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This study aimed to explore the effects of the lockdown due to the coronavirus disease 2019 pandemic on the
incidence and characteristics of hip fracture in older adults. Data from the three-month lockdown period and
the corresponding period in the previous year were obtained from the computerized medical records of a
large acute-care hospital. No significant differences were observed in the absolute and relative numbers of
hip fractures. There were no significant differences in terms of socio-demographic and clinical characteristics,
which are considered risk factors for falls. Similarly, there was no difference in the length of time between
admission and surgery and the mean length of hospital stay. Compared to the previous year, there was a sig-
nificantly higher incidence of hip fractures in older adults living alone during the lockdown. Health policy
should provide social support and monitoring of healthcare, particularly to older adults living alone.

© 2021 Published by Elsevier Inc.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has placed
older adults at the forefront of public interest worldwide because of
their higher vulnerability to the virus.1 Accordingly, health policy
gradually advanced from instructing older adults to maintain social
distancing by reducing outdoor activities to participation in full lock-
downs for extended periods of time during which the entire popula-
tion was obliged to stay home. This resulted in prolonged periods of
physical and social isolation.2,3

Being restricted to the home environment and minimizing out-
door activities may have promoted a more sedentary lifestyle. Seden-
tary behavior is associated with muscle weakness, decreased balance,
and reduced aerobic capacity in older adults,4 which increase the risk
of falls and consequently of hip fractures.5 As a result of restricted
mobility in public spaces, increased loneliness was reported by older
adults,6�8 with a higher incidence reported among those living
alone.7,8 A review of previous studies indicated that the level of lone-
liness and its negative consequences on mental state following the
COVID-19 lockdown depend on the duration and frequency of isola-
tion periods.7 Anxiety is the most frequently reported psychological
distress among older adults during the COVID-19 pandemic.9 Risk
factors for increased anxiety among older adults include advanced
age, living alone, being unmarried, and having a lower level of educa-
tion.8 A survey of changes in medication among older adults during
the COVID-19 pandemic revealed increased consumption of antide-
pressants and antianxiety drugs.10 Anxiolytic drugs (antidepressants
and antianxiety medications) are reported to increase the risk of
fall,11,12 and this may have affected the incidence of falls during the
COVID-19 pandemic. Indeed, consumption of such drugs has been
shown to increase the risk of hip fractures.13 Fall-related hip fractures
in older adults are devastating events with significant consequences
on the morbidity and disability of the individual and the healthcare
system at large.2,14 Accordingly, it is important to explore whether
the imposed physical and social isolation during the COVID-19 lock-
down increased the incidence of fall-related hip fractures among
older adults.

Several reviews have demonstrated that the COVID-19 pandemic
resulted in a decrease in the total referral load to orthopedic wards,
regardless of patient age. Additionally, the lockdown imposed during
this period resulted in a shift in the types of injuries presented, with
notably fewer injuries related to motor vehicle accidents and sport-
ing activities banned during this period.5,15,16 However, systematic
reviews by Blum15 and Lim5 did not specifically examine the impact
of COVID-19 on the incidence of hip fractures among older adults. In
contrast, in a systematic review by Jain et al.,16 several studies consid-
ered hip fractures.2,17�19

The results of studies evaluating the effect of the pandemic on the
incidence of hip fractures in older adults are not consistent, with
some studies reporting no change between the preceding period and
the time of lockdown due to the pandemic,17,20 some reporting an
increase in the incidence of hip fractures,19�21 and other studies
reporting a decrease in the incidence of hip fractures.22�24 These
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Table 1
Characteristics of patients with hip fracture.

Variable 2019 2020 p-value

Age (years) (mean§SD) 82.1§7.9 82.5§8.00 0.84
Sex, n (%)
Female
Male

43 (74%)
15 (26%)

34 (69%)
15 (31%)

0.66

Marital status, n (%)
Widowed
Married
Single
Divorced

32 (58.2%)
20 (36.4%)
1 (1.8%)
2 (3.6%)

25 (50%)
19 (38%)
2 (4%)
4 (8%)

0.63

Number of children (mean§SD) 4.0§2.9 3.0§1.8 0.18
Body mass index (kg/m2) (mean§SD) 26.6§4.3 25.0§4.9 0.15
Place of residence, n (%)
Home
Assisted living facility

43 (74%)
15 (26%)

