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Abstract. The objective of this study was to estimate thefound to be caused by osteoporosis, 353654 days by
annual direct medical costs of hospitalizations due tdCOPD, 352062 days by stroke, 200669 days by breast
osteoporotic fractures in Switzerland. Days of hospitalcarcinoma and 131331 days by myocardial infarction. In
stay in 1992 were quantified using the casuistic of thanen, COPD caused more hospitalization days (537 164)
medical statistics department of VESKA (Vereinigungthan myocardial infarction (196 793), stroke (180524) or
Schweizerischer Krankerbser, the Swiss Hospital osteoporosis (152857). Taking a mean price for a
Association), which covers 43% of all hospital beds ofhospital day in Switzerland of 845 Swiss francs, the
that country. Number and incidence of total hospitaliza-annual costs of acute hospitalizations due to osteoporosis
tions due to fractures were calculated by extrapolating t@and its complications were approximately 600 million
100% the 43% VESKA-selected sample. To estimateéSwiss francs (f: 464, m: 130 million Swiss francs) in
number and incidence of hospitalizations due t01992. We conclude that there is enough economic
osteoporotic fractures, internationally accepted ageevidence to justify wide-scale interventions against
specific osteoporosis attribution rates were appliedosteoporosis in Switzerland.

According to the latter the probability of a fracture

being caused by osteoporosis increases with age. Meateywords: Epidemiology; Fractures; Hospital costs;
length of stay for all fractures was calculated (= totallncidence; Osteoporosis

hospital days divided by number of cases). By multi-
plying these mean lengths of stay by the number of
osteoporosis-related fracture cases, the number of bed-

days due to osteoporotic fractures was calculated. Tohtroduction
compare the direct medical costs of hospitalization due

Ejo ostec;pﬂrosi_s V\Ilith those due(;obothe; frequent'; disea-seésteoporosis a disease characterized by low bone mass
ays of hospital stay cause y chronic o Stl’UCtIV%md deterioration of bone architecture, leads to increased

pulmonary disease (COPD), stroke, acute myocardi
infarction and breast cancer were estimated using th
same methodology. A total estimate of 63170 (f: 33596
m: 29574) hospitalizations due to fractures (and othe

usceptibility to fractures [1], and is therefore a major
ublic health problem [2]. Traditionally, only fractures
pf the hip, vertebrae and distal forearm are counted in

osteoporosis-related diagnoses) was calculated,  th atistics under the category of osteoporotic fractures [3].

leading to overall annual incidence rates of hospitaliza- ccqrding to recent studies, however,.fractures of the
tions ?or fractures of 950/100000 women anl?:l 877/Ioroxlmal humerus [4] and most pelvic fractures [5]

. hould be included in this category, and the risk of other
100000 men. In women, 548615 hospital days Wereﬁmb fractures increases with advancing age as well. It

has been prospectively demonstrated that appendicular
Correspondence and offprint requests tBrof. Ph. Jaeger, MD, bone.mass’ measure.d at the calcaneus, the _pl’OXImaI or
Policlinic of Medicine, University Hospital, CH-3010 Berne, Switzer- the distal radius is directly related to the incidence of
land. fractures of humerus, hip, vertebrae, pelvis, wrist, rib,
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leg, hand, foot, toe and clavicle [6]. Ankle fractures haveosteoporosis (viewed as above) with those caused by

also been regarded as fragility fractures [7]. other frequent disorders such as chronic pulmonary
Because the prevalence of osteoporosis sharplgisease, stroke, myocardial infarction and breast cancer;

increases with age [8] and the elderly population in(3) to test the awareness of hospital physicians of the

Western countries continues to grow, research omausal role of osteoporosis in those fractures. Further-

prevention, treatment and costs of osteoporosis ha¥ore, analysis of the patient’s status on discharge after

become increasingly important. The decision to imple-hip fracture gives a rough idea of the additional

ment wide-scale preventive and therapeutic modalitie€XPenses.

must take cost-benefit and cost-effectiveness into

consideration [9]. The first step in calculations of that .

sort is an estimation on a national level of the costs oMaterials and Methods

medical care for osteoporosis and its clinical manifesta- ] o ] ]

tions. The Medical Statistics of the Swiss Hospital

The socioeconomic impact of osteoporosis is genAssociation [17,18]

erally underestimated for the following reasons. Firstly, . . N .

in most countries a disease is only statistically registere ESKA (Vereinigung Schweizer Krankehtiser) is the
when it leads to hospital admission. OsteoporoticoWiSS Hospital Association. The administrative statistics
fractures, defined as fractures occurring after minor of! VESKA comprise data on financial affairs, staff,
gumber of hospital beds and patient admissions of 221 of

moderate trauma, such as a fall from standing heigh 37 Swiss public acute general hospitals (only the data
may or may not lead to hospitalization depending on th P acute g pIte Y
rom some small institutions are missing). Of the 221

kind of fracture: hip fractures do so in almost 100% of a

. : spitals belonging to the association, 93 transmit their
cases, whereas fractures of more peripheral sites, such gtignt data (asgfu?ther described below) to the VESKA
the distal forearm, are often treated by genera

s X J edical statistics department, which thus covers 43% of
practitioners. Secondly, not all hospital admissions dued ute hospital admissions in Switzerland. Coverage
to osteoporosis are recorded as such, but rather as ba&[%C

