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Incidence of hip fractures in the elderly 
Uppsala County 1980-1 987 

Lars Rehnberg and Claes Olerud 

The age-, sex-, and fracture-type-specific annual incidence of hip 
fracture in patients over 55 years of age in Uppsala County were 
computed for the years 1980 to 1987. The number of fractures 
increased by less than 2 percent annually. The increase was mainly 
due to age changes in the population. The overall increase in specific 
incidence rates was approximately 1 percent; and most age, sex, and 
fracture-type groups demonstrated an unaltered incidence. Cervical 
fractures in women 55 to 64 and 75 to 84 years of age decreased in 
specific incidence. 

We report the age- and sex- specific incidence of 
cervical and trochanteric hip fracture in persons over 
55 years of age from 1980 to 1987 in Uppsala 
County. The development of the incidence rates 
over the years in question has been analyzed with re- 
gression analysis. The figures have been used, to 
make a forecast for the year 2000. 

Patients and methods 

In Uppsala County, only two hospitals admit pa- 
tients with hip fracture. The number of cervical and 
trochanteric hip fractures in patients over 55 years of 
age sustained in the county during the years 1980 to 
1987 was established from admission records and 
patient charts. The data were checked by examining 
the operation notes and all the operation lists during 
the years in question. Patients from our catchment 
area operated on outside the area were included in 
the study, whereas residents of other counties oper- 
ated on in one of our hospitals were excluded. Dem- 
ographic data concerning the population was ob- 
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tained from the official statistics of the County Ad- 
ministration (16). 

In 1980, our catchment area had 59,654 inhabi- 
tants over 55 years of age. In 1987, the correspond- 
ing figure was 60,905. 

The patients were divided into groups based on 
age (10-year strata), sex, and fracture type (cervical 
or trochanteric). For both cervical and trochanteric 
fractures, the age- and sex-specific incidences were 
computed for each year of the study. 

To estimate if a change in specific incidence had 
occurred from 1980 to 1987, a linear regression 
analysis was performed for each group. The groups 
where the slope of the fitted line differed from zero 
were considered to have a change in specific inci- 
dence. Groups without such a difference were consi- 
dered to have an unaltered incidence over the years. 
This unaltered incidence was calculated as the aver- 
age incidence over the years 1980 to 1987. 

A forecast for the year 2000 was established by 
multiplying the calculated incidence for each age, 
sex, and fracture-type group for the year 2000 with 
the corresponding forecast of the population at risk. 
The population forecast was the official demograph- 
ic statistics issued by the County Administration 
based on both the shift in the population caused by 
deaths and births and the expected migration of peo- 
ple into and out of the catchment area (3). By the 
year 2000, the background population over 55 years 
of age in the catchment area was estimated to in- 
crease to 74,123. 
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For the groups with changing incidence, the inci- 
dence for the year 2000 was computed by extrapola- 
tion of the fitted line for the development of the spe- 
cific incidence. However, negative values were not 
considered; the group with a forecast of less than ze- 
ro was assigned zero. For the groups with unaltered 
incidence during the years 1980 to 1987, the average 
incidence during these years was used. 

Results 
In 1980, there were 349 hip fractures and in 1987, 
392 hip fractures (Table 1), i.e., an increase by 12 
percent. The annual increase in total number of frac- 
tures was less than 2 percent. During the same peri- 
od, the total incidence of hip fracture in inhabitants 
at risk increased from 5.9 per 1 ,OOO to 6.4 per 1,OOO 
(Table 2). The specific incidence was constant in 
most age, sex, and fracture type groups. However, 
the incidence of cervical hip fracture in women be- 
tween 55 and 64 years of age, as well as 75 and 84 
years of age, dropped. 

The estimated forecast for the year 2000 was 404 
fractures, based on the average incidence of the 
groups with unaltered incidence and extrapolation of 
the incidence of the groups with changing incidence 
of hip fractures (Table 1). 

For the convenience of readers with a special in- 
terest in the field, all the basic data appear in Table 
3. 