40 (82%)
9 (18%)

0.48

Living condition, n (%)
Living alone
Living with caregiver/family

6 (10%)
52 (90%)

14 (28%)
35 (72%)

0.02

Number of medications consumed (mean§SD) 6.6 §3.8 6.0§3.5 0.40
Consumption of anti-anxiety and

antidepressant
medications, n (%)

Yes
No

15 (25.9%)
43 (74.1%)

18 (36.0%)
32 (64.0%)

0.25

Consumption of antihypertensive medication,
n (%)

Yes
No

48 (82.8 %)
10 (17.2%)

40 (78.4%)
11 (21.6%)

0.57

Alcohol consumption, n (%)
Yes
No

2 (3.6%)
53(96.4 %)

2 (6.7%)
28 (93.3%)

0.61

Smoking, n (%)
Yes
No

0 (0%)
48(100.0%)

3 (8.1%)
34 (91.9%)

0.08

SD = standard deviation.
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contrasting results may be related to the study country and/or meth-
odology. Additionally, the proportionately higher mortality rate in
older adults with COVID-19 in certain countries (e.g., Italy) may have
masked the incidence of hip fractures in this age group during the
pandemic.23 Finally, the method of calculation of the effects of the
pandemic on the incidence of hip fractures varied between studies.
Some studies compared the absolute number of hip fractures before
and during the pandemic,20,22,23 while others analyzed the propor-
tion of hip fractures in relation to other injuries requiring admission
to orthopedic wards, which may not directly reflect the incidence of
hip fractures, but rather illustrates a change in the number of other
types of injuries.17,20,21 To address these conflicting results, the pur-
pose of this study was to compare (1) the incidence of hip fractures
among older adults admitted to a large general hospital in Northern
Israel during the first lockdown period of the COVID-19 pandemic
with the corresponding period in 2019; (2) the characteristics of
patients with hip fractures between these two periods (e.g., age, sex,
place of residence, medicine consumption); and (3) the characteris-
tics of fracture management in terms of time to operation, surgeon
seniority, and hospital stay.

We hypothesized that the increase in the risk factors of fall during
the lockdown period would result in an increase in the absolute and
relative incidence of fall-related hip fractures in older adults compared
to the pre-pandemic period. We did not expect age or gender to be
related to the increased incidence of hip fractures, but expected that
living conditions will affect this incidence. Further, we did not expect
changes in fracture management during the COVID-19 pandemic.

Methods

Design

This was a retrospective study based on the review of computer-
ized medical records using a specialized software. This study was
approved by the hospital’s Helsinki Board.

Sample and settings

Data were collected from a major 1000-bed general hospital in
Northern Israel, which includes two orthopedic wards with a total of
70 beds.

Inclusion criteria: Patients aged � 65 years admitted to one of the
two orthopedic wards following intertrochanteric, subtrochanteric,
or subcapital hip fractures due to a fall during the first three months
of the lockdown period due to COVID-19 (March 19, 2020, to June 18,
2020) or during the corresponding period in 2019.

Measurement

The following data were extracted: 1. Demographic data: age, sex,
marital status, number of children, body mass index (BMI), and dwell-
ing information; 2. Clinical characteristics: number of medications
consumed, consumption of anti-anxiety and antidepressant medica-
tions (benzodiazepines and selective serotonin reuptake inhibitors),
consumption of medications for hypertension, alcohol consumption,
and smoking; 3. Characteristics of fracture management: time to oper-
ation, duration of hospital stay, and surgeon’s seniority.

Statistical analysis

Descriptive statistics of continuous variables are reported as the
mean and standard deviation (SD), and those of categorical variables
are reported as numbers and percentages. The normality of the distri-
bution of the quantitative parameters was tested using the Shapir-
o�Wilk test. Two-sample t-tests and Mann�Whitney tests were
used to compare data between the two-time frames for parametric
and non-parametric data, respectively. Categorical parameters were
compared using Fisher’s exact test or Pearson chi-square tests. Statis-
tical significance was set at P<0.05. SPSS version 27 (SPSS Inc., Chi-
cago, IL, USA) was used for all statistical analyses.