. kohosis [101. E bui foat f ludes three of five university hospitals, as well as a
pain or kyphosis [10]. Even obvious features Ofjyaanced mix of non-university hospitals. Table 1 gives

osteoporosis, such as peripheral fractures after minQhe nymper of hospitals according to their category as
trauma, are often incorrectly coded as ‘fracture’ in thee|l as the respective percentage of admissions
hospital statistics, instead of ‘fracture and osteoporosis’registered by VESKA medical statistics. VESKA is the
either because of uncertainty about the relevance of thgain source for diagnosis and operation statistics in
trauma or because the physicians regard osteoporosis &giss hospitals. Its membership is voluntary.
an age-related process rather than a disease. In Europe;The following data are gathered by VESKA: hospital
studies estimating the impact of fractures on thecode, patient identification (name, sex, date of birth).
hospitalization load have been limited to the classicalospital stay is characterized by the number of the
osteoporotic fractures, i.e. hip fractures [11-14]patient’s record as well as by the date of hospital
vertebral fractures [15] and forearm fractures [16].  admission and discharge, respectively. Age of the patient
The objectives of this article are: (1) to estimate thejs calculated utilizing date of birth and date of discharge
overall rate of hospitalizations and the total number offrom hospital. Length of stay is calculated utilizing date
hospitalization days due to fractures as a whole, an@f hospital admission and discharge (the respective days
especially due to osteoporosis and its complications, imf entry and discharge are counted as complete days of
Switzerland, based on statistical data of the Swisstay). Specific codes describe admission and discharge
hospital association (VESKA) from 1992; (2) to status. The latter describes whether the patient was
compare the estimated hospitalization days due talischarged home, transferred to another institution, died

Table 1. VESKA hospitals

Category Hospital category No. of VESKA VESKA Patient Patient AdmisSions
no. hospitals administrative medical admissions/  admissions/ (%6 of

in total statistic8 statistic8 yeaf yeaP
1 University hospitals 5 5 3 142739 52187 36.56%
2 General hospitals with:500 beds 6 6 5 99752 54285 54.42%
3 General hospitals with 250-499 beds 19 19 16 158603 98439 62.07%
4 General hospitals with 125-249 beds 62 61 33 277577 128901 46.44%
5 General hospitals with 75-124 beds 66 61 21 145711 42416 29.11%
6 General hospitals with  1-74 beds 79 69 15 75318 10812 14.36%
Total (categories 1-6) 237 221 93 899700 387040 43.02%

®Hospitals covered by VESKA administrative statistics.
PHospitals covered by VESKA medical statistics.
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Table 2. Expert panel attribution of osteoporosis-relevant diagnosis by age group

ICD-9 code Description Osteoporosis attribution rate, by age (years)
0-44 45-54 55-64 65-74 75-84 85+
Fractures of the axial skeleton
805 Fracture of vertebrae 0.0 0.72 0.74 0.75 0.75 0.75
733.1 Pathological fracture (vertebra — spontaneous) 0.0 0.82 0.85 0.88 0.89 0.89
724.1 Pain in thoracic spine 0.0 0.40 0.49 0.58 0.58 0.58
724.5 Backache, unspecified 0.0 0.25 0.38 0.50 0.50 0.50
737.1 Kyphosis (acquired) 0.0 0.85 0.85 0.85 0.85 0.85
807 Fracture of ribs 0.0 0.40 0.45 0.50 0.70 0.70
808.0 Fracture of pelvis (acetabulum, closed) 0.0 0.60 0.68 0.75 0.90 0.90
Fractures of proximal upper limbs
812 Fracture of proximal humerus 0.0 0.40 0.45 0.50 0.70 0.70
Fractures of distal upper limbs
813 Fracture of forearm 0.0 0.70 0.74 0.78 0.84 0.84
Fractures of proximal lower limbs
820 Fracture of femoral neck 0.0 0.51 0.61 0.71 0.91 0.91
821 Fracture of femur (other) 0.0 0.51 0.61 0.71 0.91 0.91
Fractures of distal lower limbs
823 Fracture of proximal tibia/fibula 0.0 0.40 0.45 0.50 0.60 0.60
824 Malleolar fracture 0.0 0.40 0.45 0.50 0.60 0.60

Adapted from [10].

or is still hospitalized. Further information deals with tion. In addition, every 100th sheet is printed out by the
place of residence, nationality, marital status andcomputer, expressing all data in clear text. These sheets
religion of the patient. are returned to the sender, who has to check the data in

Diagnoses at discharge are coded according to ICD-@etail. By doing so, an overall error rate of the material
(International Classification of Diseases and Relatedcan be estimated. The latter is in the order of 10%.
Health Problemys In addition to one main diagnosis
(usually the cause of admission to the hospital or, if
several diagnoses are equally important, the diagnosiBopulation Structure
which determines the length of stay) nine further
diagnoses may be coded. Coding of diagnoses igve used the Swiss population structure of 1992 (total:
performed by the physician in charge of the patient a6907900; males: 3373900; females: 3534000). The
time of discharge from hospital. In the computerizeddata source was the statistical directory for Switzerland
evaluation of diagnostic codes, main diagnosis isprepared by the Swiss Federal Office of Statistics [19].
analysed separately whereas the sequence of thehe population was divided into following age groups
remaining diagnoses is not relevant. We consideredyears): 0-44, 45-54, 55-64, 6574, 75-84 angb.
main diagnoses only, with the exception of the code
‘osteoporosis per se’ (#733.0), which was also counted
even when given as a secondary diagnosis. Attribution Rates for Osteoporotic Fractures

