cervical-to-trochanteric ratio was 1:1.30 [7]. The right hip
was fractured in 47 patients and the left hip in 38 patients.
The average age was 81.4 years old, which was the highest
among the four kinds of fractures, with a range of 18 to 97
years old. Of 44 random hip fracture patients for whom we
were able to examine a spinal X-ray, 81.8% (36 of 44) also
had a vertebral fracture [7].

Distal radius fracture

There were 76 cases of fracture of the distal radius (18 males
and 57 females, with 1 case of unknown gender): a male-to-
female ratio of 1:3.2. The incidence per 100000 population
per year was 108.6 [8]. Adjusted for the Japanese popula-
tion, the incidence was 76.9. Thirty-four fractures occurred
on the right side and 42 on the left side. The average age at
the time of injury was 60.2 years old, with a range of 8 to
91 years old.

Proximal humerus fracture

There were 26 cases of fracture of the proximal humerus (3
males and 23 females), a male-to-female ratio of 1:7.7. The
incidence per 100000 population per year was 37.1 [8].
Adjusted for the Japanese population, the incidence was
37.3. Nine fractures occurred on the right side, 16 on the
left, and 1 occurred bilaterally. The average age at the time
of injury was 75.7 years old, with a range of 15 to 92 years
old.

Overall incidence of fracture

Incidences for the four kinds of fractures are shown in
Table 1. We identified 350 fractures, including the vertebra,
hip, distal radius, and proximal humerus, giving a total inci-
dence of these fractures of 499.9 per 100000 population per
year. The average age at the time of injury was highest for
fractures of the hip (81.4 years old), followed by the verte-
bra (77.7 years old), proximal humerus (75.7 years old), and
distal radius (60.2 years old). The incidence of each fracture
by age is shown in Fig. 2: fractures of the vertebra, hip, and
proximal humerus steeply increased in the seventies or
cighties. A similar increase in incidence for fractures of the
distal radius was not observed. The incidence of each frac-
ture and the average age for males and females are also

Table 2. Incidence of each fracture in men and women
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shown in Table 2: both the incidence and age at the time of
injury were higher in females for all fractures.

The incidences of each fracture by age in males and
females are shown in Fig. 3. These data show a peak in
fractures of the distal radius in the male teens, whereas the
incidence of fracture gradually rose in females with age and
then decreased after the seventies. Very few fractures of the
proximal humerus occurred in males, whereas a peak was
present in the nineties in women. For vertebral fractures,
the incidence gradually increased from the sixties and
reached a peak in the nineties, without a large gender dif-
ference. The incidence of hip fractures began to increase
from the seventies, with an exponential increase in
women,

Place and cause of injury

The location in which each fracture occurred is shown in
Fig. 4. Outdoor injuries were most common for fractures of
the distal radius, followed by the proximal humerus, verte-
bra, and hip. Based on data for cach kind of fracture, as the
average age at the time of injury increased a greater per-
centage of injuries occurred indoors (Fig. 4). As shown in
Fig. 5, the most common cause of injury was a fall, but there
were many divergent causes of vertebral fracture,

Hospitalization and outcome after discharge

The average period of hospitalization and the places to
which hospitalized patients were discharged are shown in

Incidence per 100 000 person-year

2000 /
1500 —+—vertebra
‘// —&— hip
1000
—p¢— distal
500 radius
—— proximal
i ——X humerus
0 "35-50 6069 70-79 8089 60-99
Age (years)

Fig. 2. Incidence of each type of fracture by age in years

Site Males Females
Number of  Incidence (per 100000 Mean age (years) Number of Incidence (per 100000 Mean age (years)
fractures person-year) fractures person-year)
Vertebra 45 1347 750137 (18-96) 118 3225 78.7 £ 10.9 (19-97)
Hip 20 598 752+159 (42-94) 65 1776 833 £ 82 (56-101)
Distal radius 18 539 36.0 £ 27.7 (8-82) 57 155.8 69.1 £ 16.7 (11-91)
Proximal humerus 3 9.0 573+367(15-79) 23 62.9 782 £ 11.2 (56-92)
Total B6 2573 — 263 7187 —
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Fig. 6. Of patients with a fracture of a vertebra, 87% were
discharged to home, whereas only 55% of patients with a
hip fracture were discharged to home and 36% were trans-
ferred or discharged to a nursing home. The average hospi-
talization period was 30.5 days for a hip fracture and 20.4
days for a vertebral fracture.

Drugs taken before injury

The percentage of patients taking agents for osteoporosis
before the injury is shown in Fig. 7. In most cases of hip

(it iy ad
age

28
age

and vertebral fractures, the patients did not take any anti-
osteoporosis medicine before the injury occurred.

