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Epidemiology of the Femoral Neck Fracture in 1985,
Niigata Prefecture, Japan

Tadashi Kawashima

ABSTRACT

The incidence of the femoral neck fractures in 1985 was studied in Niigata Prefecture, Japan, which is on the
“Japan Sea” at the central area of the Main Island of Japan. The author visited all hospitals within Niigata Prefecture, to
study radiographs and records of patients who sustained femoral neck fractures. On October 1, 1985, the population of
Niigata Prefecture was 2,474,829 (1,202,873 males and 1,271,956 females). The population over 65 years of age was
319,305, 12.9% of the total population (129,252 males and 190,053 females).

During 1985, there were 677 fractures of femoral neck (183 males and 494 females, i.e. 1:2.7). Its incidence over 65
years of age was 9.3 in males and 23.9 females per 10,000 population/year. The ratio of cervical and trochanteric frac-
tures was 231:446 (1:1.9), the latter amounting to two thirds of the femoral neck fractures.

The age specific incidence in Niigata Prefecture showed an exponential increase with increasing age like in Sweden
or in the USA, but the age-adjusted incidence in Niigata Prefecture was one-fourth or one-fifth of that in those coun-

tries.
mineral content.19  and a higher incidence of
Introduction . . :
postmenopausal spinal osteoporosis{!? than Caucasians.
Femoral neck fractures are closely related to senile This article reports the incidence of femoral neck
osteopenia and impaired. physical activity with aging. fractures which occurred in Niigata Prefecture, Japan in
Studies of their incidence have been done in England®: 2, 1985 and the. possible role of factors such as
Sweden®, Singaporet), Hong Kong®), Israel®, South osteoporosis and physical activity, in the occurrence of
Africal, Yugoslavia® and the USA®). No similar study these fractures.

have been performed in Japan. Previous reports showed .
. P . i P . Materials and Methods
that the incidence of femoral neck fractures. differed

from country to country and among different races. The survey was carried out in Niigata Prefecture,
Orientals and Negros are thought to have a low. in- which is on the “Japan Sea” and located approximately
cidence of femoral neck fractures compared to Cauca- in the center of the main island of Japan. The racial struc-
sians. However, several studies of the prevalence of ture of people in Niigata Prefecture is almost exclusively
osteoporosis in Japanese in Japan and Japanese born in Japanese. Since this area is bordered by mountains and
Hawaii disclosed that both tended to have a lower bone sea, most residents tend to be treated in medical institu-

Department of Orthopedic Surgery Niigata University tions within Niigata Prefecture. Most of these hospitals

School of Medicine Niigata City are  affiliated with Niigata University School of

Japan 951 Medicine, a fact which guaranteed the completeness of

46(118)
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this epidemiological study (Fig.1).

Figure.1 Location of Niigata Prefecture (shaded) on
Honshu Island of Japan

All femoral neck fractures that occurred in

residents in Niigata Prefecture from January 1 to
December. 31 in 1985 were collected from the 54
hospitals in this Prefecture, together with their x-rays
and hospital records.
The data included patients’ age, sex; date of injury, type
of fracture, cause and location of the injury, preexisting
diseases, history of other- fractures, serological data,
trabecular pattern -of the opposite hip (according to
Singh’ s grading" systém) and -cortical ‘index of the
femoral shaft. The data were analyzed (x2 test, t-test) at
the Medical Computer Center of Niigata University.
Residents of Niigata Prefecture who sustained femoral
neck fracture in 1985 and received treatment outside the
Prefecture were included, but non-residents receiving
treatment in Niigata Prefecture were excluded from this
study. Three women who sustained fractures on both
hips “on separate occasions during this period were
counted as 6 cases with 6 fractures.

Based on x-ray findings, femoral neck fractures
were divided into 1) cervical fractures and 2)
trochanteric fractures. Isolated fractures of the greater
trochanter, subtrochanteric fractures and -pathologic
fractures were excluded from this study.

The severity - of trauma- was- classified into the
following 4 groups.

1.- High energy trauma: injured in a major traffic
accident, by fall from a height, by falling during sports
activity, etc.

2. Medium energy trauma: falling down from a

step, injured in a minor traffic accident, etc.

3. Low energy trauma: “Simple fall” due to slipp-

ing, tripping, stumbling, or due to dizziness.