(Table 2)

Procedure with Data-sheetb participating hospitals, a
data-sheet ‘medical statistics’ is completed for everyln order to refer an adequate percentage of hospitaliza-
patient treated. For every hospital stay, a separate forion cases to osteoporosis we adapted for age and
has to be filled out (even if the patient has had severahdditional diagnostic codes the age-specific attribution
hospital stays for the same main diagnosis). Theates defined by an osteoporosis expert parseid
completed data-sheets are computerized in the statistiggiblished by Phillips et al. in 1988 [10]. For diagnostic
centre. At the end of each year the data on dischargecode #820 (fracture of femoral neck), for instance, these
patients are evaluated. The following procedure isauthors used the following categories: age group 45-59,
applied to ascertain the highest possible quality of thedsteoporosis attribution rate (OAR) 51%; age group 60—
data: formal adequacy of the information is checked and———
plausibility control is routinely performed (e.g. a diag. e heto of e espert rale el Chattes & Chesiut, L D
nosis which is only valid for males is not accepted with Harry K.yGenant, M%, University of California Sa¥1 Franciscc?; c.
female gender). Once an error is detected, the corrégonrad Johnston Jr., MD, Indiana University; Bruce Ettinger, MD,
ponding data-sheet is returned to the sender for correwsniversity of California San Francisco.
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74, OAR 71%; age group 75+, OAR 91% [10]. To match category. By multiplying the appropriate mean lengths
the age categories from the VESKA statistics we adaptedf stay by the number of osteoporosis-related fracture
the original OAR according to the following example cases (i.e. after applying Phillips’ attribution rates) in
(code #820): age group 0—44, 0; age group 45-54, 51%very age group, the number of bed-days due to
age group 55-64, 61% age group 65-74, 71%; agesteoporotic fractures was calculated (Tables 5 and 6).
groups 75-84 and 85+, 91%. We applied the sam&hereby the conservative assumption was made that,
method to all diagnostic codes studied (Table 2). within a given age group, the length of stay does not
As osteoporosis is a systemic skeletal disease [1], wsignificantly differ according to whether the fracture
considered three additional fracture types not mentioneteading to hospitalization is due to osteoporosis or not.
by Phillips et al., i.e. malleolar fractures (#824), rib

. To estimate the costs which are not attributable to
fractures (#807) and femoral fractures other than nec R ;
fractures (#821), and applied attribution rates either ospitalization for acute fracture, hip fracture cases were

taken from comparable skeletal sites (i.e. fracture O@orted according to discharge status as indicated by the
proximal tibia-fibula (#823) for malleolar fractures, ESKA discharge codes and the respective percentage

femoral neck fractures (#820) for other fractures ofOf each outcome was calculated (Fig. 2).

femur) or taken over rates from sites where fracturegt. The number of cases of 1992 in which the diagnosis

have a similar age dependence (i.e. proximal humeru#820 (hip fracture) was encoded simultaneously with

fractures (#812) for fractures of ribs). diagnosis #733.0 (osteoporosis) was compared with the
number of all cases with code #820 after adjustment for

_ Phillips’ attribution rates. Thereby, the awareness of

Data Analysis Swiss hospital physicians that osteoporosis is the cause
of fracture (i.e. crossing #820 together with #733.0) was

1. Based on reported ICD-9 codes for fractures, numbegstimated using the example of hip fracture.

and incidence of total hospitalizations due to all . N .
fractures, regardless of underlying etiology, were2: TO estimate hospitalization days caused by chronic

. —gbstructive pulmonary disease (COPD, defined as
calculated per age group based on the populatiof} X e
structure of Switzerland in 1992 by extrapolating theC"onic_bronchitis (ICD9 #491), emphysema (#492)

VESKA sample to 100% (Tables 3 and 4, Fig. 1). Then2nd asthma (#493)), stroke (#434, #436), acute
the age-spepcific osteop(orosis attribution grat()as wergwocardial infarction (#410) and breast cancer (#174),
applied to estimate number and incidence of hospitalizal'® Same methodology was applied as before (Fig. 3).

tions due to ‘osteoporotic’ fractures (Tables 5 and 6).
From all registered cases, outcome status ‘transferre
within same hospital’ and ‘transferred to other hospital’
were deducted in order to avoid double booking.

ﬂesults

Overall Fractures

2. Mean length of stay for all fracture patients was

calculated (= total hospital days according to VESKAHospitalization Cases in 1992: Age- and Gender-
statistics 1992 divided by number of cases) per agé&pecific IncidenceTables 3 and 4 give, listed by age

Fig. 1a Women Fig. 1b Men
4000 4000
3500 /° 3500
3000 / 3000
2500 2500 = axial skeleton
=0~ prox.upper limbs
Incldence 2000 Incldence 2000 =& dist.upper limbs
/ =0~ prox.lower limbs
1500 / 1600 /b —h— dist.lower limbs
1000 / 1000 AA—‘
500

0 t
0-44 45-54 55-64

500
0 g i. i t i

65-74 75-84 85+ 0-44 45-54 55-64 65-74 75-84 85+

Age Age
Groups Groups

Fig. 1. Incidence rates of hospitalizations due to overall fractures of various skeletal sites per 100 000 inhabitants of the Swiss population in 199:
by age group and gendea vomen,b men) based on extrapolation of 43% VESKA representativity to 100% of Swiss hospitals.
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i S e D\ SO . O o 550/100000 per year in the group 85+ years. In men, the

M- l Deamn annual incidence was 57/100000 in group 0-44 years

‘ Transferred to and 48/100000 in group 45-54 years, respectively.

