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Abstract

Introduction A 2015 study showed a decreasing trend in the incidence of osteoporotic hip fractures in Niigata Prefecture,
Japan, which had been increasing. This study aimed to investigate the incidence of osteoporotic hip fractures in 2020, deter-
mine the long-term change in the incidence of hip fractures from 1985 to 2020, and assess whether the decline in fracture
incidence since 2010 has continued.

Materials and Methods We obtained data from the registration forms submitted by hospitals and clinics of patients who
lived in Niigata Prefecture and were diagnosed with osteoporotic hip fracture through a survey conducted from January 1,
2020 to December 31, 2020.

Results In 2020, 3,369 hip fractures were recorded in Niigata Prefecture. Although the overall incidence of age-specific
hip fractures decreased, it increased in patients aged > 90 years, regardless of sex. The proportion of patients receiving anti-
osteoporosis drugs prior to hip fracture increased from 7.6% in 2004 to 17.3% in 2020. Notably, surgical treatment should
be performed as early as possible, and the preoperative waiting time was 2.9 days, which was mainly due to holidays.
Conclusion The incidence of hip fractures in Niigata Prefecture has gradually increased over the past 35 years, with an
increasing change observed in the very elderly recently in 2020. Although the treatment of osteoporotic hip fractures in
Niigata Prefecture is adequate, improvements may include increasing the rate of adoption of osteoporosis treatment further
and decreasing the number of days of preoperative waiting.
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Introduction

With the increase in life expectancy worldwide, fragility
fractures, associated with osteoporosis in the aging popula-
tion, are becoming more common, resulting in a reduced
quality of life [1], severe morbidity, and increased mortality
[2]. Hip fractures are considered one of the most damaging
osteoporotic fractures in the elderly [3]. Assuming that age-

P4 Norio Imai
imainorio2001 @yahoo.co.jp

Division of Orthopedic Surgery Department of Regenerative
and Transplant Medicine, School of Medical and Dental

Sciences, Niigata University Graduate, Niigata City,
Niigata Prefecture, Japan

Division of Comprehensive Musculoskeletal Medicine,
Niigata University Graduate School of Medical and Dental
Sciences, 1-754, Asahimachi-Dori, Chuo-Ku, Niigata City,
Niigata Prefecture 951-8510, Japan

Division of International Health, School of Medical
and Dental Sciences, Niigata University Graduate,
Niigata City, Niigata Prefecture, Japan

Department of Orthopedic Surgery, Niigata Tsubame Rosai
Hospital, Tsubane City, Niigata Prefecture, Japan

Published online: 22 March 2023

specific fracture rates remain constant, the incidence of hip
fractures is expected to continue to increase as the global
elderly population increases [4, 5].

The elderly population is increasing annually in
Japan. In 2020, there were 36.21 million elderly people
aged > 65 years, accounting for 28.8% of the total Japanese
population [6]. The estimated incidence of osteoporotic hip
fractures in Japan has increased every year from 1986 to
2017 [7-10], with 200,000 incidents reported annually, and
is expected to continue to increase in the future. We have
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studied the incidence of osteoporotic hip fractures in Niigata
Prefecture, Japan, approximately every 5 years since 1985.
Based on the results of the Niigata Osteoporotic Hip Fracture
Study, we previously reported that the incidence of proxi-
mal femoral fragility fractures in Niigata Prefecture, Japan,
increased between 1985 and 2010 and decreased between
2010 and 2015 [3, 11-15]. We attribute this decrease to the
widespread use of osteoporosis treatment [3].

This study aimed to investigate the incidence of hip frac-
tures in Niigata Prefecture in 2020, clarify the long-term
trend of hip fracture incidence from 1985 to 2020, and evalu-
ate whether the decrease in fracture incidence since 2010 has
continued. By investigating the characteristics of fractures
and their treatment, we also assessed whether the recom-
mended and appropriate prevention and treatment are being
conducted in Niigata Prefecture.

Materials and methods

In accordance with all previous surveys, registration forms
were sent to all orthopedic clinics and hospitals in Niigata
Prefecture to be filled in with information on patients admit-
ted for hip fracture [3, 11-15]. In recent years, extensive
data, such as receipt data and disease name search systems
data, have been used in many cases, but considering the con-
tent and scale of this survey, we decided to collect the data
using survey forms, as in previous surveys [16]. In Japan,
most citizens are covered by the National Health Insurance
or Employees' Pension Insurance [17].

