
VOL. 9, NO. 12, DECEMBER 2020 873

Freely available onlineFollow us @BoneJointRes

BJR

N. D. Clement,
N. Ng,
C. J. Simpson,
R. F. L. Patton,
A. J. Hall,
A. H. R. W. Simpson,
A. D. Duckworth

From Royal Infirmary of 
Edinburgh, Edinburgh, 
UK

Correspondence should be sent to
Nicholas D. Clement; email:  
 nickclement@ doctors. org. uk

doi: 10.1302/2046-3758.912.BJR-
2020-0473.R1

Bone Joint Res 2020;9(12):873–
883.

�� MetA- ANALySiS

The prevalence, mortality, and 
associated risk factors for developing 
COVID-19 in hip fracture patients: a 
systematic review and meta- analysis

Aims
The aims of this meta- analysis were to assess: 1) the prevalence of coronavirus disease 2019 
(COVID-19) in hip fracture patients; 2) the associated mortality rate and risk associated with 
COVID-19; 3) the patient demographics associated with COVID-19; 4) time of diagnosis; and 5) 
length of follow- up after diagnosis of COVID-19.

Methods
Searches of PubMed, Medline, and Google Scholar were performed in October 2020 in line 
with the Preferred Reporting Items for Systematic Review and Meta- Analysis (PRISMA) state-
ment. Search terms included “hip”, “fracture”, and “COVID-19”. The criteria for inclusion were 
published clinical articles reporting the mortality rate associated with COVID-19 in hip fracture 
patients. In total, 53 articles were identified and following full text screening 28 articles satis-
fied the inclusion criteria.

Results
A total of 28 studies reported the mortality of COVID-19- positive patients, of which 21 stud-
ies reported the prevalence of COVID-19- positive patients and compared the mortality rate to 
COVID-19- negative patients. The prevalence of COVID-19 was 13% (95% confidence interval 
(CI) 11% to 16%) and was associated with a crude mortality rate of 35% (95% CI 32% to 39%), 
which was a significantly increased risk compared to those patients without COVID-19 (odds 
ratio (OR) 7.11, 95% CI 5.04 to 10.04; p < 0.001). COVID-19- positive patients were more likely to 
be male (OR 1.51, 95% CI 1.16 to 1.96; p = 0.002). The duration of follow- up was reported in 20 
(71.4%) studies. A total of 17 studies reported whether a patient presented with COVID-19 (n = 
108 patients, 35.1%) or developed COVID-19 following admission (n = 200, 64.9%), of which 
six studies reported a mean time to diagnosis of post- admission COVID-19 at 15 days (2 to 25).

Conclusion
The prevalence of COVID-19 was 13%, of which approximately one- third of patients were di-
agnosed on admission, and was associated with male sex. COVID-19- positive patients had a 
crude mortality rate of 35%, being seven times greater than those without COVID-19. Due to 
the heterogenicity of the reported data minimum reporting standards of outcomes associated 
with COVID-19 are suggested.
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Article focus
�� The prevalence of coronavirus disease 

2019 (COVID-19) in hip fracture patients 
and the associated mortality rate and risk 
associated with a positive diagnosis of 
COVID-19.

�� The patient demographics, rate and time 
of acquiring COVID-19 after presentation, 
and assessment of whether the length of 
follow- up after diagnosis of COVID-19 
was acceptable.
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Key messages
�� The prevalence of COVID-19 in hip fracture patients 

was 13%, which was associated with a seven- fold 
increased mortality risk.
�� The reporting of length of follow- up and follow- up 

from time of diagnosis of COVID-19 was not adequate 
and the need for minimum reporting standards is 
suggested.
�� Confounding factors associated with mortality risk 

after hip fractures, such as sex, need to be accounted 
for when reporting the mortality risk of COVID-19.
�� The timing (admission vs seven, 14, or 21 days 

following admission) at which a patient developed 
COVID-19 was associated with a profound effect on 
30- and 60- day mortality rates following admission 
for hip fracture.

