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Estimating the incidence of hip fractures in East
Germany from hospital discharge statistics

Manfred Wildner, Waldtraut Casper, Karl E Bergmann

Hip fracture (proximal femoral fracture) is the
most serious subtype of osteoporotic fractures.
Its exponentially rising incidence with age is
causing concern in countries with ageing
populations.' 2 Although direct hospital costs
for Germany have been estimated to be as high
as 2 billion DM (1.2 billion US$) per year, epi-
demiological data for this "silent epidemic" are

difficult to acquire.`5 The typical health related
and social sequelae of proximal femoral
fracture are hospital admission for surgical
treatment, subsequent transfer to a rehabilita-
tion hospital, considerable morbidity and mor-

tality, and, often, the subsequent loss of
independence in daily life.

This study aimed to estimate population
based age specific and sex specific incidence
figures for hip fractures in East Germany (16.5
million inhabitants) using national hospital
discharge data for 1989, the last year of the
German Democratic Republic (GDR), avail-
able at the Robert Koch-Institut, Berlin.

which was often exchanged for a travel
passport without a PIN by the elderly popula-
tion.

Precise adjustment for readmissions and
misclassifications would have required a valida-
tion study. An estimate of the magnitude of the
effect of these two sources of information bias
is given, however, in the discussion section.

Results
The total numbers of hospital discharges in
1989 for closed femoral fractures were 3015 for
men and 10 676 for women. Adjusting these
figures for transfers between hospitals and
departments (23.7%) allows us to estimate
incident cases-ie 2388 for men and 8028 for
women. There were 2106 deaths in hospital in
patients with closed femoral fractures, giving a

hospital case fatality rate of about 20%. Analy-
sis of the hospital case fatality rate will be
reported separately. Estimates of age specific
and sex specific rates from these data are

presented in table 1.
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Methods
With few exceptions, patients with hip frac-
tures are admitted to hospital. Hospital dis-
charge statistics for closed femoral fractures
(ICD-9 diagnostic codes 820.0, 820.2, and
820.8) can therefore be used to estimate age
specific and sex specific incidence rates. These
estimates require adjustment for unwanted
registrations due to misclassification, errone-

ous double registrations, and second registra-
tions after hospital transfer or readmission.

Misclassification in this context stands for
information bias following the attribution of an
erroneous ICD-9 code to a closed transcervical
or trochanteric fracture of the proximal femur
(false negative classifications) or the erroneous

coding of an open fracture of this anatomic
region or of a fracture outside this region (false
positive classifications) as codes 820.0, 820.2,
or 820.8.
With regard to hospital transfers, informa-

tion included in the discharge statistics of the
GDR on whether a patient left the hospital, was
transferred, or died could be used to correct
the total number of hospital cases for transfers.
Erroneous double registrations can be identi-
fied by a data processing step and are of minor
importance (0.2%). Hospital readmissions are,
in principal, identifiable if subsequent annual
data sets are combined by a unique, pseudo-
nymised personal identification number (PIN)
which was in use in the GDR. Only two thirds
of patients have this PIN in the data, however,
as it was recorded in the personal ID card

Discussion and conclusion:
Estimates of incidence rates from utilisation
data can only be approximate. An advantage of
the secondary analysis of the GDR's national
hospital discharge statistics is the efficient use

of population based, easily accessible, and
individualised data for estimating incidence
rates. A disadvantage is its primary design as a

hospital utilisation statistic without much
medical information. The study design is
limited to a historical-retrospective approach.
Still, this design can provide, in suitable situa-
tions, an efficient way of obtaining much
needed information that otherwise is hard to
come by, and in the case of East Germany may
be limited to a historical perspective.

Information bias due to misclassification is
of concern in the use of routinely collected
data. This source of error is limited for hip
fractures as the hospital diagnosis of a proximal
femoral fracture is straightforward from plain
radiographs. Classification difficulties may
arise in differentiating between transcervical
(ICD-9 code 820.0) and pertrochanteric frac-
tures (820.2), which are classified in this
instance as hip fracture of unspecified location
(820.8). As this code is included in our analy-
sis, it does not alter the study results. The pro-
portion of 5.6% fractures classified as code
820.8 on discharge compares favourably with
the figure of 16% reported by Karagas et al6
for the hospital claims of a 5% Medicare sam-

ple in the USA, and supports indirectly the
validity of the GDR hospital discharge codes. It
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Hip fractures in East Germany

