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March, social distancing and restrictions on movements were 
gradually tightened, with intermittent full lockdowns. Elderly 
patients were advised to follow even stricter restrictions. By the 
end of April, the largest hospital in our country admitted 162 
COVID-19 patients [1]. In our hospital, 65 patients were treated 
in two designated COVID departments during this time.

Although the disease is relatively new, several studies have 
investigated some orthopedic aspects. Some studies reported on 
the effect of COVID-19 on orthopedic trauma, focusing on hip 
fractures in the elderly in particular [2-9]. The overall load of or-
thopedic trauma cases decreased substantially [8,9]. A few investi-
gators from different countries reported on a 10–33% decrease in 
hip fracture incidence, with shorter waiting times to surgery [8,10-
14]. To the best of our knowledge, the differences in hip fracture 
incidence within different age groups has not yet been reported.

Hip fractures in the elderly have been associated with high 
rates of mortality and morbidity. The typical rate of early mor-
tality is roughly 5% and the rate of pulmonary complications is 
around the same [15-17]. In our hospital we previously reported 
a 4.6% mortality rate at 30 days [18].

The objective of this study was to evaluate the effect of the 
first wave of the COVID-19 pandemic and the restriction mea-
sures on:
• Incidence of hip fractures in different age groups 
•  Rates of 30-day mortality, 90-day mortality, and pulmonary 

complications following surgery 
•  Waiting time for surgery, length of hospital stay and dis-

charge destination

PATIENTS AND METHODS

This single center retrospective observational study cohort in-
cluded all patients admitted to our hospital with the diagnosis 
of hip fracture during March and April 2020. Our hospital is 
an academic level-II trauma center located in a dense urban en-
vironment and serves a diverse population of 500,000 people. 

Inclusion criteria were: fracture of the proximal femur and 
patient age older than 60 years. We excluded patients with peri-
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twice as common during the pandemic. However, stratification 
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gery decreased from 27.5 to 18.9 hours. Patient discharge to 
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  Conclusions: The COVID-19 pandemic affected the epidemiolo-
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hip fracture patients was not compromised.
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Like most countries, Israel witnessed a rapid spread of the 
coronavirus disease-2019 (COVID-19), with the first wave 

peaking during March and April 2020. This pandemic had enor-
mous impact on many aspects of our society, including huge 
medical, social, and economic challenges. The first COVID-19 
patient in Israel was diagnosed on 27 February [1]. Starting 11 
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prosthetic or pathologic fractures and multitrauma. Patients 
were identified by diagnoses coded of 820 or 821 (ICD code). 
We reviewed the operating room log to identify any other mis-
coded patients. With the same inclusion and exclusion criteria 
we collected data on all patients with hip fractures admitted 
during March and April of 2018 and 2019, as a historical control 
group. This study was approved by the IRB.

Patient charts were reviewed. The following parameters 
were collected: demographic data, type of fracture, time from 
admission to the emergency department to surgery (hours), 
length of hospital stay (days), pulmonary complications, date 
of death, and discharge destination. For the 2020 study cohort, 
COVID-19 status and polymerase chain reaction test results 
were recorded. Patient data between the two cohorts were com-
pared using Fisher’s exact test for categorical variables and 
t-test for continuous variables.

RESULTS

During the months of March and April 2020, 49 hip fracture 
patients were admitted to our hospital [Table 1]. This represents 
a 38% decrease compared to the average of the previous 2 years. 
While the female to male ratio and fracture types were similar 
to the historical control, a significant increase in mean age was 
demonstrated during the pandemic [Table 1]. Stratification by 
age groups clearly shows a reduction of fracture load decrease 
as age increases [Table 2]. While a dramatic decrease of 85% in 
the number of fractures in sexagenarians was noted, in patients 
over the age of 90 there was no decrease at all. Waiting times for 
surgery was significantly shortened by 33% [Table 3].

