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Hip fractures are common in the elderly population and are 
a common source for morbidity and mortality [1,2]. The 

direct costs of these fractures in Israel are estimated at over 
US$200 million per year, including hospitalization, rehabilita-
tion, and nursing care [3,4].

*These authors contributed equally to this study

Hip Fractures during the COVID-19 Pandemic: 
Demographics, Treatment Pathway, and Outcomes
Nissan Amzallag MD MHA1,2*, Shai Factor MD1,2*, Ittai Shichman MD1,2, Tomer Ben-Tov MD1,2, and Amal Khoury MD1,2

1Department of Orthopedic Surgery, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel 
2Sackler Faculty of Medicine and Tel Aviv University, Tel Aviv, Israel 

ABSTRACT  Background: Surgery for hip fractures within 48 hours of ad-

mission is considered standard. During the lockdown period 

due to the coronavirus disease-2019 (COVID-19) epidemic, our 

medical staff was reduced.

  Objectives: To compare the demographics, treatment path-

ways, and outcomes of patients with hip fractures during the 

COVID-19 epidemic and lockdown with the standard at routine 

times.

  Methods: A retrospective study was conducted of all patients 

who were treated surgically for hip fracture in a tertiary center 

during the COVID-19 lockdown period between 01 March and 

01 June 2020 and the equivalent period in 2019. Demographic 

characteristics, time to surgery, surgery type, hospitalization 

time, discharge destination, postoperative complications, and 

30- and 90-day mortality rates were collected for all patients.

  Results: During the COVID-19 period, 105 patients were oper-

ated due to hip fractures compared to 136 in the equivalent 

period with no statistical difference in demographics. The rate 

of surgeries within 48 hours of admission was significantly 

higher in the COVID-19 period (92% vs. 76%, respectively; P 

= 0.0006). Mean hospitalization time was significantly short-

er (10 vs. 12 days, P = 0.037) with diversion of patient dis-

charge destinations from institutional to home rehabilitation 

(P < 0.001). There was a significant correlation between the 

COVID-19 period and lower 90-day mortality rates (P = 0.034). 

No statistically significant differences in postoperative compli-

cations or 30-day mortality rates were noted.

  Conclusions: During the COVID-19 epidemic, despite the lim-

ited staff and the lack of therapeutic sequence, there was no 

impairment in the quality of treatment and a decrease in 90-

day mortality was noted.
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Surgical treatment of hip fractures is one of the most com-
mon surgeries in orthopedic trauma and is considered the treat-
ment of choice. The procedure is associated with a decrease in 
morbidity and mortality rates, lower costs, and shorter duration 
of hospitalization. It reduces complications including pressure 
sores, acquired pneumonia, and urinary tract infection [5,6]. 

Previous studies and meta-analyzes demonstrated that early 
surgery for hip fractures within 48 hours of admission was di-
rectly and significantly associated with a decrease in morbidity, 
postoperative complications, and mortality [7-10]. Many factors 
were found to affect the likelihood of surgery within 48 hours, 
including the day of admission to the hospital (midweek vs. 
weekend), availability of operating rooms, patient co-morbid-
ities, use of anticoagulation drugs, and optimal preparation of 
these fragile patients [11-13]. 

The postoperative course of these patients consists of ear-
ly mobilization, physiotherapy, and weight bearing, as well as 
routine blood tests and postoperative radiography. Most of the 
patients are discharged to institutional or home rehabilitation. 
The decision of the ideal discharge destination is made after 
a multidisciplinary discussion including the surgeon, social 
worker, geriatrician, the patient's health maintenance orga-
nization representatives, the patient, and the caregivers. This 
decision is influenced by the patient's will, mobility abilities, 
and the capability of the caregivers during the postoperative 
acute phase.

In Israel, since 2013, surgery for hip fractures within 48 
hours of admission is one of the quality indicators measured by 
the Ministry of Health, and all hospitals are required to report all 
patients admitted with hip fractures and the time elapsed from 
hospital arrival to surgery [14].

