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Abstract
The purpose of this study was to assess the impact of COVID-19 on long-term outcomes in the geriatric hip fracture popula-
tion. We hypothesize that COVID + geriatric hip fracture patients had worse outcomes at 1-year follow-up. Between Febru-
ary and June 2020, 224 patients > 55 years old treated for a hip fracture were analyzed for demographics, COVID status on 
admission, hospital quality measures, 30- and 90-day readmission rates, 1-year functional outcomes (as measured by the 
EuroQol- 5 Dimension [EQ5D-3L] questionnaire), and inpatient, 30-day, and 1-year mortality rates with time to death. Com-
parative analyses were conducted between COVID + and COVID- patients. Twenty-four patients (11%) were COVID + on 
admission. No demographic differences were seen between cohorts. COVID + patients experienced a longer length of stay 
(8.58 ± 6.51 vs. 5.33 ± 3.09, p < 0.01) and higher rates of inpatient (20.83% vs. 1.00%, p < 0.01), 30-day (25.00% vs. 5.00%, 
p < 0.01), and 1-year mortality (58.33% vs. 18.50%, p < 0.01). There were no differences seen in 30- or 90-day readmission 
rates, or 1-year functional outcomes. While not significant, COVID + patients had a shorter average time to death post-hospital 
discharge (56.14 ± 54.31 vs 100.68 ± 62.12, p = 0.171). Pre-vaccine, COVID + geriatric hip fracture patients experienced 
significantly higher rates of mortality within 1 year post-hospital discharge. However, COVID + patients who did not die 
experienced a similar return of function by 1-year as the COVID- cohort.

Keywords Hip fracture · Geriatric · COVID-19 · Mortality · Functional outcomes

Introduction

Since the first case arose in late 2019, the COVID-19 pan-
demic has spread across the globe and caused significant 
strain to the global healthcare system. Case totals across the 
world have since risen to over 400 million people, more than 
5 million of which have resulted in death [1]. Since the first 

case in January 2020, the United States case total has risen 
to over 77 million individuals with over 900,000 deaths [2].

While the overall incidence of middle-aged and geriatric 
trauma decreased amidst the height of the initial wave of 
the pandemic, hip fractures continued to occur at frequency 
similar to pre-pandemic levels [3]. Notably, these patients 
have significantly higher rates of morbidity and mortality as 
compared to before the pandemic. Patients who sustained 
hip fractures within the first months of the pandemic expe-
rienced drastically increased rates of inpatient mortality, 
30-day mortality, longer hospital stays with higher rates 
of inpatient complications and worse functional outcomes 
[4–14]. This was most pronounced in patients that tested 
positive for COVID on admission. The long-term implica-
tions of COVID infection in middle-aged and geriatric hip 
fracture patients are not well described. The purpose of this 
study was to assess the impact of COVID-19 on long-term 
outcomes in the middle-aged and geriatric hip fracture popu-
lation. To our knowledge, this is the first study to do so. 
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We hypothesize that COVID + hip fracture patients in these 
populations had worse outcomes at 1-year follow-up.

Methods

This is a prospective observational cohort study following 
previously published work that evaluated the inpatient and 
30-day outcomes of hip fracture patients treated during the 
initial months of the COVID-19 pandemic. An Institutional 
Review Board-approved geriatric trauma database was que-
ried for the following inclusion criteria: all patients aged 
55 or older who sustained a hip fracture (femoral neck, 
intertrochanteric, and subtrochanteric fracture [AO/OTA 
fracture classifications: 31A, 31B, 32(A-C)]) via a low-
energy mechanism (fall from standing or height < 2 stairs) 
between February–May 2020. Exclusion criteria included 
all patients younger than 55 years old and those who did not 
have complete data. Patients were recruited from one aca-
demic medical center in a large urban setting that includes 
four American College of Surgeons verified Level 1 trauma 
centers, one university-based tertiary care referral hospital, 
and one orthopedic specialty hospital. Patients included in 
this study were treated at one of these six hospitals.

