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Abstract
Background 

COVID-19 has caused signi�cant challenges in the provision of safe and effective healthcare globally.
Safeguarding the management of frail older adults is imperative in hip fracture care moving forward. 

Aims 

This study aimed to compare clinical outcomes of hip fracture care during the COVID-19 pandemic with
the same timeframe in 2019, following signi�cant recon�gurations in hip fracture management pathways
during the pandemic. 

Methods 

We conducted a retrospective study comparing all patients treated for a hip fracture between two
timeframes; March 1st2020 - May 1st 2020 and March 1st 2019 – May 1st 2019. Data was collected using
the Irish Hip Fracture Database and the UHL electronic patient administration system. 

Results 

118 patients were included in the study; 60 patients in the COVID-19 cohort and 58 patients in the control
cohort. Demographic characteristics were comparable between groups. Improvements in adherence to
Irish Hip Fracture Standards were noted during the COVID-19 cohort, however they were not signi�cant.
Three patients tested positive for COVID-19 during the timeframe of interest. Their length of stay (LOS)
was noticeably longer than the median LOS of both groups. A signi�cant decrease in femoral nerve
blocks was noted during the COVID-19 cohort (p = < 0.001). There was a trend towards higher inpatient
mortality, 30 day mortality rates and 30 day readmission in the COVID-19 cohort which was not
statistically signi�cant. 

Conclusions

Our study demonstrates continued adherence to the Irish Hip Fracture Standards at our institution and
suggests the necessary alterations in hip fracture management did not negatively impact patient
outcomes during the COVID-19 pandemic. 

Background
COVID-19 has caused unprecedented challenges the world over, leading to both direct and indirect
consequences on healthcare provision and those who access it (1). Ireland, like many other countries,
underwent an initial nationwide lockdown on March 28th, in a national effort to curtail the spread of the
virus. Our institution recon�gured its’ operating systems to adapt and introduce innovative strategies to
maintain quality care. Patients who experience hip fractures are frequently frail older adults with multi-
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morbidity (2). This increases both their risk of contracting COVID-19 and subsequently increases their risk
of mortality as a result COVID-19 (3), therefore safeguarding their management was a priority. 

University Hospital Limerick (UHL) treats approximately 300 people with hip fractures annually (4). Hip
fractures are one of the most common serious injuries affecting older adults and are associated with a
one year mortality rate of up to 30% (5). Our institution has seen signi�cant improvements in hip fracture
management over the last decade, particularly since the introduction of a formal Orthogeriatric Service,
and we have witnessed sustained improvements in our adherence to Irish Hip Fracture Standards of Care
(IHFS) (6,7). Building on these earlier improvements we wished to investigate the impact of COVID-19 on
clinical outcomes, and compliance with IHFS, and to evaluate the impact of the recon�guration of our
operating systems. Prior to an anticipated second wave it is important to have evaluated the effect of our
departmental response on clinical outcomes following hip fracture in our institution. 

Methods
We conducted a retrospective cohort study comparing all patients who presented with a hip fracture
between two speci�c time frames; March 1st 2020 - May 1st 2020 (the COVID-19 cohort) and March 1st

2019 - May 1st 2019 (the control cohort). The same time period from each year was selected to limit
seasonal confounding. All patients who presented to UHL with a hip fracture during both timeframes
were included. This selected time period re�ects the initial alteration in established hip fracture referral
pathways, which took place just two days after the �rst con�rmed case of COVID-19 in Ireland. These
initial alterations continued for nine weeks until May 1st 2020 when key staff who had been redeployed
during the pandemic response were reinstated.

Data was extracted from the electronic patient administration system at UHL and from the Irish Hip
Fracture Database (IHFD), which is prospectively maintained with data entry by a dedicated Orthopaedic
Clinical Nurse Specialist. Variables of interest included patient demographics, fracture type, operation and
anaesthesia used, acute length of stay, discharge destination and source of admission. When evaluating
discharge destination, we included only patients who survived to discharge who were previously dwelling
at home. Thirty day mortality and readmission rates were compared between groups. We explored
changes in the departmental structure, referral pathways, discharge disposition, post-acute care follow-
up, and adherence to the IHFS. Statistical analysis was undertaken using SPSS version 26. Mann-
Whitney U, Chi Square Test and Fisher’s Exact Test were used for non-parametric variables. Statistical
signi�cance was considered at P <0.05.