Strengths and limitations
�� Reliable prevalence of COVID-19 in hip fracture 

patients at the height of the pandemic and the associ-
ated crude mortality rate.
�� Limited data regarding the adjusted mortality risk, 

length of follow- up, and time at which COVID-19 
was diagnosed, as well as the subsequent follow- up 
period.

introduction
Hip fragility fracture patients are some of the oldest and 
most vulnerable group of patients presenting to ortho-
paedic services. The associated 30- day mortality after a 
hip fracture is approximately 5% to 8%.1,2 Maintaining 
high medical and surgical standards has been shown to 
reduce early 30- day mortality.3 There are numerous risk 
factors associated with an increased early mortality rate 
such as male sex, older age, comorbidities, indepen-
dence, and place of residence.4,5 However, the new risk 
factor that needs to be recognized is coronavirus disease 
2019 (COVID-19), which has been reported to be inde-
pendently associated with an increased early mortality 
rate in hip fracture patients.6,7

Mortality data from the global multicentre COVID-
Surg group suggest the 30- day crude mortality rate 
may be as high as 29% for patients acquiring COVID-19 
perioperatively after orthopaedic surgery.8 The IMPACT 
group assessed the effect of COVID-19 on hip fracture 
patients, finding a crude 35% mortality rate at 30 days. 
They also quantified the associated increased mortality 
risk that was approximately three times greater in COVID-
19- positive patients when adjusting for confounding 
factors.6 A limitation of the IMPACT study was the rela-
tively low number of COVID-19- positive patients (n 
= 27).6 A further limitation of studies reporting on the 
mortality rate associated with COVID-19 after surgery is 
the detailing of the time a patient acquired COVID-19, 
i.e. pre- or post- admission, and if following admission 

what timepoint this was. This may influence the reported 
30- day mortality associated with COVID-19 following 
injury, e.g. inclusion criteria to the COVIDSurg study was 
a diagnosis of COVID-19 any time within the 30- day post-
operative follow- up period.8 Therefore, if a patient were 
to acquire a diagnosis of COVID-19 on day 29 following 
surgery and survived one day, they would be categorized 
as a survivor of hip fracture surgery and COVID-19 and 
yet they may succumb to COVID-19 in the ensuing 28 
days. This inconsistent practice in reporting follow- up 
after admission rather than after diagnosis of COVID-19 
may result in a greater mortality rate in the COVID-19 
group with longer follow- up. This is supported by two 
studies that followed up patients with COVID-19 beyond 
30 days from admission and demonstrated an increased 
mortality rate,7,9 which may in part be due to those being 
diagnosed late in their admission succumbing to the 
effects of COVID-19.

The aims of this systematic review and meta- analysis 
were to assess: 1) the prevalence of COVID-19 in hip 
fracture patients during the first wave of the pandemic; 
2) the associated rate and risk of mortality compared to 
those without COVID-19; 3) the demographics associated 
with COVID-19- positive patients; 4) the time from the 
day of admission to diagnosis of COVID-19; and 5) length 
of follow- up after a diagnosis of COVID-19.

Methods
Searches of Medline, PubMed, and Google Scholar were 
performed in October 2020 in line with the Preferred 
Reporting Items for Systematic Review and Meta- Analysis 
(PRISMA) statement.10