Data collected included demographics, COVID status on 
admission, hospital quality measures, discharge locations, 
readmissions, inpatient (defined as patients who passed away 
during their index hospitalization), 30-day and 1-year mor-
tality, and 1-year functional outcomes (as measured by the 
EuroQol- 5 Dimension [EQ5D-3L] questionnaire). Patients 
were contacted by phone to complete the EQ5D-3L ques-
tionnaires on functional status along with their respective 
visual analog scores (VAS). A validated inpatient mortality 
risk assessment score—Score for Trauma Triage of Geriatric 
and Middle Age patients (STTGMA)—was calculated for 
each patient. Patients were identified as COVID-19 positive 
if they had a positive COVID-19 RT-PCR test at the time of 
their admission to the hospital. For study analysis, patients 
were divided into a COVID + and a COVID- cohort. A sub-
analysis compared the survivors within each cohort at the 
1-year time point. Another sub-analysis was conducted com-
paring the hospital quality measures, and long-term func-
tional and mortality outcomes between patients stratified by 
cohorts based on the treatment they received for their injury.

Univariate analyses were conducted between each cohort 
using Chi Square, Mann-Whitney U tests, and Independent 
Sample T-Tests as appropriate. Multivariable logistic regres-
sion was used to assess the impact of COVID + status on 
1-year mortality. Kaplan–Meier survival curves were con-
structed for both the COVID + and COVID- cohorts.

All statistics were calculated with IBM SPSS data soft-
ware, Version 25 (Armonk, NY). Significance was set at an 
alpha of 0.05.

Results

Between February 2020 and May 2020 there were 224 
patients treated for a hip fracture that were age 55 or 
older. Twenty-four patients (11.00%) were COVID + on 
admission to the hospital at the time of their injury. 
There were 86 men (38%) and 138 women (62%). 
The majority of patients were white (80%). Mean 
age was 81.25 ± 10.00  years [COVID + Age Range: 
60–95, COVID- Age Range: 55–100]. Mean BMI was 
24.38 ± 5.77. Mean Charlson Comorbidity Index (CCI) 
was 1.38 ± 1.55. Mean American Society of Anesthesiol-
ogy Score (ASA) was 2.88 ± 0.74. At baseline, 60% of 
patients were community ambulators, 38% of patients were 
household ambulators, and 2% were non-ambulatory. The 
majority of patients sustained either a 31A (55%) or 31B 
(44%) fracture as classified by AO/OTA guidelines [15]. 
Patients were treated with: short cephalomedullary nail 
(37%), long cephalomedullary nail (18%), hemiarthro-
plasty (24%), total hip arthroplasty (7%), sliding hip screw 
(4%), closed reduction percutaneous pinning (CRPP) (9%) 
or non-operatively (3%). Most patients (67%) were dis-
charged to an acute rehabilitation or skilled nursing facil-
ity, while 32% of patients were discharged home indepen-
dently or home with health services.

COVID + patients were more likely to be non-ambulatory 
or wheelchair-bound with a worse baseline ambulatory sta-
tus (12.50% vs. 2.00%, p < 0.01), more likely to undergo 
nonoperative treatment (20.83% vs. 2.50%, p < 0.01), as well 
as more likely to die during index hospitalization or be dis-
charged to hospice (20.83% vs. 1.50%, p < 0.01). COVID- 
patients were more likely to be discharged home indepen-
dently or with health services (32.00% vs. 8.33%, p = 0.016). 
There was no difference in age, BMI, gender, race, CCI, or 
ASA between cohorts (Table 1).