1 nursing home Thereafter it rose exponentially up to 272/100000 in
Transferred to same / group 85+ yea‘rs

s0% | oter hospita There were 6472 hospitalizations of women and

6028 hospitalizations of men witliractures of the
forearm (#813) in 1992. Although the total number of
Biacharged fhome} fractures was similar in the two genders, the respective
relationships between age and incidence differed: in
women, only one third of forearm fractures occurred in
the first half of life, the incidence strongly increasing
- - ; i ‘ with age, whereas in men 78% of these fractures
Ga dwEL Sese Serd Doee e occurred at a young age, i.e. before age 45 years. Age-
gpiimess specific incidences were highest in this category (0-44
qears), i.e. 216/100000 per year, and decreased to 118/
00000 per year in the subsequent age group (45-54
years), remaining stable therafter up to age 75-84
years, and increasing again after age 85 years to 162/
100000.
Fractures of the proximal lower limbg total of 6885
hip fractures (#820) were estimated to have occurred in
women and 2372 in men (f:m = 2.9:1). In the youngest
; h age group (0-44 years), hip fracture incidence was
Osteoporosis  GOPD Stroke Breast  Myocardil higher in males than in females, and it was similar in the
Garchoma Infaretus two genders at age 45-54 years. Thereafter, incidence in
females was clearly higher than that in males, reaching
Fig. 3. Comparison of hospital days caused by various frequentrates which were more than twice as high from age 65
diseases compared with osteoporosis and its complications iyears on. The steep rise in hip fracture incidence starts
Switzerland, 1992. COPD, chronic obstructive pulmonary disease. 10 years earlier in women (i.e. after age 64 years) than in
men.
A total of 1605 women and 1819 men were
hospitalized for femur fractures other than neck fractures

group and fracture type, the absolute numbers anéB21). As for pelvis fractures, the typical age-incidence
incidences of hospitalizations due to fractures and othei€lationship was observed in women. In men, however,
osteoporosis-related diagnoses after extrapolation frork319 femoral fractures, i.e., 72%, occurred in the
the VESKA database in Switzerland in 1992 in womenyoungest age group (0-44 years) (reflecting a high

Table 3) and men (Table 4), respectively. Figure 1incidence of severe trauma), leading to an annual
( ) ( ) P y. o ospitalization rate of 61/100000 men of that age.

depicts the age-specific incidences of hospitalization . .
due to overall fractures of the various skeletal sites. | the;/retar:rast age the incidence fell, but rose again after age

i 0,
the following, all data are extrapolated to 100% from Fractures of the distal lower limbwere estimated to

43% VESKA representativity. .
. . T have occurred in 7772 women and 9165 men,
A total of 63170 (f: 33596, m: 29574) hospitalizations espectively. In women, fracture incidence at this

due to fractures was estimated to have occurred in 199 Keletal site reached a peak in the age group 55-64

overall incidence of hospitalizations for fractures being - Ty
: ears, remaining high in the group 65-74 years and
950/100000 per year in women and 877/100000 per ye eclining theree?fter.g In men, g'zhe riJncidencey was the

in men. . highest in the youngest age groups (0—44 and 45-54
Fractures of the axial skeletonled to 7780 yearg) and declined thereafter. Fracture of proximal
n]ocsiggggéa“rzgz ngpvgﬂ?ri?alI?n?/vitﬂgzasgem fr%;”' 8-1|—Ts‘?tibia/fibula (#823) was a frequent reason for hospitaliza-
’ 2'tion in both genders, namely in 3193 women and in 5123
100000 (0-44 years) to 1344.4/100000 (85+ years) ifygn, Howe?/er, as indicate)t/j before, whereas in women
women and from 158.2/100000 to 772.8/100000 inhe incidence of this fracture type increased with age, in
men. Corresponding figures for all specific axial men it tended to the converse.
complications of osteoporosis (#805, #733.1, #724.1, |5 women, hospitalization frequency due to malleolar
#724.5, #737.1, #807, #808) are given in Tables Jractures (#824) rose in the perimenopausal age group
and 4. ) compared with group 0—44 years, remaining stable after
Fractures of the proximal humery#812) were age- age 64 and declining after 74 years. In men there was no
dependent in both genders. In women, the incidence rossbvious age—incidence relationship for this type of
from 32/100000 per year in age group 0—44 years tdracture. In absolute terms, malleolar fractures can be

0%

Fig. 2. Percentage of the various outcomes after hip fracture accordin
to age group in Switzerland in 1992 (total of women and men).

600000
500000
2 400000
0 300000
& 200000
100000

0

Diagnoses
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Table 3. Number (Abs.) and incidence (Inc.) of hospitalizations due to overall fractures of various skeletal sites by age group in Switzerland in
1992: women

Population 1992: 2109600 454400 363100 307900 217400 81600 3534000
Diagnosis Age group (years)
0-44 45-54 55-64 65-74 75-84 85+ Total

Abs. Inc. Abs. Inc. Abs. Inc. Abs. Inc. Abs. Inc. Abs. Inc. Abs. Inc.

