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Incidence of hip fracture in Western Sweden

1974-1982

Comparison of rural and urban populations

Several epidemiological studies in northern Europe have shown that frac-
tures in the elderly exceed the expected increase in the aging populations.

We have compared the incidence of hip fracture in the rural county of Ska-
raborg and the city of Géteborg in Sweden. After adjustment for age
changes in the population, the incidence of hip fracture in Skaraborg
County was lower than in Géteborg during the period 1974-1984. The
non-age-related increase in the incidence of fractures found in the city was

not confirmed in the rural area.

Correspondence: Dr. Mannius, Clinic IV, Vasa Hospital, S-411 33 Géte-

borg, Sweden

Several epidemiological studies have demon-
strated a non-age-related progressive increase
in the hip fracture incidence in northern Eu-
rope (Falch & Ilebekk 1978, Boyd et al. 1983,
Swanson & Murdoch 1983, Wallace 1983, Joh-
nell et al. 1984, Liithje 1984, Nilsson 1984,
Zain Elabdien 1984, Zetterberg et al. 1984,
Falch et al. 1985). Some of these studies have
been extended over four decades.

In Gothenburg, Sweden, where the fre-
quency of hip fractures more than doubled be-
tween 1965 and 1983, only 20 per cent of the
cases can be explained on the basis of age fac-
tors. With the present trend, the incidence of
hip fractures will double in the next 20 years
(Zetterberg & Andersson 1982, Zetterberg et
al. 1984). To date, a comparison between urban
and rural areas has not been performed over a
longer period. Qur material may help to clarify
the etiological factors affecting bone loss and
hip fracture.

Population and methods

Skaraborg County had 270,448 inhabitants in 1983.
Twelve per cent of the residents were above aged 70
years. The county is situated in the southwestern
part of Sweden between the two large lakes Vinern
and Vattern. Characteristic for this county are muni-
cipalities with small populations (7 of 17 munici-
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palities have fewer then 9,000 inhabitants). The cit-
ies are small. The four largest cities have between
24,000 and 46,000 inhabitants. The county is pre-
dominantly rural, with 12 per cent of the population
engaged in agricultural occupations as compared
with 6.5 per cent for Sweden as a whole; finally mi-
gration has been small. Gothenburg is the second
largest city in Sweden and has had a mean popula-
tion of 440,000 during the last few decades.

The sources of this study were the computerized
registers of the hospitals in the cities of Falkoping,
Lidképing, and Skévde in Skaraborg County for the
period 1974-82. These hospitals take care of all hip
fracture patients in the county. Exact information of
day of accident, type of fracture, date of birth, oper-
ation code, period of hospitalization, and place of resi-
dence were listed in a special data base. This method
permitted a control of all the patients with a re-
current admission within a year as regards new frac-
tures. In these cases the medical records were re-
viewed. Patients admitted for reoperations of the
same fracture were excluded from the material. In
addition, data from the operation records were used
to validate the computerized records. For every 2
years, all operation records were collected. Missing
data were estimated to be maximally 2 per cent. Pa-
tients operated on in hespitals outside Skaraborg
County were recorded by the computer without an
operation code after returning to the hospital in the
home district and are included in the material. Non-
operative treatment of hip fractures may have been
applied in some moribund patients. Totally, 3,030 pa-
tients with fresh hip fractures were included in the
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study. The patients over aged 50 years were subdi-
vided according to sex and age into both 1- and
5-year classes, and according to the type of fracture
into cervical (ICD code 820.00) and trochanteric (ICD
codes 821.01 and 820.02) fractures of the femur.
During the same time period, data were selected us-
ing an identical method from Gothenburg (Zetter-
berg et al. 1984). This latter study was supplemented
with data from 1974 and 1982 to cover a period iden-
tical to the Skaraborg population. Information on the
base populations in 1-year age classes and genders
were collected from the local population registers in
Skaraborg County and Gothenburg.