COVID + patients had significantly longer lengths of 
hospital stay (8.58 ± 6.51 vs. 5.33 ± 3.09, p < 0.01) and 
higher rates of inpatient (20.83% vs. 1.00%, p < 0.01), 
30-day (25.00% vs. 5.00%, p < 0.01), and 1-year mortal-
ity (58.33% vs. 18.50%, p < 0.01) as compared to COVID- 
patients (Fig. 1). While not significant, COVID + patients 
experienced a shorter average post-discharge time to death 
(56.14 ± 54.31 vs. 100.68 ± 62.12, p = 0.077).

Rates of 30- day (12.50% vs. 7.50%, p = 0.392) and 
90-day readmission (12.50% vs. 11.00%, p = 0.996) were 
similar between cohorts. COVID + patients were ~ 2 × more 
likely to require ICU level care (29.17% vs. 14.00%, 
p = 0.053). Finally, 1-year functional outcomes including 
EQ-5D index score (0.71 ± 0.35 vs. 0.70 ± 0.43, p = 0.982) 
and VAS score (72.14 ± 33.91 vs. 72.30 ± 37.85, p = 0.866) 
were similar between cohorts (Table 2). There was no dif-
ference in mean time to surgery (in days) between cohorts.
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COVID + patients that died within 1-year were found 
to have a higher CCI as compared to COVID + patients 
that survived through 1-year (2.21 ± 1.42 vs. 1.00 ± 1.16, 
p = 0.037).

A multivariable logistical regression model was gener-
ated to examine whether COVID positivity on admission 
and other clinical and demographic data were indepen-
dently associated with an increased rate of 1-year mor-
tality. COVID + status on admission (OR 5.701, 95% CI 
2.116–15.359, p < 0.01), older age (OR 1.044, 95% CI 
1.002–1.089, p = 0.042), and a higher CCI (OR 1.335, 95% 
CI 1.058–1.686, p = 0.015) were found to be independent 

risk factors for 1-year mortality. Female gender was found to 
be independently protective against 1-year mortality in this 
cohort (OR 0.320, 95% CI 0.157–0.651, p < 0.01) (Table 3).

Sub-analysis comparing COVID + and COVID- survi-
vors demonstrated COVID + survivors had higher STT-
GMA scores (14.73 ± 18.06 vs. 1.05 ± 1.92, p < 0.01), longer 
lengths of stay (10.10 ± 9.01 vs. 4.99 ± 2.42, p = 0.014), 
and inpatient hospital complications (80.00% vs. 34.97%, 
p < 0.01). At 1-year, there was no significant difference in 
the change in assistive device needed from baseline (for 
example, wheelchair to walker or vice versa, walker to cane 
or vice versa, etc.) between cohorts (Table 4).

