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Abstract The incidence of hip fracture has been studied
extensively, but there is still some doubt whether the age-
specific incidence is increasing. The proportion of trochan-
teric fractures has varied and has also been said to be
increasing. We studied data on 1,730 prospectively regis-
tered cases from 1998–2003 and computed age- and
gender-specific incidence rates for intracapsular and tro-
chanteric fractures. The incidence of hip fracture for women
over 50 years was 1,263 and for men 452 per 100,000. The
proportion of trochanteric fractures was 38% for women
and 41% for men. There was no significant difference in the
proportion of trochanteric fractures either between or within
the genders, and the proportion did not exceed 50% in any
age group. These findings confirm the high incidence of hip
fracture in Norway but do not indicate any increase. The
proportion of trochanteric fractures also seems to be stable.
Résumé L’incidence des fractures de la hanche a été
souvent étudiée mais il persiste des doutes au sujet de
l’accroissement avec l’âge. La proportion des fractures
trochantériennes , variable, a été considéré en augmenta-
tion. Nous avons étudié 1730 cas enregistrés prospective-
ment de 1998 à 2003 en relevant l’incidence de l’âge et du
sexe pour les factures intra-capsulaires et les fractures
trochantériennes. L’incidence des fractures de la hanche
chez les femmes de plus de 50 ans était de 1263/100 000 et
pour les hommes de 452/100 000. La proportion de
fractures trochantériennes était de 38% pour les femmes et

de 41% pour les hommes. Il n’y avait pas de différence
significative dans la proportion de fractures trochantéri-
ennes ni entre les sexes ni au sein d’un même sexe et la
proportion n’excédait pas 50% dans chaque groupe. Ces
chiffres confirment la grande incidence des fractures de la
hanche en Norvège mais ne montrent pas d’augmentation.
La proportion des fractures trochantériennes semble, elle
aussi, stable.

Introduction

The incidence of hip fracture differs between and within
continents [1–5], between rural and urban areas [6–8],
between races within one country [9] and also between
regions within countries [10, 11]. It has even been shown
that there are significant differences in the incidence within
a single city [12].

The highest rates in the world were found in studies
from Oslo, Norway [12]. In two retrospective studies,
Finsen et al. [8, 13] determined that the incidence of hip
fractures in central Norway reached a plateau in 1997–
1998. In their studies they also found a dramatic and
unexplained increase in the proportion of trochanteric
fractures from 32% in 1972–1984 to 68% in 1997–1998.
We have conducted a prospective study to determine the
age-specific incidence of hip fractures in a predominately
urban area in southeastern Norway and to assess the
proportion of trochanteric fractures.

Patients and methods

From 1 September 1998 to 31 August 2003 all hip fractures
treated at the Østfold Hospital Fredrikstad were included in
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a prospective hip-fracture audit. For this study, we included
fractures sustained by individuals 40 years or older. We
obtained data pertaining to the characteristics of the
population from the Norwegian Central Bureau of Statistics
web pages [14].

The three large municipalities consisted of a predomi-
nantly urban population, whereas the three smaller munic-
ipalities consisted of mainly rural populations. We have
calculated the incidence rates per 100,000 persons for each
gender and age bracket including 95% confidence intervals.
When calculating the proportion of trochanteric fractures
we elected to include all subtrochanteric fractures (67)
among the trochanteric fractures and because in our
experience, the lateral cervical fractures most often are
extracapsular, we have included those (19) among the
trochanteric fractures as well.

Statistics

When determining the confidence intervals, the standard
error (SE) of a proportion was calculated [15]. Data were
then multiplied by 100,000 to be presented as incidence per
100,000.

Results

A total of 1,730 fractures occurred during the study period,
460 in men and 1,270 in women. Of these, 676 were
trochanteric and 1,054 were intracapsular. The number of
fractures in each age bracket and incidence per 100,000 is
shown in Table 1. There were significant differences as
evidenced by non-overlapping confidence intervals be-
tween several age groups within each gender. For men
there was an increasing incidence for each 5-year age
bracket between 60–64 and 85–89 except for the 65–69 age
bracket. For women there was a significant increase
between each age group from 65–69 to 85–89. We did
not find any increased incidence in the group of patients
90 years and older compared to the preceding age group for
men or for women. This exponential increase in incidence
is illustrated in Fig. 1. There were also significant differ-
ences between genders in most age brackets. The total
incidences for men and women age 50 and over as well as
for 50–74 years and 75 and older are presented in Tables 2
and 3.