4, Without cbvious trauma: Spontaneous fracture,

or fracture caused by minor force without fall.
Physical activity levels prior to the fracture were

divided into 3 groups,

1. Completely independent: Those who were able

to move around outside their home on their own accord

without assistance.

2. Moderately dependent: Those who needed a

cane during outside activity, or who remained in the

vicinity of their homes.

3. Completely dependent: Those who were confin-

ed to their room, or bedridden.
Statistics

In Japan, a census takes place every 5 years. As of
October 1, 1985, the population of Niigata Prefecture
was-2,474,829 (1,202,873 males and 1,271,956 females).
Residents defined as “elderly” with their ages over 65
years numbered 319,305 (129,252 males and ‘190,053
females).

Age specific incidences of femoral neck fracture
were calculated from the corresponding population in
Niigata Prefecture and expressed as fractures per
10,000 per annum for each sex and in 5 year age groups.

Results

1. Fracture incidence

During 1985, 677 femoral neck fractures occurred
among ca. 2.5 million residents of Niigata Prefecture.
All these fractures occurred in Japanese people. As
shown in Table.1 and Figure.2, the annual fracture
rate per 10,000 population by sex and by age increased
exponentially with increasing age from the 6th decade.
The “elderly population” made up 83% (565 fractures)
of the total fractures, and residents defined as the “ad-
vanced age group” their age being over 75 years made
up 56% (377 fractures) of all the fractures. (Table,1)

The crude incidence of all femoral neck fractures
was 3.88 per 10,000 females per year, and 1.52 per
10,000 males per year. Of “elderly population, the in-
cidence of female was 23.6 and that of males 9.3.

The female/male ratio based on the number of frac-
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Table,1 Age-specific incidence rates of hip fractures and percentage of trochanteric fracture.
(Fracture rates are expressed as fractures per 10,000 population per annum in 5 year age groups)

Male Female
Cervical Trochanteric Troch. Cervical Trochanteric Troch.
Age fractures fractures Both ix. fractures fractures Both X.
Cases  Rate Cases  Rate Cases  Rate % Cases  Rate Cases  Rate Cases  Rate 9%
49 8 0.09] 16 019 | 24 028 7% 7 003 3 0.04] 10 012| 30%
5054 6 0rz] 072 | 12 43| so%| 7 o79| 2 023| 9 102]  22%
5559 2 025 12 149 | 14 174l se%| 1 127] 3 035 14 162] 21%
60-64 5 085 8 137 | 13 222] 62| 11 144] 5 065 16 200 3%
6569 3 066| 12 263 | 15 328 s0%| 2 397| 23 377| 48 753  50%
70-74 8 2101 30 787 | 38 997 79%| 38 712] 51 955| 89 1667  57%
7579 9 342 26 983 | 35 1329 7% 30 754) 80 20.09| 110 2163 |  73%
80-84 2 15¢4] 13 999 | 15 13|  8r%| 32 izl 70 30.89 | 102 45.02|  69%
85-89 0 ol 13 2019 | 13 2919} 100% | 23 25.07| 48 5231| 71 7733 70%
90- 0 of 4 3142 | 4 3142 100%| 6 19.80 21 69.31| 27 89.a1|  78%
Total 43 0361 140 116 | 183 152)  77% | 188 1481 306 2.41| 494 388 62%
age over 65 22 171 98 762 | 120 9331 828 | 152 8.06 | 293 1554 | 445 2360|  66%
Figure.2 Age-specific incidence of hip fractures of females. The average age of patients with trochanteric
female and male 'ef‘de“ts of Niigata in fractures was significantly higher than that of patients
1985 and of Uppsala in 1980 th ical fract " both (mal ¢ 0.05
a. Incidence of trochanteric fracture with cervical iracture in both sexes (male; ps .09,
b. Incidence of cervical fracture female p< 0.01). In either type of fracture, the average
$ age of the females was significantly higher than the
[ . .
j R males (cervical fracture; p € 0.01, trochanteric fracture;
2001 ’ UppsalalF) 200k ; < 0.01
i ['Uppsala(F) p 01).
i i When the rates for each sex were age-adjusted to
. 130F H 1sof f
§ Il /-I the age distribution of the whole Japanese population in
© ¢  pUppsala(M) H . .. .
e i lf / 1985, the age adjusted incidence in Japanese females
el ol
3" 1’ / ' j became 3.05 and for Japanese males 1.26 per 10,000 per
5 4 /
g I phisatatr) l! } Uppsatati) year, respectively. For comparison, the incidence of
= sofe ! i/ . .
50 5o [/;r femoral neck fractures in other countries has been age
] cNugatal{M) . . . o
4-’/ ’ _//f/ NiigatalF) adjusted to the Japanese population and is shown in
o £
= = Niigata{M
50 & 70 80 90 ,ae{yr) 50 8 70 80 W ag:(gyar;( ) Table,2.
a b

tures was 494/183(2.70), also the female/male rétio bas-
ed on the crude rates of fracture incidence was
3.88/1.52(2.55) (Table.1).