Statistical methods

Mantel’s (1963) test was used for comparison of Ska-
raborg and Gothenburg with respect to risk of frac-
tures of the proximal femur, taking sex and age dis-
tribution into account. The same test was use to ana-
lyze the trends over time with the two materials. To
estimate the mean annual increase of risk, a special
model was applied. It was assumed that the probabil-
ity of fracture was a x (A-1973) + b for a randomly
chosen man (woman) of an age above or equal to 50
years during the years A (A = 1974, ..., 1982). The
unknown constants a and b were estimated by the
maximum between Skaraborg County and Gothen-
burg with respect to the mean annual increase. All
the tests were two-sided.

Results

The total number of fractures of the proximal
femur in Skaraborg County was 3,030 during
the period 1974-82. The number of fractures
per year increased from 286 in 1974 to 386 in
1982. The estimated mean annual increase
was 3 per cent for women and men. The in-
crease did not differ significantly from zero,
neither for women nor for men. There were no
significant changes in the incidence, although
the material was subdivided into 1-year
classes.

In Gothenburg, the mean annual increase
was 6 per cent for women and 4 per cent for
men. The increase was significant for women
(P < 0.001) but not for men (Figure 1). The
only age class in men with a significant in-
crease in hip fracture (P < 0.05) was 50-55
years in Gothenburg. The increase in fractures
in women = 50 years was higher in Gothen-
burg than in Skaraborg (P < 0.01). The in-
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Figure 1. The secular trend of the incidence of hip fractures in
women in Skaraborg County and Gothenburg between 1974
and 1982. The estimation was performed by the maximum like-
lihood method assuming a percentual change of the same size
every year.

cidence rate in 1981 per 1,000 inhabitants was
higher in 5-year classes in Gothenburg than in
Skaraborg County (P < 0.001) (Figure 2).
Adults under aged 50 years sustaining frac-
tures of the proximal femur constituted 2.9 per
cent of the total number in Skaraborg County
and 2.7 per cent in Gothenburg. The ratio of fe-
male to male fractures over aged 50 years was
2.7:1 in Skaraborg County and the ratio below
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Figure 2. Comparison of the total hip fracture incidence in the
city of Gothenburg and in Skaraborg County in 1981 (P <
0.001).
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Figure 3. Time trend for the ratio cervical/trochanteric fractures
in Skaraborg County between 1974 and 1982 (N = 3,030, 817
men and 2,213 women).

this age was 1:1.7. These figures were the
same in Gothenburg.

The ratio of cervical to trochanteric fractures
in Skaraborg County changed during the
period studied, with a relative increase in tro-
chanteric fractures (P < 0.001 both in women
and men using Mantel’s test taking age distri-
bution into account) (Figure 3). The data from
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Figure 4. The ratio of cervical/trochanteric fractures in relation
to age in Skaraborg County between 1974 and 19862.

Gothenburg showed no trend, with a ratio con-
stantly close to 1.0 during the same period.
Trochanteric fractures in Skaraborg County
were relatively more frequent in older age
groups in women, using Mantel’s test keeping
calender year constant, but there was no sig-
nificant correlation in men (Figure 4).

The seasonal variation in the fracture rate
was the same in Skaraborg County and Goth-
enburg, with an increase during the winter
months of 26 per cent compared with the three
summer months.

Discussion

The incidence rates of fractures of the proximal
end of the femur in Skaraborg County and
Gothenburg were higher than during the
1950s in Malmé (Alffram 1964), Gothenburg
(MAartensson 1962), and Dundee (Stewart
1955). The rather dramatic secular increase in
fracture incidence observed in Gothenburg did
not prevail in Skaraborg County, with the re-
sult that there was an increased difference be-
tween these two populations. Crude incidence
rates for parts of populations, e.g., for persons
aged 50 years or more, are not comparable if
an exact comparison of the age distributions
over time in the populations is not made. In our
study, comparison was made in 1-year clases of
the base and fracture populations.