Table 1. The change in the number of fractures treated in 
Uppsala County from 1980 to 1987. A forecast for the year 
2000 is also included 

Cervical Trochanteric 

Year Men Women Men Women Total 

1980 
1 
2 
3 
4 
5 
6 
7 

46 161 
57 182 
65 184 
66 174 
72 181 
74 153 
33 150 
63 172 

2000 72 143 

31 Ill 349 
39 109 387 
29 100 378 
34 115 389 
24 116 393 
41 117 385 
42 109 334 
40 117 392 

42 147 404 

Discussion 
The number of hip fractures in the elderly has in- 
creased dramatically during the last 30-40 years, 
owing to an increase in the population at risk and a 
change in specific incidence in various age and sex 
groups (1, 7, 8, 14, 20). The number of fractures 
have been estimated to double in the next 15-20 
years (1, 2,4, 12, 15). The same trend was reported 
from our catchment area for the years 1965 to 1980 
by Zain Elabdien et al. (19). 

For the year 1980, there is a discrepancy between 
the figures reported by Zain Elabdien et al. (19) and 
ours in spite of the two reports coming from the 
same region. Zain Elabdien et al. reported a total of 

Table 2. Number of fractures per 1,000 inhabitants at risk in the various groups 

A@ 5544  Aged 65-74 Aged 75-84 Aged > 84 

A B C D E B C D E B C D  

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

~ -~ ~~ ~~~~ ~ 

0.5 1.3 0.3 0.6 0.9 2.7 0.4 1.4 3.9 10.2 2.3 
0.6 1.3 0.3 0.6 1.2 2.9 0.8 2.0 6.2 11.3 3.8 
0.4 0.8 0.3 0.7 1.9 3.4 0.6 1.3 5.1 11.9 2.9 
0.8 1.1 0.2 0.5 1.4 2.4 1.4 1.4 5.3 10.4 2.5 
0.3 1.1 0.2 0,2 2.1 2.7 0.6 1.5 5.0 10.0 2.1 
0.4 0.8 0.4 0.5 1.7 3.0 0.8 1.7 6.5 8.6 3.8 
0.1 0.8 0.5 0.2 0.6 2.7 0.9 1.2 2.7 9.1 2.8 
0.8 0.7 0.4 0.5 1.2 2.7 0.9 1.8 3.9 8.7 2.8 

€ 0  

7.9 11.7 
5.9 6.8 
6.0 14.8 
7.0 14.7 
6.8 19.4 
6.9 15.0 
6.3 9.4 
5.3 16.5 

C D E F  

21.3 12.6 16.5 5.9 
25.4 7.7 17.8 6.5 
22.9 4.6 15.7 6.3 
24.5 5.5 10.4 6.4 
26.4 4.4 18.7 6.4 
17.7 6.2 16.0 6.3 
15.4 9.4 17.4 5.4 
23.8 8.6 17.9 6.4 

2000 0.5 -0.4' 0.3 0.5 1.4 2.8 0.8 1.5 4.8 3.6' 2.9 6.5 13.5 22.2 7.4 17.3 6.2 

A Year: B Cervlcal, men; C Cervical, women: D Trochanteric, men; E Trochanterlc, women; F Total. 
The asterisk indlcates where the lncldence for the year 2000 is based'on an extrapolation of a significantly changing incid- 
e m  (P < 0.05). The Incidences for the year 2000 for the other aroups are based on the average incidence over the years 
1 980 to 1987. 
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Table 3. Population at risk in Uppsala county from 1980 to 1987, and the number of hip fractures. The official demographic 
prognosis for the year 2000 and our prognosis for the number of hip fractures for the this year is included 

Population at risk > 55 years (x103) Number of fractures 

Year Aged5544 Aged 65-74 Aged75-84 Agedz84 Aged5544 Aged65-74 Aged7544 Aged>84 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~  
M F M F M F M  F C T  C T C T  C T  

_ _ _ _ _ _ - _ _ ~ ~ _ _  
M F M F M F M F M F M F  M F M F  

1980 
1981 
1982 
1983 
1984 
1985 
1966 
1987 

11.7 12.5 9.7 10.9 4.9 
11.6 12.4 9.7 10.9 5.0 
11.5 12.3 9.7 11.0 5.1 
11.6 12.2 9.6 11.0 5.2 
11.6 12.2 9.6 11.1 5.4 
11.3 12.0 9.7 11.4 5.5 
11.3 11.9 9.9 11.5 5.6 
10.1 11.7 9.9 11.6 5.6 

2000 16.4 16.4 9.6 11.0 6.3 

C Cervical fracture: T Trochanteric fracture. 