All identified article titles and abstracts were screened 
independently by two authors (NDC, CJS), with those 
meeting the inclusion criteria screened further by full 
text review. On occasions when it was not clear from 
the abstract if studies were of relevance, the full text of 
the article was reviewed. Unanimous consensus was 
met on the inclusion of proposed studies for full text 
review among the authors (NDC, CJS, RFLP). Full text 
studies were further evaluated against the inclusion and 
exclusion criteria. The reference lists of included studies 
were reviewed to ensure no other relevant studies were 
overlooked.
Search terms and criteria for inclusion. Search terms 
included (‘hip’ [All fields] OR ‘mortality’ [All fields] OR 
‘fracture’ [All fields] OR ‘COVID-19’ [MeSH terms]) with 
all entry terms. A search limit for articles published from 
2020 was applied. A single search of PubMed (n = 52) 
and Medline (n = 44) yielded 96 abstracts. Two searches 
of Google Scholar using the search terms (1) allintitle: hip 
COVID-19 (n = 56) or coronavirus (n = 6) yielded 59 arti-
cles (three identical studies). A further seven articles were 
identified from references. The criteria for inclusion were 
published clinical research articles reporting: 1) the rate 
of COVID-19 (at admission or following admission) in pa-
tients with a hip fracture and 2) the associated mortality 
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rate. Studies were excluded if they were case reports, re-
view articles, conference abstracts, non- clinical studies, 
or were not available in the English language (n = 0). For 
the purpose of this review, if data regarding the mortal-
ity rate in a comparative group without COVID-19 were 
available, they were recorded.
Data extraction. The included studies were evaluated 
for the authors, year of publication, title, where it was 
published, study design (prospective or retrospective), 
age and sex of patients, number of patients, length of 
follow- up, number of COVID-19- positive patients and 
mortality rate, the time of diagnosis of COVID-19 (on 
admission or following admission with mean time to 
diagnosis), number of COVID-19- negative patients and 
mortality rate (if reported), and what adjustments were 

made for confounding factors on mortality risk between 
those with and without COVID-19. A positive diagnosis 
was defined as those patients testing positive for severe 
acute respiratory syndrome coronavirus 2 (SARS- CoV-2) 
on swab testing (antigen polymerase chain reaction test) 
or a positive serum SARS- CoV-2 antibody test, or if they 
were assigned a clinical diagnosis on clinical signs and 
imaging.
Outcome measures. The primary objectives were to re-
port the prevalence of COVID-19 in hip fracture patients 
during the first wave of the pandemic (March to July 
2020), the associated rate and risk of mortality, time of 
acquiring COVID-19 after presentation, and length of 
follow- up after diagnosis of COVID-19. Secondary objec-
tives included presenting the demographic data (age and 

Fig. 1

Preferred Reporting Items for Systematic Review and Meta- Analysis (PRISMA) flow diagram for the studies identified and included in the review. NOF, neck of 
femur fracture; T&O, Trauma and Orthopaedics.
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sex) and the methodology for reporting the mortality risk 
associated with COVID-19- positive patients (crude unad-
justed vs adjusted).
Quality assessment. Using the NIH Quality Assessment 
Tool for Observational Cohort and Cross- Sectional 
Studies,11 all included publications were reviewed inde-
pendently for potential risk of bias by two authors (NDC, 
NN). The assessment tool uses 14 questions to enable al-
location of a score to each article (poor, fair, or good). 
If there was disagreement regarding the scoring of a 
study, consensus was met after discussion among both 
assessors.
Statistical analysis. Simple descriptive analysis was per-
formed for the five aims of the review. Heterogeneity 
among the studies was assessed using the chi- squared 
test and I², however due to suspected variation among 
the studies and associated heterogeneity random ef-
fects models were used for all meta analyses.12 The 
mortality risk associated with COVID-19- positive com-
pared to -negative patients and association with sex 
were statistically assessed using random effects models 
(DerSimonian and Laird),13 and odds ratios (OR) were 
presented as the effect measure (Mantel–Haenszel). 
Whereas the association of age and risk of COVID-19 was 
assessed using a random effects model and the mean 
difference was presented as the effect measure (inverse 
variance). For each outcome variable, 95% confidence 

intervals (CIs) are presented. A p- value < 0.05 was con-
sidered statistically significant in cases in which trials 
have no event in one arm or another. The meta- analysis 
was conducted using Review Manager 5.2 (Cochrane 
Collaboration, Oxford, UK).