The ratio between cervical and trochanteric frac-
tures was 231:446(1:1.9), with trochanteric fractures
amounting to two thirds of the total number. The percen-
tage of trochanteric fractures was higher in males (male:
77%, female: 629%), and it tended to increase with age in
both sexes (Table.1). The average age of the patients
with cervical fractures was 62.9 years in males, and 73.0
years in females, and that of patients with trochanteric
fractures was 68.9 years in males, and 78.2 years in

48(120)

2. Location at the time of injury

Of the 677 fractures, 77 occurred while the patient
was hospitalized for other reasons, and 32 occurred in
nursing homes. On the other hand, 418 patients were in-
jured while being indoors and 254 patients consisting of
139 females and 115 males while being outdoors
(unknown 5). Thus, 72% of the females and 38% of the
males were injured indoors. For elderly patients, 75% of
the females and 41% of males were injured indoors.
{Table.3)
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Table.2  Age-adjusted incidence rates of hip frac- 3. Severity of trauma
t‘"efs from various studies. g The 674 cases in which causes of fractures were
(Different age distribution in different coun- . .
tries were adjusted to 10,000 Japanese recorded, were divided into 4 groups (Table.4). Low
population in 1985) energy trauma caused two thirds of them, 749 of
Rates are cases per 10,000 population per females and 52% of males. The average age and sex
ear. .
¥ ratio of each group showed that the lower the trauma
Female | Male energy was, the higher the age and female/male ratio.
Uppsala
(Sweden) 1980 1536 487 As for the types of fracture, expressed by percen-
1965 13.29 320 . -
it tage of trochanteric fracture, there were no statistical
Rochester 1965 1140 3.28
jm ) 74 differences between the “low”, “medium” and “high”
Toaah” 6 | Amere 88| 368
Acn ot 279 energy trauma groups. On the contrary, the “without ob-
Africa ' - . . .
Dundee 1951 43 2.08 vious trauma” group, which had higher average age and
Oxfork(UK) 1358 - - .
Istra LowCa 443 3.59 sex ratio than the other three groups, had a low percen-
Podravi HighCa ;
(Yugog‘:%) i 1.93 1.71 tage of trochanteric fractures.
Hong Kong i 362 252 4. Ambulatory status
{Mataysia Ko 178 230 To minimize the errors from age and type of injury,
Johannesburg 1957- P .
{South Africa) 1963 Bantu 0.60 0.48 413 fractures of “low energy trauma” in patients over
i the age 65 were selected, and divided into 3 groups, ac-
al - -
[ aggm) ‘ 1985 i L 3.0;)| 1.26}

Table.3 Location at the time of injury (N=672)

cording to the ambulatory status before the fracture

* 418 patients were injured while being indoors, including 77 hospitalized cases and 32 cases in nursing home.

Male Female
location indoors outdoors indoors outdoors
Age
~64 20 44 20 28
65~74 18 35 87 43
4 0, 0,
75~ 31 }( 1%) 36 242 }(75/0) 68
Total 69 (38%) 115 349 (72%) 139
Table.4 Cause of fracture in relation to sex, age and fracture type, (N=674)
Number of cases
Cause of fracture Female Male
. - . t - .
crvical YO cendel (OO memase o
%
High energy trauma 11 17 17 43 a1 047 X
Medium energy trauma 14 35 4 20 oro 2.04 (g
LIRS e B M 2 75082 379 69%
Without obvious rdamia 41 9 2 1 76.9 16.67 19%

Table.5 Ambulatory status of fracture cases in the elderly (over 65 years of age) caused by “low energy trauma” (N = 391)

Number of cases

Physical Trochanteric
act’i’s;ty Female Male x.
level cervical Trochanteric cervical Trochanteric A

fx. fx. fx. fx
Completely independent 49 104 6 29 70% JN S
Moderately dependent 39 94 6 32 74%
Completely dependent 10 25 1 8 759%) N.S.
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