The overall rate of pulmonary complications mildly in-
creased from 5% during 2018 and 2019 to 8% during the pan-
demic. This result was not statistically significant. In the 2020 
group, 17 patients were tested for COVID-19. Gradually, by the 
second half of April almost all patients underwent pre-discharge 
routine tests. Only two patients tested positive for the virus. The 
first patient was 90 years old. He was symptomatic and died 
9 days postoperatively in the Corona department. The second 
patient was 80 years old. During surgery she had a hemody-
namic collapse that necessitated intensive care unit supervision, 

but had no pulmonary complications. Only after she stabilized, 
a pre-discharge routine test was positive for COVID-19. This 
patient survived the 90-day follow-up period.

Early mortality, both at 30 days and 90 days, was twice as com-
mon during the pandemic compared to previous years [Table 3]. 
This finding did not reach statistical significance. Stratification 
of mortality by age group demonstrated no difference among 
the different years [Table 4]. Length of stay in hospital did not 
change. However, there was a difference in discharge desti-
nation. While before the pandemic only 9% of patients chose 
home discharge over rehabilitation institutions, in 2020 17% 
were discharged home. This result represents an 82% increase; 
however, it did not reach statistical significance.

During March and April, 65 patients who tested positive 
for COVID-19 were admitted to our hospital in general. Mean 
age was 69 years (range 23–98) and 20 died of the disease (age 
53–96 years) within 2–75 days.

DISCUSSION

This study examined the effect of the first COVID-19 pandemic 
wave on the incidence and outcomes of hip fractures in the el-
derly. This unique period of time was characterized by varying 
degrees of movement restrictions in the community and social 
distancing, along with marked reduction in elective hospital 
activity. Our main finding was a marked reduction of 38% in 
the incidence of hip fractures admissions, a reduction that was 
significantly more prominent among younger patients. In ac-
cordance with an increase in mean patient age, a trend toward 
increased mortality was noted.

Several reports from other geographic regions showed a 23–
50% reduction in the overall orthopedic trauma load [8,9,11-
14], with a milder 10–33% reduction in hip fracture cases [8,10-
14]. It was previously reported that roughly 80% of hip fractures 
occur at home, with increased incidence among older patients 
and patients with dementia [19-21]. Cognitively intact patients 
fractured their hips at home in only 62% of cases while 87% 
of fracture in residents of long-term care facilities occurred in-
doors [19-21]. Thus, one may expect movement restrictions to 
effect mainly younger, more active patients. Indeed, our data 

Table 1. Demographic and fracture related data

2020 2019 2018 P value *

Patients 49 80 77

Mean age ± standard deviation 85 ± 7.3 82 ± 8.1 81 ± 8.5 0.002

Female : male ratio 37:12 52:28 47:30 0.12

Extracapsular : intracapsular fracture ratio 31:18 43:37 44:33 0.40

*Comparison of the 2020 group to the 2018–2019 groups



CORONAVIRUS (COVID-19)IMAJ • VOL 23 • AUGUST 2021

477

show a general decrease of 38% in fracture load, but a striking 
decrease of 85% and 59% among sexagenarians and septuage-
narian, respectively, with no decrease among nonagenarians. 

The study group included only two patients who tested pos-
itive for COVID-19, one of them fatal. Furthermore, the inci-
dence of pulmonary complications was not much different com-
pared to previous years. Therefore, the effect of the pandemic on 
our cohort of hip fracture patients may be mostly attributed to 
decrease in outdoor activity and change in social habits during 
this period. The data do not support the actual coronavirus as 
the responsible factor to the observed increased early mortal-
ity. Our data suggest that the factor responsible for the higher 
mortality rate is the 3.3-year increase in mean age relative to 
typical years. As management of the pandemic and patterns of 
population infection varied between different countries, conse-
quences differed as well. In contrast to our findings, Thakrar et 
al. [4], in a single center study from the United Kingdom, found 
a significant increase in risk of mortality despite no difference 
in mean patient age. In this particular population, with 26% of 
patients testing positive for COVID-19, the infection itself was 
associated with a 2.4-fold increase in the risk of mortality, and 

may be the main contributing factor to the observed increased 
mortality [4]. A study from a different part of the United King-
dom reported only a 2% increase in mortality rate [7]. The mean 
age of patients in this particular group was similar to previous 
years, and only 1 patient tested positive for the virus [7].

