
Resident Corner

Hip Fractures Before and During the
COVID-19 Pandemic: Comparative
Demographics and Outcomes

Alireza K. Nazemi, MD, MS1 , Samer M. Al-Humadi, MD1,
Ryan Tantone, MD1, Thomas R. Hays, BS2,
Stephen N. Bowen, MD1, David E. Komatsu, PhD1,
and Nicholas Divaris, MD1

Abstract
Introduction: During the height of the COVID-19 pandemic in New York, hip fractures requiring operative management
continued to present to Stony Brook University Hospital. Given the novelty of SARS-CoV-2, there is recent interest in
the pandemic and its relationship to orthopedic operative outcomes. This retrospective cohort study compared out-
comes for operative hip fractures in patients prior to and during the COVID-19 pandemic at a level 1 academic center.
Materials and Methods: Data was collected on patients age 18 years or older who underwent operative management
for hip fractures performed from January 21, 2019 to July 1, 2019 (pre-pandemic) or from January 21, 2020 to July 1,
2020 (pandemic). COVID-19 status, demographics and outcomes were analyzed. Results: Overall, 159 patients with hip
fractures were included in this study, 103 in the 2019 group and 56 in the 2020 group. Within the 2019 group, there was a
significantly greater proportion of female patients compared to 2020 (p¼ 0.0128). The length of hospital stay was shorter for the
2020 group by 1.84 days (p ¼ 0.0138). COVID-19 testing was positive in 4 (7.1%) patients in the 2020 group, negative for 22
patients (39.3%), and the remaining 30 patients in the 2020 group (53.7%) were not tested during their admission. There were no
other significant differences in demographics or outcomes between the 2019 and 2020 groups. Discussion: The COVID-19
pandemic did not significantly alter most aspects of care for hip fracture patients at our institution. Interestingly, postoperative
pulmonary outcomes were not affected by the pandemic. Conclusions: In this study, a significantly higher proportion of males
presented with hip fractures in the pandemic group. In addition, the average length of hospital stay was shorter during the
COVID-19 pandemic. Further research is needed to understand the nuances that may lead to improved care for patients with hip
fractures during a pandemic.
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Introduction

In December 2019, patients with pneumonia of an unknown

origin in Wuhan, Hubei Province, China were found to have

been infected with the novel severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) coronavirus.1 The disease which

this virus causes was termed Coronavirus Disease 2019

(COVID-19). COVID-19 was subsequently declared a pan-

demic on March 11, 2020 with more than 118,000 cases in

114 countries and 4,291 deaths.2,3 In the United States, the first

confirmed case of COVID-19 was identified in Washington

1 Department of Orthopaedic Surgery, Renaissance School of Medicine at

Stony Brook University, Stony Brook, NY, USA
2 Renaissance School of Medicine at Stony Brook University, Stony Brook, NY,

USA

Corresponding Author:

Alireza K. Nazemi, Department of Orthopaedic Surgery, Renaissance School of

Medicine at Stony Brook University, 101 Nicolls Road, HSC T-18-089, Stony

Brook, NY 11794, USA.

Email: alireza.nazemi@stonybrookmedicine.edu

Geriatric Orthopaedic Surgery
& Rehabilitation
Volume 12: 1-5
ª The Author(s) 2021
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/21514593211003077
journals.sagepub.com/home/gos

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0003-1311-507X
https://orcid.org/0000-0003-1311-507X
mailto:alireza.nazemi@stonybrookmedicine.edu
https://sagepub.com/journals-permissions
https://doi.org/10.1177/21514593211003077
http://journals.sagepub.com/home/gos


