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Introduction
In recent years, hip fractures have been viewed as one 
of the most costly and serious health care problems 
facing policy makers, health care providers, and 
organizations in the context of aging societies. Indeed, 
despite some evidence of declining hip fracture 
prevalence rate in recent decades [e.g., 1, 2], the injury 
remains an ever present and potentially unwarranted 
cause of severe disability, excess morbidity, reduced 
life quality and premature mortality among older 
adults [3]. Moreover, according to some, it is just as 
likely that the annual incidence of hip fractures could 
increase, rather than decrease, over the next several 

decades [4], with fragility hip fractures having an 
estimated expected prevalence rate of 6.3 million 
cases world wide by 2050 [5]. In addition, data do not 
usually account for the fact that a ‘first’ hip fracture 
incident may increase the risk of a ‘second’ similar 
injury, either on the same side, or the opposite hip, 
plus other non-hip fragility fractures that require 
hospitalization. Data do not account furthermore 
for other possible associated hip fracture-related 
complications [3], plus a susceptibility to frailty, along 
with heightened COVID-19 viral infections, that have 
produced many fatalities among the older population, 
since the onset of the corona virus pandemic that 
began in Wuhan, China in early 2020. Moreover, older 
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Abstract
Both the presence of the corona virus (COVID-19), plus the widespread prevalence of hip fractures, are immense 
current major health concerns in most aging nations. This review examines whether there is any tangible impact 
on survival rates among older adults admitted to hospital in the past year (January 1, 2020-March 1, 2021) in 
the midst of the persistent COVID-19 pandemic. It specifically explores if more dedicated and focused preventive 
efforts are warranted in this regard, if indeed, a third wave of this infectious disease is on the horizon, and 
vaccines may not prove 100 percent effective, as is predicted by some. To address these questions, this present 
review examines pertinent literature sources published in the peer reviewed English language between January 
1 2020 and March 1, 2021 concerning hip fractures relative to COVID-19 regardless of report type. The aim 
was to identify if specific interventions to offset the risk of incurring both COVID-19, as well as hip fractures are 
warranted at this time of widespread lock downs and service closures or delays. In particular, support for an 
enhanced focus on preventing both COVID-19 infections as well as hip fracture injuries was examined. Based 
on available data located in PUBMED and other electronic data bases, we conclude older adults who sustain a 
hip fracture, especially the modest percentage testing positive for COVID-19 are potentially at a higher risk for 
premature mortality than comparable cases with no infection. To avert any preventable excess suffering along 
with the immense social costs experienced by the both the affected individual, as well as society, heightened 
efforts to  minimize COVID-19 infection risk, along with standard falls prevention approaches appear imperative 
especially among isolated older adults suffering from osteoporosis, poor nutrition, pain, cognitive challenges, 
and muscle weakness. 
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individuals, living either in the community or an 
institution already  infected by COVID-19 that is only 
confirmed when they are admitted to hospital with 
a hip fracture are likely to be negatively impacted as 
implied by research by Wang et al. [6]. 

Thus, in both cases, currently admitted older adults 
who have sustained a hip fracture may not only be 
expected to be at a higher risk for excess morbidity 
than in pre-pandemic times for comparable injuries, 
but to possibly be at an increased risk for premature 
mortality. 

Given that the prevailing overall burden, as well 
as the projected public health care burden of this 
debilitating injury that is not limited solely to the costs 
of functional disability and increased death rates, but 
commonly also to a loss of the independent functional 
ability of the injured adult, plus related anaesthesia, 
nursing care, long-term care and surgery costs [7-9], 
are more intense preventive strategies against hip 
fracture as outlined by Wilson and Wallace [10] 
desirable in this regard and in the current persistent 
pandemic period?. 

This question, is not only academic in our view, 
but clearly has important economic and social 
implications, in a period where any persistent social 
isolation measure leading to reduced self-care ability, 
health access, plus possible heightened emotional 
distress, depression and fears that may heighten the 
overall risk for both fragility as well as falls, sleep and 
poor nutrition may prevail. 