The data collected in this study were from all patients
who lived in Niigata Prefecture and were diagnosed with
osteoporotic hip fracture from January 1, 2020, to December
31, 2020. Osteoporotic fractures were defined as fractures
caused by small external forces, such as falls from a height
lower than the standing-up position. All fractures were
classified as femoral neck or femoral trochanteric fractures.
Fractures at the base of the femoral neck and subtrochan-
teric fractures were classified as trochanteric fractures. A
total of 25 orthopedic clinics and 48 hospitals in Niigata
city and Prefecture, respectively, participated in this study.
In addition, access to the data from these hospitals and clin-
ics was provided during the study period. Patients who did
not receive orthopedic care; lived in other prefectures; were
younger than 60 years; had fractures of the femoral dia-
physis, pathological fractures, periprosthetic fractures, and
fractures due to high-energy trauma; and refused to partici-
pate in the study or research were excluded. The enrollment
forms were returned to the hospital after completion.

The study was designed in accordance with the Declara-
tion of Helsinki, and was approved by the Ethics Review
Board of Niigata University Graduate School of Medical and
Dental Science (No. 2018-0341). As this was a retrospective
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study, the requirement to obtain informed consent was
waived.

In November 2020, there were 2,198,210 persons in
Niigata Prefecture; 1,066,494 were male, and 1,131,716
were female. The number of people aged > 65 years was
721,618, with 312,009 male and 409,609 female patients,
which accounted for 32.8% of the total population of Niigata
Prefecture [18]. Table 1 shows the total population and the
elderly population (> 65 years old) of Niigata Prefecture in
each survey year.

In this study, we classified all patients with hip frac-
tures according to their age at 5-year intervals, sex (male
or female), and fracture type (neck or trochanteric). Dur-
ing this study period, patients with bilateral hip fractures
who sustained two injuries simultaneously or separately
were counted in duplicate. Twenty-three patients experi-
enced bilateral hip fractures during the study period. We
previously conducted studies on the incidence of fragility
hip fractures that occurred in Niigata Prefecture in 1985,
1987, 1989, 1994, 1999, 2004, 2010, and 2015 [3, 11-15].
The incidence of hip fractures at 5-year age intervals in the
2020 study was calculated as the annual number of fractures
per 100,000 people. All the data obtained in previous stud-
ies were compared with that obtained in 2020, except for a
study conducted in 1987, to standardize the figures for every
5 years. For each survey year, the standardized incidence
rates were adjusted to the proportion of the Japanese popula-
tion aged > 60 years in 1985.

Table 1 Details of the population of Niigata Prefecture during the
9-year study period

Year Total population Population over 65 years  Percentage
of age (males/females) of popula-

tion> 65 years
of age (%)

Niigata Japan

1985 2,476,383 317,159 (128,594/188,565) 12.9 10.3

1987 2,480,846 339,052 (135,466/ 13.7 10.9
203,586)

1989 2,482,223 362,497 (143,605/ 14.2 11.6
218,892)

1994 2,483,879 440,994 (178,080/ 17.3 14.1
262,914)

1999 2,486,999 513,427 (209,793/ 20.7 16.7
303,634)

2004 2,449,584 571,545 (234,582/ 22.8 19.5
336,963)

2010 2,369,191 621,187 (257,374/ 26.2 23.0
363,813)

2015 2,303,052 684,758 (291,214/ 30.0 26.7
393,544)

2020 2,198,210 721,618 (312,009/ 32.8 28.7
409,609)
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In accordance with previous studies [19], statistical tests
for overall change were performed by comparing the inci-
dence rates for each study year using the Mantel-Haenszel
extended Chi-square test [20] and joinpoint trend analysis
was used to evaluate long-term trends over time [21, 22].
First, we evaluated age-specific change during the study
period. The age-adjusted hip fracture change was shown by
combining all age-specific results of the Mantel test. Statisti-
cal significance was set at p<0.05. These statistical analyses

Table 2 Details of hip fractures among residents of Niigata Prefec-
ture in 2015 and 2020

were performed using Microsoft Excel 2013 (Microsoft
Corp., Redmond, WA, USA).

