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Abstract
Aims In the UK, deaths associated with COVID-19 have occurred in two waves. Evidence has shown an increase in 30-day 
mortality for hip fracture patients co-infected with COVID-19. However, there are no studies analysing mortality trends 
between the first two waves of the UK pandemic. Additionally, hospital versus community acquired COVID-19 infection 
between the two waves has not been analysed. Furthermore, predictive factors of 30-day mortality have not been fully 
evaluated.
Methods Data from two audits conducted by the CHIP collaborative group were used: a published regional audit in England 
of nine hospitals providing the COVID-19 negative cases and an unpublished UK national audit of 43 hospitals, which pro-
vided the COVID-19 positive cases. Data collection for the COVID-19 positive cases was from 23 March to 31 December 
2020. September 1, 2020 was used to define the transition between the two waves.
Results There were 517 COVID-19 positive hip fracture patients and 1445 COVID-19 negative hip fracture patients. Overall, 
30-day mortality rates were 5.7% in the COVID-19 negative group and 22.4% in the COVID-19 positive patients (p < 0.001). 
A difference in survival function between the first and second waves was found (p = 0.038). To allow for significant demo-
graphic differences, a matched analysis of 185 patients found a 26.5% 30-day mortality in the first wave compared to 21.1% 
in the second wave (p = 0.222). Within the COVID-19 positive groups, the virus was hospital acquired in 66.7% of cases in 
the first wave and 72.8% of cases in the second wave (p = 0.130). Independent predictors of mortality were found to include 
COVID-19 positive status, AMTS ≤ 6, male gender and age.
Conclusion There was a reduction in 30-day mortality for hip fracture patients co-infected with COVID-19 between the 
two UK pandemic waves but this was not statistically significant. There was no reduction in hospital acquired COVID-19 
infection between the two waves.
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Introduction

The COVID-19 pandemic emerged in the UK with the first 
reported case in February 2020. Since then, the virus has 
caused undue stress on the National Health Service with over 
149,000 associated deaths [1]. According to the national sta-
tistics the distribution of deaths has occurred in two main 
waves, March to August 2020 and September to February 

2021 [1]. Evidence suggests this is in a similar fashion to 
previous pandemic outbreaks such as the Spanish flu [2].

COVID-19 has been shown to cause the highest mortality 
in the elderly and those with co-morbidities [3]. Hip fracture 
patients are amongst the most vulnerable cohort and make 
up a large proportion of orthopaedic trauma. The National 
Institute for Health and Care Excellence (NICE) and Best 
Practice Tariff in the UK has streamlined care for this group 
in order to reduce mortality and morbidity associated with 
sustaining a hip fracture. According to the UK National Hip 
Fracture Database mortality rates have decreased since the 
introduction of these care pathways with a national mortality 
rate of 6.5% in 2019 [4].
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However, several studies have found that a patient sus-
taining a hip fracture with concomitant COVID-19 infec-
tion has a significantly increased mortality rate. Wright 
et al. found a mortality rate of 11.7% (2/17) [5], Vives 
et al. 30.4% (7/23) [6], Kayani et al. 30.5% (25/82) [7], 
Hall et al. 33.3% (9/27) [8], Egol et al. 35.3% (6/17) [9], 
Arafa et al. 36.8% (7/19) [10], Wignall et al. 38.2% (13/24) 
[11] and Farii et al. 40% (20/50) [12]. Similarly, meta-
analyses conducted by Wang et al. (16 studies) and Lim 
and Pranata (6 studies) found mortality rates of 32.6% 
[13] and 36% [14], respectively. These studies were all 
conducted within the first wave of the pandemic, prior to 
1 June 2020.