THE COVID19 EPIDEMIC

The coronavirus disease-2019 (COVID-19) epidemic caused by 
the severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) had a dramatic medical and economic impact worldwide 
[15]. At the time of this writing, over 840 thousand citizens in 
Israel had been infected, with a death rate of 690 deaths per one 
million. The first confirmed case in Israel was found on 21 Feb-
ruary 2020 and restrictions on freedom of movement were an-
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nounced on 03 March 2020, where a formal lockdown with the 
imposition of wide ranging restrictions was announced on 19 
March 2020. Due to outbreaks in rehabilitation centers and geriat-
ric institutions, a variety of rehabilitation institutions were closed 
[16]. Most of those restrictions were removed on 26 May 2020. 

During the formal lockdown, all medical elective procedures 
were suspended, and the medical staff in our tertiary institution 
was divided into working capsules to reduce the risk of infection 
among the staff. These working capsules included a minimum 
number of medical staff at any given moment in the hospital 
(e.g., physicians, nurses, physiotherapists) needed to support 
the orthopedic department. This way of work dramatically re-
duced the number of weekly work hours of the medical staff, 
where each working capsule was working 12 hour shifts with 
24 hour breaks between each shift and an average of four shifts 
per week. Although this way of work can lower the infection 
rate among the medical staff, the therapeutic sequence for these 
patients was interrupted.

The purpose of this study was to evaluate patients who under-
went surgery due to hip fracture during the COVID-19 epidemic 
and lockdown, and to compare their demographics, treatment 
pathway, and outcomes to the standard care at routine time.

PATIENTS AND METHODS

STUDY DESIGN AND DATA COLLECTION

Following institutional review board approval, a retrospective 
study was conducted at an orthopedic division in a single tertia-
ry center. A database from patient medical charts was reviewed 
for all patients who were admitted due to a hip fracture between 
March 2019 and June 2020. Data included demographic charac-
teristics, time to surgery and surgery type, hospitalization time, 
discharge destination, and postoperative complications. Mortal-
ity dates were extracted from the population registry.

Inclusion criteria were patients with hip fractures that were 
treated surgically. Exclusion criteria were patients under the age 
of 65 years and pathological and periprosthetic fractures. 

Two different periods were evaluated. The first group 
(COVID group) included the period between 01 March and 01 
June 2020, which was the lockdown period in Israel. None of 
the patients in this group tested positive for COVID-19. The 
second group (non-COVID group) represented the equivalent 
period between 01 March and 01 June 2019. 

This study was performed in line with the principles of the 
Declaration of Helsinki. Ethics approval 0676-20-TLV

STATISTICAL ANALYSIS

Statistical analyses were performed using IBM Statistical 
Package for the Social Sciences statistics software, version 21 
(SPSS, IBM Corp, Armonk, NY, USA). Continuous variables 
were reported as means with standard deviation. The chi-square 

test was performed to compare categorical variables. A t-test for 
independent means was performed to compare normally distrib-
uted continuous variables. The Wilcoxon–Mann Whitney test 
was performed to compare ordinal variables. A logistic regres-
sion model was run to evaluate factors associated with Surgery 
rate within 48 hours from admission and mortality rates within 
30 and 90 days of surgery. All statistical analyzes performed 
were bilateral when P = 0.05 was determined to have a statisti-
cally significant difference.

RESULTS

PATIENTS DEMOGRAPHICS

Our cohort consisted of 241 patients who underwent surgical 
treatment due to hip fracture were included in the study, of 
which 105 in the COVID group and 135 in the non-COVID 
group. There was no statistically significant difference in sex, 
hypertension (HTN) rate, diabetes mellitus (DM) rate, atrial 
fibrillation (AF) rate, rate of anticoagulants use, American So-
ciety of Anesthesiologists (ASA) score, and the use of walking 
aids. The mean age of the COVID group was significantly high-
er compared to the non-COVID group (84.3 ± 76.6–91.8 vs. 
82.1 ± 74.3–89.9, respectively; P < 0.043). Patient' demograph-
ics are presented in Table 1.