Patients were also surveyed regarding the place where the
fracture occurred (indoor or outdoor), presence or absence
of pre-injury osteoporosis treatment interventions, treatment
method (conservative therapy, surgical treatment; osteosyn-
thesis, hemiarthroplasty/total hip arthroplasty, other), and
preoperative waiting time. A comparison of the results of
the 2015 survey was assessed using the Chi-square test to
determine whether the place of injury was indoor or outdoor.
If the preoperative waiting time was > 48 h, reasons for the
delay were selected from (1) holiday, (2) convenience of the
operating room and anesthesiology department, (3) conveni-
ence of the orthopedic department, (4) medical comorbid-
ity, and (5) several days had already passed at the time of

Number Incidence
(frac- consultation. Multiple answers were allowed.
ture/100,000
persons/ year)
2015 2020 2015 2020 Results
Total number of fractures 3155 3369 3671 388.3 The details of all the fractures are shown in Table 2. In
N?Ck fracture/trochanteric  1302/1853 - 1409/1957 Niigata Prefecture in 2020, the total number of hip frac-
Right/Left 1472/1682  1676/1692 tures was 3,369 (661 males, mean age: 82.7 years; 2,708
Sex females, mean age: 86.4 years), with a male-to-female
Males 625 661 165.4 1717 ratio of 1:4.1 (Table 2). In patients aged > 60 years, the
Females . 2530 2708 3254 5601 cidence of hip fracture per 100,000 individuals was 388
Malé_to_female ratio 1:4.0 l:d.d per year. The percentages of total hip fractures in patients
Location of occurrence aged > 65 years, > 85 years, and > 90 years were 98.0, 63.1,
Indoor 2393 2623 and 36.9% respectively (Table 3). The 2015 survey showed
Outdoor ] 590 562 that the percentages of patients aged > 65 years, > 85 years,
Indoor-to-outdoor ratio  4.1:1 48:1 and > 90 years were 98.0, 56.6, and 29.1%, with a notable
Tablg 3' Age-speci.ﬁc number Males Females Total
and incidence of hip fractures
in 2020 Number Incidence® Number Incidence® Number Incidence®
60-64 25 343 43 58.8 68 46.5
65-69 47 56.6 84 97.0 131 77.2
70-74 61 71.5 141 154.5 202 114.4
75-79 89 155.1 193 275.2 282 221.1
80-84 108 243.8 454 708.7 562 518.7
85-89 166 597.5 716 1344.5 882 1088.4
90-94 117 1000.9 731 2281.7 848 1939.3
95-99 47 2110.5 301 2834.8 348 2709.2
100- 1 384.6 45 2619.3 46 2325.5
Total 661 171.7 2708 561.0 3369 388.3
Over 65 636 203.8 2665 650.6 3301 457.4
Percentage 96.2 98.4 98.0
Over 85 331 788.8 1793 1836.6 2124 1521.6
Percentage 50.1 66.2 63.0
Over 90 165 1163.8 1077 2427.2 1242 2121.3
Percentage 25.0 39.8 36.9

#Fracture/100,000 persons per year
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decrease in fractures in people aged > 85 years and > 90 years
compared to the current study.

A survey of indoor and outdoor incidence locations was
also conducted in 2015, and a Chi-square test showed that
indoor incidences were significantly higher and outdoor
incidences were significantly lower in 2020 (Xz(l) =5.879,
p <0.05) (Table 2). A total of 3,110 patients underwent sur-
gery, and 259 underwent conservative treatment. The aver-
age preoperative waiting time was 2.9 days, and 49.6% of
the patients underwent surgery within 48 h. The reasons for
waiting periods of >48 h were as follows: 40.4% were due to
“holidays,” 23.0% were due to “convenience of the operating
room and anesthesiology department,” 20.1% were due to
“several days had already passed at the time of consultation,”
12.8% were due to “medical comorbidities,” and 7.6% were
due to “convenience of the orthopedic department.” Delays
in surgeries due to COVID-19-related issues, such as "await-
ing PCR test results for COVID-19" and "isolation measures
due to fever," accounted for 1.9% (Table 4).

The percentage of patients taking anti-osteoporotic medi-
cations prior to hip fracture was 7.6% in 2004, 10.2% in
2010, and 14.9% in 2015, compared to 17.3% in 2020. Anti-
osteoporotic medications included bisphosphonates, selec-
tive estrogen receptor modulators, vitamin D, teriparatide,
denosumab (anti-RANKL antibody), and calcium prepa-
rations, which were used in 199, 69, 399, 25, 15, and 33
patients, respectively.