COVID-19 has been shown to be an independent risk fac-
tor for mortality [8, 15]. Other factors that comprise the Not-
tingham Hip Fracture Score (NHFS) have previously been 
validated to predict 30-day mortality [3]. Prior to the pan-
demic, Wiles et al. showed that a NHFS > 4 yields a 30-day 
mortality of 13.7% compared with 3.5% with a NHFS < 4 
[16]. Tsang et al. provided 30-day mortality rates associated 
with individual parameters, postulating that the Hb level had 
the highest impact on mortality, 10.7% followed by presence 
of malignant disease 10.2%, > 90 years of age 9.6%, male 
sex 9.3%, living in an institution 9.1% and an Abbreviated 
Mental Test Score (AMTS) < 7 8.9% [17].

Our previous regional audit conducted in the North West 
of England of 1633 patients from 23 March to 23 June, com-
paring 30-day mortality rates in matched data sets, found 
mortality increased from 6.8% (2019 patients) to 35.6% 
(63/177) in COVID-19 positive patients [15]. This study 
has the largest number of COVID-19 positive patients and 
the longest time frame spanning until 23 June 2020 amongst 
currently published studies.

Broader studies have shown a reduced case fatality rate 
for COVID-19 patients without associated fractures as the 
pandemic has progressed [18], but no analysis to date has 
considered whether or not these improvements apply to 
the hip fracture population. Currently, there are no studies 
expressing the mortality of hip fracture patients infected 
with COVID-19 beyond June 2020 and therefore no publi-
cations analysing the progression of the pandemic within the 
hip fracture population over the last year, with comparison 
between the pandemic waves.

The primary aim of this UK national audit was to com-
pare the mortality in hip fracture patients co-infected with 
COVID-19 between the first two waves of the UK pandemic. 
Secondary outcomes included analysis of possible predic-
tors of 30-day mortality including age, male sex, admitted 
from institution, co-morbidities, presence of malignancy, 
AMTS, haemoglobin level, NHFS and time to surgery for 
COVID-19 positive status hip fracture patients. Further sec-
ondary outcomes were comparison of hospital versus com-
munity acquired COVID-19 infection, time to theatre and 

rates of total hip replacement procedures between waves of 
the pandemic.

Methods

Data was analysed from a published regional observational 
audit carried out in the North West of England (CHIP 1) 
[15], and an unpublished national audit carried out in 
43 hospital NHS trusts in England, Wales, Scotland and 
Northern Ireland (CHIP 2) [19], both conducted by the 
same authorship group. The audits were approved and reg-
istered at the leading trust (registration numbers 24107 and 
24,459) and at each collaborating hospital.

CHIP 1 data was collected from 23 March (date of UK 
lockdown) to 23 June 2020 with mortality tracing to 23 
July 2020. For control purposes the 2019 data was col-
lected from the same period 23 March to 23 June 2019. 
CHIP 2 data was collected from 23 March to 31 December 
2020, with mortality tracing to 31 January 2021.

The inclusion criterion was all hip fracture patients over 
the age of 60. Exclusion criteria were femoral shaft frac-
tures (defined as a fracture greater than 5 cm below the 
lesser trochanter), periprosthetic femur fractures, pelvic or 
acetabular fractures, pathological fractures, open fractures 
and conservatively managed patients.

Each Principal Investigator (PI) at each hospital identi-
fied patients from a prospective database used to submit 
to the UK National Hip Fracture Database (NHFD). Data 
points required for the study including identification of 
mortality were found from individual patient records. A 
patient was considered to be infected with COVID-19 
if confirmed with a Polymerase Chain Reaction (PCR) 
test. We defined community acquired infection for those 
patients who had COVID-19 positive PCR on admission 
and hospital acquired for those who tested negative on 
admission but subsequently became positive during their 
inpatient stay.

Data collected included age, sex, residence, ASA 
grade, AMTS, number of co-morbidities, active or his-
tory of malignancy, admission Hb level, vitamin D level, 
fracture type, surgical intervention, date of admission and 
discharge, date and time of surgery, type of surgery per-
formed, review by ortho-geriatrician, 30-day mortality 
and COVID-19 status including timing of PCR tests (on 
or during admission). The NHFS, timing of surgery and 
length of stay were calculated from the collected data.