Accordingly, this present review aimed to examine 
the extent of support for the idea that more intense 
preventive strategies against hip fracture injuries, as 
well as COVID-19 among the at risk elderly living in 
the community are warranted.

To this end, we specifically elected to examine 
whether there is a steady incidence of hip fracture 
injuries that are possibly requiring intense care in the 
hospital, plus whether there are higher death rates 
among those who test positive for COVID-19. Since 
COVID-19 is prevalent worldwide, and most societies 
are aging, and may be severely challenged at this 
pandemic time, we aimed to examine and describe 
the early mortality rates and other data pertaining to 
hip fracture samples that have been examined to date 
during the coronavirus pandemic to provide clues 
about any possible preventive factors that may have 

been overlooked. A second aim building on this was to 
derive any lessons that could be applied currently at 
minimal cost, so as to possibly minimize hip fracture 
injuries in the event of a ‘third wave’ of the virus. 

Rationale
The frail elderly who are at high risk for hip fractures, 
as well as hip fracture survivors and those with 
one or more common co occurring chronic health 
conditions, such as diabetes, are an important sub-
group of older adults who do not appear to have been 
targeted intentionally or systematically in the context 
of community based settings during the present 
pandemic. This is unfortunate because evidence 
suggests, social isolation, limited home care services, 
muscle weakness, fatigue [11], and cognitive fear 
factors and others put forth to prevent the risk of 
COVID-19 exposure, are also those actions that can 
readily heighten frailty, fragility, and falls risk.

Unsurprisingly, Bhat et al. [12] found falls that occurred 
domestically to increase rather than decrease during 
a recent lockdown period, as did hip fracture injuries 
among the elderly over a similar period of lockdown in 
Italy [13]. However, even if this is only due to trauma 
experienced by unexpected slips, trips, or falls from a 
height due to the adoption of new modes of movement, 
or the need to carry out movements that are risky [11, 
14], health directives to avert this major cause of hip 
fractures may have been eliminated or impossible to 
access.  Along with possible cuts to health services 
and resources, it is also plausible in our view that 
due to their increased vulnerability for falling, as well 
as COVID-19 infections, a fair proportion of older 
community dwelling older at risk adults who were 
not prepared for any sudden withdrawal of health 
promoting services [15], would tend to continue 
to incur falls and bone fractures, including  more 
complicated hip fracture injuries, and possible delays 
in surgery if they have COVID-19 infections l [16]. 

They may also recover more slowly from both hip 
fracture surgery as well as any prevailing COVID-19 
disease when compared to healthy older adults, for 
example if vitamin D/calcium supplements are not 
forthcoming as indicated [15]. They may also become 
more vulnerable to re infections, as well as future falls 
and fractures, even if timely surgery and rehabilitation 
strategies for restoring functional recovery post-hip 
fracture surgery are available. 
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As per Narang et al. [17] since non-operative treatment 
is not appropriate due to an even higher mortality 
rate, it was deemed important to examine mortality 
rates among the surgical hip fracture candidates 
independently to ascertain if COVID-19 exacerbates 
the outlook for the current hip fracture surgical 
candidate. We elected to focus predominantly on the 
home as the key setting where many hip fractures 
tend to currently occur [18], and where home care 
and rehabilitation services are likely to be limited for 
some time to come. 

Method and Procedures
To fulfil the aims of the present report, all pertinent 
full length published studies in the English language 
detailing the impact of COVID-19 on hip fractures 
in the PUBMED data base over the time periods 
January 1 2020-March 1 2021, using the key words 
‘COVID-19 and hip fractures\’, ‘COVID-19 and fractures’ 
were sought and examined.  Also reported are some 
findings regarding prior hip fracture prevention 
recommendations in addition to background 
information. The focus however was on outcome 
studies, or studies that described short term mortality 
rates post hip fracture hospitalization during COVID-
19. Those search engine data discussing changes to 
hospital procedures or recommended changes in 
the future rather than the hip fracture outcomes of 
surgically treated emergency medicine hip fracture 
patients, as well as papers under review were not 
included. To provide a comprehensive overview of the 
research findings, a descriptive and narrative analysis 
and summary was pursued.