State on January 31, 2020. Although it was not until March 1,

2020 when the first case was confirmed in New York (NY)

state, the New York City and Long Island areas quickly became

the first nidus in this country for the COVID-19 outbreak. As of

October 21, 2020, there were over 8 million confirmed cases

and 218,641 deaths due to this disease in the United States

according to the World Health Organization (WHO).4

The highest mortality from COVID-19 is in the elderly and

patients with multiple comorbidities, a population also signif-

icantly impacted by hip fractures.5-9 The incidence of hip

fractures in the United States is forecasted to increase signifi-

cantly in the coming decade, with projections of 289,000 hip

fractures being sustained annually by the year 2030.10 Previous

studies have shown that patients with both fracture and

pneumonia have more severe clinical characteristics when

compared to patients without pneumonia.8,11 Moreover, post-

operative pulmonary complications are reported to occur in

approximately 4.9% of patients after operative management

of hip fracture.11 The paucity of studies combined with the

ever-present morbidity and mortality associated with this pan-

demic as well as hip fractures highlight the need for further

investigation of the relationship between COVID-19 infection

and hip fractures outcomes.

During the height of the COVID-19 pandemic in NY, hip

fractures requiring operative management continued to pres-

ent to Stony Brook University Hospital. Given the novelty of

SARS-CoV-2, there has been a recent focus in the orthopaedic

literature on the pandemic and its relationship to operative

outcomes. This retrospective study compared outcomes for

operative hip fractures in patients prior to and during the

COVID-19 pandemic at a level 1 academic center. The data

from this study and associated discussion will enrich the sur-

gical literature as it relates to operative management of hip

fractures during a pandemic.

Materials and Methods

Institutional Review Board (IRB) approval was obtained for

this study under the author’s institutional IRB. An electronic

medical record search was used to perform this retrospective

study at a Level 1 academic trauma center approximately

60 miles outside of New York City. The International Classi-

fication of Disease-10 (ICD-10) codes for fractures of the

femoral head/neck, pertrochanteric hip fractures, and subtro-

chanteric hip fractures (S72.0, S72.1, and S72.2, respectively)

sustained after both traumatic and atraumatic injury were

investigated. Patients age 18 years or older who underwent

operative management for femoral head/neck, pertrochanteric,

and subtrochanteric hip fractures performed from January 21,

2019 to July 1, 2019 or from January 21, 2020 to July 1, 2020

were identified and recorded. Patient medical records, opera-

tive reports, and follow up data were reviewed. Subjects were

organized into pre-pandemic (January 21, 2019 to July 1, 2019)

and pandemic (January 21, 2020 to July 1, 2020) cohorts.

Patient data including age (in years), race, gender, body

mass index (BMI), and functional status from the American

College of Surgeons National Surgical Quality Improvement

Program (ACS NSQIP) classification, and American Society of

Anesthesiologists (ASA) classification were recorded. Addi-

tionally, patient postoperative complications including death,

coma lasting more than 24 hours, on a ventilator more than

48 hours, unplanned intubation, stroke/cerebrovascular acci-

dent, thromboembolic event (deep venous thrombosis or pul-

monary embolism), cardiac arrest, myocardial infarction, acute

renal failure, sepsis, septic shock, return to the operating room,

wound dehiscence, deep surgical site infection (SSI), organ/

space infection, graft/prosthesis/flap failure, and peripheral

nerve injury were recorded.

Patient comorbidities including COVID-19 status, smoker

status, diabetic status, hypertension, chronic obstructive pul-

monary disease (COPD), heart failure, and dialysis need were

also recorded. Subjects met inclusion criteria if they were an

adult (older than 18 years of age) patient and underwent opera-

tive management for hip fracture from January 21, 2019 to

July 1, 2019 or from January 21, 2020 to July 1, 2020. Alpha

was set to 0.05, and statistical analysis comprised of Student’s

t-test for continuous variables, Mann-Whitney U-tests for

ordinal variables, or Chi-square tests for categorical variables.

Results

Overall, 159 patients with hip fractures were evaluated in this

study, 103 in the 2019 group and 56 in the 2020 group (Table

1). Within the 2019 group, there was a significantly greater

proportion of female patients compared to 2020 (p ¼

Table 1. Demographics of Patients in the Pre-Pandemic (2019) and
Pandemic (2020) Eras.