Data was uploaded onto specifically designed web-
based forms with limited free text boxes to increase con-
sistency and reliability. Each PI had the opportunity to 
clarify any uncertainties through continual contact with 
the study leads. The web-based forms automatically pop-
ulated corresponding spreadsheets. Data collection was 
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in accordance with UK Caldicott principles [20] and in 
line with hospital information governance guidelines. No 
patient identifiable data was uploaded and it was not pos-
sible to back trace any patients. Informed consent and ethi-
cal approval therefore was not required.

According to the UK national statistics the maximal dip 
in the waves occurred 1 September 2020, and therefore, this 
date was used to define the transition between the two waves 
[1]. The first wave defined as 23 March to 31 August 2020 
and the second wave 1 September to the end of our data col-
lection (31 December 2020).

Statistical analysis was performed using IBM SPSS Sta-
tistics (version 27). Continuous data is presented and means 
(± standard deviation (SD)) and categorical data summarised 
with absolute and relative frequencies. Continuous varia-
bles were compared across study groups with an analysis of 
variance (ANOVA), with post-hoc testing using a Bonfer-
roni correction as appropriate. Comparisons for categorical 
data were made using the Chi-square test. A Kaplan–Meier 
survival analysis compared survivorship between the study 
groups and the generalised Wilcoxon test was used to test 
for significant differences. The baseline demographic vari-
ables for the COVID-19 positive groups differed; therefore, 
a matched sub-analysis was performed in order to eliminate 
the effect of these confounding variables when assessing 
mortality between the groups. Binary logistic regression was 
used to calculate adjusted odds ratios and identify independ-
ent predictors of 30-day mortality. P-values < 0.05 were con-
sidered to be statistically significant.

Results

The study group comprised of 517 COVID-19  posi-
tive patients from 43 different hospital Trusts across 
England, Wales, Scotland and Northern Ireland. These 
517 patients were all recorded in our second (national) 
unpublished audit. There were 1445 COVID-19 nega-
tive control patients which had been recorded in our 
earlier published CHIP 1 regional audit conducted in the 
North West of England [15]. Thus, this new study com-
prised four patient groups for analysis: 234 patients who 
were COVID-19 positive in the first wave, 283 patients 
COVID-19 positive in the second wave, 825 patients 
in the COVID-19 negative 2019 pre-pandemic control 
cohort and 620 COVID-19 negative patients in the 2020 
during pandemic control cohort.

Demographics of the study population

The overall mean age of the study population was 82.4 years. 
Post-hoc testing revealed that there were significant dif-
ferences across the study cohorts, with the mean age 

significantly higher in the COVID-19 positive first wave as 
compared to the control patients 2019 and COVID-19 nega-
tive 2020 cohorts (p < 0.001). There were no significant dif-
ferences in mean age between the COVID-19 positive first 
and second waves (p = 0.227) and between the COVID-
19 positive second wave and the COVID-19 negative groups 
(p = 0.082–0.332) (Table 1).

Gender differences were significantly different across the 
study groups. There was a significantly greater proportion 
of males in the COVID-19 positive groups (30.0%) as com-
pared to the COVID-19 negative groups (24.7%; p = 0.014), 
but no significant differences when comparing the COVID-
19 positive first wave and COVID-19 positive second wave 
cohorts (p = 0.111).

A significantly greater proportion of patients were 
admitted from an institution in the COVID-19 positive first 
wave, as compared to the COVID-19 positive second wave 
(p < 0.001) and the COVID-19 negative cohorts (p < 0.001). 
There were no differences between usual place of residence 
between the COVID-19  positive second wave and the 
COVID-19 negative cohorts (p = 0.896) (Table 1).