The 9-year period covered by the study in
Skaraborg County is rather short for deter-
mining age-related changes, but our data show
that the incidence is increasing faster over
time in the urban area when compared with
the rural area. Falch et al. (1985) showed in a
questionnaire study during a 2-year period a
similar pattern in Norway, with a much higher
incidence of hip fractures in Oslo than in the
rest of the country. However, this study did not
examine the secular trend. By comparing the
incidence of hip fractures, which is heavily age
dependent, between different geographic areas
and populations over time, standardization in
1-year classes is necessary.

The reason for the rural/urban difference is
not known, but some factors influencing both
the bone mineral content and the tendency to
fall may differ between the two areas. Among



others, Suominen et al. (1984) showed a posi-
tive correlation between physical activity and
skeletal mass. In the rural areas, where 20-30
per cent of the population has been engaged in
agricultural work during the last few decades,
the physical activity probably has been higher
than in the cities. People living in the rural
county are more likely to be more physically
active even during their leisure time. Whereas
patients with hip fractures are usually lean,
the inhabitants of Skaraborg County have a
higher body mass index than the remaining
Swedish population (Haglund et al. 1983).
Alcohol consumption and smoking are im-
portant risk factors leading to osteoporosis
(Nilsson 1970, Daniell 1972, Rundgren et al.
1984). These life-style factors are more com-
monly present in the urban area of Gothen-
burg than in Skaraborg County, with a much
higher risk of mortality from lung cancer and
cirrhosis of the liver in Gothenburg (National
Central Bureau of Statistics, Sweden, 1981)
(Figure 5). The mortality from accidental falls
is greater for females than for males in Skara-
borg County, whereas the opposite is true in
Gothenburg. The most common injury among
accidental falls in Sweden is hip fracture.
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Figure 5. Regional cause-specific death rates in the age-group
70-74 years in the city of Gothenburg and in Skaraborg County
between 1974 and 1978. ICD 8. (Regional mortality, National
Central Bureau of Statistics 1981)
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Figure 6. The proportion of divorced men in the city of Gothen-
burg and in Skaraborg County in 1982 (from local population
registers in Skaraborg County and Gothenburg between 1974
and 1982).

It is also well known that a sparse social net-
work is a risk factor for falls in the elderly
(Lucht 1971). The lower prevalence of divorce
in the rural district may have a preventive ef-
fect and is indicative of a better social network
in the rural area among the elderly than in the
urban area (Figure 6). A change in the ratio of
cervical to trochanteric fractures has been
shown in Skaraborg County during the period
1974-82, with a relative increase of trochan-
teric fractures. In the early 1970s, this ratio
was greater in Gothenburg (Zetterberg et al.
1982), indicating a similar, but earlier devel-
opment in the urban area. Because the tro-
chanteric fractures are more common in older
age groups, the change is perhaps associated
with the aging population.

We conclude that the age-standardized in-
cidence of hip fracture in the rural area was
significantly lower than in the city of Gothen-
burg. The main reason for this is probably a
difference in bone quality caused by life-style
factors, but differences in the social structure
may also play a role.

This study may give some implications for
further preventive measures against hip frac-
tures, for it emphasizes the importance of envi-
ronmental factors in the their genesis.

Acknowledgements

We wish to express our gratitude to Britta Enestrém,
Department of Surgery, Falkoping Hospital, Valter



42  Siv Mannius et al.

Sundh, statistician, Department of Geriatric and
Long-term Care Medicine, Vasa Hospital, and the
County Board of Administration, Skaraborg County.
Financial support was provided by the Swedish So-
ciety of Medical Sciences, the Trygg-Hansa Founda-
tion, the Greta and Einar Asker Foundation, and the
health authorities of the city of Gothenburg.

References

Alffram, P. A. (1964) An epidemiologic study of cervi-
cal and trochanteric fractures of the femur in an
urban population. Acta Orthop. Scand. 65, 1-109.

Boyd, R. V., Hawthorne, J., Wallace, W. A., Warlock,
P. H. & Compton, E. H. (1983) The Nottingham or-
thogeriatric unit after 1,000 admissions. Injury
15, 193-196.