6.9 
7.1 
7.2 
7.4 
7.6 
7.7 
7.8 
8.0 

9.4 - 

1.0 2.1 6 16 3 7 9 30 4 15 19 71 1 1  55 12 44 13 34 
1.0 2.1 7 16 4 7 12 32 8 22 31 80 19 42 7 54 8 38 
1.1 2.2 5 10 3 8 18 37 6 14 26 86'15 43 16 51 535 
1.1 2.3 9 14 2 6 13 27 13 15 28 77 13 52 16 56 642 
1.1 2.3 3 13 2 3 20 30 6 17 27 76 11 52 22 62 5 44 
1.1 2.4 4 10 5 6 17 34 8 19 36 66 21 53 17 43 7 39 
1.2 2.5 1 9 6 2 6 31 9 14 15 71 16 49 11 39 1 1  44 
1.3 2.7 8 8 4 8 12 31 9 21 22 69 16 42 21 64 11 48 

1.5 3.5 8 0 5 8 13 31 8 I6 30 34 16 61 20 79 1 1  61 

389 fractures, 95 men and 294 women, whereas we 
report a total of 349 cases, 77 men and 272 women. 
We have not had access to the data used by Zain 
Elabdien et al., and thus have not been able to exact- 
ly establish the cause of this discrepancy. However, 
some speculations are possible. The figures reported 
in the publication by Zain Elabdien et al. may have 
been gathered mainly from the official medical re- 
cords at the two hospitals in question. These figures 
are based on the recorded diagnosis for each admis- 
sion at the time of discharge from the hospital. Apart 
from simple errors in the official records, other ex- 
planations must be considered, such as readmittance 
related to the initial injury and discrepancy in the 
classification of the fractures between the two re- 
search groups. Especially the distinction between 
pertrochanteric and subtrochanteric fractures can 
differ between the reports, and some of the cases 
that we have classified as subtrochanteric, and con- 
sequently excluded from our series, may have been 
included in the report by Zain Elabdien et al. 

Our report, on the other hand, is based on admis- 
sion reports, patient charts, and operation notes. In 
an attempt to avoid the above-mentioned sources of 
error, we have not used the official hospital records. 
Therefore, we believe that our figures are reliable. 

In our series, we had a high incidence of frac- 
tures, but we had a much more moderate develop- 
ment with time. The incidence of hip fracture in Up- 
psala County seems to have reached a plateau, as 
most age, sex, and fracture type groups in this study 

reveal an unaltered incidence, and some even a de- 
cline, from 1980 to 1987. 

In contrast to other reports, the major cause of the 
increased number of hip fractures in our area seems 
to be the shift in demographic distribution rather 
than an increase in the specific incidence. The low 
increase in specific incidence seems to be geograph- 
ic, as the same pattern has been reported from areas 
adjacent to ours (6, 13), which is in contrast to the 
increase in specific incidence that has been reported 
by Johnell et al. (8) and Zetterberg et al. (20). Fur- 
ther, Finsen and Benum (4) and Mannius et al. (12) 
have pointed out the difference between urban and 
rural areas, a fact that may have an impact on our 
series, because our cachment area consists mainly of 
a rural population. 

There may, however, also be a gross geographic 
pattern present. The further south and west a report 
comes from, the more rapid the increase in incidence 
seems to be. For example, Swanson and Murdoch 
(17) and Lewis (10) from Great Britain, and Frand- 
sen and Kruse (5) from Denmark reported just as 
high increases in incidence as reported from the 
southern and western parts of Sweden (8, 20). On 
the other hand, Liithje (1 1) from Finland and other 
authors from the eastern parts of Sweden report fig- 
ures similar to ours (6,9, 13, 14, 18). During the last 
3 years, the increasing trend in incidence rates 
seems, however, to have been broken in the western 
parts of Sweden (21). 
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