The COVID-19 positive groups were more likely to be 
co-morbid (p < 0.001), have a lower AMTS score (p < 0.001) 
and have a lower Hb on admission (p = 0.008) (Table 1). 
The mean NHFS was significantly higher in the COVID-
19 positive first wave cohort as compared to the three other 
groups (p < 0.001–0.012). Interestingly however, the mean 
NHFS was significantly lower in the COVID-19  posi-
tive second-wave cohort as compared to the other groups 
(p < 0.001–0.002). There were no significant differences 
in mean NHFS between the COVID-19 negative 2019 and 
2020 groups (Table 1).

Considering the COVID-19 positive groups, the virus 
was hospital acquired in 66.7% of cases in the first wave 
and 72.8% of cases in the second wave (p = 0.130). A sub-
analysis of the community acquired cases identified that 
63.9% of patients in the first wave were admitted from 
an institution, as compared to 36.1% in the second wave 
(p = 0.002).

Mortality

Overall 30-day mortality rates were 5.7% in the COVID-
19 negative patients and 22.4% in the COVID-19 positive 
patients (p < 0.001) (Table 1). Figure 1 gives the overall 
number of COVID-19 positive admissions by month, with 
the corresponding mortality rates. Figure 2 gives a survival 
analysis comparing the study cohorts. Applying the gen-
eralised Wilcoxon test identified differences in survival 
function between the COVID-19 positive first and second 
waves (p = 0.038). Survivorship was also significantly 
lower in the COVID-19 positive first and second waves to 
the COVID-19 negative 2019 and 2020 groups (p < 0.001 
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and p < 0.001, respectively). There were no differences in 
survival between the COVID-19 negative 2019 and the 2020 
cohorts (p = 0.119).

Significant differences in demographic characteristics 
between the COVID-19 positive first wave and second wave 
cohorts were seen, as previously highlighted. A matched 
analysis was therefore undertaken to eliminate the effects of 
these confounding variables and identify if these mortality 

differences between waves were true, or simply a function of 
the differing patient characteristics. This sub-analysis com-
prised of 185 cases from the first wave and 185 cases from 
the second wave matched exactly on NHFS (there were 147 
unmatched cases). Thirty-day mortality in the first wave was 
26.5% as compared to 21.1% in the second wave, and this 
was not statistically significant (p = 0.222).

Risk factors for mortality

Logistic regression was used to identify the independ-
ent predictors of 30-day mortality across the entire four 
study and control groups by adjusting for confounding 
variables. Age, male gender, AMTS ≤ 6 and a COVID-
19 positive status were all identified to be independent 
predictors. The effect size was largest for a COVID-
19 positive status with an adjusted OR of 4.00 (95% 
CI = 2.77–5.76) (Table 2).

Orthopaedic management

There were no differences in the fracture type across any 
of the study groups. Similarly, there were no differences in 
whether arthroplasty or fixation was performed when com-
paring the COVID-19 negative and the COVID-19 positive 
cohorts (COVID-19 negative: arthroplasty 52.0% vs fixation 

Table 1  Mortality, demographics and clinical characteristics

p-values compare differences across all groups. †Chi-squared test. *ANOVA. Significant values are given in bold

Variable COVID-19 negative COVID-19 positive Group 
comparison 
p-value2019 cohort (n = 825) 2020 cohort (n = 620) First wave (n = 234) Second wave 

(n = 283)

30-day mortality Dead 41 (5.0%) 42 (6.8%) 61 (26.1%) 55 (19.4%)  < 0.001†

Alive 784 (95.0%) 578 (93.2%) 173 (73.9%) 228 (80.6%)
Age (years) 82.0 ± 8.3 81.2 ± 9.2 84.8 ± 7.7 83.2 ± 8.7  < 0.001*
Gender Male 236 (28.6%) 189 (30.5%) 91 (38.9%) 91 (32.2%) 0.026†