The proportion of trochanteric fractures was 41% for
men and 38% for women. There was no significant
difference in the proportion of trochanteric fractures
between age groups or between genders. The proportion
of trochanteric fractures was 75% for men between 45 and

Table 1 Number of fractures
and population at risk with
incidence rate and 95% confi-
dence interval for each gender
and age group (T trochanteric,
I intracapsular)

*Significant difference com-
pared to preceding age bracket
as evidenced by non-overlap-
ping confidence intervals
**Significant difference be-
tween genders as evidenced
by non-overlapping confidence
intervals

Confidence interval

Men At risk T I Fractures Incidence rate Lower limit Upper limit

40–44 28,140 1 3 4 14 0 28
45–49 27,573 3 1 4 15 0 29
50–54 28,909 3 9 12 42 18 65
55–59** 22,953 2 5 7 30 8 53
60–64 17,541 8 14 22 125* 73 178
65–69** 15,912 11 14 25 157 96 219
70–74** 15,179 28 31 59 389* 290 488
75–79** 12,774 40 61 101 791* 637 944
80–84** 7,440 37 68 105 1,411* 1,143 1,679
85–89** 3,281 41 46 87 2,652* 2,102 3,201
90+ 1,044 15 19 34 3,257 2,180 4,333
Women
40–44 28,053 0 0 0 0 0 0
45–49 27,064 0 7 7 26 7 45
50–54 28,347 2 9 11 39 16 62
55–59 23,246 2 21 23 99 59 139
60–64 19,033 8 18 26 137 84 189
65–69 17,692 21 36 57 322* 239 406
70–74 18,542 48 79 127 685* 566 804
75–79 17,912 91 155 246 1,373* 1,203 1,544
80–84 14,161 133 202 335 2,366* 2,115 2,616
85–89 8,205 118 183 301 3,668* 3,262 4,075
90+ 3,457 64 73 137 3,963 3,313 4,613

666 International Orthopaedics (SICOT) (2007) 31:665–669



49 years, but the number of fractures was very small. In the
other age groups the proportion reached a maximum at 47%
and never exceeded 50%.

Discussion

We have compared the results of this prospective study to
the results of previous Norwegian investigations as well as
a recent study from Denmark [16].

As shown in Tables 2 and 3, the overall rates found in
Oslo in 1988–1989 [11] were significantly higher than the
rates in our study as well as in the one from central Norway
[13].

The very high rates from Oslo were not reproduced by
later studies from Norway. In part this might be explained
by the 10-year interval between the studies. An assumed
downturn in hip-fracture incidence in the late 20th century
might not include the rates from Oslo. Also the rates from
Oslo stem from a city population whereas the other
Norwegian populations are more mixed. The very low
rates from western Norway might be due to this population
being largely rural, but the high rates for men in western
Norway are hard to explain.

We have not been able to identify any trend in the
incidence of hip fracture during the study period. This
might be due to the relatively small study population that
might not reveal trends that transcend the natural fluctua-
tions. Also we elected to include both first and second
fractures for each patient. In a short study period like ours,
this will lead to some accumulation of fractures toward the
end of the study period, which could conceal a downward
trend.

Table 2 Incidence of hip frac-
tures in women from the pres-
ent study, Finsen et al. [13],
Falch et al. [11], and Nymark
et al. [16]. Data were adjusted
to similar age groups

a Population at risk for the
entire 5-year study period
b Population shown for a single
year, number of fractures for
the 2-year study period
c Similar age brackets not
possible due to the method
of presenting original data.
Includes first and second frac-
ture 1996–1999 and
2000–2003

Age Person-years Number of
fractures

Incidence Confidence interval

Southeastern Norway
1998–2003a (present
study)

50–74 106,860 244 228 200 257
75+ 43,735 1,019 2,330 2,189 2,471
Total 150,595 1,263 839 793 885

Central Norway
1997–1998b [13]

50–74 40,697 193 236 189 282
75+ 16,339 746 2,283 2,054 2,512
Total 57,036 939 823 749 897

Western Norway
1988–1989b [11]

50–74 12,184 37 308 209 406
75+ 5,386 93 1,736 1,387 2,085
Total 17,570 131 746 618 873

Oslo 1988–1989b [11] 50–74 62,714 503 401 352 450
75+ 29,140 839 2,879 2,687 3,071
Total 91,854 1,091 1,187 1,117 1,257

Funen, Denmark
1996–2003c [16]

50–69 109,550 147 134 113 156
70+ 65,323 1,180 1,806 1,704 1,909
Total 174,873 1,327 759 718 800
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Fig. 1 Incidence rates for men and women depicted as line diagrams
indicate rising rates with advancing age as well as the difference
between genders
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The latest study from Denmark, which showed decreasing
rates, included only first fractures, and the rates were
significantly lower than the rates from our study [16].

In this study, the proportion of trochanteric fractures was
39%, which is lower than in some studies [17, 18, 13], but
comparable to others [11]. Part of the discrepancy between
studies might be explained by methodological variations as
well as by problems in classification of fractures. But the
discrepancy between the 68% proportion in the study from
central Norway and our study is hard to explain. It has been
suggested that trochanteric fractures are more closely
related to osteoporosis and advancing age [19]. In our
study we even included subtrochanteric fractures as well as
basocervical fractures among the trochanteric fractures in
order not to underestimate the proportion of trochanteric
fractures, whereas Finsen et al. did the opposite. The
proportion of trochanteric fractures has been seen to be
rising [20, 21], but this was not confirmed by our study.

Incidence rates from five different areas spanning the time
from 1988 to 2003 vary. However, as Norway is a small
country with only five million inhabitants, the confidence
intervals are large. Thus it is concluded that the incidence of
hip fracture in Norway seems to have been stable geograph-
ically and over time during the past 15 years.
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