The effect of lockdown on the number of hip fractures was calcu-
lated as a proportion of the number of hospitalized patients in the
orthopedic wards during each time period. To determine whether
COVID-19 affected the absolute number of hip fractures, the inci-
dence of hip fractures in each period in relation to the sum of hip
fractures in both periods was calculated.
Results

During the lockdown period, the hospital operated in an emer-
gency mode, with specialized intensive care units and internal medi-
cine wards admitting large numbers of patients with COVID-19,
which reduced the elective activity throughout the hospital.

The number of hip fractures and patient characteristics during the
two time periods are presented in Table 1. No patient with hip frac-
ture was COVID-positive. With regard to patients admitted to the
orthopedic ward, 49 out of 673 (7.2%) and 58 of 753 (7.7%) had hip
fractures during the lockdown period and the corresponding period
of the previous year, respectively, and the difference was not statisti-
cally significant. In addition, calculation of the incidence of hip frac-
tures in each period in relation to the sum of hip fractures in both
periods (107) indicated no significant difference in the number of hip
fractures occurring in each period.

No significant differences were noted between the two time peri-
ods in terms of the following sociodemographic characteristics: age,



Table 2
Characteristics of fracture management.

Variable 2019, n=58 2020, n=49 p-value

Mean time to operation (days) (mean§SD) 1.3 §0.9 1.1§0.6 0.10
Mean hospital stay (days) (mean§SD) 8.3§4.7 8.7§8.0 0.63
surgeons’ seniority, n (%)
Senior surgeon
Resident

28 (48%)
30 (52%)

34 (69%)
15 (31%)

0.032

SD= standard deviation.
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sex, marital status, number of children, and BMI. In addition, no sig-
nificant differences were noted between the two time periods in the
following clinical characteristics: number of medications consumed,
consumption of anti-anxiety and antidepressant medications (benzo-
diazepines and selective serotonin reuptake inhibitors), consumption
of medications for hypertension, alcohol consumption, and smoking.

While no significant difference was noted regarding patients’
place of residence, a significantly larger proportion of the patients
admitted during the lockdown period lived alone (28%) compared to
that in the corresponding period in 2019 (10%).

Information regarding fracture management is presented in
Table 2. No significant differences between the two groups were
noted in the time between arrival at the hospital’s emergency room
and the day of surgery, or in the mean length of hospital stay. A sig-
nificant difference was found in the experience of the operating sur-
geons, as during the COVID-19 period, more patients were operated
by senior surgeons (69%) than in the preceding year (48%).
Discussion

The COVID-19 pandemic has brought many changes to our daily
lives. It has raised many health and ethical concerns and has influ-
enced everyday social interactions. It also influenced hospital rou-
tines, which had to adapt to the situation caused by the outbreak.25

The aim of the current study was to explore the effect of the COVID-
19 pandemic on the incidence of hip fractures, patient characteristics,
and fracture management among older adults in Israel.

The findings indicate no significant increase in the relative and
absolute incidence of hip fractures during the lockdown period com-
pared to the previous year. The analyses of both the absolute and rel-
ative numbers of hip fractures are consistent with some of the
reports of previous studies,17,20,26 which showed that the COVID-19
pandemic did not significantly affect the incidence of hip fractures.
However, it is difficult to compare our findings with those of previous
studies that demonstrated opposite results due to different study
methodologies (such as patient age, period of data collection, and
methods of calculation of the incidence of hip fracture). It has been
suggested that the incidence of hip fractures may be related to the
geographic and ethnic background of older adults due to factors such
as exposure to the sun (vitamin D), genetic factors, dietary habits, or
bone mineral density.27,28 Therefore, we compared the current
results with those of other studies conducted in Israel. However, the
comparison yielded no results, as the other studies in Israel were con-
ducted during different periods of the COVID-19 pandemic when the
levels of social isolation and movement restrictions were differ-
ent.29�32 These studies presented a pattern similar to that observed
in global studies; most studies showed a decrease in the absolute
number of hip fractures,29,30,32 and one study showed an increase.31

As noted in studies from all over the world, this inconsistent pattern
is probably the result of the high variability between studies in terms
of data collection duration and period.

The reason for no increase in the incidence of hip fracture during
the COVID-19 period, as we had hypothesized, may be that being
home bound led older adults to adopt a more careful behavior
avoiding indoor activities that could cause falls. The lack of difference
in the incidence of hip fracture may also be attributed to the fact that
there was no difference between the periods in terms of the generally
cited risk factors for fall.33�36 Considering the recurrent waves of the
COVID-19 pandemic, it is possible that we may observe an increased
risk of falls in the future, which was not evident during the first three
months of social and mobility restriction.