Female 589 (71.4%) 431 (69.5%) 143 (61.1%) 192 (67.8%)
Place of residence Own home/

ward con-
trolled

652 (79.0%) 497 (80.2%) 142 (60.7%) 226 (79.9%)  < 0.001†

Institution 173 (21.0%) 123 (19.8%) 92 (39.3%) 57 (20.1%)
Number of comor-

bidities
Less than 2 391 (47.4%) 291 (46.9%) 59 (25.2%) 103 (36.4%)  < 0.001†

2 or more 434 (52.6%) 329 (53.1%) 175 (74.8%) 180 (63.6%)
Active or previous 

malignancy
Yes 126 (15.3%) 98 (15.8%) 43 (18.4%) 60 (21.2%) 0.104†

No 699 (84.7%) 522 (84.2%) 191 (81.6%) 223 (78.8%)
AMTS  ≥ 7 567 (69.8%) 421 (68.7%) 100 (46.7%) 177 (66.3%)  < 0.001†

 ≤ 6 245 (30.2%) 192 (31.3%) 114 (53.3%) 90 (33.7%)
Hb on admission  < 10 g/dL 97 (11.8%) 84 (13.5%) 43 (18.4%) 52 (18.4%) 0.008†

 ≥ 10 g/dL 728 (88.2%) 536 (86.5%) 191 (81.6%) 231 (81.6%)
NHFS 5.6 ± 1.3 5.5 ± 1.5 5.9 ± 1.6 5.2 ± 1.5  < 0.001
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Fig. 1  Monthly admissions (grey bars) and monthly mortality 
rate (black line) for the COVID-19  positive patients. The month of 
December is excluded as an incomplete data set for December was 
submitted by some of the participating hospitals
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48.0%; COVID-19 positive: arthroplasty 51.7% vs fixation 
48.3%; p = 0.918). However, in the arthroplasty patients, 
rates of total hip replacement (THR) were significantly 
lower in the COVID-19 positive cohort (4.1%) as compared 
to the COVID-19 negative group (14.5%) (p < 0.001). In the 
fixation patients, the rates of DHS and intramedullary nail-
ing did not vary according to COVID-19 status (p = 0.843) 
(Table 3).

There was no difference in time to theatre between any 
of the study groups (p = 0.119). However, length of stay 
was significantly shorter in the COVID-19 negative 2020 
cohort, as compared to the COVID-19  negative 2019 
cohort (p < 0.001). Length of stay was significantly shorter 
in the COVID-19 negative 2019 and 2020 cohorts as com-
pared to the COVID-19 positive first wave (p = 0.035 and 
p < 0.001, respectively) and the COVID-19 positive second 
wave (p < 0.001 and p < 0.001, respectively). There were no 

Fig. 2  Kaplan–Meier survival 
analysis comparing the study 
cohorts

Table 2  Logistic regression analysis to identify predictors of 30-day 
mortality

CI confidence interval. *Continuous variables. Significant values are 
given in bold

Variable Adjusted odd ratio ± 95% CI p-value

Age* 1.05 (1.01–1.09) 0.015
Male gender 1.71 (1.04–2.82) 0.035
Admitted from institution 0.93 (0.55–1.56) 0.779
2 or more comorbidities 1.36 (0.82–2.25) 0.240
No previous malignancy 0.99 (0.58–1.69) 0.960
AMTS ≤ 6 2.07 (1.36–3.15) 0.001
Hb < 10 0.94 (0.54–1.63) 0.819
NHFS* 1.03 (0.73–1.46) 0.867
Time to theatre > 36 h 1.30 (0.93–1.81) 0.130
COVID-19 positive status 4.00 (2.77–5.76)  < 0.001

Table 3  Fracture type, surgical procedure and length of stay

p-values compare differences across all groups. †Chi-squared test. *ANOVA. Significant values are given in bold

Variable COVID-19 negative COVID-19 positive Group 
comparison 
p-value2019 cohort 

