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Abstract
Summary  Fracture hospitalizations of people ≥ 65 years old living in France increased annually from 2015 until 2019 (aver-
age: 1.8%), until being reduced in 2020 (− 1.4%) with an abrupt decrease during the lockdown period. Decreased exposure 
to the risk of falling during COVID-19 year 2020 may have reflected in lower incidence of fractures.
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Introduction

Stay-at-home measures during COVID-19 have resulted in 
sedentary lifestyle and have limited individuals’ opportunity 
to do regular physical activity (PA) in daily life, including 
leisure-time, occupational and commuting PA. By doing so, 
containment decreased the exposure to potential fall-related 
situations and, probably, fractures. However, this measure 
possibly contributed in older adults to de-training conse-
quences, including decreased mobility, muscle strength and 
bone health; these deleterious consequences, in turn, might 
increase the risk of falls and fractures. Therefore, stay-at-
home measures represent an ideal real-life situation to test 
the benefit-risk balance of an extreme public health initia-
tive. Beyond the prevention of infection, what has been 
the impact of these unprecedented lockdown measures on 
fractures?

The French lockdown was reported to be the strictest and 
the best followed. This health situation reduced exposure 
to the risk of falling but raised fears of an epidemic of frac-
tures, due to sedentary-related decreases in mobility and 
bone health, after containment as an insidious consequence 
of stay-at-home measures. Indeed, rebound effects after 
severe reductions in physical activity (prolonged bed rest 
during hospitalization, physical or drug restraint) are fre-
quently feared in geriatric medicine [1]. It leads to decreases 
in physical and functional performances such as decrease in 
walking speed, time to rise from a chair, grip strength, and 
finally results in falls and fractures [1]. Even a decrease in 
walking speed as low as 0.1 cm s−1 per week predict falls in 
older adults [2]. The prevention of iatrogenic dependence 
in geriatric medicine [3] is based, in particular, on physical 
mobilization. During the COVID-19 outbreak, international 
geriatric recommendations highlighted the importance of 
maintaining physical activity at home during lockdown [4] 
as well as in hospitalized or long-term care (LTC) patients 
with COVID, sometimes isolated in their rooms [5]. In the 
1990s, 25 to 85% of residents of LTC facilities were physi-
cally contained in bed or chair to prevent falls. Tinetti et al. 
demonstrated that physical restraint ultimately increased the 
risk of falls and injury, probably due to the loss of mus-
cle strength, coordination and balance during the restraint 
period. Such observations led to the development of good 
practice recommendations and allowed a radical reduction 
of restraint practices in LTC facilities [6]. To a lesser extent, 
the stay-at-home measures also contained elderly people in 
their homes. If the periods before, during and after the stay-
at-home measures were leading to more or less falls and 
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fractures at the population level remains to be ascertained. 
Currently, the few investigations looking at fractures [7–9] 
during COVID-19 reported a reduction of fracture during 
the lockdown. On the other hand, some authors from vari-
ous European countries have reported no changes in low-
energy fractures rate during lockdown period [10–13]. These 
studies have however, small sample size, were not focused 
on older adults, did not investigate the rebound effect (i.e. 
potential increase in fractures immediately after stay-at-
home measures) or have not compared fracture trends over 
several years.

The aim of the study was to describe the number of hos-
pitalizations for fracture per month and per year from 2015 
to 2020 with a focus on the COVID-19 lockdown period 
(March 17, 2020–May 10, 2020) and after this period in 
people ≥ 65 years old in France.

Methods

We report the month-by-month evolution of fracture hospi-
talizations over the 5 years before COVID-19 (2015–2019) 
and the year 2020 for people ≥ 65 years old living in France, 
with a particular attention for the strictest lockdown period 
between mid-March and mid-May. Using aggregated data 
from the French national database PMSI, which compiles 
all hospitalizations in France, we selected hospital admis-
sions due to the following fractures (ICD-10 code): femur 
neck (S72.0), trochanter (S72.1), sub-trochanter (S72.2), 
diaphysis (S72.3), lower extremity of femur (S72.4), upper 

(S42.2) and lower end of humerus (S42.4), lower end of 
radius (S52.5) and ulna (S52.6).

We performed pairwise comparisons of proportions 
between consecutive years as well as regarding the lockdown 
months (i.e. March, April, May) between the year 2019 and 
the COVID year 2020. In these proportions, the numbers of 
fractures were the numerator and the exposed population 
(i.e. total number of French individuals 65 or over) was the 
denominator. The number of people aged 65 or over across 
the years 2015–2020 were obtained from the official French 
Institute of Statistics INSEE [14]; this data was released in 
2021 in a publication of the projections of the French popu-
lation for the next decades up to the year 2070. We applied 
the chi-square test using the command “tabi” in Stata ver-
sion 17 (StataCorp LLC, College Station, Texas, USA), with 
p < 0.05 defining statistically significant differences.