Discussion

The key aspect of the study was to examine all major osteo-
poraosis-related fractures over a defined period of time in a
limited area. Our results showed that there were 350 frac-
tures (499.9 fractures per 100000 population per year),
including fractures of the vertebra, hip, distal radius, and
proximal humerus, in Sado City in 2004. Vertebral fractures
were most common, followed by fractures of the hip, distal
radius, and proximal humerus; for the last three fractures,
this order is similar to those found in past surveys in Japan
[9-12]. Concerning vertebral fractures, previous surveys of
the Japanese population have found an incidence of 4000
per 100000 person-years (PY) for women in their seventies
and 8400 per 100000 PY for women in their eighties [13].
A study in Europe found an incidence of 920-977 per
100000 PY for women of all ages [14]. Our survey showed
an incidence of 322.5 per 100000 PY for all women and 1117
per 100000 PY for women in their eighties. Therefore, our
incidence rate was lower than those found in previous
studies, which may be because the survey was carried out
in hospital subjects only, and some patients with a vertebral
fracture may not consult with a hospital or clinic. Further
examination of this issue is needed; however, it seems likely
that vertebral fracture has a higher incidence than other
kinds of osteoporotic fractures. Furthermore, we found that
most hip fracture patients already had a vertebral fracture,
suggesting that patients with a vertebral compression frac-
ture have a high risk of a subsequent hip fracture. We note
that previous data suggest that the Japanese population
have a similar or greater number of vertebral fractures and
fewer fractures of the long bone (including the hip and
upper extremities) compared to European and American
Caucasian populations [6,10,15-17].
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Fig, 6. Oulcome of hospitalized
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Morita et al. [11] reported that the incidence of hip frac-
tures in Niigata Prefecture in 1999 was 68.2 per 100000 PY,
which was double the rate in 1985. In the current study, the
incidence in Sado City was higher than all previous reports
in Niigata Prefecture (Table 1). Therefore, hip fracture inci-
dence appears to have increased since 1999, perhaps because
the proportion of aged persons has increased more in Sado
City than in Niigata Prefecture overall. The incidence of
fracture of the distal radius in women in our study was lower
than that found in Tottori Prefecture in 1995 (211.4 per
100000 PY) [10], but our incidence of proximal humerus
fracture was higher than that in the earlier study (47.9 per
100000 PY) [10]. The mean age for injury of the proximal
humerus is higher than that of the distal radius, which also
suggests that the high aging rate in Sado City (34.0%) might
account for these observations.

Our results indicated that the incidence of distal radius
fracture increased for people in their fifties onward, but
that there was no upward trend in incidence after the eight-
ies (see Fig. 3), possibly because physical activity in the
fifties to seventies leads to a higher rate of fracture of the
distal radius, whereas reduced physical activity in people
above 80 years of age tends to decrease the incidence of
this fracture. Fracture of the distal radius may also occur

more frequently in younger persons because such people
are more likely to use a hand to protect against a fall,
whereas elderly people might hit a hip or shoulder joint
directly under such circumstances, thereby accounting for
the higher incidence of fractures of the hip or proximal
humerus in older people. However, the number of fractures
of the radius or humerus was very small in males, and so
this argument might not apply to men. The peak incidence
of fracture of the distal radius occurred in teenagers in
males, which we speculate is mainly the result of
accidents.,

There were more left-side fractures of both the distal
radius and proximal humerus, compared to the right side,
although the difference was not significant (distal radius,
P = 0.358795; proximal humerus, P = 0.161513). Previous
studies have reported similar results [10,18], and it has been
suggested that dextral individuals are predisposed to injury
on the opposite side as a consequence of environmental
factors, or that there is decreased hand coordination of the
left hand relative to the right in right-hand-dominant people
[18]. The dominant hand was not checked in the current
study, but most of the Japanese population are right handed;
therefore, the larger number of left-side fractures is consis-
tent with the expected data.
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Injury while indoors was most common for fractures of
the hip, followed by the vertebra, proximal humerus, and
distal radius. The age at the time of injury decreased in a
similar order; that is, the average age was highest for frac-
tures of the hip. Injury indoors tended to increase with age,
making it important to focus on prevention of slight falls or
injury indoors in elderly people. About half the patients
with a hip fracture were able to be discharged to their home,
Both physical exercise by rehabilitation and maintenance
and practical use of social welfare resources are important
to increase the percentage of patients who can return home
after hospitalization.

Drugs for osteoporosis were not taken before injury in
most cases of hip and vertebral fractures. A past investiga-
tion performed on Sado Island indicated that the incidence
of hip fracture significantly decreases with vitamin D treat-
ment, compared with a nontreatment group, and that stop-
ping the treatment increased the risk of hip fracture [19].
As it appears that vertebral fracture leads to hip fracture,
fracture prevention from an early stage by treatment with
drugs should be carried out to reduce the chance of this
series of fractures, and preventive treatment should be
further encouraged in osteoporotic elderly people.
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