Results
There were 53 articles identified in the initial search of 
databases and reference lists (Figure  1). After initial 
screening of titles and abstracts 32 articles met the inclu-
sion criteria for review. On full text screening a further 
four studies were excluded from analysis as they reported 
the rate of COVID-19 for a cohort of trauma patients and 
either did not declare the rate for hip fracture patients in 
isolation (n = 2),14,15 reported the same cohort of patients 
in a prior included study (n = 1),16 or was a retracted 
publication (n = 1)17 (Figure 1). A list of the 28 studies that 
met the inclusion criteria are illustrated in Table I.6,7,9,18–42 
Of the 28 published studies identified, five (17.9%) were 
prospective30,32,33,35,42 and the remainder were retrospec-
tive (Table I).
Prevalence of COViD-19 in hip fracture patients. A to-
tal of 21 of the included studies reported the rate of 
COVID-19- positive patients (n = 481) in a cohort of hip 
fracture patients, which included 3,439 patients in to-
tal.6,7,18–25,27,30,32–36,39–42 The prevalence of COVID-19 ranged 

Prevalence of Covid in patients presenting with a hip fracture

Prevalence
0.40.350.30.250.20.150.10.050

Study 

Malik-Tabassum 2020 

Stoneham 2020 

Segarra 2020 

Sobti 2020 

Clough 2020 

Hall 2020 

Lazizi 2020 

Karayiannis 2020 

De 2020 

Narang 2020 

Chui 2020 

Overall 

Q=99.47, p=0.00, I 2=80%

Macey 2020 

Clement 2020 

LeBrun 2020 

Muñoz Vives 2020 

Kayani 2020 

Arafa 2020 

Egol 2020 

Maniscalco 2020 

Fadulelmola 2020 

Thakrar 2020 

Prev (95% CI) % Weight

  0.01 (0.00, 0.06)   4.2

  0.02 (0.00, 0.09)   3.7

  0.03 (0.00, 0.09)   4.2

  0.06 (0.02, 0.12)   4.7

  0.08 (0.03, 0.15)   4.5

  0.09 (0.06, 0.12)   5.9

  0.10 (0.01, 0.23)   3.0

  0.10 (0.06, 0.15)   5.6

  0.11 (0.07, 0.15)   5.8

  0.13 (0.10, 0.15)   6.3

  0.13 (0.05, 0.24)   3.6

  0.13 (0.11, 0.16)  100.0

  0.13 (0.06, 0.22)   4.4

  0.13 (0.10, 0.17)   6.0

  0.15 (0.07, 0.26)   4.0

  0.17 (0.11, 0.24)   5.2

  0.19 (0.15, 0.22)   6.1

  0.20 (0.12, 0.28)   4.7

  0.22 (0.16, 0.30)   5.2

  0.26 (0.19, 0.35)   5.0

  0.27 (0.17, 0.37)   4.4

 0.28 (0.15, 0.42)   3.5

Fig. 2

Prevalence of coronavirus disease 2019 (COVID-19) according to the 21 studies that included data for COVID-19- positive and -negative patients. CI, 
confidence interval.
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from 1% to 28%, with a mean of 13% (95% CI 11% to 
16%) (Figure 2).
the rate and risk of mortality associated with COViD-19. All 
28 studies included COVID-19- positive patients. In total, 
there were 596 COVID-19- positive patients of whom 211 
(35.4%) were reported to be deceased.6,7,9,18–42 The mor-
tality rate ranged from 0% to 100%, with an overall crude 
unadjusted mortality rate of 35% (95% CI 32% to 39%) 
(Figure 3). There were 21 studies reporting the mortality 
rate in both COVID-19- positive and negative hip fracture 
patients, and meta- analysis of these data demonstrated 
a significantly increased risk of mortality in COVID-19- 
positive patients when compared to -negative patients 
with a hip fracture (OR 7.11, 95% CI 5.04 to 10.04; p < 
0.001, Mantel- Haenszel) (Figure 4). 6,7,18–25,27,30,32–36,39–42