We investigated long-term change of the incidence of hip
fractures in Niigata Prefecture from 1985 to 2020. Figs. 1,

Table 4 Treatment methods, timing of surgery, and reasons for delays
in surgery of >48 h for hip fractures among residents of Niigata Pre-
fecture in 2020

Number  Percentage
Treatment
Surgical treatment 3110 92.3
Osteosynthesis 2047 65.8
Hemiarthroplasty/ total hip arthroplasty 1058 34.0
Conservative therapy 259 7.7
Timing of operation
<48 h 1481 49.6
>48 h 1504 50.4
Reason for delay
Holiday 608 404
Operating room and anesthesiology 433 23.0
Orthopedic surgery 143 7.6
Medical comorbidity 241 12.8
Delayed consultation 379 20.1
Other 81 4.3
COVID-19 related 29 1.9
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Fig.1 Long-term changes in the age-specific incidence of hip frac-
tures in men from 1985 to 2020. In most age groups, the incidence
of hip fractures peaked between 2004 and 2010 and then began
to decrease. The incidence of hip fractures in the very elderly
(> 85 years) peaked in 2004 and began to decrease but then increased
slightly in 2020

2 show the incidence of hip fractures according to age and
sex during the survey.

The age-specific incidence of hip fractures in males
increased since 1985, peaked between 2004 and 2010 in
most age groups, and then began to decline. The incidence
of hip fractures in the very elderly (> 85 years) peaked in
2004 and began to decrease but increased slightly in 2020.
In the very elderly, the degree of increase in the fracture
rate was greater in those aged > 90 years than in those aged
85—89 years; those who showed an increasing change in
2020 were aged 75-79 years, 85-89 years, and > 90 years.
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Fig.2 Long-term changes in the age-specific incidence of hip
fractures in women from 1985 to 2020. Except for those aged
60-64 years, the incidence of hip fractures peaked in 2010. In most
age groups, there was a decreasing trend after the peak, but those
aged > 90 years showed an increasing trend in 2020
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The age-specific incidence of hip fractures in females
and males increased from 1985 to 2010 and declined after
2010. In 2010, the peak year, the incidence of hip fracture
for all age groups was the highest, except for those aged
60-64 years. In most age groups, there was a decreas-
ing trend after the peak, but those aged > 90 years showed
a slightly increasing in 2020. Patients aged 65-69 years
and > 90 years showed an increasing in 2020.

We adjusted the changes during the study period of the
age- and sex-specific incidence rates for each investiga-
tive year using the Japanese population composition of
1985 (Fig. 3). For females, the incidence rate increased
every year, except 1999, before 2010, but was highest in
2010 and then significantly lower in 2015 and 2020 in
comparison (p <0.001). In males, as in females, the inci-
dence increased in all years except 1994, but was highest
in 2010 and then significantly lower in 2015 and 2020
in comparison (p < 0.001); however, there was no signifi-
cant difference between the incidence in 2020 and in 1994
(p=0.633).

When the long-term trend, age-specific trend, and sex-
specific trend were evaluated using joinpoint trends, it was
clear that the incidence rate of women 80-84 and women
90 and older peaked in 2010, men 80-84 peaked in 1999,
and men 85-89 peaked in 2004, showing a decrease over
time. However, the overall change over time did not indi-
cate that 2010 was a major peak. Therefore, although this
analysis indicated that a few age groups displayed a declin-
ing trend after peaking in 2010, 2010 could not be con-
sidered the peak year when measuring the overall trend.
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Fig. 3 Trends in the incidence of hip fractures by sex using the popu-
lation structure of Japan in 1985. Comparing the figures alone, it
appears that the incidence rate for both males and females gradually
increased since the start of the survey until 2010 and has gradually
trended downward since then; however, future progress needs to be
monitored to determine an actual decrease over time

Discussion

In this survey, compared to 2015, the number of fractures
increased slightly, but the fracture rate did not change sig-
nificantly. Since 1985, in Niigata Prefecture, the fracture
rate for males and females was on an increasing until 2010,
after which it began to decline; however, in this survey, the
rate remained unchanged.