SURGERY CHARACTERISTICS

Table 2 presents data regarding type and time to surgery. There 
was no significant difference in the type of surgery between 
the two groups. Most of the patients (60.3%) underwent closed 
or open reduction and internal fixation (CRIF or ORIF) of the 
fracture, while minority of patients (39.7%) underwent hemi/
total hip arthroplasties. There was a significant reduction in the 
mean time to surgery in the COVID group compared to the non-
COVID group (24.9 and 30.6 hours, respectively, P = 0.0003). 
There was also a significant difference in the rate of patients 
who underwent surgery within 48 hours of admission between 
the COVID group and the non-COVID group (92.4% and 76.5% 
respectively, P = 0.0006). There was no significantly difference 
in postoperative complications between the groups. 

In a logistic regression model [Table 3], the COVID group 
correlated significantly with higher rates of surgery within 48 
hours of admission (P = 0.0015, odds ratio [OR] 4.29 95%, 
95% confidence interval [95%CI] 1.74–10.57). Higher ASA 
score (P = 0.014, OR 0.36, 95%CI 0.16–0.67) and arthroplasty 
(P = 0.0026, OR 0.45, 95%CI 0.27–0.75) was correlated signifi-
cantly with lower rates of surgery within 48 hours of admission. 
Admission over the weekend was not found to be significantly 
correlated with surgery within 48 hours of admission.

MORBIDITY AND MORTALITY

Older age (P = 0.0089, OR 1.28, 95%CI 1.06–1.54), male sex 
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(p=0.0194, OR 0.10, 95% CI 0.01-0.69), and AF (P = 0.0218, 
OR 17.26, 95%CI 1.51–196.88) were significantly correlated 
with higher rates of 30-day mortality. COVID group was not 
statistically correlated with higher rates of 30-day mortality 
(P = 0.0729, OR 0.17, 95%CI 0.02–1.17) [Table 3].

Old age (P = 0.0105, OR 1.13, 95%CI 1.03–1.25), male sex 
(P = 0.0184, OR 0.23, 95%CI 0.06–0.78), AF (P = 0.0053, OR 
12.39, 95%CI 2.11–72.76), and higher ASA score (P = 0.0005, 
OR 7.05, 95%CI 2.33–21.28) were significantly correlated to 
higher rates of 90-day mortality. The COVID group was statis-
tically correlated with lower 90-day mortality rates (P = 0.0343, 
OR 0.25, 95%CI 0.06–0.90) [Table 3].

PATIENT PATHWAY AND DISCHARGE DESTINATIONS

The mean hospitalization time in the COVID group was signifi-
cantly shorter compared to the non-COVID group (9.6 vs. 11.6 
days, respectively; P = 0.037) [Table 2]. There was no statistical 
difference in the rate of patients who arrived to the emergency 
room(ER) within 24 hours from the injury (83.8% vs. 80.9%, 
respectively; P = 0.55). The groups differ significantly in pa-

tients discharge destinations (P < 0.001). A higher proportion 
of patients in the COVID group was discharged to home reha-
bilitation over rehabilitation institutions (48.6% vs. 41.9%, re-
spectively) compared to the non-COVID group (19.1% vs. 61%, 
respectively).

DISCUSSION 

In this study we evaluated patients with hip fractures who had 
undergone surgery during the COVID-19 epidemic and lock-
down and compared their care to the standard of care at routine 
times. None of the patients who underwent surgery tested pos-
itive for the COVID-19 virus. The study addressed four main 
elements: patient quantity and demographics, meeting standard 
of care regarding surgery within 48 hours of admission, quality 
of care during this period as measured by postoperative com-
plications and short-term mortality rates, and patient pathways 
throughout their hospitalization.