Table 1  Comparison of 
COVID + and COVID- hip 
fracture patient demographics

Bold indicates significant values

1 Year demographic comparison All patients COVID + COVID - p Value
Variables N (%) N (%) N (%) N (%)

All Comers 224 24 (11%) 200 (89%)
Age (years) mean ± SD 81.24 ± 9.90 81.21 ± 9.14 81.25 ± 10.00 0.986
Body Mass Index 24.35 ± 5.20 24.09 ± 6.76 24.38 ± 5.77 0.803
Gender 0.216
Male 86 (38.39%) 12 (50.00%) 74 (37.00%)
Female 138 (61.61%) 12 (50.00%) 126 (63.00%)
Race 0.546
White 179 (79.91%) 18 (75.00%) 161 (80.50%)
Black 7 (3.13%) 2 (8.33%) 5 (2.50%)
Hispanic 10 (4.46%) 1 (4.17%) 9 (4.50%)
Asian 11 (4.91%) 2 (8.33%) 9 (4.50%)
Other 8 (3.57%) 0 (0.00%) 8 (4.00%)
Unknown 9 (4.02%) 1 (4.17%) 8 (4.00%)
CCI 1.41 ± 1.54 1.71 ± 1.43 1.38 ± 1.55 0.316
ASA 2.90 ± 0.63 3.16 ± 1.44 2.88 ± 0.74 0.064
Ambulatory status 0.020
Community 133 (59.38%) 13 (54.17%) 120 (60.00%) 0.617
Household 84 (37.50%) 8 (33.33%) 76 (38.00%) 0.689
Nonambulatory 7 (3.13%) 3 (12.50%) 4 (2.00%)  < 0.01
AO/OTA fracture classification 0.246
31A 120 (53.57%) 10 (41.67%) 110 (55.00%)
31B 101 (45.09%) 13 (54.17%) 88 (44.00%)
32B 3 (1.34%) 1 (4.17%) 2 (1.00%)
Treatment  < 0.01
Short cephalomedullary nail 79 (35.27%) 6 (25.00%) 73 (36.50%) 0.271
Long cephalomedullary nail 38 (16.96%) 3 (12.50%) 35 (17.50%) 0.549
Hemiarthroplasty 54 (24.11%) 6 (25.00%) 48 (24.00%) 0.920
Total hip arthroplasty 14 (6.25%) 0 (0.00%) 14 (7.00%) 0.194
Sliding hip screw 8 (3.57%) 0 (0.00%) 8 (4.00%) 0.317
Closed reduction percutaneous pinning 21 (9.38%) 4 (16.67%) 17 (8.50%) 0.194
Nonoperative 10 (4.46%) 5 (20.83%) 5 (2.50%)  < 0.01
Discharge location  < 0.01
Home/home with health services 66 (29.46%) 2 (8.33%) 64 (32.00%) 0.016
Rehabilitation or skilled nursing facility 150 (66.96%) 17 (70.83%) 133 (66.50%) 0.689
Other (deceased, hospice) 8 (3.57%) 5 (20.83%) 3 (1.50%)  < 0.01
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Sub-analysis comparing patients within each treatment 
group demonstrated patients treated non-operatively had 
higher rates of mortality as compared to those who under-
went operative fixation. Patients treated with a total hip 
arthroplasty had the lowest mortality rates and best long-
term functional outcomes (Table 5).

Discussion

The purpose of this study was to investigate the impact of 
COVID-19 infection on long-term outcomes in the middle-
aged and geriatric hip fracture population. Hip fractures 

Fig. 1  Kaplan–Meier survival 
curve for COVID + (Red) and 
COVID- (Blue) cohorts

Table 2  Comparison of 
COVID + and COVID- hip 
fracture patient outcomes

Bold indicates significant values

1 Year outcome comparison COVID + COVID - p Value
Variables N (%) N (%) N (%)

All comers 24 (11%) 200 (89%)
Functional outcomes (EQ5D-3L)
Index score 0.71 ± 0.35 0.70 ± 0.43 0.982
Visual analog scale (VAS) score 72.14 ± 33.91 72.30 ± 37.85 0.866
Hospital quality measures
Time to surgery (days) 1.26 ± 2.45 1.05 ± 1.05 0.245
Length of stay (days) 8.58 ± 6.51 5.33 ± 3.09  < 0.01
Need for ICU 7 (29.17%) 28 (14.00%) 0.053
Readmissions
30 Day readmission 3 (12.50%) 15 (7.50%) 0.392
90 Day readmission 3 (12.50%) 22 (11.00%) 0.996
Mortality
Inpatient 5 (20.83%) 2 (1.00%)  < 0.01
30 Day 6 (25.00%) 10 (5.00%)  < 0.01
1 Year 14 (58.33%) 37 (18.50%)  < 0.01
Post-discharge time to death (days) 56.14 ± 54.31 100.68 ± 62.12 0.077
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alone carry significant morbidity and mortality, especially 
in the geriatric population [16]. Therefore, the long-term 
implications of concomitant hip fracture and COVID-19 

infection in these populations remain a significant public 
healthcare concern. No study to date has assessed out-
comes past 6-months in the middle-aged and geriatric hip 