In the 1990s, Cooper et al. [4] and Cauley et al. [5]
estimated that between 4.5 and 6.26 million hip fractures
would occur worldwide by 2050 but that the proportion
in North America and Europe would decrease to approx-
imately a quarter, and half would be in Asia. Between
1995 and 2010, several studies reported a reduction in the
incidence of hip fractures in the US and Europe [23-28].
Previous studies have attributed the decrease in the inci-
dence of hip fractures to fall-preventive measures for older
adults, lifestyle changes, screening by bone density test,
osteoporotic therapy, an improved nutritional status, and
a decreased use of psychiatric drugs to reduce fall risk
[20, 23-27]. On the other hand, in the US, it has been
reported that the degree of decrease in the fracture rate
has slowed since 2013 [28]. Some reports in Asia have
shown an increase [29], while others have shown a pla-
teau to a decreasing trend [30, 31]. In Japan, the number
and incidence of new hip fractures are steadily increasing
[7, 9, 32]. According to a study by Sakuma et al. [33] in
Sado Island, Niigata Prefecture, the incidence of hip frac-
tures increased from 2004 to 2006 but did not change sig-
nificantly from 2006 to 2010. Hagino et al. also reported
that the incidence of hip fractures in Tottori Prefecture
increased until 2018 for males, whereas it did not increase
after 2010 for females [34]. While some reports, such as
these, show that the incidence of hip fractures did not
increase, most reports indicate that the incidence of hip
fractures continues to increase [7, 35, 36]. The incidence
of hip fractures in Niigata Prefecture increased for both
males and females from 1985 to 2010. The age- and sex-
specific incidence rates showed that the incidence of hip
fractures in 2020 decreased in all age groups except 75-79,
85-89, and > 90 years for males and 65-69 and > 90 years
for females; however, it cannot be said that the trend has
yet turned downward, and future trends should be observed
in the next Niigata Prefecture Osteoporotic Hip Fracture
Study. In this study, since the incidence rate was calculated
by adjusting for the population in 1985, it is considered
that the increase in the elderly population is not expected
to affect the trend in the incidence of hip fracture.

Using the population structure of Japan from 1985 to
2020, we reported the incidence rates by sex and age for
each survey year (Fig. 3). For both sexes, there was a tem-
porary decrease in the incidence of hip fractures in 1999

@ Springer



Journal of Bone and Mineral Metabolism

and a gradual increase until 2010, after which the inci-
dence seemed to begin to decrease. In males, no signifi-
cant differences were observed between 1999 and 2020.
Several studies have reported that a deficiency of calcium
and other nutrients in childhood and adolescence increases
osteoporosis in adulthood and affects the incidence of hip
fracture [37, 38]. According to Sakuma et al., vitamin D
deficiency and hip fractures are closely related [39, 40].
Morita et al. reported a high proportion of frail, elderly
people who were alive in the 1940s [14]. As currently
older adults (> 85 years) grew up in the 1940s during and
after World War II and experienced nutritional deficien-
cies during that period, it is likely that the proportion of
frail older adults is high as Morita et al. [14] suggested,
and thus the fracture rate may have increased in that age
group. This is consistent with the results of this and our
previous studies [3, 11-15].

This study additionally confirmed that the number of
patients treated with osteoporosis drugs, prior to hip frac-
ture, increased by 7.1% between 2010 and 2020 and by 2.4%
between 2015 and 2020. These results may suggest that, as
well as an increase in the osteoporosis treatment rate among
fracture patients in Niigata Prefecture, there may have been
an increase in the proportion of the general population with-
out fractures taking osteoporosis medication, which may
have led to a decrease in hip fractures, which had been grad-
ually rising between 1999 and 2010. Orimo et al. [9] stated
that the number of hip fractures has increased, although the
incidence may have decreased in some age groups in both
sexes. They reported that the use of a wide variety of osteo-
porosis drugs, especially bisphosphonates, to treat osteopo-
rosis and prevent hip fractures may have contributed to the
decreased incidence rate. A long-term decrease in the inci-
dence of hip fractures has been reported in North American
and European populations [23—28]. This decrease is mainly
due to the increased use of osteoporosis drugs, especially
bisphosphonates. They also reported that the rate of decline
is slowing in the US, which may be due to a decrease in
the rate of osteoporosis screening and bisphosphonate use
[28]. In Japan, the number of patients with osteoporosis is
approximately 13 million, but only 20-25% of all patients
are treated with osteoporosis drugs. In Niigata Prefecture,
the number of patients receiving osteoporosis drug treatment
prior to hip fractures is gradually increasing, reaching 17.3%
in the 2020 survey. However, only 199 of the 3,369 patients
(approximately 6%) were taking bisphosphonates. Based on
these results, focus should be emphasized on osteoporosis
treatment, and the rate of taking osteoporosis medications
should be increased. Fracture liaison services (FLSs) have
become widespread to prevent secondary fractures in North
American and European countries, however, there were only
six such institutions in Niigata Prefecture. FLS may help
reduce costs and provide quality care, resulting in a lower
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risk of subsequent fractures [41]. Similarly, the Osteopo-
rosis Society of Japan established an osteoporosis liaison
service in 2012 that recommends osteoporosis medications
for patients at a high risk of fracture to reduce the risk and
incidence of hip fracture. Soon, the incidence of hip frac-
tures in Japan may decrease through these efforts [9].