Results
Among the available 90 English language studies 
published between January 1, 2020 and March 1, 
2021, most were retrospective reports stemming from 
China, Italy, France, Poland, Portugal, Scotland, the 
United States, the United Kingdom, Spain, and Turkey 
covering the outcomes such as 30-day mortality rates 
over the time periods March 2020-May 2020. Among 
these heterogeneous reports, as outlined in an early 
report [19], it appears safe to say that regardless of 
data source or venue, hip fracture patients admitted 
to hospital over the past year are clearly a particularly 
vulnerable population of older adults, and a group 
who may experience a higher 30-day post surgical 
mortality rate than the norm, especially if they are 
COVID-19 positive. For example, even if COVID-19 had 

no impact on three hip fracture cases reported in one 
study [20] and in a 30-day comparative study [21], 
researchers in Spain found that of the 136 admitted 
cases they surveyed and where the total mortality rate 
was 9.6%, 23/62 cases tested positive for COVID 19, 
and among these cases there was a 30.4% mortality 
rate at a mean follow-up time of 14 days, compared to 
10.3% for patients with a negative COVID-19 test result 
[22]. This heightened mortality rate among those 
testing positive for COVID-19 disease was not unlike 
that reported by Biarnés-Suñé et al. [23] among 68 
admitted hip fracture cases, of whom 18 were COVID 
positive, and where recent in-hospital mortality rates 
for operated patients was 20% in those with a positive 
test, compared with 2.3% in the group of patients 
who tested negative. After 30 days, the mortality rate 
was 40% in the group with positive tests compared 
to 6.8% in the non infected patients. The finding also 
concurred with a report by Hall et al. [24] in a United 
Kingdom study where 30 day mortality rates in hip 
fracture cases with a positive test when adjusting for 
age, sex, residence type were significantly higher for 
those hip fracture cases positive for COVID-19. 

Arafa et al. [25]  too who collected data in a retrospective 
study of 157 hip fracture cases admitted in the United 
Kingdom between May 2019 and 2020 and where the 
2020 patients were grouped as being COVID positive 
or negative found hip fractures and inpatient falls to 
increase by 61.7% and 7.2% respectively in the 2020 
group. The mortality rate in the COVID positive group 
was 36.8% compared to 11.5% in 2019, a rate not 
unlike the 41.2% mortality rate observed by De et al. 
[26] for COVID positive hip fracture cases. Hospital 
stay was longer in that group as well. Similarly Ward 
et al. [27] in conducting a case control study of 132 
hip fracture patients, 34.8% of whom had a positive 
COVID-19 tests had higher 30-day mortality rates of 
37% when compared to those with no infection with 
a rate of 10.5%.            

In an analogous study by Egol et al. [28] where 12.2% 
of the hip fracture cases were found to be affected by 
COVID-19, those with a confirmed COVID diagnosis 
had an increased mortality rate, a lengthier hospital 
stay, a greater rate of major complications, and 
postoperative ventilator needs. The morbidity as well 
as mortality rates were clearly higher in cases with 
confirmed COVID-19 infections, a finding supported 
by Kayani et al. [29] in a multicenter cohort study of 
patients being treated surgically in Greater London 
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across nine hospital sites where COVID-19 positive 
cases had three times the rate of postoperative 
mortality than negative cases. There were also more 
post surgical complications in the infected hip fracture 
cases, plus an increased length of stay.
Work by Al Farii et al. [33] has further confirmed 
that elderly COVID-19 infected hip fractures cases do 
appear to have a higher 30-day mortality rate compared 
to uninfected cases, as discussed by Kumar et al. [31] 
and corroborated by LLevot et al. [20], Crozier-Shaw 
et al. [32], Lebrun et al. [33], even though Cheung and 
Forsh [34] who conducted a retrospective study of 
10 patients ≥60 years of age with a hip fracture and 
COVID-19 who underwent surgical treatment in New 
York City during the COVID-19 outbreak from March 
1, 2020 to May 22, 2020 concluded that hip fracture 
patients who present with asymptomatic or mild 
COVID-19 infection can safely undergo early surgical 
intervention after appropriate medical optimization. 
However, as outlined in Table 1, in addition to studies 
cited above, a sizeable number of further studies do 
not echo this aforementioned view. Thrakar et al. for 
example [35] who examined 43 hip fracture cases 
admitted in 2020 in a United Kingdom setting, found a 
30-day mortality rate of those 26% of  hip fracture cases 
with a concomitant COVID-19 infection diagnosis to 
be 16.3%, which was higher than that of the observed 
control non-infected groups. Fadulelmola et al.[5] who 
similarly  investigated the effect of COVID-19 infection 
on 30-day hip fracture mortality among 75 adult hip 
fractures over the periods March and April 2020 and 
where the  COVID-19 infection rate was 26.7%, also 
found a significant difference in the 30-day mortality 
rate in COVID-19 positive group, which was 50% 
compared to COVID-19 negative group, which was 7.3%. 