Table 3  Multivariable 
Regression on 1-Year Mortality

Bold indicates significant values

Multivariable analysis 1 Year mortality

Independent variables Odds Ratio SE p Value 95% Confidence interval

Age 1.044 0.021 0.042 1.002–1.089
Female gender 0.320 0.363  < 0.01 0.157–0.651
Baseline ambulatory status 1.509 0.337 0.221 0.780–2.920
Charlson comorbidity index 1.335 0.119 0.015 1.058–1.686
Body mass index 1.002 0.038 0.955 0.930–1.079
COVID-19 + on admission 5.701 0.506  < 0.01 2.116–15.359

Table 4  1-Year Survivor 
Comparison

*Percentages reflect # of patients with assistive devices at 1 year
Bold indicates significant values

1 Year survivor comparison COVID + COVID - p Value
Variables N (%) N (%)

All Comers 10 163
Baseline characteristics
Age (days) 81.00 ± 9.06 80.56 ± 10.11 0.894
Charlson Comorbidity Index (CCI) 1.00 ± 1.15 1.23 ± 1.43 0.614
STTGMA Score 14.73 ± 18.06 1.05 ± 1.92  < 0.01
Baseline assistive device
Total 7 (70.00%) 83 (50.92%) 0.241
Cane 1 (10.00%) 34 (20.86%) 0.424
Cane/Walker 2 (20.00%) 14 (8.59%) 0.230
Wheelchair 3 (30.00%) 29 (17.79%) 0.317
Walker/Wheelchair 1 (10.00%) 3 (1.84%) 0.089
Wheelchair 0 (0.00%) 2 (1.23%) 0.689
Hospital quality measures
Length of Stay 10.10 ± 9.01 4.99 ± 2.42 0.014
Need for ICU 2 (20.00%) 20 (12.27%) 0.476
Complications
During Admission 8 (80.00%) 57 (34.97%)  < 0.01
Functional outcomes (EQ5D-3L)
Index Score 0.71 ± 0.35 0.70 ± 0.43 0.982
Visual Analog Scale (VAS) Score 72.14 ± 33.91 72.30 ± 37.85 0.866
1 Year assistive device
Total 7 (70.00%) 98 (60.12%) 0.067
Cane 0 (0.00%) 16 (9.82%) 0.317
Cane/Walker 1 (10.00%) 13 (7.98%) 0.841
Walker 4 (40.00%) 46 (28.22%) 0.424
Walker/Wheelchair 1 (10.00%) 14 (8.59%) 0.841
Wheelchair 1 (10.00%) 9 (5.52%) 0.549
Assistive device change* 7 98 0.987
Worse 5 (71.43%) 75 (76.53%) 0.764
Same 1 (14.29%) 18 (18.37%) 0.764
Better 1 (14.29%) 15 (15.31%) 0.920
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fracture population. Our study demonstrated higher rates 
of mortality in COVID + patients out to the 1-year mark, 
however, those who survived experienced a similar return 
to function and health status at 1 year as COVID- patients.

High rates of inpatient and 30-day mortality, longer 
hospital stays, and poor short-term functional outcomes 
for geriatric hip fracture patients infected with COVID-19 
are well-documented in the literature and reflected in this 
group’s previous study [4]. Our study demonstrates that the 
increase in short-term mortality seen in COVID + patients 
extends to the 1-year mark, with a mortality rate approach-
ing 60% in our cohort. The cause of this higher mortality 
rate is likely multifactorial. Infection with COVID-19 is the 
most significant risk factor. COVID + patients in our cohort 
had a 20 × higher inpatient mortality rate, 5 × higher 30-day 
mortality rate, and more than 3 × higher rate of 1-year mor-
tality than COVID- patients. 1-year survival, therefore, was 
roughly 42% and 82% for both cohorts, respectively. Multi-
variable analysis supports this finding with COVID positiv-
ity on admission being a statistically significant factor in 
1-year mortality.