Results
Patient Demographics 

118 patients were treated at our institution during the two time frames of interest. There were similar
numbers of patients during each timeframe (COVID-19 cohort, N=60, and the control cohort, N=58). The
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median age in the COVID-19 cohort was 82 years (min=37, max=95, IQR=14.5), while the median age for
the control cohort was 75 years (min=31, max=93, IQR=18.25). The difference in medians between
groups was not signi�cant (p = 0.213). Both cohorts had a higher proportion of female patients; 37
females (61.7%) in the COVID-19 cohort and 40 females (69%) in the control group. Fourteen patients
(23.3%) were admitted from nursing homes in the COVID-19 cohort compared to �ve patients (8.6%) in
the control group (p = 0.052). Clinical Activity Scores (CAS) were also collected on admission with a
mean score of 5.05 +/- 3.52 SD in the COVID-19 cohort and 5.83 +/- 3.23 SD in the control group.

Inpatient care

We noted trends towards increased adherence in each of the IHFS, with a proportional improvement in
each standard in the COVID-19 time period, though this was not a statistically signi�cant difference
(Table 1). 

Table 1: Adherence to the Irish Hip Fracture Standards (IHFS)

Details of the type of fractures sustained, operations performed, American Society of Anaesthesiologists
Classi�cation (ASA) grades and anaesthesia used for both groups can be found in Table 2. There was a
statistically signi�cant reduction in femoral nerve blocks to 65% in the COVID-19 cohort compared to 88%
in the control group (p=<0.001)

Table 2: Surgical demographics for both cohorts

The median length of stay (LOS) was 7.5 days (min=2, max=66, IQR=11) in the COVID-19 cohort
compared to 10.0 days (min=1, max=66, IQR=18) in the control group (p=0.345).

Discharge destination
 A signi�cant increase in new admissions to nursing homes occurred during the COVID-19 period (p =
0.04). Concurrent decreases were also noted in the proportion of patients discharged directly home,
however this was not statistically signi�cant. Other details pertaining to discharge destination in patients
admitted directly from the community are included in Table 3. 

Table 3: Discharge destination for patients admitted from the community

Readmission rates and Mortality rates
There was a trend towards an increased 30 day readmission rate for the COVID-19 cohort at 6.7% (n=4)
compared to 1.7% in the control cohort (n=1), though this was not statistically signi�cant (p = 0.36).
Reason for readmission in the COVID-19 cohort included recurrent falls (n=2), an upper respiratory tract
infection (n=1) and persistent pain around the prothesis post-operatively (n=1). The sole readmission in
the control group was for a query deep vein thrombosis. 
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Inpatient mortality for the COVID-19 cohort was 8.3% (n=5) compared to 5.2% (n=3) in the control group.
Subsequent 30 day mortality rate was 10% (n=6) in the COVID-19 cohort compared to 6.9% (n=4) in the
control group. 

COVID-19 screening 
In the COVID-19 cohort 48.33% (n=29) of patients had a swab for COVID-19. As per clinical guidance at
the time any low risk patients were not swabbed. Three of these patients tested positive for COVID-19
(5%). Two of the these patients were admitted from nursing homes. One of the patients was deemed un�t
for surgery and died as an inpatient after four days. The other two COVID-19 positive patients underwent
surgical repair of their fractures, their LOS was 26 and 31 days respectively. 

Telemedicine 

Telemedicine clinics became the standard of care for routine 30 day post-operative fracture clinic
assessments. There was an improvement in patient follow-up such that 76% of patients in the COVID-19
cohort had complete 30 day assessments versus 36% in the control group. In the virtual clinic cohort of
patients there was a high rate of direct discharge (64%) back to GP care following virtual review.

Discussion
This study of 118 participants evaluating clinical outcomes following recon�guration of hip fracture care
demonstrated no signi�cant difference in adherence to IHFS between cohorts (Table 1). Concerns that
changes in practice, and redeployment of some staff, might have contributed to worse adherence were
not borne out. In fact, each of six individual standards demonstrated some improvement over the
corresponding time period, though these changes were not statistically signi�cant. These �nding
highlight the commitment of both the geriatric and orthopaedic department to delivering ongoing high
quality hip fracture care despite the disruptions in the established ‘fast track’ pathway for hip fracture
management in the hospital. Traditionally, hip fracture patients are stabilised in the Emergency
Department (ED), assessed by a senior ED decision maker or an Orthopaedic registrar and subsequently
admitted direct from ED to an orthopaedic specialist ward within four hours. While the emergence of a
COVID-19 response pathway had redirected hip fracture patients away from the ED after initial X-ray to a
separate initial assessment unit, it was reassuring to note that this did not negatively affect IHFS 1. 