Axial skeleton 1719 815 715 157.4 901 248.1 1322 429.4 2027 932.4 1097 1344.4 7780 220.1
Fracture of vertebrae (#805) 633 30.0 163 35.8 202 55.7 344 111.8 526 241.8 258 316.4 2126 60.2
Pathological fracture (#733.1) 21 10 28 6.1 49 135 107 347 170 781 67 827 442 125
Pain in thoracic spine (#724.1) 44 21 26 56 28 7.7 60 196 56 25.7 14 171 228 6.5
Backache, unspecified (#724.5) 267 127 207 45.6 291 80.1 323 105.0 342 1573 86 1055 1516 42.9
Kyphosis (#737.1) 19 09 5 1.0 5 1.3 16 53 12 54 14 171 70 2.0
Fracture of ribs (#807) 393 18.6 195 43.0 198 54.4 212 68.7 314 1444 181 222.3 1493 423
Fracture of pelvis (#808.0) 342 162 91 200 128 352 260 84.6 607 279.2 477 584.3 1905 53.9
Proximal upper limbs 681 32.3 186 40.9 340 935 614 1994 812 373.3 449 550.1 3081 87.2
Fracture of proximal humerus (#812) 681 32.3 186 40.9 340 93.5 614 199.4 812 373.3 449 550.1 3081 87.2
Distal upper limbs 2079 98.6 507 111.6 942 259.4 1263 410.1 1184 5445 498 609.9 6472 183.1
Fracture of forearm (#813) 2079 98.6 507 111.6 942 259.4 1263 410.1 1184 5445 498 609.9 6472 183.1
Proximal lower limbs 595 28.2 244 53.7 542 149.2 1172 380.7 3019 1388.5 2918 3576.7 8490 240.3
Fracture of femoral neck (#820) 137 6.5 167 36.9 405 1114 851 308.9 2672 1229.1 2553 3129.3 6885 194.9
Fracture of femur (#821) 458 217 77 169 137 37.8 221 71.8 347 159.4 365 4475 1605 454
Distal lower limbs 3019 143.1 1258 276.9 1463 4029 1170 379.9 689 316.6 174 213.8 7772 219.9
Fracture of proximal tibia/fibula (#823) 1549 73.4 463 101.9 440 121.1 330 107.3 312 143.3 100 122.6 3193 90.4
Malleolar fracture (#824) 1470 69.7 795 175.0 1023 281.8 840 272.7 377 1733 74 91.2 4579 129.6
Total 8093 383.6 2910 640.5 4188 1153.1 5541 1799.5 7731 3555.3 5136 6294.8 33595 950.7

Table 4. Number (Abs.) and incidence (Inc.) of hospitalizations due to overall fractures of various skeletal sites by age groups in Switzerland in
1992: men

Population 1992: 2175800 461000 336600 239100 129800 31600 3373900
Diagnosis Age group (years)
0-44 45-54 55-64 65-74 75-84 85+ Total

Abs. Inc. Abs. Inc. Abs. Inc. Abs. Inc. Abs. Inc. Abs. Inc. Abs. Inc.

Axial skeleton 3441 158.2 1242 269.4 1202 357.2 978 409.5 813 627.1 244 772.8 7923 234.8
Fracture of vertebrae (#805) 1274 58.6 358 77.7 253 75.3 235 98.2 200 154.1 56 176.6 2377 705
Pathological fracture (#733.1) 28 13 14 3.0 26 76 60 253 67 520 5 147 200 5.9
Pain in thoracic spine (#724.1) 63 29 26 56 44 131 12 49 16 125 9 294 170 5.0
Backache, unspecified (#724.5) 321 14.8 214 46.4 200 59.4 167 70.0 58 448 33 103.0 993 294
Kyphosis (#737.1) 30 14 2 05 5 14 16 6.8 5 3.6 2 7.4 60 1.8
Fracture of ribs (#807) 1072 49.3 463 1004 516 153.4 344 1440 323 249.0 88 279.7 2807 83.2
Fracture of pelvis (#808.0) 653 30.0 165 35.8 158 47.0 144 60.3 144 111.1 51 1619 1316 39.0
Proximal upper limbs 1260 57.9 223 484 230 684 249 104.1 219 1684 86 272.3 2267 67.2
Fracture of proximal humerus (#812) 1260 57.9 223 484 230 684 249 104.1 219 1684 86 272.3 2267 67.2
Distal upper limbs 4700 216.0 547 118.6 365 1085 226 944 140 1075 51 1619 @OB7
Fracture of forearm (#813) 4700 216.0 547 118.6 365 108.5 226 94.4 140 1075 51 1619 6028 178.7
Proximal lower limbs 1740 80.0 326 70.6 444 132.0 458 191.6 735 566.2 488 15455 4191 124.2
Fracture of femoral neck (#820) 421 19.4 198 429 293 87.1 365 152.7 651 501.7 444 1405.7 2372 70.3
Fracture of femur (#821) 1319 60.6 128 27.8 151 449 93 389 84 645 44 139.8 1819 53.9
Distal lower limbs 6095 280.1 1438 311.8 875 259.8 463 193.6 242 186.3 54 169.3 9165 271.7
Fracture of proximal tibia/fibula (#823) 3558 163.5 726 157.4 449 133.3 242 101.2 123 95.0 26 81.0 5123 151.9
Malleolar fracture (#824) 2537 116.6 712 1544 426 126.4 221 924 119 914 28 88.3 4042 119.80