In this study, COVID + patients who died within 
1-year had a higher CCI at baseline as compared to 

COVID + patients who survived, highlighting the higher 
mortality risk in patients with more severe comorbidity pro-
files. It is well documented that COVID infection in patients 
with higher comorbidity burden have more severe physi-
ologic sequelae and morbidity. For example, patients with 
pre-existing lung disease (e.g., COPD, asthma) are more 
likely to require mechanical ventilation and are therefore 
more prone to developing pneumonia and further respiratory 
compromise [17, 18].

Additionally, patients with pre-existing cardiovascular 
disease (e.g., heart failure, coronary artery disease) may 
be more at risk for viral infection extending to the cardiac 
tissue, allowing for direct cardiac injury or subsequent car-
diomyopathies [19]. Regardless of a patient’s comorbidity 
profile, studies have found that patients previously infected 
with COVID-19 may have lasting effects including cardiac 
sequelae, neurological symptoms, acute kidney injury, 
osteoporosis, and various psychological pathologies such 
as depression, anxiety, and post-traumatic stress disorder 
[20–25]. In this middle-aged and geriatric population, infec-
tion with COVID-19 can both worsen pre-existing condi-
tions and trigger additional long-term complications which 
patients may eventually succumb to.

Table 5  Comparison of patients based on their treatment

*CRPP = Closed Reduction Percutaneous Pinning

1 Year outcome 
comparison

Nonoperative Short nail Long nail Sliding hip screw Hemiarthroplasty Total hip arthro-
plasty

CRPP

Variables N (%) N (%) N (%) N (%) N (%) N (%) N (%)

All Comers 10 79 38 8 54 14 21
Functional outcomes (EQ5D-3L)
Index Score 0.89 ± 0.38 0.58 ± 0.40 0.75 ± 0.43 0.94 ± 0.49 0.67 ± 0.42 1.00 ± 0.43 0.80 ± 0.46
Visual Analog 

Scale (VAS) 
Score

80.00 ± 33.81 65.88 ± 34.52 73.54 ± 38.66 80.00 ± 41.49 72.04 ± 37.86 88.50 ± 41.91 80.83 ± 42.63

Hospital quality measures
Time to Surgery 

(days)
– 1.11 ± 1.14 0.90 ± 0.92 1.15 ± 0.45 1.43 ± 1.90 0.89 ± 0.58 0.90 ± 0.47

Length of Stay 
(days)

6.00 ± 9.90 5.53 ± 2.73 5.79 ± 3.40 4.63 ± 1.60 6.41 ± 3.98 4.50 ± 1.91 5.14 ± 3.45

Need for ICU 2 (20.00%) 15 (18.99%) 9 (23.68%) 0 (0.00%) 8 (14.81%) 0 (0.00%) 1 (4.76%)
Readmissions
30 Day Readmis-

sion
1 (10.00%) 10 (12.66%) 3 (7.89%) 0 (0.00%) 3 (5.56%) 0 (0.00%) 1 (4.76%)

90 Day Readmis-
sion

2 (20.00%) 11 (13.92%) 6 (15.79%) 1 (12.50%) 4 (7.41%) 0 (0.00%) 1 (4.76%)

Mortality
Inpatient 2 (20.00%) 2 (2.53%) 0 (0.00%) 0 (0.00%) 3 (5.56%) 0 (0.00%) 0 (0.00%)
30 Day 4 (40.00%) 6 (7.59%) 1 (2.63%) 0 (0.00%) 8 (14.81%) 0 (0.00%) 3 (14.29%)
1 Year 6 (60.00%) 17 (21.52%) 5 (13.16%) 2 (25.00%) 15 (27.78%) 1 (7.14%) 5 (23.81%)
Post-Discharge 

Time to Death 
(Days)