The first wave of the pandemic had other effects as well. 
Decrease in operative room elective workload reduced mean hip 
fractures waiting time for surgery from 27.5 to 18.9 hours. This 
finding is similar to other studies reporting on decrease in wait-
ing times from 27–30 hours to 20–21 hours [7,13]. Home dis-
charge was chosen over going to rehabilitation facilities by 82% 
more patients during the pandemic. This result is probably due 
to concerns about COVID-19 infection risk in these institutions. 
One other study addressed the issue of discharge destination and 
found no difference in their group of patients [7].

LIMITATIONS

This study has several limitations. First, it represents one hos-
pital, which serves a particular area with particular infection 
pattern and population composition. However, we find merits 
in reporting the pandemic effect on one specific population and 
comparison to other reported populations. This result allows for 
evaluating the effect of different aspects of the pandemic and 
the population on different outcome measures. Second, being 
a single hospital series, some of our findings did not reach sta-
tistical significance. As in-country movement restrictions were 
generally removed at the end of the first wave, we could not 
extend the period of this study beyond April.

CONCLUSIONS

This dramatic outbreak of a global pandemic substantially af-
fected the epidemiology of hip fractures in the elderly. Even 
though our hospital serves an area that was not a major focus 
of infection, fracture incidence and age distribution were sig-
nificantly different from other years. Other measures as dis-

Table 2. Stratification of number of fractures by age group

Age group, 
years

2020 2019 2018
Decrease 

(%)*

60–69 1 5 8 85%

70–79 8 22 17 59%

80–89 23 36 37 37%

90+ 17 17 15 -6%

*Comparison of the 2020 group to the annual mean of the 2018–2019 
groups

Table 3. In-hospital and outcome data

2020 2019 2018 P value*

Time to surgery, hours** 1–70 (18.9 ± 16.8) 3–122 (26.3 ± 23.1) 2–192 (28.7 ± 28.7) 0.03

Pulmonary complications 4 (8%) 3 (3%) 5 (6%) 0.48

30-day mortality 7 (14%) 5 (6%) 5 (6%) 0.13

90-day mortality 9 (18%) 8 (10%) 7 (9%) 0.12

Length of hospital stay, days** 3–26 (9.4 ± 5.0) 5–24 (9.8 ± 3.6) 3–32 (8.9 ± 5.2) 0.89

Rehabilitation center : home discharge ratio*** 39:8 69:8 67:6 0.18

*Comparison of the 2020 group to the 2018-2019 groups 
**Range (mean ± SD) 
***Excluding in-hospital deaths
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charge destination were clearly affected as well. Although many 
hospital resources were dramatically recruited to adjust for the 
unique situation, the management of hip fracture patients was 
not compromised. Length of stay has not changed, waiting times 
for surgery have even been shorter than normal, and the risk of 
early mortality per age group have been the same as previous 
years. Other studies, looking into the same data in the national 
level may bring further insights.
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Table 4. The 90-day mortality rate stratified by age group

Age group, 
years

2020 2018–2019 P value

60–69 0% (0/1) 0% (0/13) –

70–79 12.5% (1/8) 10.2% (4/39) 1.0

80–89 17.3% (4/23) 9.5% (7/73) 0.28

90+ 23.5% (4/17) 21.8% (7/32) 1.0

Capsule

Encephalitis protection

Viral encephalitis is caused by infection of the central 
nervous system (CNS) by neurotropic viruses and can 
result in long-term neurological complications or death. 
Ghita et al. studied the role of the innate immune signaling 
adapter myeloid differentiation primary response gene 
88 (MyD88) in a vesicular stomatitis virus (VSV) murine 
model of CNS infection. They observed that MyD88 was 
required for the recruitment of leukocytes to the CNS, 

especially CD8+ T cells, and was critical for protection 
against death. MyD88 signaling in neurons was needed 
for chemokine production and leukocyte recruitment to 
the CNS. Together, these findings provide insight into the 
innate immune mechanisms involved in protection against 
viral encephalitis.
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