The present study demonstrated no significant differences
between the two time periods in terms of patient age and sex distri-
bution, marital status, and number of children, which is similar to the
findings of previous studies.17,20,31,32,37

Previous studies have indicated that a larger percentage of frac-
tures in general,5,19 particularly hip fractures, occurred at home dur-
ing the COVID-19 period.32 This is because the lockdown limited
outdoor activities. In the current study, information regarding fall
locations was not available in most medical records. In light of the
literature5,19,32 and the lockdown conditions, we assume that most of
the fractures in our sample occurred in or near the place of residence
of the older adults. However, data collected in the present study
included the place of residence (home/assisted living facility) and liv-
ing conditions (alone/not alone). The results indicate no significant
differences in residence location between the two periods (before
and during the pandemic). However, a significantly higher percent-
age of older adults who fell during the COVID-19 pandemic lived
alone (28%), compared to only 10% in the preceding year (p=0.02).
Thus, the results indicate that the lockdown period may have
increased the vulnerability of older adults, which is supported by
studies indicating that social isolation and loneliness experienced by
older people, particularly among those who live alone, increase the
risk of falls.38,39 Solitary living, even under normal circumstances, has
been proven to increase the risk of fall and have a negative effect on
the recovery of functional independence, rate of institutionalization,
and mortality.40�43 However, the lockdown intensified the excessive
risk of living alone, probably due to extreme behavioral, psychologi-
cal, and/or physical changes in daily routines. For example, during
the lockdown period, older adults were forced to perform demanding
daily activities for which they usually receive external assistance.

As most low-energy injuries and hip fractures during the lock-
down period occurred in the home environment, Zhu et al.19 stressed
the need to adopt injury prevention strategies in the home environ-
ment. These include avoiding hazardous situations (e.g., lack of suffi-
cient light or wet floor) and adopting cautious behavior by wearing
antiskid shoes, showering in a sitting position, transferring slowly
with assistance of external support (handrail or armchair) after pro-
longed sitting or lying.

The present results highlight the need to establish structured
healthcare services for older adults living at home, particularly when
alone, designed to address prolonged periods of crisis (such as pan-
demics or rainstorms) and creating networks of digital online com-
munication with medical staff and supportive social communities, as
well as instituting technological means for healthcare monitoring.
This may include systems detecting and alerting regarding move-
ments that might lead to a fall and home-based fall-prevention exer-
cise programs44�46 to minimize the negative effects of isolation on
older adults living alone.47,48

A decrease in elective activity in the hospital (as experienced dur-
ing the pandemic) may result in more available operating rooms and
shorten the mean time to operation. However, this was not the case
in the present study. In this study, we observed an interesting differ-
ence in the seniority of the surgeon performing hip fracture fixation.
In 2019, during “normal” hospital routine, approximately half of the
hip fractures were operated on by senior surgeons and half by resi-
dents, while during the COVID-19 lockdown in 2020, 69% of hip frac-
tures were operated on by senior surgeons. This was due to the
decrease in elective activity and increased availability of senior
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surgeons in the evenings. Further studies are required to determine
whether this shift influences long-term surgical outcomes, as previ-
ous studies have suggested better outcomes with more experienced
surgeons.49,50

Although rehabilitation facilities had to cope with the COVID-19
outbreaks, and referral to such facilities was limited during the pan-
demic period, the length of hospital stay seemed to remain the same.
However, we have no data regarding where patients were sent after
their acute hospital stay or how this affected their rehabilitation.
Thus, the primary limitation of this study was that the hospital data
did not include patient follow-up. Furthermore, although data were
collected from one of the largest acute-care hospitals in Israel, the
total number of cases reviewed was limited.

Conclusion

We showed that a short period of social isolation due to the
COVID-19 pandemic did not have a direct effect on the absolute num-
ber of fall-related hip fractures in older adults compared to an identi-
cal period during the previous year (2019). A higher incidence of hip
fractures occurred during the social isolation period among older
adults who lived alone. Based on the current results, we suggest that
health policy should include social support and health monitoring,
particularly for older adults who live alone. Future studies should
include larger populations, longer follow-up periods, and evaluate
the effects of longer periods of lockdowns, particularly in more vul-
nerable older adults.
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