53.33 ± 56.37 94.06 ± 55.11 103.20 ± 41.12 72.00 ± 36.32 75.80 ± 62.83 250.00 ± 66.82 100.68 ± 62.12
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This study found age and increased CCI to be independ-
ent risk factors for 1-year mortality, while female gender 
was found to be a protective factor. This corresponds with 
findings prior to the pandemic as older age and a more 
extensive comorbidity profile are directly related to higher 
risk of 1-year mortality following a hip fracture [26]. Pre-
pandemic studies also show male gender to be a risk fac-
tor, with female gender reciprocally being protective for 
1-year mortality [27]. This may reflect worse comorbidity 
profiles or less physiologic reserve seen in males. These 
trends have persisted amidst the pandemic with literature 
demonstrating age, male gender, and a worse comorbidity 
profile increase risk of 1-year mortality, especially in the 
COVID + population [28].

Among survivors, 1-year functional outcomes were 
nearly equivalent between COVID + and COVID- cohorts. 
A subgroup analysis of these survivors demonstrated no 
difference in age or CCI but a much higher STTGMA 
score in the COVID + patients. This is due to the compos-
ite STTGMA score accounting for their COVID + status 
on admission—highlighting a higher risk of inpatient mor-
tality. Longer lengths of stay and higher rates of inpatient 
complication despite nearly equivalent 1-year functional 
outcomes demonstrate that although these patients may 
experience a more challenging initial infection and recov-
ery course, over time they recover the same functional 
status as COVID- patients.

It is also possible that patients who survived up to 1-year 
may have had a milder infectious course, mitigating the 
potential health complications and functional limitations 
associated with severe COVID-19 infection. The ability for 
COVID + patients to return to a similar level of function as 
compared to COVID- patients is debated in the literature. 
One study highlighted a reduced exercise capacity in the 
form of mean walking distance even months after infec-
tion [29]. However, another study demonstrates a similar 
return to function as seen in our study for COVID + patients 
that undergo inpatient rehabilitation after their infectious 
course, with these patients achieving a similar functional 
status despite worse condition when they started rehabilita-
tion [30].

Our study found differences in functional outcomes and 
mortality between patients in each of the various treatment 
groups. Most notably, patients who were treated non-oper-
atively had higher rates of mortality and readmission while 
patients treated with total hip arthroplasty had lower rates 
of mortality and better functional outcomes at the 1-year 
mark. However, it is important to acknowledge patients 
treated non-operatively who survived out to the 1-year mark 
were able to recover and attain good functional outcomes. 
While these differences in outcome are apparent between 
the treatment groups, the reason is likely that sicker patients 
were treated non-operatively, while less sick patients were 

treated with total hip arthroplasty as is usually the case in 
treatment selection.

This study has several limitations. First, our overall cohort 
only included patients from the first few months of the pan-
demic. Therefore, the 1-year outcomes experienced by these 
patients amidst the early stages of the pandemic might not be 
generalizable across the entire pandemic’s duration. Second, 
we do not know the duration of facility or home rehabilita-
tion each patient received postoperatively, therefore we can-
not correlate outcomes based on the functional level patients 
reached before completion of their rehabilitation regiment. 
As the pandemic continues to evolve and treatment modali-
ties improve, additional studies must be conducted to assess 
the long-term outcomes in COVID + hip fracture patients.

In conclusion, the first wave of COVID + middle-aged 
and geriatric hip fracture patients experienced signifi-
cantly higher rates of mortality up to 1 year. However, 
COVID + patients who did not die experienced a similar 
return to 1-year functionality as the COVID- cohort. These 
data are useful in understanding the long-term effects of 
COVID + infection in the early stages of the pandemic in this 
hip fracture population. As COVID infection had no effect 
on outcomes other than death, we recommend no changes 
in workflow or hip fracture protocols as waves of the disease 
may progress. With the vaccine demonstrating efficacy in 
preventing death, it is hoped that the expected mortality fol-
lowing hip fracture care will return to historic levels.
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