Patient demographics (sex and age) for those who were 
COVID-19- positive or -negative were reported in nine (n 
= 9/21, 42.9%) of the 21 studies comparing the mortality 

rate between these two groups (Table I).6,18,20,22,30,32,36,40,42 
Of those reporting patient demographics, COVID-19- 
positive patients were older (mean difference of 1.8 years, 
95% CI -0.9 to 4.6, p = 0.190, inverse variance) (Figure 5) 
and were significantly more likely to be male: 41.7% (n = 
118/283) of COVID-19- positive patients versus 32.0% (n = 
531/1,659) of those without a diagnosis of COVID-19 (OR 
1.51, 95% CI 1.16 to 1.96, p = 0.002, Mantel- Haenszel) 
(Figure  6). Only two studies adjusted for confounding 
factors (including age and sex) associated with patient 
mortality and demonstrated an independent increased 
risk associated with COVID-19- positive patients with 
hazard ratios of 1.9 and 3.5.6,7 A further limitation of the 
reported crude mortality rates was the poor reporting 
of the follow- up period assessed, with only 20 (71.4%) 
of the 28 studies reporting a follow- up time period that 
ranged from eight to 50 days with the majority (n = 14) 
reporting a 30- day follow- up (Table I).

Mortality in Covid positive patients presenting with hip fracture
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Fig. 3

Crude mortality rate of hip fracture patients with coronavirus disease 2019 (COVID-19) according to the 28 included studies. CI, confidence interval.
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time of acquiring COViD-19 and length of follow-up af-
ter diagnosis of COViD-19. All 28 of the included studies 
reported the mortality rate associated with COVID-19- 
positive patients (Table  I). However, it was not clear 
what proportion had COVID-19 on admission or subse-
quently developed the diagnosis, with only 17 (60.7%) 
of the 28 included studies reporting when the patient 
acquired COVID-19 (Table  I). There were 108 (35.1%) 
patients admitted with COVID-19 and 200 (64.9%) pa-
tients who subsequently developed COVID-19, i.e. the 
prevalence of COVID-19 on admission was 6.2% (n = 
108/1,721) and the rate of developing COVID-19 fol-
lowing admission was 11.6% (n = 200/1,721). Six of the 
17 studies reported the time to diagnosis of COVID-19 
from admission,18,21,23,26,34,38 which ranged from 2 to 25 
days (Table I) with a combined mean time of 15 days. 
Three of these six studies did not declare an overall 
follow- up time for their cohort.26,34,38 Of the other three 
studies, one had a minimum follow- up of 11.5 days and 

did not declare how long patients with COVID-19 were 
followed up for,21 and the remaining two studies re-
ported a 30- day follow- up after admission which result-
ed in a follow- up period after diagnosis of COVID-19 of 
between five and 17 days.18,23

Discussion
This review has demonstrated the prevalence of 
COVID-19 in hip fracture patients to be 13% during the 
first wave of the pandemic, and was associated with 
a crude mortality rate of 35% that was significantly 
increased compared to those without COVID-19 (8%). 
Furthermore, male sex was also found to be associated 
with an increased risk of acquiring COVID-19. Most 
patients were diagnosed with COVID-19 after their 
admission (n = 200, 64.9%) and the length of follow- up 
after diagnosis of COVID-19 acquired after admission 
was short (five and 17 days). There were a low rates of 
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Fig. 4

Mortality risk associated with coronavirus disease 2019 (COVID-19) in hip fracture patients according to the 21 studies that included data for COVID-19- 
positive and -negative patients. CI, confidence interval; M- H, Mantel- Haenszel.

Fig. 5

Six studies that reported the age and SD of both coronavirus disease 2019 (COVID-19)- positive and -negative patients were in the meta- analysis, and assessed 
whether there was an association of age with a positive diagnosis of COVID-19 in hip fracture patients. CI, confidence interval; IV, inverse variance.
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reporting in terms of the length of time patients were 
followed up (71.4%, n = 20/28 studies), description of 
patient demographics in comparative studies (42.9%, n 
= 9/21 studies), time at which COVID-19 was diagnosed 
(60.7%, n = 17/28 studies), and time at which those 
patients acquired COVID-19 post- admission (21.4%, 
n = 6/28 studies). The majority (n = 26/28, 92.9%) of 
studies reported the crude (unadjusted) mortality rate 
associated with COVID-19.