Alterations in practice may have resulted in an unintended outcome of statistically signi�cant reduction
in the proportion of patients who had undergone femoral nerve blocks; 65% in the COVID-19 cohort
compared to 88% in the control group. Given the well-established links with superior analgesia, reduced
incidence of pneumonia and earlier mobilisation following regional anaesthesia (8) this decline in
practice was likely detrimental to patient care. A trend towards a reduced median LOS in the COVID-19
cohort was also noted (7.5 days vs 10 days). While this was in line with guidance at the time to expedite
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discharges to maximise bed capacity and prevent nosocomial transmission of COVID-19, we have
observed a number of potential unintended consequences which may be linked to this reduction in LOS. 

More patients were transferred to Model 2 hospitals, for ongoing care, instead of direct discharges either
to home or dedicated rehabilitation facilities. We noted that there was a trend towards higher 30 day
readmission rates in the COVID-19 cohort, and this may also re�ect the fact that there were less
admissions to dedicated rehabilitation services. Increases in both the inpatient mortality rate and 30 day
mortality rates were also noted in the COVID-19 cohort, however these were not statistically signi�cant. Of
course, premorbid functional status and pre-existing comorbidities are also an important consideration
when assessing the aforementioned trends. Despite notable increases in nursing home admissions mean
Clinical Activity Scores (CAS)  were comparable between both groups suggesting no signi�cant
difference in functional status. Similarly, multivariate analysis comparing mortality and readmission
rates with both CAS and ASA grades proved inconclusive.

Internationally it has been noted that there have been increased peri-operative complications and
increased mortality rates in COVID-19 positive patients with hip fractures (9–11). We have provided a
narrative summary of three patients who had hip fractures who were COVID-19 positive, and while this is
a small case series, it demonstrates consistent �ndings with a de�nite mortality risk, and prolonged LOS. 

We noted a trend towards more patients being admitted directly from nursing homes  with fourteen
patients (23.3%) of the COVID-19 cohort being admitted from nursing homes compared to just �ve
patients (8.6%) in the control group. This was not a signi�cant difference (p = .052) but signi�es a
notable alteration in demographics between both cohorts and may explain the 7 year median difference
in age between both groups. This may be another example of the inadvertent consequences of COVID-19,
with the potential for less rigorous supervision of patients due to social distancing recommendations or
COVID-19 related staff shortages (12,13). Our study highlights the need for a high index of suspicion for
COVID-19 when patients are admitted from a nursing home, particularly as COVID-19 can present
atypically in this patient population with delirium and falls (14,15). The comparative increase in the
proportion of patients being admitted from a nursing home rather than from the community in the COVID-
19 cohort could also re�ect the effect of ‘cocooning’ on older adults. This is something which needs to be
borne out with more long term epidemiological data, as restrictions on peoples movements could lead to
long term deconditioning and future risk of fragility fractures (16).

Rapid advances in virtual fracture clinics during the COVID-19 pandemic have provided a new method of
interacting with patients. The initiation of telemedicine clinics reduced the risk of transmission of the
virus, while also ensuring adequate provision of outpatient care. Virtual clinics have grown in popularity
during the COVID-19 pandemic (17) and are largely touted as an e�cient means of delivering care to
fracture clinic patients and to older adults (18,19). Data from patient cohort demonstrates satisfactory
outcomes from the clinic with 64% of the cohort being discharged without the need for further follow-up.
‘Did not attend’ rates also decreased during the pandemic. 
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Our study has some limitations. It is a single centre, retrospective study, and as such it may be
underpowered to detect changes in outcomes in the COVID-19 period. Large amounts of our data was
extracted from the Hip Fracture Database. Although this data is prospectively collected, omissions are
possible. However, this is mitigated in our institution by employing a trained Orthopaedic Specialist Nurse
as data coordinator to ensure consistent high quality of data collection. Having the same staff member
entering the data from both time sets also avoids misclassi�cation bias. Strengths of the study include
the homogeneity of the populations in question. 