The first element of the study addressed the quantity and 
demographics of the patients during the epidemic. During the 

Table 1. Patient demographics

Variable non-COVID group, n=136 (100%) COVID group, n=105 (100%) Total, n=241 (100%) P value*

Sex

Male 38 (27.9%) 32 (30.5%) 70 (29%)  

Female 98 (72.1%) 73 (69.5%) 171 (71%) 0.66

Average age, years 82.1 ± 74.3-89.9 84.3 ± 76.6–91.8) 83.1 ± 75.3–90.9) 0.043

Hypertension 95 (69.9%) 71 (67.6%) 166 (68.9%) 0.71

Diabetes mellitus 35 (25.7%) 31 (29.5%) 66 (27.4%) 0.51

Atrial fibrillation 29 (21.3%) 20 (19%) 49 (20.3%) 0.66

Anticoagulant use 27 (19.9%) 17 (16.2%) 44 (18.3%) 0.46

ASA score

1 6 (4.4%) 3 (2.9%) 9 (3.7%)  

2 62 (45.6%) 39 (37.1%) 101 (41.9%)  

3 56 (41.2%) 50 (47.6%) 106 (44%)  

4 12 (8.8%) 13 (12.4%) 25 (10.4%)  

5 0 (0%) 0 (0%) 0 (0%) 0.44

Walking aids use

No use of walking aids 69 (50.7%) 62 (59%) 131 (54.4%)  

Cane 27 (19.9%) 15 (14.3%) 42 (17.4%)  

Walker 33 (24.3%) 24 (22.9%) 57 (23.7%)  

Wheelchair 5 (3.7%) 4 (3.8%) 9 (3.7%)  

Other walking aid 2 (1.5%) 0 (0%) 2 (0.8%) 0.6

ASA = American Society of Anesthesiologists 
*Bold indicates significance
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COVID-19 period, there was a reduction of 22.8% in surgeries 
performed compared to the parallel time period, but the patient’s 
demographic remained the same. This finding can be explained 
by the fact that common injuries that result in hip fractures occur 
outside of the home (i.e., a street stumble). There was no differ-
ence in demographic data among the groups, which reinforces 
the fact that any change in the quality of care that was observed 
later was due to changes related to the treatment strategy and not 
to the nature of the patients.

The second element of the study addressed the success rate of 
the quality indicator: surgery within 48 hours of admission. This 
aspect demonstrated a statistically significant improvement in the 
COVID group compared to the non-COVID group (76–92%, re-
spectively), which is also represented by our logistic regression 
model. This finding can be explained by two main points. First, 
during the lockdown there were fewer patients seeking treat-

ment for hip fractures, which eased the load of the orthopedic 
department and resource allocation and enabled the staff to meet 
the goal of surgery within 48 hours. Second, suspension of the 
elective surgeries during the lockdown allowed clinicians to fo-
cus more on urgent trauma cases such as hip fractures. Due to 
suspension of elective surgery, there was higher rate of available 
operating rooms. Interestingly, there was no correlation between 
the day of the week that the patient was admitted and success rate 
of surgeries within 48 hours, in contrast to previous studies [11]. 

The third element of our study addressed to the quality of 
treatment in the COVID-19 period as reflected by postoperative 
complications and 30- and 90-day mortality rates. No statistical-
ly significant difference was found in the rate of postoperative 
complications. The 30-day mortality rates were approximately 
4% in both groups, with no statistically significant difference 
between the groups. This 30-day mortality rate is in agreement 

Table 2. Surgery, postoperative complications, and discharge destinations

Variable non-COVID group COVID group Total P value*

Surgery type

Fixation 82 (60.3%) 68 (64.8%) 150 (62.2%)  

Hemiarthroplasty 31 (22.8%) 25 (23.8%) 56 (23.2%)  

Total hip replacement 23 (16.9%) 12 (11.4%) 84.3 0.48

Surgery within 48 hours

Yes 104 (76.5%) 97 (92.4%) 198 (82.2%)  