(n = 825)
2020 cohort 
(n = 620)

First wave (n = 234) Second wave 
(n = 283)

Fracture type Intracapsular 485 (58.8%) 360 (58.1%) 138 (59.0%) 156 (55.1%) 0.740†

Extracapsular 290 (35.2%) 213 (34.4%) 81 (34.6%) 102 (36.0%)
Subtrochanteric 50 (6.1%) 47 (7.6%) 15 (6.4%) 25 (8.8%)

Procedure Hemiarthroplasty 356 (43.2%) 284 (45.8%) 122 (52.1%) 134 (47.5%)  < 0.001†

THR 71 (8.6%) 40 (6.5%) 5 (2.1%) 6 (2.1%)
DHS 253 (30.7%) 184 (29.7%) 68 (29.1%) 79 (28.0%)
IM nail 138 (16.7%) 104 (16.8%) 31 (13.2%) 53 (18.8%)
Other 6 (0.7%) 8 (1.3%) 8 (3.4%) 10 (3.5%)

Time to theatre (h) 35.1 ± 37.8 33.4 ± 63.7 42.6 ± 56.1 36.4 ± 40.6 0.119*
Length of stay (days) 18.5 ± 16.1 13.0 ± 17.8 22.3 ± 20.2 25.6 ± 17.9  < 0.001*
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differences in length of stay between the COVID-19 positive 
first and second waves (p = 0.265) (Table 3).

Discussion

Between the two waves

Analysis between the two UK waves revealed no differ-
ence in mean age or proportion of males. However, there 
was a significant difference in the NHFS, with a higher 
score in the first wave compared with COVID-19 nega-
tive controls and a significantly lower score in the sec-
ond wave, suggesting a frailer cohort in the first wave. 
A potential explanation could be due to the ‘lockdown 
effect’. Frailer patients are more likely to sustain their hip 
fractures within their homes or institutions, with the less 
frail sustaining their hip fractures outside. The lockdown 
therefore forced the less frail to remain in doors during the 
first wave and thereby protecting them from falls. As the 
lockdown eased in the second wave, the less frail began 
venturing out, and possibly accentuated by decondition-
ing, were more unsteady, leading to increased likelihood 
of sustaining a hip fracture.

Our primary aim was to evaluate the mortality in hip 
fracture patients co-infected with COVID-19 between the 
two waves of the UK pandemic. This is the largest study 
yet to report and the first to analyse across the pandemic 
waves. The mortality in the first wave was 26.1% and lower 
in the second wave, 19.4%. Survival analysis also showed a 
difference, and this was statistically significant (p = 0.038). 
To adjust for the confounding NHFS, a matched analy-
sis between the first and second waves presented mortal-
ity rates of 26.5% and 21.1%, respectively, which was not 
statistically significant. Thus, we believe that the appar-
ent reduction in mortality between the waves may partly 
have been driven by the confounding influence of different 
patient demographics.

Although the mortality rates observed in our study are 
corroborated with previously published studies [8, 13, 14], 
they are somewhat lower than our previously published 
audit [15] and other smaller earlier studies. There may 
have been some reduction in mortality in the second wave 
secondary to the introduction of dexamethasone admin-
istration in July 2020 as it was demonstrated to reduce 
28-day mortality rates in patients diagnosed with COVID-
19 [21]. The lower mortality rates than previously reported 
may also perhaps be explained by the small size of early 
studies, or some under-reporting of deaths in our study 
if some patients died in the community after discharge. 
Our reporting system remained consistent throughout our 
study and should allow reasonable comparison between 
the waves.