2019 N ¼ 103 2020 N ¼ 56

Variable
Mean + SD Mean + SD

P valueMedian (min, max) Median (min, max)

Age 79.10 + 12.92 76.45 + 17.26 0.6650
82.00 (30.00,98.00) 82.00 (20.00,99.00)

Length of Stay 7.29 + 5.52 5.45 + 3.53 0.0138
5.00 (2.00,42.00) 5.00 (1.00,23.00)

Follow-up days 34.17 + 29.60 27.92 + 18.28 0.2193
24.00 (1.00,218.00) 22.50 (8.00,98.00)

Operating Room
Time

76.49 + 42.68 90.84 + 67.77 0.0521
66.00 (31.00,272.00) 74.00 (21.00,411.00)

History N (%) N (%)

Gender (Female) 80 (77.67%) 33 (58.93%) 0.0128
Anesthesia 5 (4.85%) 3 (5.36%) 0.8898
Diabetes 25 (24.27%) 10 (17.86%) 0.3511
Smoke 8 (7.77%) 9 (16.07%) 0.1055
Dyspnea 1 (0.97%) 0 (0.00%) 0.4595
Functional Status 57 (55.34%) 24 (42.86%) 0.1326
Ventilator 2 (1.94%) 0 (0.00%) 0.2940
COPD 11 (10.68%) 7 (12.50%) 0.7293
CHF 20 (19.42%) 8 (14.29%) 0.4171
HTN 76 (73.79%) 35 (62.50%) 0.1387
CKD 17 (16.50%) 5 (8.93%) 0.1863
Dialysis 5 (4.85%) 2 (3.57%) 0.7064
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0.0128). There were no other significant differences between

the demographics of the two groups. SARS-CoV-2 polymerase

chain reaction (PCR) tests were positive for 4 (7.1%) patients in

the 2020 group. PCR tests were negative for 22 patients

(39.3%). The remaining 30 patients in the 2020 group

(53.7%) were not tested during their admission.

The length of hospital stay was shorter for the 2020 group by

1.84 days (p ¼ 0.0138). There was one unplanned intubation

post operatively for the 2020 group compared to no unplanned

post-operative intubations in the 2019 group; however, this was

not significant (p ¼ 0.1713). Overall, there were 12 (11.65%)

minor adverse events in the 2019 group postoperatively com-

pared to 8 (14.29) minor adverse events in the 2020 group. This

was not statistically significant (p ¼ 0.6322). There were sim-

ilar quantities of major adverse events in both groups post

operatively. The 2019 group had 41 major adverse events

(39.81%) compared to 23 (41.07%) adverse events in the

2020 group (p ¼ 0.8765). Infectious complications were

slightly higher in the 2020 group with one (0.97%) complica-

tion in the 2019 group and three (5.36%) complications in the

2020 group, but this was not statistically significant (p ¼
0.0916). There were no other significant findings (Table 2).

Discussion

COVID-19 continues to affect the daily lives of billions of

people. All the while, hip fractures continue be one of the most

common orthopedic injuries requiring operative treatment. In

fact, although other orthopedic traumas have decreased during

the COVID-19 pandemic, the incidence of fragility fractures

has remained the same.12 In the present study, a comparison of

hip fracture demographics and outcomes before and during the

COVID-19 pandemic was performed. It was found that a sig-

nificantly higher proportion of females presented with hip frac-

tures in the pre-pandemic group. In addition, the average length

of hospital stay was shorter during the COVID-19 pandemic.

Furthermore, some patients were not tested for COVID-19 dur-

ing their hospital admission, likely due to the lack of routine

testing protocols during the beginning of the data collection

period along with the sparsity in available tests.

In March 2020, the COVID-19 pandemic surfaced at the

institution in this study. Beginning on March 13th, no hospital

visitors were allowed to accompany adult patients. The

COVID-19 positive inpatient census peaked at 437, with many

thousands more being classified as Patient Under Investigation

(PUI). PUI status was afforded to patients who were suspected

of being COVID-19 positive due to symptoms and exposure

status, prior to the COVID-19 test resulting. These patients,

who took several days to learn the results of their testing,

especially in the earlier days of the pandemic, were treated

with the same precautions as COVID-19 positive patients.