Total 17236 792.2 3776 818.8 3116 925.8 2374 933.1 21¥8H5.5 923 2921.7 29574 876.6
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Table 5. Number of hospitalizations, hospital days and mean length of stay due to overall and osteoporotic fractures: women

Diagnosis
of all age groups

Overall fractures Due to osteopordsis

No. of Mean length Total No. of Mean length Total
hospitalizations of stay days hospitalizations of stay days
(days) (days)

Axial skeleton 7780 20.9 162321 (24.6%) 4092 245 100389 (22.5%)
Fracture of vertebrae (#805) 2126 17.8 37856 (5.75%) 1113 20.7 23006 (5.16%)
Pathological fracture (#733.1) 442 43.7 19319 (2.93%) 369 45.7 16854 (3.78%)
Pain in thoracic spine (#724.1) 228 14.9 3395 (0.51%) 99 16.8 1666 (0.37%)
Backache, unspecified (#724.5) 1516 18.3 27779 (4.22%) 536 19.6 10523 (2.36%)
Kyphosis (#737.1) 70 85.4 5956 (0.91%) 43 114.0 4956 (1.11%)
Fracture of ribs (#807) 1493 154 23014 (3.49%) 620 17.9 11062 (2.48%)
Fracture of pelvis (#808.0) 1905 23.6 45002 (6.83%) 1312 24.6 32322 (7.25%)
Proximal upper limbs 3081 24.1 74135 (11.25%) 1885 30.5 57541 (12.90%)
Fracture of proximal humerus (#812) 3081 24.1 74135 (11.25%) 1885 30.5 57541 (12.90%)
Distal upper limbs 6472 8.3 53451 (8.11%) 3449 11.0 37824 (8.48%)
Fracture of forearm (#813) 6472 8.3 53451 (8.11%) 3449 11.0 37824 (8.48%)
Proximal lower limbs 8490 29.6 251040 (38.1%) 6690 30.8 205957 (46.2%)
Fracture of femoral neck (#820) 6885 29.1 200305 (30.41%) 5763 29.8 171696 (38.49%)
Fracture of femur (#821) 1605 31.6 50735 (7.70%) 927 36.9 34261 (7.68%)
Distal lower limbs 7772 15.2 117812 (17.9%) 2264 19.6 44353 (9.9%)
Fracture of proximal tibia/fibula (#823) 3193 17.0 54240 (8.23%) 795 24.8 19740 (4.43%)
Malleolar fracture (#824) 4579 13.9 63572 (9.65%) 1469 16.8 24613 (5.51%)
Total 33595 19.6 658759 (100%) 18380 24.3 446064 (100%)
Osteoporosig#733.0) 3385 30.3 102551

4.e. after applying osteoporosis attribution rates to overall number of fractures.

Table 6. Number of hospitalizations, hospital days and mean length of stay due to overall and osteoporotic fracture: men

Diagnosis
of all age groups

Overall fractures Due to osteopordsis

No. of Mean length Total No. of Mean length Total
hospitalizations of stay days hospitalizations of stay days
(days) (days)

Axial skeleton 7923 15.1 119865 (30.5%) 2669 17.4 46507 (33.5%)
Fracture of vertebrae (#805) 2377 12.9 30758 (7.83%) 813 14.4 11695 (8.43%)
Pathological fracture (#733.1) 200 22.0 4395 (1.12%) 150 23.1 3475 (2.50%)
Pain in thoracic spine (#724.1) 170 12.2 2072 (0.53%) 53 15.1 807 (0.58%)
Backache, unspecified (#724.5) 993 19.4 19249 (4.90%) 258 235 6043 (4.35%)
Kyphosis (#737.1) 60 36.2 2191 (0.56%) 26 57.8 1485 (1.07%)
Fracture of ribs (#807) 2807 11.4 32079 (8.17%) 878 13.3 11670 (8.41%)
Fracture of pelvis (#808.0) 1316 22.1 29151 (7.42%) 491 23.1 11332 (8.17%)
Proximal upper limbs 2267 12.7 28858 (7.36%) 708 18.8 13335 (9.61%)
Fracture of proximal humerus (#812) 2267 12.7 28858 (7.36%) 708 18.8 13335 (9.61%)
Distal upper limbs 6028 5.8 35223 (8.97%) 989 9.9 9787 (7.05%)
Fracture of forearm (#813) 6028 5.8 35223 (8.97%) 989 9.9 9787 (7.05%)
Proximal lower limbs 4191 219 91723 (23.4%) 1876 24.5 45967 (33.1%)
Fracture of femoral neck (#820) 2372 222 52544 (13.38%) 1536 24.1 36964 (26.64%)
Fracture of femur (#821) 1819 215 39179 (9.98%) 340 26.5 9003 (6.49%)
Distal lower limbs 9165 12.7 116874 (29.8%) 1377 16.8 23164 (16.7%)
Fracture of proximal tibia/fibula (#823) 5123 14.0 71614 (18.24%) 702 19.9 14009 (10.10%)
Malleolar fracture (#824) 4042 11.2 45260 (11.54%) 675 13.6 9155 (6.60%)
Total 29574 13.3 392573 (100%) 7619 18.2 138760 (100%)
Osteoporosig#733.0) 650 21.7 14097