Risk factors for mortality

Independent risk factors of 30-day mortality were found to 
be COVID-19 positive status, AMTS ≤ 6, male gender and 
age, in descending order of effect size. Recent published 
studies support the impact of COVID-19 having at least a 
four-fold increase in mortality when accounting for other 
confounders [8, 13–15]. Previous literature also supports 
the effect of age, male gender and AMTS on mortality; 
however, our study proposes that AMTS and male gender 
have a bigger effect on mortality than other factors such as 
age and co-morbidities [17]. This is important to consider 
when using the NHFS to predict 30-day mortality dur-
ing the pandemic, as the NHFS gives age > 85 a heavier 
weighting compared with AMTS or male gender.

We analysed low vitamin D as a risk factor for mortality 
in our CHIP2 study [19] and found no association in our 
group of 517 study patients despite having observed a non-
significant trend towards an association in our earlier smaller 
CHIP1 study [15].

Hospital and community acquired COVID‑19

We found that there was no difference between the number 
of hospital acquired COVID-19 infections between the two 
waves, suggesting that despite strict infection control, hip 
fracture patients were frequently contracting COVID-19 
within hospitals.

During the second wave, in the UK 17.6% of all COVID-
19 infections appeared to be healthcare associated infections 
[18]. A major trauma centre in England found that 81.2% 
of COVID-19 infection in hip fracture patients were hos-
pital acquired [22] and Lakhani et al. found age and length 
of hospital stay as significant factors for hospital acquired 
COVID-19 [23].

It is difficult to ascertain why transmission in hospitals 
has not decreased. Possible explanations include greater 
number of COVID-19 positive inpatients and more difficulty 
maintaining adequate infection control over time. Zheng 
et  al. reported an increase in COVID-19 rates amongst 
healthcare workers, which may also have contributed [24]. 
This is of some concern and requires further studies in order 
to inform improved infection control processes in future 
COVID-19 outbreaks.

Time to theatre, length of stay and surgery type

Our study showed no difference in time to theatre between 
waves or compared with controls. The length of stay was 
also no different between waves. However, length of stay 
was significantly shorter in the COVID-19 negative 2020 
cohort compared with 2019 cohort, which may be due to the 
practice of rapid discharge of COVID-19 negative patients to 
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prevent them contracting COVID-19 in hospital. We found 
that for intracapsular hip fractures, rates of THR were sig-
nificantly lower in the COVID-19 positive patients. This 
may be due to following British Orthopaedic Association 
guidelines [25] on selecting hemiarthroplasty over THR to 
allow simpler surgery, aiming to reduce mortality. It may 
also reflect that COVID-19 patients were more frail in the 
first wave, although the trend to reduced THR was main-
tained in both waves.

This study took place in the pre-vaccine era of the pan-
demic. Vaccines have subsequently been shown to reduce 
mortality in COVID-19 infected individuals [26, 27]. We 
suggest that clinicians should assess the COVID-19 vac-
cine history of all hip fracture patients now presenting to 
hospitals and offer immunisation or a booster dose to all 
unprotected or inadequately protected individuals. Further 
studies will be required to define the impact of vaccination 
on mortality in hip fracture patients, both when administered 
pre-injury, and when given post-injury to compensate for 
inadequate existing immunity.

Limitations

This is an observational study of a retrospective design, 
although data was collected prospectively as part of the 
NHFD. Some positive diagnoses of COVID-19 could have 
been missed for lack of testing, or because they became posi-
tive after hospital discharge. Some patient deaths may have 
been missed if they occurred after discharge and had not 
been informed back to the treating hospitals. No attempt was 
made to assess severity of infection, other than mortality. 
The definition used for community versus hospital acquired 
COVID-19 is simplistic, and some patients with commu-
nity acquired disease could have been mis-categorised as 
hospital acquired. Our control patients were recruited pre-
pandemic and in the first wave but not during the second 
wave.

Conclusion

There was no significant difference in 30-day mortality for 
hip fracture patients co-infected with COVID-19 between 
the two UK pandemic waves after adjusting for frailty.

There was no reduction in hospital acquired COVID-19 
infection between the two waves.
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