Table 1 Estimated age specific and sex specific incidence rates for hip fractures (ICD-9
820.0, 820.2, 820.8) for the German Democratic Republic, 1989

Cases Population Cases / 100 000 population*

Age (y) Male Female Male Female Male Female

0-54 705 385 6 370 300 6 117 100 11.1 (10.3) 6.3 (5.6)
55-59 187 261 456 600 482 100 41.0 (38.1) 54.1 (50.3)
60-64 171 430 353 300 474 400 48.4 (45.0) 90.6 (84.3)
65-69 237 712 250 500 468 500 94.6 (88.0) 152.0 (141.4)
70-74 141 701 126 800 261 000 111.2 (103.4) 268.6 (249.8)
75-79 314 1672 163 000 369 100 192.6 (179.1) 453.0 (421.3)
80-84 330 2015 103 800 250 100 317.9 (295.6) 805.7 (749.3)
85+ 303 1852 49 200 138 100 615.9 (572.8) 1341.1 (1247.2)

Total 2388 8028 7 873 500 8 560 400 30.3 (28.2) 93.8 (87.2)

* Estimate in brackets adjusted for an assumed overestimate of 7%.

was pointed out recently that 80-90% of
unspecified hip fractures are actually cervical
fractures.7 ICD-9 code 821 encompasses
fractures of other parts of the femur, and may
include ill-specified proximal femoral fractures.
Published age specific and sex specific inci-
dence rates for the GDR9 are similar to rates
published for the USA'0 and do not seem to be
inflated by unclassified hip fractures. Closed
fractures belonging to code 821 may have been
misclassified under 820.0, 820.2, or 820.8. As
the diagnosis of proximal femoral fractures is
generally straightforward, we regard this source
of error as negligible. Only 3% of all hospital
discharges for fractures of the proximal femur
were for open fractures. A distinction between
open and closed fractures can be made
clinically or intraoperatively, and any misclassi-
fication should have, at most, only a small effect
on the estimated incidence rates of closed frac-
tures of the proximal femur.
To estimate the effect of repeat admissions

under the same diagnostic code, eg for
reoperations, 7073 approximated incident
cases (67.9% of all cases) with a unique
personal identification number were studied.
Of these, 6.8% were repeat admissions within
the year 1989 under the diagnostic codes
included in our study, suggesting an overesti-
mation of true incident cases of this magni-
tude. Table 1 also provides figures which are
adjusted accordingly (repeated admissions and
double registrations).

Incidence rates derived from hospital regis-
try data have been reported for other
countries.'01 From comparison of these it
appears that hip fracture rates in the GDR in
1989 increased slightly compared with GDR
figures from 1983. They are similar to figures
reported to the MEDOS study group from the
UK and the Netherlands, but lower than Scan-
dinavian rates." The proportion ofmen among
hospital discharges (28%) is similar to that in
most European countries. The median dura-
tion of hospital admission per discharge of 26
days increases to about 34 days after adjust-
ments for transfers. Our total adjustment of
30.7% for transfers, readmissions, and double
registrations for an estimate of new cases from
discharge statistics is almost identical to the
Swedish figure of 32%"-a substantial source
of bias if apparent hip fractures rates are the
basis for comparisons.
The year 1989 was the last year for which

complete hospital discharge statistics were

compiled in the GDR under East German law.
The German unification in autumn 1990 was
followed by considerable changes in both the
social security system, the health care system,
and the legislation. Although hospital dis-
charge statistics continue to be compiled for
the Federal Republic of Germany, changes in
the reporting system mean that only aggregate
information, and no longer individual data, are
available for analysis. The availability of
individual, pseudonymised data for the fairly
homogenous and geographically confined
GDR population is therefore restricted to the
years before 1989. This example of closed hip
fractures may serve as a model approach for
other diseases.

Hospital discharge statistics allow an esti-
mate oftrue incidence figures for any disease or
problem identifiable reliably by ICD coding
that has a high probability of hospital admis-
sion, has only minor pre-hospital recovery or
mortality, and has typically either functional
recovery or death as an outcome. Examples are
childbirth and related complications, severe
infectious diseases, and surgical conditions like
appendicitis. Incidence estimations for chronic
conditions pose a problem as they may lead to
repeated hospital admissions over longer peri-
ods of time. Health services research by analy-
sis of hospital utilisation may be of interest for
those conditions. Information on the location
of the reporting hospital and on the home area
of the patient is provided in the GDR data,
possible further applications are the analysis of
small area variations and time trends.
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