No 32 (23.5%) 8 (7.6%) 41 (17%) 0.0006

Time to surgery, hours 30.6 ± 24.0–37.2 24.9 ± 12.8–37 28.1 ± 21.7–34.5 0.0003

Postoperative complications

Total postoperative complications 25 (18.4%) 17 (16.2%) 42 (17.4%) 0.65

Cerebrovascular accident 2 (1.5%) 2 (1.9%)  0.79

Myocardial infarction 1 (0.7%) 0 (0%) 1 (0.4%) 0.85

Deep vein thrombosis/pulmonary embolism 2 (1.5%) 1 (1%) 3 (1.2%) 0.71

Other** 22 (16.2%) 14 (13.3%) 36 (14.9) 0.53

Mean hospitalization days (days) 11.6 9.6 10.7 0.037

Discharge destinations

Without rehabilitation 18 (13.2%) 7 (6.7%) 25 (10.4%)  

Rehabilitation institution 83 (61%) 44 (41.9%) 127 (52.7%)  

Home rehabilitation 26 (19.1%) 51 (48.6%) 77 (32%)  

Other*** 9 (6.6%) 3 (2.9%) 12 (5%) < 0.001

Injury to admission time within 24 hours

Yes 110 (80.9%) 88 (83.8%) 198 (82.2%)  

No 26 (19.1%) 17 (16.2%) 43 (17.8%) 0.55

*Bold indicates significance 
**Hospital acquired pneumonia, acute exacerbation of congestive heart failure, atrial fibrillation with rapid ventricular response, ventricular 
tachycardia, ventricular fibrillation, acute renal failure, urosepsis, gastrointestinal bleeding 
***Discharge to a non-rehabilitation "bridge" unit before returning home
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Table 3. Logistic regression model for surgery within 48 hours, 30-day and 90-day mortality rates

Variable
Surgery within 48 hours 30-day mortality rate 90-day mortality rate

P value* 95% confidence interval P value* 95% confidence interval P value* 95% confidence interval

COVID group 0.0015 1.74–10.57 0.0729 0.02–1.17 0.0343 0.06–0.90

Average age 0.2018 0.98–1.09 0.0089 1.06–1.54 0.0105 1.03–1.25

Sex 0.586 0.56–2.75 0.0194 0.01–0.69 0.0184 0.06–0.78

Arthroplasty 0.0026 0.27–0.75 0.1159 0.01–1.56 0.103 0.09–1.23

ASA score 0.0014 0.19–0.67 0.0602 0.93–21.03 0.0005 2.33–21.28

Hypertension 0.7872 0.34–2.22 0.8423 0.10–15.83 0.7973 0.24–6.09

Diabetes mellitus 0.6279 0.50–3.10 0.2231 0.48–22.90 0.799 0.29–4.90

Atrial fibrillation 0.5332 0.36–6.96 0.0218 1.51–196.88 0.0053 2.11–72.76

Anticoagulant use 0.2498 0.09–1.82 0.4864 0.04–4.59 0.0687 0.02–1.14

Admission on weekend 0.3504 0.17–1.85 0.3672 0.04–3.08 0.1008 0.02–1.39

ASA = American Society of Anesthesiologists 
*Bold indicates significance

with previous studies [17]. A recent study comparing outcomes 
for patients with hip fractures during the COVID-19 lockdown 
to the pre-pandemic period was conducted at a single hospital in 
the United Kingdom. The results showed similar findings with 
no significant difference in postoperative complications and 30-
day mortality rate in either group [18]. The COVID-19 period 
was associated with lower 90-day mortality rates compared to 
the equivalent period. A possible explanation for this finding 
is higher rates of surgeries performed within 48 hours. Future 
studies with long-term follow-up are needed to further examine 
mortality rates. There were additional variables associated with 
increased mortality rate: old age, male sex, higher ASA score, 
and AF, all of which are previously known risk factors [7,8]. 
These findings suggest that during the COVID-19 epidemic, de-
spite the limited work staff and the lack of therapeutic sequence, 
there was no impairment in the quality of treatment, and even a 
decrease in 90-day mortality rates.