A limitation of the current review was the defined 
inclusion criteria for a COVID-19- positive patient, 
being either a clinical suspected diagnosis or a positive 
antigen test. This may have resulted in an overestimate 

of the prevalence of COVID-19 during the first wave. 
However, the majority of studies in the current review 
included test- positive patients, with only a few early 
reports using a clinical diagnosis of COVID-19. To have 
included only those patients who tested positive, the 
authors felt this would have not only resulted in a lower 
prevalence but may have increased the mortality rate. 
For example, Egol et al42 reported 17 patients who 
were test- positive and a further 14 patients who were 
suspected of having COVID-19. Their overall mortality 
rate was 35%, being identical to that identified on 
meta- analysis in this study, however the mortality rate 
in test- positive patients was 53%.

Fig. 6

Nine studies that reported the sex of both coronavirus disease 2019 (COVID-19)- positive and negative patients were in the meta- analysis, and were assessed 
for an association with a positive diagnosis of COVID-19 in hip fracture patients. CI, confidence interval; M- H, Mantel- Haenszel.

Fig. 7

Kaplan–Meier survival curves for patients with (n=68, red line) and without (n=1501, black line) perioperative coronavirus disease 2019 (COVID-19) 
perioperatively, using data from Clement et al.7 The grey, purple, and orange lines indicate hypothesized seven, 14, and 21 day delays in time of acquiring 
COVID-19, respectively. This graph shows the effect on the rate of 30- and 60- day mortality rates, with an approximate variation of 10% in cumulative survival 
rates.
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The reported prevalence of COVID-19 in the current 
review of 13% during the first wave was similar to that 
reported by Lim and Pranata43,44 in their meta- analysis, 
who demonstrated a 9% prevalence using a fixed effect 
analysis and a 16% prevalence using a random effects 
analysis. The prevalence of COVID-19 will likely be 
directly proportional to the community prevalence and 
will thus be dependent on the reporting centres' catch-
ment population COVID-19 infection rates. The popula-
tion prevalence of COVID-19 in April and May in England 
was estimated to be 0.27%, i.e. 1:400.45 The majority of 
the studies included in the current review were from 
the UK and conducted during this time period of April 
and May 2020; March 2020 was also included but there 
are limited population prevalence data available for the 
UK during this month.45 This community prevalence of 
0.27% was far lower than the 13% prevalence observed 
in the hip fracture patients. In part this increased rate 
may be related to a proportion of patients acquiring 
COVID-19 after admission as the prevalence on admis-
sion was 6.2% (n = 108/1,721), with the majority (n = 
200, 64.9%) of patients being diagnosed with COVID-19 
after admission. This highlights the importance of path-
ways to protect these vulnerable patients who seem to 
have a higher prevalence of COVID-19 that is approxi-
mately 23 times greater than the background popula-
tion prevalence when admitted with their hip fracture 
(prevalence on admission of 6.2% divide by population 
background prevalence of 0.27%).

Male sex was associated with developing COVID-19 
in patients presenting with a hip fracture in this review. 
The association of COVID-19 and male sex was high-
lighted by Hall et al6 in their cohort of 317 hip fracture 
patients, demonstrating an independent association 
with male sex and a positive diagnosis of COVID-19 with 
a OR of 2.3, being greater than the OR of 1.5 identified 
in the current study. Male sex has been recognized as 
a predisposing factor to acquiring COVID-19 infection 
and a greater mortality rate should it be acquired, rela-
tive to female sex.46 The reasons for this predisposition 
and increased mortality rate are not clear. Sex hormones 

and the higher expression of angiotensin- converting 
enzyme-2, which is a receptor for SARS- CoV-2, in males 
have been suggested as possible mediators of predis-
position to developing COVID-19.46 Lifestyle factors 
such as smoking and alcohol consumption, along with 
attitudes towards the COVID-19 pandemic, have also 
been suggested as possible factors as to why COVID-19 
is more prevalent in males relative to females.46 Male 
sex is recognized as a risk factor that is associated with 
an increased risk of 30- day mortality following a hip 
fracture prior to the COVID-19 pandemic, and should 
be adjusted for when assessing factors associated with 
mortality.4,5 As COVID-19 is more prevalent in males 
following a hip fracture, who also have a higher mortality 
risk following a hip fracture, it is important that future 
studies should account for this in their survival analysis 
rather than simply presenting the crude mortality rate.