Eventually, all patients that were being admitted or going to

surgery would be routinely tested for COVID-19 via PCR test-

ing. However, this policy was not enacted until late Spring of

2020, when testing was widely available. These circumstances

account for the fact that some patients in the pandemic group of

this study were not tested for COVID-19.

At the institution in this study, the increased burden of care

was met with cross-coverage by residents, with multiple ortho-

pedic surgery residents being deployed to work COVID-19

medical floors and intensive care units. Furthermore, additional

nursing staff and ventilators were sent in from other hospitals to

assist during the peak months of the pandemic. As elective

surgeries were cancelled, the ambulatory surgery center was

converted into an additional COVID-19 intensive care unit in

order to utilize the ventilators and additional staffing available.

Moreover, over 1,000 telehealth visits were performed in the

department of orthopedics. The concern over the hospital

exceeding its capacity, combined with a potential impetus felt

by patients to leave the hospital in order to minimize exposure

to COVID-19, may have contributed to shorter overall average

length of stay in the pandemic group.

The COVID-19 Directive Regarding the Resumption of

Elective Outpatient Surgeries and Procedures in General Hos-

pitals in Counties and Facilities Without a Significant Risk of

COVID-19 Surge stipulated traumatic injuries as Tier 3 status,

which were recommended to continue without postponement

due to their high acuity nature. Hip fractures fell under this

category, with further classification as Tier 3a or Tier 3b if

they were healthy or unhealthy, respectively.13 Therefore, hip

fracture surgery continued amid the chaos of the pandemic.

Despite this, in the current study there were only about half

as many patients in the pandemic group compared to the

Table 2. Postoperative Complications in the Pre-Pandemic (2019)
and Pandemic (2020) Eras.

Complication
2019

(N ¼ 103)
2020

(N ¼ 56) P Value

Superficial Incisional SSI 0 (0.00%) 1 (1.79%) 0.1737
Deep Incisional SSI . (.%) . (.%) .
Wound Dehiscence . (.%) . (.%) .
Organ space infection . (.%) . (.%) .
Graft prosthesis flap failure . (.%) . (.%) .
Peripheral nerve injury . (.%) . (.%) .
Stroke CVA 0 (0.00%) 1 (1.79%) 0.1737
Pneumonia 6 (5.83%) 0 (0.00%) 0.0656
Unplanned Intubation 0 (0.00%) 1 (1.79%) 0.1737
DVT 2 (1.94%) 3 (5.36%) 0.2385
Pulmonary Embolism 2 (1.94%) 2 (3.57%) 0.5308
Urinary tract infection 11 (10.68%) 5 (8.93%) 0.7259
Ventilator greater 48H 1 (0.97%) 1 (1.79%) 0.6597
Acute Renal Failure 5 (4.85%) 3 (5.36%) 0.8898
Coma greater 24h 0 (0.00%) 1 (1.79%) 0.1737
MI 1 (0.97%) 1 (1.82%) 0.6500
Transfusion Intraoperatively 37 (35.92%) 19 (33.93%) 0.8015
Sepsis 1 (0.97%) 2 (3.57%) 0.2496
Septic Shock . (.%) . (.%) .
Return to OR . (.%) . (.%) .
Adverse Events
Minor 12 (11.65%) 8 (14.29%) 0.6322
Major 41 (39.81%) 23 (41.07%) 0.8765
Any 44 (42.72%) 24 (42.86%) 0.9865
Infectious Complication 1 (0.97%) 3 (5.36%) 0.0916
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pre-pandemic group. This may be due to the overall fear of the

general public of presenting to the hospital during the

pandemic.