%.e. after applying osteoporosis attribution rates to overall number of fractures.
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regarded as very important, accounting for as many aaccounted for 71614 bed-days, i.e. 18% of the total.
4579 fractures in females and 4042 in males. There were 4042 malleolar fractures, accounting for
45260 bed-days, i.e. 11.5%. Fractures of the ribs were
Importance of the Various Types of Fractures: more frequent than hip fractures (2807 vs 2372 cases)
Frequency Versus Bed-Days According to Genderbut accounted for fewer bed-days than the latter (32079
Tables 5 and 6 give an overview of the number ofdays (8.1%) vs 52544 days (13%)) or than femur
hospitalizations, the resulting number of hospital daydractures (1819 cases, 39179 days, 10%). The 2377
and the mean length of stay caused by overall andhospitalizations for vertebral fractures led to 30758
osteoporotic (i.e. after applying Phillips’ rates) fractureshospital days (7.8% of the total of bed-days) and 1316
in women (Table 5) and men (Table 6) afterpelvis fractures led to 29151 days (7.4%). A rather
extrapolation of the VESKA representativity to 100%. modest part of the total hospital bed-days in men was
In women, a total of 33596 hospitalizations weretaken up by proximal humerus fractures, i.e. 28858 days
estimated to be due to fractures, backache and acquirdd.4%) for 2267 hospitalizations.
kyphosis in 1992, with a mean length of stay of 19.6
days, accounting for 658759 hospital days. Out of all
fracture types, hip fractures were the primary cause foOsteoporotic Fractures: Differential Impact on Bed-
hospitalizationsr{ = 6885), leading to 200 305 bed-days Days According to Gender
per year. We estimated as many as 6472 forearm
fractures. Since the average length of stay was relativelfter application of Phillips’ OAR, 18380 hospitaliza-
short, i.e. 8.3 days, the total number of bed-days causeibns have been estimated to be due to osteoporotic
by this fracture type turned out to be smaller (53451)fractures (and other complications of osteoporosis) in
However, complications of forearm fractures, such asvomen in 1992. These hospitalizations accounted for a
algodystrophy, were not taken into account. There wasotal of 446064 days of hospital stay, i.e. 68% of bed-
an extrapolated number of 4579 hospitalizations fordays caused by overall fractures.
malleolar fractures; average length of stay being 13.9 The sequence of importance of the various fracture
days a total of 63572 bed-days ensued. There were 31%3tes after applying osteoporosis attribution rates is
hospitalizations for fractures of the proximal tibia/fibula different from that for all fractures taken together. In the
(mean length of stay 17.0 days, total bed-days = 54 240pllowing, we sorted the fracture types according to their
and 3081 hospitalizations for fractures of proximalimpact on the total number of hospital bed-days.
humerus; however, due to the long mean length of stay In women, hip fractures accounted for 171696 days
of 24.1 days for the latter, the total number of bed-day438.5% of all bed-days for osteoporotic fractures) per
caused by proximal humerus fractures took second placgear. Proximal humerus fracture (57541 days) was the
after hip fractures (74135 bed-days). There were 2126econd most important osteoporotic fracture type
hospitalizations for vertebral fractures (mean length 0f{12.9%) followed by forearm fracture (37824 days,
stay 17.8 days, total bed-days = 37856) and 1905 fo8.5%). Because of their extensive length of stay (36.9
pelvis fractures (mean length of stay 23.6 days, 45002ays), femoral fractures other than neck fractures led to
bed-days). Femoral fractures (other than neck fractures4 261 hospital days (7.7%), whereas pelvis fractures
although not very frequent(= 1605), were much more accounted for 32322 days in hospital (7.2%). Osteo-
relevant in terms of bed-days than pelvis fracturegporosis-related malleolar fractures led to 24613 hospital
because of their longer length of stay (31.6 days)days (5.5%), whereas vertebral fractures (#805) led to
accounting for a total of 50735 hospital days in that23006 bed-days (5.2%). However, if subgroups and
year. Pathological vertebral fractures alone (#733.1)complications of vertebral fractures (i.e. pathological
kyphosis (#737.1), and the pain syndromes of the spin&acture #733.1, kyphosis #737.1, pain in thoracic spine
(#724.1 and #724.5) were much less important in term#724.1 and unspecified backache #724.5) were included,
of hospitalization cases and total bed-days, and the sangetotal of 57 005 hospital days (12.8%) was accounted for
held true for rib fractures. by vertebral pathology, making complications of
In men, the corresponding number of hospitalizationsvertebral osteoporosis the third most important category
due to all fractures, backache and acquired kyphosis im terms of hospital costs in women.
1992 was 29574, with a mean length of stay of 13.3 ‘Osteoporosis’ (#733.0) as main and secondary
days, i.e. 6.3 days less than in women. These caselagnosis was responsible for an additional 102551
accounted for 392573 hospital days, i.e. 266186 daybkospital days in women, after deduction of cases in
less than in women. which osteoporosis was attributed as a secondary
The diagnosis ‘forearm fracture’ was frequent in men.diagnosis to patients with one of the aforementioned
It was coded 2592 times, which means that afteffractures, and after applying Phillips’ attribution rate of
extrapolation, 6028 hospitalizations per year (20% 010.88 [10].
total hospitalizations for fractures in men) may be due to In men, we estimated a total of 7619 hospitalizations
this fracture. Because of the very short length of stayto be due to complications of osteoporosis, accounting
these cases accounted for only 9% of all bed-day$or 138760 annual bed-days.
calculated for overall fractures in males (35223 days). As in women, hip fractures were the most important
There were 5123 fractures of proximal tibia/fibula which fractures in terms of hospital days (36964 hospital
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days, i.e. 26.6%). Second came proximal tibia/fibulafold less than described above, after application of
fractures (14009 days, 10.1%) and third proximalosteoporosis attribution rates to all hip fractures.
humerus fractures (13335 days, 9.6%), followed by

vertebral fractures (11695 days, 8.4%). Again, after

adding related diagnoses to vertebral fractures (#733.1;omparison of Hospitalization Days Due to