Brocklehurst, J. C., Exton-Smith, A. N., Lembert-
Banker, S. M., Hunt, L. P. & Palmer, M. K. (1978)
Fracture of the femur in old age: A two centre-
study of associated clinical factors and the cause of
the fall. Age Ageing 7, 7-15.

Daniell, H. W. (1972) Osteoporosis and smoking
JAMA. 221, 509.

Falch, J. & Ilebekk, A. (1978) Fractures of the prox-
imal end of the femur. Prevalence and incidence in
Oslo, 1950-75. (In Norwegian). Tidsskr. Nor. Lae-
geforen. 98, 738-739.

Falch, J., Ilebekk, A. & Slungaard, U. (1985) Epi-
demiology of hip fractures in Norway Acta Orthop.
Scand. 56 , 12-16.

Haglund, B. J., Isacsson, S.-O., Rydén, L. & Rastam,
L. (1983) Health profile of Skaraborg, 1977. A
Swedish rural cross-sectional study. Scand. J.
Prim. Health Care 1, 102-113.

Johnell, O., Nilsson, B., Obrant, K. & Sernbo, 1.
(1984) Age and sex patterns of hip fracture-
changes in 30 years. Acta Orthop. Scand. 55, 290-
292.

Lucht, U. (1971) A prospective study of accidental
falls and resulting injuries in the home among el-
derly people. Acta Sociomed. Scand. 2, 105-220.

Liithje, P. (1984) Fractures of the proximal femur in

Finland in 1970 and in 1980. Acta Orthop. Scand.
55, 708-708.

Mantel, N. (1963) Chi-square test with one degree of
freedom: Extensions of the Mantel-Haenszel pro-
cedure. J. Am. Stat. Assoc. 58, 690-700.

National Central Bureau of Statistics (1981) Death
rates by sex, age and cause of death. Vol. II: The
nation, the counties and the city regions 1974-1978
HS 1981, 10 2. Stockholm, Sweden.

Nilsson, B. E. (1970) Conditions contributing to frac-
ture of the femoral neck Acta Chir. Scand. 136,
383-384.

Nilsson, M. H. (1984) Trochanteric fractures. Treat-
ment by Ender intramedullary fixation. Observed
and predicted incidence in the Stockholm area.
Thesis, pp. 1-103. University of Stockholm, Swe-
den, Karolinska institutet.

Stewart, J. M. (1955) Fractures of the neck of femur.
Incidence and implication. Br. Med. J. 1, 698-701.
Suominen, H., Heikkinen, E., Vainio, P. & Lahtinen,

T. (1984) Mineral density of calcaneus in men at
different ages: a population study with special ref-
erence to life-style factors. Age Ageing 13, 273-

281.

Swanson, A. J. & Murdoch, G. (1983} Fractured neck
of femur. Pattern of incidence and implications.
Acta Orthop. Scand. 54, 348-355.

Wallace, W. A. (1983) The increasing incidence of
fractures of the proximal femur: An orthopaedic
epidemic. Lancet i, 1413-1414.

Rundgren, A. & Mellstrom, D. (1984) The effect of to-
bacco smoking on the bone mineral content of the
ageing skeleton. Mech. Ageing Dev. 28, 273-277.

Zain Elabdien, B. S., Oleryd, S., Karlstrom, G. &
Smedby, B. (1984) Rising incidence of hip fracture
in Uppsala, 1965-1980. Acta Orthop. Scand. 55,
284-289.

Zetterberg, C. & Andersson, G. B. J. (1982) Frac-
tures of the proximal end of the femur in Gote-
borg, Sweden, 1940-79. Acta Orthop. Scand. 53,
419-426.

Zetterberg, C., Elmersson, S. & Andersson, G. B.
(1984) Epidemiology of hip fractures in Goteborg,
Sweden, 1940-1983. Clin. Orthop. 191, 43-52.