In a study of 30-day mortality for hip fractures during

COVID-19 compared to the preceding year, no significant

difference in demographics or risk factors was identified.8

This study was conducted in the United Kingdom, another

global hotspot for the disease. However, it should be noted

that aside from pulmonary complications, the only other out-

comes recorded included thromboembolic event, infection,

and periprosthetic dislocation. The present study had similar

outcomes, with the exception of a statistically significant

decrease in females and overall length of stay in 2020. In

elderly patients with hip fractures, length of stay has been

shown to be most affected by ASA classification, male gen-

der, requiring preoperative cardiac testing, and admission on

Thursday or Friday.7,14,15

In a retrospective study of 635 elderly patients with hip

fractures, Ricci et al. found that male gender had a significantly

longer length of stay compared to female patients.7 Interest-

ingly, the findings in our study directly contradict this, with a

larger proportion of males in 2020 along with a significantly

decreased length of stay in this same cohort. The gender dif-

ference may be explained by the fact that males with hip frac-

tures are often sicker, as defined by having more comorbidities

and a higher average ASA classification.5 In addition, the

shorter duration of stay during this pandemic may have been

a combined institutional effort as well as a patient desire to

leave the hospital setting in order to minimize exposure to

COVID-19. It also should be noted that in the present study,

all adult patients were included, and a small number of patients

in each group were not over 65 years old. A minute number of

these patients were also included in order to analyze the overall

effect of COVID-19 on hip fracture outcomes without the

caveat of requiring patients to fit the elderly low-energy

mechanism.

Hip fractures are associated with significantly elevated mor-

bidity and mortality rates. A study by Panula et al. of 428 hip

fracture patients found overall one year postoperative mortality

to be 27.3%, approximately three times higher than that of the

general age-matched population.6 In addition, surgery within

the first 48 hours of injury has been associated with decreased

length of stay and overall mortality as well as improved func-

tional recovery.10,16 In addition, upper respiratory illnesses

have been associated with increased postoperative complica-

tions in hip fractures. A retrospective cohort of 9,237 hip frac-

tures found that influenza-like illness (ILI) was associated with

a 13% average increase in hip fracture hospitalization risk.17 In

terms of seasonality, multiple studies show an increased hip

fracture burden in the winter compared to spring, summer or

fall.18,19 The present study had no significant difference in

pneumonia rates between the two groups, likely accounted for

by the low percentage of COVID-19 positive patients in the

pandemic group. In addition, the data collection period was

standardized over winter, spring and early summer for both

groups to minimize the influence of seasonality on outcomes.

Bobin et al. recently completed a retrospective study exam-

ining characteristics and early prognosis of COVID-19 infec-

tion in fracture patients.20 They analyzed data from 10

hospitalized patients with both fracture and COVID-19 infec-

tion and found that one patient died 11 days after surgery and

three died after admission before they were able to undergo

surgery. Interestingly, in the present study, the postoperative

complication rates were not significantly different between the

pandemic and pre-pandemic groups.

This study was conducted during an evolving and unprece-

dent era and is not without its limitations. First, this is a retro-

spective study. However, a prospective study on the topic of the

COVID-19 pandemic would be very difficult to carry out dur-

ing this time period. Second, some patients in the pandemic

group of this study were not tested for COVID-19. As the data

collection period was early in the pandemic, testing was not

widely available, and it was not yet routine to test all patients

prior to admission. In addition, the 2019 pre-pandemic group

was larger than the 2020 pandemic group. However, the time

period of the data collected was kept the same during each year

to account for seasonal changes in hip fracture incidence.18,19

Finally, the study did not classify patients into separate groups

for younger, high-energy fractures compared to older, lower-

energy fractures. As COVID-19 disproportionately effects the

elderly, it would be beneficial to further analyze a population

over 65 years of age to determine outcomes. Despite this, the

vast majority of patients in each study group were geriatric.

Furthermore, although it may be a challenging study to design,

it would be interesting to prospectively analyze patients with

hip fractures and COVID-19 as well as determine the effects of

the second pandemic peak on outcomes.

Conclusion

In this study, outcomes were largely similar in the pandemic

group compared to the pre-pandemic group. A significantly

higher proportion of females presented with hip fractures in

the pre-pandemic group, and the average length of hospital stay

was shorter during the COVID-19 pandemic. The pandemic

continues to alter the lives of patients and physicians alike.

This study, as well as further larger studies, may be of interest

to the orthopedic surgery community as strategies are devel-

oped to manage hip fractures in patients with COVID-19.
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