The fourth element of our study examined the patient's path-
way during hospitalization. Despite great concerns that during 
COVID-19 period many patients would hesitate to seek medi-
cal help for life-threatening medical conditions, no statistically 
significant difference was found in the rate of patients arriving 
to the emergency department within 24 hours after the injury 
compared to the equivalent time period. During the COVID-19 
period, the mean hospitalization time was significantly shorter 
compared to the non-COVID-19 period. This result can be ex-
plained by the shorter time to surgery, which leads to an overall 
shorter hospitalization time, and by the patient’s desire to be 
discharge earlier because of fear of infection.

A statistically significant difference was found in the discharge 
destinations of patients after surgery. During the COVID-19 peri-
od there was a higher rate of patients discharged to home rehabil-

itation over institutional rehabilitation. This result is probably due 
to patient preferences to return home due to concerns regarding 
vast spread of the virus in medical institutions and the fact that ma-
ny rehabilitation institutes were closed during that period of time, 
which shifted patients to be discharged home. The fact that more 
patients were released to home rehabilitation can also be explained 
by the shorter hospitalization time and the long process of finding 
a suitable rehabilitation institute, which may prolong the duration 
of hospitalization. It is worth noting that diverting these patients 
from rehabilitation institutions to home rehabilitations creates a 
greater burden on our country's health funds, which are the health 
providers responsible for home rehabilitation services. During the 
COVID-19 period, most infected patients were treated at home 
and not in hospitals, which creates even more burden on our health 
system. Further studies are needed to asses this impact on HMO.

LIMITATIONS

The retrospective nature of this study may introduce bias. 
This study was conducted in a single tertiary institute, and our 
findings might be different from those found at other insti-
tutes. As this study was conducted during the recent lockdown 
period of the COVID-19 pandemic, long-term outcomes are 
still unknown.

CONCLUSIONS

During the COVID-19 epidemic, despite the limited work staff 
and the lack of therapeutic sequence, there was no impairment 
in the quality of operative treatment for hip fractures. There was 
even a decrease in 90-day mortality rates. Patient pathways dif-
fered in hospitalization time and discharge destination, which 
can increase the caseload on health funds. As the COVID-19 
spread, these results were encouraging for these fragile patients.
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Capsule

Macrophages: key mediators of fat storage

Recent work has suggested that macrophages may 
regulate adiposity, but the mechanisms underlying this 
process remain unresolved. Cox and co-authors reported 
that a macrophage-derived growth factor, Pvf3, and its 
receptor on fat body cells are needed for lipid storage in 
fruit fly larvae. The mouse Pvf3 ortholog, PDGFcc, was 
similarly required to store fat in newborn and adult mice. 
When PDGFcc was blocked or deleted, food intake and 

absorption were normal, but mice increased their energy 
expenditure partly due to enhanced brown adipose tissue 
thermogenesis. PDGFcc was produced exclusively by 
fat-resident macrophages rather than by those mediating 
inflammation and insulin resistance. This work may inform 
future treatments for lipodystrophy, cachexia, and obesity.
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Capsule

Exercise and genes linked to ALS

Amyotrophic lateral sclerosis (ALS) is a degenerative 
motor neuron disease with a genetic and environmental 
interaction. Lou Gehrig was a renowned professional 
American baseball player whose career was cut short 
by ALS, which has now also become known as Lou 
Gehrig's disease. Using Mendelian randomization 
(MR), which can help to identify genetic factors linked 
to phenotype, Julian and colleagues looked for genetic 
differences between individuals within the UK Biobank 
correlated with their activity level, including strenuous 

activity. From this, they identified genetic variants 
associated with ALS risk in individuals who regularly 
performed strenuous exercise. Of the validated ALS risk 
genes, 52% showed differential gene expression during 
exercise in individuals with such variants. Strenuous 
exercise is a highly heterogenous environmental factor, 
and more study is needed to determine how it becomes 
a risk factor for ALS.
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