Results

Figure 1 shows the total number of fracture hospitalizations 
per month and year and percentage of hospitalizations of 
fracture in that month of the years 2015 to 2020 in people 
65 years or older living in France. Table 1 reports the daily 
number of fracture admissions before, during, and after the 
first lockdown in France (and data for the same period in 
2019), which occurred from March 17, 2020 to May 10, 
2020. In the 11th of May, France was no longer in lockdown. 
Fracture hospitalizations increased annually from 2015 until 
2019 (between 1.3% and 2.3% per year; average: 1.8%), until 
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Fig. 1   Daily number of fracture admissions before, during, and after the first lockdown in France (and data for the same period in 2019), which 
occurred from March 17, 2020 to May 10, 2020 (in the 11th May, France was no longer in lockdown)
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being reduced in 2020 (1.4% reduction). Although a reduc-
tion in the number of fracture hospitalizations is observed 
in most of the years between March and April, this decrease 
was steeper for the year 2020. The percentage of fracture 
hospitalizations in April was the lowest in the COVID year 
2020 (7.2%) compared to the 2015–-2019 period (range 
from 7.8 to 8.5%). Fracture hospitalization proportions were 
not different between the years 2018 and 2019, but differ-
ences were very significant (p < 0.001) between 2019 and 
2020, with lower fracture hospitalisation proportion for the 
COVID-19 year 2020. Furthermore, when comparing the 
same lockdown months between 2019 and 2020, we found 
no differences for March (p = 0.058), but significant differ-
ences for both April (p < 0.001) and May (p < 0.001) which 
lower proportions for these months in the COVID-19 year 
2020.

Considering the mean + 1.8% annual increased number of 
fracture hospitalizations between 2015 and 2019, it would be 
expected an increase of 1838 fracture hospitalizations above 
the numbers of 2019, which suggests we observed a reduc-
tion of 3241 fracture hospitalizations during the COVID-19 
pandemic for the year 2020 in people ≥ 65 years old living 
in France. From May 11, 2020, the number of fracture hos-
pitalizations increased to the levels before lockdown (similar 
to the levels found in 2019). Therefore, after the decrease in 
the number of fracture hospitalizations in older adults living 
in France during a strict COVID-19 lockdown, an increase 
in fracture hospitalizations was not observed.

Discussion

The decrease in fracture hospitalizations was the most 
evident during April 2020, the sole full-length month 
covered by a strict lockdown. Interestingly, the decrease 
in fracture hospitalizations in 2020 occurred even though 
the evolution trend observed in the past 5 years was in 
constant increase. Given the systematic increase of the 
French population 65 years old and over, individuals more 
prone to sustain fractures, observed from 2015 to 2021 
[14], the reductions of fracture hospitalizations in 2020 
are unlikely to have occurred in the absence of popula-
tion containment. Surprisingly, after the lockdown, these 
numbers did not increase above the levels observed before 
lockdown, as it could be expected if the lockdown had 
had important deleterious effects on physical function and 
bone health. Indeed, since the selected fractures are the 
most serious consequence of falls due to mobility impair-
ment in older people, it is possible that the stay-at-home 
measure did not have a substantial detrimental effect on 
physical function in people ≥ 65 years. This argument must 
be interpreted with caution, since individuals may have 
had their mobility impaired even if they did not sustain a Ta
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fracture. Another hypothesis for fracture reduction is that 
decreased exposure to the risk of falling remained, to some 
extent, even after the end of lockdown, with older adults 
diminishing their physical activities both voluntarily (e.g. 
avoiding group activities for fear of being infected) and 
involuntarily (e.g. facilities for the practice of physical 
activity remained closed for several months). This non-
exposure to the risk of falling or the adjustment of risk-
taking with regard to their new functional capacities could 
explain the non-increase in the number of fractures. This 
explanation is speculative because our study does not have 
data concerning either the functional performances of the 
subjects or the rate of falls. It is also important to note 
that these interpretations about the reduction in fracture 
hospitalizations in France during the COVID-19 year 2020 
consider the older adult population as a whole; for specific 
sub-populations (e.g. individuals with osteoporosis, sarco-
penia, impaired balance), this finding may not apply. Fur-
thermore, it is crucial to highlight that, although lockdown 
measures seem to be associated with less fractures, these 
measures may negatively impact health, particularly men-
tal-related health factors (e.g. mood, cognitive function).

Although physical health has been negatively affected 
during the lockdown period in older people [15], we 
observed a decrease in hospitalizations related to fracture 
during the first lockdown period set up to limit the COVID-
19 transmission in France and no delayed fracture conse-
quences of COVID-19. This result underlines the complexity 
of the evaluation of the public health measures to prevent 
fractures due to the interweaving of factors related to physi-
cal ability but also risk taking in a specific environment. In 
terms of public health recommendations, this unprecedented 
situation and our data suggest that reducing exposure such as 
by securing the living spaces of older individuals is associ-
ated with reduced incidence of fracture; however, the long-
term health consequence is unclear.

Other interpretation of our results should be reported. We 
cannot exclude that the decrease in the number of fracture 
hospitalizations during the confinement period may also be 
due to the reluctance of patients to come to hospitals for 
fear of being contaminated. We also cannot exclude that 
the many subjects who died during the epidemic, mostly 
elderly, poly-morbid and at high risk of falling, were also 
those who would normally have been hospitalized for frac-
tures. Moreover, there may be “hidden cases” of fracture 
among old demented resident of nursing home, or at home, 
treated with palliative care after fracture and not sent to the 
hospital or being found dead. In a recent meta-analysis, the 
mortality rate in patients with concomitant hip fracture and 
COVID-19 was found to be 36% (95% CI: 26–47%), whereas 
the mortality rate in hip fracture without COVID-19 was 2% 
(95% CI: 1–3%) [16]. Many patients with COVID may have 
died rapidly before fracture was diagnosed.

In conclusion, fracture in older adults is the most often 
dependent on both the exposure to a risk of falling and the 
level of physical performance in a specific environment. The 
lockdown period has resulted in lower physical activity and 
a reduced number of fractures in older adults. These results 
support that decreased exposure to the risk of falling during 
COVID-19 year 2020 may have reflected in lower incidence 
of fractures. A high death rate from COVID-19 among sub-
jects usually hospitalized for fracture but also a lower use 
of hospitalization for patients infected with COVID-19 and 
fractured or by fear of being infected in hospital could also 
explain these results.
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