Conclusion
In conclusion our study has demonstrated continued adherence with IHFS during the COVID-19
pandemic. While we noted encouraging trends towards reduced LOS, we also noted a trend towards
increased re-admission and 30 day mortality rates. Overall, our �ndings are a testament to the healthcare
services’ ability to react to change and to respond proactively in the face of the challenges we have
highlighted.  
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Tables
Table 1: Adherence to the Irish Hip Fracture Standards (IHFS)
Standard
no.  

Standard COVID-
19
(N=60)

Control
group
(N=58)

P
value

IHFS 1  Admission to acute orthopaedic ward within 4
hours or brought directly to theatre from the
emergency department 

34
(56.7%)

26
(44.8%)

0.27 

IHFS 2  Surgery within 48 hours of admission during
normal working hours (Monday to Sunday,  8:00-
17:59)

36
(60%)

29
(50%)

0.37

IHFS 3  Minimise risk of developing pressure ulcers 1 (1.7%) 2 (3.4%) 0.98
IHFS 4 Orthogeriatric review during their initial

admission 
48
(80%)

43
(74.1%) 

0.59

IHFS 5  Comprehensive bone health assessment  58
(96.7%) 

56
(96.6%)

1.00

IHFS 6  Specialist falls assessment  57
(95%)

44
(75.9%)

0.07
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Table 2: Surgical demographics for both cohorts
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  COVID-19
(N=60)

Control group
(N=58)

Significance 

Fracture type       
Intracapsular displaced  28 (46.7%) 29 (50%) 0.35
Intracapsular un-displaced  2 (3.3%) 11 (19%) <0.01
Intertrochanteric  21 (35%) 15 (25.9%) 0.08
Subtrochanteric  6 (10%) 2 (3.4%) 0.16
Periprosthetic  3 (5%) 1 (1.7%) 0.62
       
Operation       
Cemented Hemiarthroplasty  23 (38.3%) 25 (43.1%) 0.71
Uncemented hemiarthroplasty  2 (3.3%) 7 (12.1%) 0.90
Short IM nail  19 (31.7%) 12 (20.7%) 0.15
Long IM nail  5 (8.3%) 4 (6.9%) 1.00
DHS  3 (5%) 3 (5.2%) 0.72
Cemented THA 1 (1.7%) 1 (1.7%) 0.62
Other  3 (5%) 2 (3.4%) 0.12
Non-operative management  4 (6.7%) 4 (6.9%) 0.44
       
Pre-operative Nerve Block      
Yes  39 (65%) 51 (88%) <0.001
No  21 (35%) 7 (12%) <0.001
       
Anaesthesia  (N=56) (N=54)  
Spinal anaesthesia (SA)  53 (94.6%) 46 (85.3%) 0.13
SA + nerve block  0 (0%) 7 (13%) 0.03
General anaesthesia  3 (5.4%) 1 (1.7%) 0.62
ASA grade  (N=56) (N=54)  
I: Healthy  1 (1.8%) 3 (5.6%) 0.360
II: Mild/Moderate systemic disease  30 (53.6%) 23 (42.6%) 0.145
III: Severe systemic disease limits
activity 

23 (41.1%) 19 (35.2%) 0.568

IV: Severe incapacitating disease. Life
threatening.

2 (3.5%) 2 (3.7%) 1.00

V: Moribund  0 (0%) 0 (0%) N/A
VI: Brain dead 0 (0%)  0 (0%) N/A
Not documented  0 (0%) 7 (12.9%) 0.055
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Abbreviations:  IM nail = intermedullary nail; DHS = dynamic hip screw, THA = total hip
arthroplasty 
 
 
Table 3: Discharge destination for patients admitted from the community
Discharged destination:   COVID-19

(N=41)
Control group

(N=50)
Significance

       
Stepdown care* 20 (48.8%) 30 (60%) 0.397
Home  8 (19.5%) 12 (24%) 0.619
New admission to nursing
home 

4 (9.8%)  0 (0%)  0.040

Rehab  8 (19.5%) 5 (10%) 0.241
Hospice  1 (2.4%) 1 (2%) 1.00
Not recorded   0 (0%) 2 (4%) 0.498

Note – table excludes inpatient mortality
*Stepdown care included all Model 2 Hospitals within the region


