0.126*

Myocardial infarction 0 (0) 0 (0) 0 (0) 1.000*

Cerebrovascular accident 1 (2.2) 0 (0) 1 (0.8) 0.353*

Reintervention 1 (2.2) 0 (0%) 1 (0.8) 0.353*

death within 30 days 17 (37.0) 9 (10.5) 26 (19.7) < 0.000†

Overall number of patients with complications (including death) 40 (87.0) 29 (33.7) 69 (52.3) < 0.000†

*Fishers exact test.
†Chi squared.

in patients who were not diagnosed with COvid-19 
(Mann- Whitney u test, p < 0.000).

Discussion
COvid-19 infection in hip fracture patients is asso-
ciated with a higher 30- day mortality compared to 
COvid-19- negative counterparts. Our study has 
shown that over a third of patients (37%, n = 17) with 
a COvid-19- positive diagnosis died within 30 days of 
their admission to hospital. Our findings of increased 
30- day mortality in COvid-19- positive hip fracture 
patients are consistent with other studies in the uK 
and usA showing early mortality rates between 30% to 
56%.7-9 Within this study, however, high rates of diag-
nosis of ihd were observed in the COvid-19- positive 
subgroup (p= 0.0003). this has not been observed in 
previously published studies and may have contributed 
to the higher rate of mortality in those infected with 
COvid-19.10

For the COvid-19- positive patients included in this 
study, there was a significantly higher rate of bacterial 
pneumonia and/or respiratory distress in comparison 
to their COvid-19- negative counterparts (p= 0.0004). 
the 56.5% rate seen within this cohort is similar to 
what has been observed within an international pan- 
surgical study, where 512.% (n = 577) of patients 
suffered with bacterial pneumonia (diagnosed clinically 
and treated according to local microbiology protocols) 
and/or acute respiratory distress within the periopera-
tive period.2 however, within the hip fracture specific 
literature, these high rates have not been previously 
observed with studies demonstrating comparable rates 
to 201911 and much lower rates of 13.4%.7

With regards to non- pulmonary complications, there 
was a significantly increased rate of perioperative AKi for 

patients who were diagnosed as COvid-19- positive (p 
= 0.002). it has been documented within the literature 
that the infection has an impact on renal function with 
more than 40% of patients having abnormal protein-
uria at the time of being diagnosed as COvid-19 posi-
tive. this condition has been associated with increased 
risk of inpatient mortality with more elderly, male and 
those patients with comorbidities being at a higher risk 
of death.11 Careful fluid input and output monitoring 
has been advocated within guidance produced by the 
national institute of Clinical Excellence (niCE)12 to reduce 
the risk of this complication; however, the pathophysi-
ology is not yet fully understood.13

the extended patient length of stay within this 
study may be due to the increased morbidity associ-
ated with the complications of COvid-19. this seems 
to be in concordance with current literature; a study 
by Kayani et al7 demonstrated an extended length of 
stay in COvid-19 patients, with inpatient admissions 
being double that of COvid-19- negative patients. 
in this study, another factor affecting the length of 
stay for care and nursing home patients were ever- 
evolving changes in criteria for patient flow to inter-
mediate community rehabilitation services. due to the 
emerging evidence on COvid-19 infection, the criteria 
for patients to successfully step down to a community 
rehabilitation bed kept constantly changing, including 
the introduction of criteria including a wait of 14 days 
in hospital. As well as the change in guidelines, the 
increased incidence of co- morbidities like ihd and 
increased frailty (CFs) within the COvid-19- positive 
subgroup may have led patients to require a longer 
length of stay and therefore predisposed them to noso-
comial COvid-19. this is an area which requires further 
research.
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Within this study, 17.4% (n = 8) of hip fracture 
patients were admitted with symptoms of COvid-19 
and became symptomatic within two days with no prior 
hospital admission. this rate is lower than what has 
been previously observed, with 26% of patients having 
been symptomatic in a national multicentre study.14 
One challenge of COvid-19, is the long incubation 
periods which some patients experience, being much 
longer than that of influenza (1.4 days).15 typically, the 
incubation period of COvid-19 is five to six days but has 
been reported to be as long as 14 to 19 days.16,17 this 
has the potential to lead to some patients becoming 
symptomatic during their inpatient stay, despite being 
infected prior to admission. this long incubation 
period, in combination with the potential for spread 
from asymptomatic or paucisymptomatic patients, also 
makes COvid-19 a potent nosocomial threat, espe-
cially in an environment containing a large proportion 
of elderly or comorbid individuals. in this study, many 
patients appear to have contracted COvid-19 within the 
hospital environment, despite adoption of cohort bays 
and wards18 and staff personal protective equipment 
being used in line with uK government guidance.19 
the multidisciplinary team (consisting of orthopaedics, 
orthogeriatrics, microbiology, infection control, and 
senior nursing staff) also proactively identified the risks 
of nosocomial transmission, reporting weekly figures 
and adjusting cohort ward and bay use accordingly.

Within our cohort of patients, 80.3% (n = 103) of 
patients were operated on within 36 hours who were 
treated operatively which is comparable to other 
studies.14,20 Five patients in our cohort were treated 
non- operatively; four patients were not fit for an 
anaesthetic secondary to respiratory compromise (one 
patient was COvid-19- positive) and one patient being 
bed bound and comfortable. during COvid-19, the 
theatre capacity within our establishment changed 
significantly with initially only having one theatre list 
per day but demand resulted in increasing this capacity 
during the latter stages of COvid-19 to a maximum 
of three trauma lists on some days due to hip fracture 
care and other general orthopaedic trauma. there 
were 24 patients who did not receive operative inter-
vention within 36 hours (nine due to lack of time; four 
patients required 48 hours following anticoagulation; 
two patients awaiting MRi; two patients awaiting 
surgery for total hip arthroplasty; six patients required 
further optimization medically; one awaiting COvid-19 
swab preoperatively). Our COvid-19 swab precautions 
changed throughout, with patients initially having 
to wait for COvid-19 swab results prior to operative 
treatment, but this was only during the early stages of 
COvid-19. swab results did not result in delays in the 
latter stages of COvid-19 due to increased access to 
testing.

it should be considered when analyzing the data 
that it was collected from clinical notes and electronic 
patient systems. the accuracy of data collected was 
based on what had been documented by the medical 
team, but as they are used to direct clinical practice it 
can be expected that they are at an established stan-
dard. COvid-19 pCR sensitivity can vary based on spec-
imen quality and test performed.21 during the study 
period, a dual target assay with high sensitivity and 
specificity was used at sheffield teaching hospitals.22 
due to an international shortage of extraction reagents, 
extraction- free pCR was run on a large proportion of 
samples from mid- April, with an approximate 5% 
reduction in diagnostic sensitivity as a consequence.

this study has shown that patients with a neck 
of femur fracture have a high rate of mortality and 
complications such as bacterial pneumonia and AKi 
when diagnosed with COvid- 19 within the perioper-
ative period. We have demonstrated the high risk of in 
hospital transmission of COvid-19 and the association 
between the infection and an increased length of stay 
for the patients affected.

Take home message
  - COVID-19-positivehipfracturepatientshaveasignificantly
higherriskofmortalitythantheirnegativecounterparts.
  - Theincidenceofsuperaddedbacterialpneumoniaandacute

kidneyinjuryishighinhipfracturepatientsdiagnosedwithCOVID-19.
  - ThereisapotentiallyhighriskofinhospitaltransmissionofCOVID-19.

Twitter
Follow A. E. Ward @Ward89A
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