Moreover, consistent with other authors examining 
similar data sources, Narang et al. [17] who conducted 
a multicentre prospective study across ten sites in the 
United Kingdom as regards actual and expected 30-day 
mortality rates found this to be significantly higher than 
expected for 2020 COVID-19 positive patients, with 
30 observed deaths compared against the 10 expected 
from prior hospital based risk stratification data. This 
was also the finding of Rasidovic et al. [36] who strove 
to describe the risk of mortality among patients with 
a fractured neck of femur in England during the early 
stages of the COVID-19 pandemic, using a multicentre 
cohort study approach across ten hospitals from 1 
March 2020 to 6 April 2020, and patients ≥ 60 years 
of age admitted with hip fracture and a minimum 
follow-up of 30 days. Unsurprisingly, Wang et al. [37] 
who found a relative risk for postoperative mortality 
in COVID-positive hip fracture patients compared to 
non-COVID patients to be 5.66.  

In this aforementioned study, as observed in a recent 
2021 review of 580 hip fracture cases, designed to 
compare pre COVID patient profiles to COVID-19 
profiles, mortality rates were likewise increased [38]. 
Lim et al. [39] as well as Clement et al. [40] also report 
hip fracture cases with a dual COVID-19 diagnosis have 
a significantly lower survival rate when compared 
with those without a proven infection, even though 
this was not the finding of Serra-Torres et al. [41]. This 
seven-fold increase in risk of mortality in patients with 
hip fracture identified by Lim et al. [39] is not likely 
to abate any time soon, as rates of hospitalization 
during the pandemic have also tended to increase in 
some cases in their own right, rather than decrease 
[42], and hip fracture cases are also likely to develop 
COVID-19 postoperatively [40].

Covid-19, and Hip Fracture Mortality Rates in the Elderly at One Year: Impact and Implications  

Table 1. Summary of  Key Studies Showing 30-day Mortality Implications for Hip Fracture Surgery COVID-19 
Positive Patients 2020-2021 Predominantly During The First Wave as Drawn from the PUBMED Database

Group Approach
COVID-19 Associated Hip Fracture 
Surgery Mortality Rates

 Al Farii et al. [30] Meta analysis- 4 articles + case series Increased
Biarnés-Suñé et al. [23] Retrospective study-63 patients Increased
Burahee et al. [44] Retrospective cohort study- 29 cases Did not increase*
Arafa et al. [25] Retrospective study- 157 patients Increased
Crozier-Shaw et al. [32] Retrospective study- 36cases/45 controls Increased
Clement et al. [40] Multi center retrospective study-1569 cases Increased

De C et al. [26] Multicenter study- 3 sites Increased
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Note: * 30-day COVID-19 positive mortality rate was 
14%; 0% for non infected [p=.22]

Key explanatory factors for the increase in 30-day 
mortality rates depicted above are:

Staff redeployment issues•	

Reorganization procedures•	

Lack of continuity of ward based clinical care•	

Possible fatigue and weakness due to COVID-19 •	
disease [53, 54]

Unfortunately, while efforts to treat hip fractures in the 
hospital setting can be carried out so that no excess 
COVID-19 impact on mortality emerges [49], efforts 
to avert hip fracture injuries among older community 
dwelling adults, which have been established for some 
time, including physical activity and pharmacologic 
strategies [48] may have been attenuated owing to the 
urgency of dealing with COVID-19 risk prevention. 