The majority (92.9%, n = 26/28) of the studies 
included in the current review report a crude mortality 
rate for patients with a hip fracture and COVID-19, and 
did not adjust for confounding factors such as age, sex, 
comorbidity, or independence, which have all been 
demonstrated to influence 30- day mortality after a hip 
fracture.4,5 Two studies adjusted for such confounding 
variables and demonstrated a hazard ratio of 1.8 and 3.5, 
i.e. patients developing COVID-19 were two to three- 
and- a- half times more likely to die than those patients 
without a diagnosis of COVID-19.6,7 Whereas the pooled 
unadjusted mortality data from the current reviewd-
emonstrated a greater mortality risk for COVID-19 
patients with an odds ratio of 7.1, however odds ratios 
and hazard ratios are not the same and represent 
different risks.47 This higher unadjusted odds ratio may 
also be due to other confounding factors; as patient 
factors were not considered and when correcting for 
these the adjusted mortality hazard ratio for COVID-19- 
positive patients may be reduced. This highlights the 
need for future studies to report both the crude unad-
justed mortality rate and the adjusted rate for their 
population, or at least to present the demographics of 
the patients with and without COVID-19 (e.g. sex, age, 
American Society of Anesthesiologists (ASA) grade,48 
and independence). Nonetheless, hip fracture patients 
with concomitant COVID-19 have a minimum of a 
twofold increased mortality risk comparted to patients 
without COVID-19.

The current study has highlighted the poor reporting 
rates for the length of follow- up (71.4%, n = 20/28 
studies), whether the patient was COVID-19- positive at 
admission (60.7%, n = 17/28 studies), and the time at 
which COVID-19 was diagnosed following admission 
(six studies). These criteria are important when reporting 
mortality associated with COVID-19 in any cohort of 
patients, i.e. to quantify the number of patients at risk 
over a defined time period. The majority (50%, n = 14/28) 
of studies in the review followed up patients for 30 days 
following admission, which is not the same as following 

table ii. Suggested minimum criteria for studies reporting the association 
of coronavirus disease 2019 and mortality.

Suggested reporting criteria

Demographics: age, sex*

Comorbidity*

Independence*

Minimum follow- up period for the cohort*

How the diagnosis of COVID-19 was assigned (clinical vs test)

How many patients were admitted with COVID-19

How many patients developed COVID-19 following admission

When the post- admission patients were diagnosed with COVID-19

Follow- up from time of diagnosis of COVID-19

*For both patients with and without coronavirus disease 2019, if 
reporting data for both cohorts.
COVID-19, coronavirus disease 2019.
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patients up to 30 days following diagnosis with COVID-19 
as most patients develop this following their admission to 
hospital. If it is hypothesized that the survival rate after 
acquiring COVID-19 perioperatively is the same should 
COVID-19 be acquired 7, 14, and 21 days later, this had a 
profound effect on the potential mortality rates at 30 and 
60 days (Figure 7).7 To enable interpretation of such data, 
the authors suggest that future studies should include 
minimal reporting criteria when assessing the association 
of COVID-19 with mortality (Table II).

In conclusion, one in eight patients with a hip frac-
ture during the first wave had COVID-19 at presenta-
tion or acquired it following their injury. COVID-19 
was more prevalent in male patients and was associ-
ated with a 35% crude mortality rate that was greater 
than those without COVID-19. Minimum reporting 
criteria are needed for studies that report the associa-
tion of COVID-19 on mortality in hip fracture patients, 
which would include: patient demographics; length 
of follow- up; time at which COVID-19 was diagnosed 
(at or post- admission); as well as a minimum of 30 
days' follow- up after the diagnosis of COVID-19 and if 
possible an adjusted mortality rate/risk.

twitter
Follow A. J. Hall @andrewhallortho
Follow A. D. Duckworth @DuckworthOrthEd
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