In 2020, 2,623 fractures occurred indoors, and 562
occurred outdoors. In the 2015 survey, 2349 fractures
occurred indoors, and 591 occurred outdoors. In 2020,
there were significantly more indoor fractures and fewer
outdoor fractures than those in 2015. The global COVID-
19 pandemic occurred in 2020, which may have affected
the results. Regarding orthopedic injuries during the pan-
demic, the decrease in outdoor fractures, including those
related to traffic accidents and sports, and the proportion
of indoor-onset fractures increased, which could be due to
lockdown and travel restrictions [42, 43]. Similar changes
to those reported in this study were observed, and the
location of Niigata Prefecture-onset fragility fractures in
2020, during the global COVID-19 pandemic, may have
been affected by the declaration of emergency and curfews
issued throughout Japan.

Regarding the timing of treatment, the American Acad-
emy of Orthopedic Surgeons guidelines [44] recommend
surgery within 48 h, and the Guidelines by the Japanese
Orthopedic Association [45] recommend surgery as soon
as possible. Hagino et al. reported that the mean preopera-
tive hospital stay in Japan was 4.8 days in 2009, 4.5 days in
2014 [46], and 4.1 days in 2018 [47]. Sasabuchi [48] et al.
reported that 22.5% of patients underwent surgery within
2 days. In this study, the average preoperative waiting time
was 2.9 days, and 49.6% of the patients underwent surgery
within the waiting period of 48 h. Compared to the overall
report for Japan, this is shorter than the average preop-
erative hospital stay; although many patients underwent
surgery within 48 h, wait time still needs to be shortened.

Hagino et al. [46] reported that the most common rea-
son for a delay in surgery was difficulty securing operat-
ing rooms (50.2%), followed by complications (24.5%),
securing an anesthesiologist (24.2%), use of anticoagulants
(22.4%), and securing a surgeon (19.2%). The most com-
mon reason in this study was ‘holiday break’. Measures,
such as securing surgical scheduling and anesthesiology,
encouraging prompt consultation, and controlling medical
comorbidities, may allow many patients to be operated
on within 48 h in the future. Imai et al. [49] reported that
a multidisciplinary approach, such as FLS, significantly
reduced the time from injury to surgery from 2.42 days
to 1.83 days for patients with proximal femur fractures.
Early interventions by internists, through multidisciplinary
approaches, may lead to the faster approval and schedul-
ing of surgery and a reduction in medical complications.
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A limitation of this study is that the younger age groups
(<59 years) were excluded. According to Morita et al. [14],
in a 1999 study, the number of young patients who had hip
fractures under the age of 49 was approximately 2% of the
total, which was not very high. On the other hand, one of
the strengths of this study is that almost all patients with
hip fractures were seen by orthopedic surgeons in Niigata
Prefecture, although some of the hip fracture patients were
seen by other medical institutions that do not have orthope-
dic departments. Dohmae et al. [12] suggested that patients
with new hip fractures and who visited medical institutions
other than orthopedic surgery were approximately 2% of all
patients with hip fractures in Niigata Prefecture. The number
of neglected patients in this survey was estimated to be small
because the same methodology was used in the 1989 survey.
Regarding the rate of adoption of osteoporosis treatment,
the actual overall rate of adoption of osteoporosis treatment
was not calculated because we are investigating whether the
patients had interventions before the fracture.

In conclusion, there was no significant change in the inci-
dence of hip fractures in Niigata Prefecture in 2020 com-
pared with that in 2015 for both males and females. In terms
of the age-specific incidence, fractures among the “very
elderly”, aged > 85 years resulted in an increasing change in
both males and females, while those aged < 85 years showed
a decreasing change. However, when assessing the trends
overall, we observed that the incidence rate did not peak in
2010 and therefore, future studies should clarify this aspect.
Moreover, it is necessary to improve the treatment of osteo-
porotic hip fractures by increasing the rate of adoption of
osteoporosis treatment further and decreasing the number
of days of the preoperative waiting time.
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