Discussion
Hip fracture injuries, one of the most serious public 
health problems facing aging nations, remain immense 
challenges to health care systems worldwide, as well 
as the many older adults who, if they survive the 
injury, are frequently found to incur high rates of 30-
day post surgical morbidity, a validated hip fracture 

outcome measure [17], as well as possible recurrent 
hip fracture injuries. At the same time, even if data on 
30-day mortality rates post hip fracture, are presently 
limited in scope, and do not include those who may 
have died after discharge home, the current COVID-
19 pandemic has clearly placed many older adults 
at risk for premature death or increased general 
morbidity, while those older adults already at high 
risk for hip fractures are likely to also be at high or 
substantive risk for COVID-19 [23]. This review, which 
sought to document the most current prospective and 
retrospective plus comparative studies examining 30-
day post-hip fracture surgery mortality data largely 
during the first wave of the COVID  pandemic, showed 
what is published appears to demonstrate that while 
the rate of COVID-19 infections among admitted hip 
fracture cases is modest in most cases, there is an 
extremely high risk of an older hip fracture patient 
incurring excess 30-day mortality rates in the presence 
of a positive COVID-19 test result. 

While the causes of this devastating outcome other 
than the presence of infection that would explain 
this observed excess rate of post surgical mortality 
are unclear, given that comorbidity scores may not 
be an apparent factor in this regard [33], the fact that 
the pandemic has greatly impacted health service 
delivery, including the likelihood of those that are 
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Fadulelmola et al. [5] Comparative study- 75 cases Appears high
Hall et al. [24] Multicenter study 340 cases-  317 cases Increased
Dupley et al. [45] Retrospective multi center review- 64 cases Increased
Kayani et al. [29] Multicenter study- 340 cases Increased
LeBrun et al. [33] Case control study- 59 cases Increased
Macey et al. [21] Retrospective analysis - 76 cases No increase
Mackay et al. [47]g Retrospective study- 214 cases Increased
Munos-Vivas  et al. [22] Retrospective multi center study- 136 cases Increased
Mahmood et al. [48] Multicenter observational study-1633 cases Increased
Ojeda-Thiess et al. [49] Retrospective  study- 64 cases Not increased
Thakrar et al. [35] Single center prospective study- 43 cases Increased
Orfanos et al. [50] Retrospective case-control - 97 cases Increased for men
Wignall et al. [38] Retrospective multi-center study  580 cases Increased
Wright et al. [52] Retrospective study- 68 cases Increased
Narang et al. [17] Prospective multicenter study- 10 sites Increased
Tripathy et al. [51] Meta analysis Increased
Tyas et al. [46] Retrospective  analysis- 40,000 cases Increased
Wang et al. [37] Systematic review Increased
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designed to help older community dwelling adults at 
risk for hip fractures maintain their optimal health, 
may be one explanation. Another may be linked to 
the significant drop in prescriptions of vitamin D 
and calcium, bone sparing medicines, and bone scan 
requests during the lockdown period [15]. Since the 
home remains the site where most fractures appear to 
presently occur [18], it is possible some older adults 
isolated in the community who sustain a fall and 
possible fracture, may experience unacceptably long 
lies thereafter because they could not ‘get up’ readily 
without help, and are weaker than desired, especially 
if they are COVID-19 positive.  Most falls were found 
to occur from a standing height [18], thus factors such 
as dizziness along with weakness in the absence of 
home health care, as well hospital associated COVID-
19 transmission [5], cannot be excluded.

Indeed, since falls and hip fractures continue to occur 
at rates comparable to pre pandemic rates [60] and 
may be increasing, rather than decreasing [11], it 
appears that either service factors, or factors such as 
home safety or general health maintenance behaviors, 
such as medication intake, as well as nutritive intake, 
may be posing some additional unidentified cause 
for concern, especially among older frail community 
dwelling adults living in isolation. As per Sharivate and 
Kachooei [58], it is apparent that a possible relationship 
between COVID-19 infection and fragility hip fracture 
in elderly patients could be induced inadvertently as 
a result of excess fatigue and weakness due to COVID-
19 disease that should not be ignored. 

This situation may be further compounded if basic 
care services needs are not clearly identified and 
provided, and especially in the event vaccines are not 
consistently effective in countering COVID-19 variant 
risk and severity.  The data also do not include those 
hip fracture cases that died of respiratory insufficiency 
and multi organ failure before receiving surgery [59]. 
As well, the impact on recovery from surgery [61-65] 
is basically unknown, given that COVID-19 risk and 
severity [66] may still be a concern even among those 
previously COVID free, for example when they remain 
for excess periods of time in hospital to recover, or 
return home where they may still be at risk for COVID-
19 [49], pain, weakness, falls, and re-injury. 

Thus, while not all groups concur, many show 
COVID-19 as being a potentially potent independent 
determinant of increased 30-day mortality rates 

for patients with a hip fracture [14, 81], especially 
among those older adults with multi morbidities and 
fragility diagnoses [47], even if surgery improves 
pulmonary ventilation, patient comfort, and overall 
patient stability [59]. Hence, efforts to minimize the 
risk of COVID-19 infections and transmission, plus 
continued vigilance to counter the risk of hip fractures 
of those older inactive, osteoporotic, and frail adults 
living alone in the community, whose management 
may be severely hampered by lockdowns [38], are 
clearly of particular salience in this regard [10, 67]. 
Current lessons learned in the past year, as well as 
those learned before the pandemic, when combined 
may be especially helpful in this regard, as may future 
efforts to study a broad, rather than a limited array 
of associated themes and topical research related 
issues[68].

By contrast, and bearing in mind the multi-factorial 
origin of hip fractures, and that those older adults 
with multiple comorbid health conditions, and who 
are now socially isolated may be more vulnerable 
than ever, and less active and frailer than pre 
COVID patients [67], an exaggerated excess burden 
of multiple negative costs and outcomes can be 
anticipated to emerge for some time to come in our 
view if no concerted immediate comprehensive effort 
to counter this situation is forthcoming, even if 60-
day post discharge mortality rates are lower than 1% 
[83]. Indeed, even if hospital based transmissions are 
minimized [27], as discussed by Jain et al. [70], elderly 
patients with hip fractures associated with medical 
comorbidities such as diabetes, and hypertension are 
not only more likely to enter the hospital with COVID-
19 infections, but due to their reduced functional 
reserves and weakened immune systems, may take 
longer to recover, even if they survive when compared 
to older adults with no apparent health problem or 
coronavirus infection, which can impact patient care 
itself markedly and significantly [28]. The observed 
link between falls among older adults that are deemed 
to be associated in some way with COVID-19 infection, 
and appear to be the most common mechanism for hip 
fracture occurrences during the pandemic outbreak, 
along with the nature of the relationship between 
COVID-19 and osteoporotic fragility hip fracture in 
the elderly [53, 61], the high risk of hospital COVID-19 
transmission and post operative length of stay [27], 
should be examined further [71, 73].
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Conclusion
Hip fractures among the elderly continue to result in 
excess health care as well as immense personal costs 
to society.

To avert the debilitating costly outcomes of currently 
hospitalized hip fracture cases, especially those with 
a parallel COVID-19 diagnosis, more timely upstream 
preventive efforts against both COVID-19 as well as hip 
fractures among at risk elders living in the community 
are strongly indicated. 

To impact the immense current burden of hip fracture 
injuries and their generally adverse outcomes, future 

work to carefully examine the key risk factors that 
currently influence excess hip fracture incidence and 
mortality rates among vulnerable older adults, as well 
as the most promising modes of mitigation is strongly 
indicated as well.
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