#737.1, #724.1, #724.5), the number of bed-days foOsteoporosis with Bed-Days Due to Other Frequent
vertebral pathology was as high as 23505 (17%), whiclDiseases

ranks it second after hip fractures. Rib fractures (11670

days, 8.4%) and pelvis fractures (11332 days, 8.2%])n Fig. 3 the number of hospital days caused in 1992 by
came next. Fractures of the forearm (9787 dayspsteoporosis were compared with those caused in that
accounted for 7% of total bed-days for osteoporosisyear by chronic obstructive pulmonary diseases (COPD;
as in women (8%). Malleolar fractures accounted forlCD9 codes #491, #492, #493), stroke (#434, #436),
9155 days (6.6%) and femur fractures other than higreast carcinoma (#174) and myocardial infarction
fractures for 9003 days (6.5%). (#410) in both women and men.

‘Osteoporosis’ (#733.0) accounted for an additional In women, osteoporosis led to 548615 hospital days
14097 hospital days in men, after deduction of cases 21765 cases) as compared with 353654 days (11920
which osteoporosis was attributed as a secondargases) for COPD, 352062 days (5219 cases) for stroke,
diagnosis to patients with one of the aforementioned?00669 days (7793 cases) for breast carcinoma and
fractures, and after applying Phillips’ attribution rate of 131331 days (5416 cases) for myocardial infarction.
0.88 [10]. In men, however, COPD (26354 cases) caused the

By multiplying these figures by a mean daily costhighest number of hospital days (537164 days).
of 845 Swiss francs [20] the annual direct costs ofMyocardial infarction (11547 cases; 196 793 days) and
acute hospitalizations for osteoporosis and its complistroke (5223 cases; 180524 days) accounted for fewer
cations (not taking into account ambulatory treatedhospital days, as did osteoporosis (8269 cases; 152857
patients, patients transferred to nursing homes, medicalays).
homes, etc.) are approximately 464 million Swiss
francs for women and 130 million Swiss francs for
men; the total is 594 million Swiss francs for the yearDiscussion
1992.

The present article provides absolute numbers and

incidence rates of hospitalizations due to fractures in

ami i Switzerland in 1992, reported in the registration system
Dismissal Status after Hip Fracture for Swiss hospitals, VESKA (which includes 43% of

wiss hospitals), and extrapolated to 100% of Swiss

: . : . ‘hospitals. A total of 63170 hospitalizations due to
the various discharge status options after hip fracture i actures were noted, 53% of which were in women and

1992. In the age groups younger than 65 years, th : . 7
percentage of patients discharged home was higher th 00/(/’1'80%%2’ \I/S(?rilgr? ;%gvege?re?lyl%g%%a(l)l m(ggence rates of
74%, whereas it was as low as 54% in patients older tha Whereas hip fractures lead to hospitalization in almost

85 years. Concomitantly the percentage of patienti L
: . : . 100% of cases, only a minority of other fractures do so.
transferred to nursing homes increased with age, "%novcelden ot al. y[21] estin¥ated the percentage of

Figure 2 depicts the relative importance (percentage)

from 0.9% in the age group 45-54 years to 15.4% in th B ; : :
ospitalized patients to be in the order of 95% for hip
group over 85 years. The same holds true for death ra actures, 39% for vertebral fractures, 8% for forearm,

. o yEars. L e .
during hospitalization: it was at 1.8% in the group 45-54 4% for humerus, 20% for other sites (pelvis, hand and

years versus 8% in the oldest age group, and was high . :
in older men (age 85+) than in older women (13.6% v Ohalanges, femoral fractures excluding the neck, distal

S wer extremity) and 24% for any site.
7.0%, respectively). Thus, there is a ‘black box’ in the study, namely the
pool of outpatients with fractures who bypass our
] ] o statistical system although they cause a major socio-
Awareness of Diagnosi©Osteoporosis’ in Hip economic burden. For example the study does not
Fracture Cases include the other limb fractures such as hand, foot, toe
and clavicle which rarely lead to hospital admission;
The VESKA cases with the diagnosis ‘hip fracture’ (ICD their incidence also increases with advancing age [6]. In
#820) combined with diagnostic code 733.0 (osteoporoether words the number of fractures leading to medical
sis) accounted for only 122 cases (112 women, 10 men)ntervention in an outpatient setting remains unknown.
Mean length of stay in these patients was 43.7 days — Total hospitalization rates for fractures were similar in
obviously longer than in the population described abovewomen and men. However, there were large differences
An aberrant estimate of hospital days caused byegarding the age at which fractures occurred: in Swiss
osteoporotic hip fracture would have ensued, namelynen, 58% of all fractures occurred before the age of 45
5332 days in total (5087 in women, 245 in men), i.e. 50-years, whereas in women 76% occurred after this age.
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This finding is in accordance with a study recentlyIn our study, we avoided double reporting by deleting all
carried out in Trent, UK [22], which revealed that in cases where outcome status was a transfer within the
males three quarters of all fractures occur before the ageame or to another hospital, and the type of extrapolation
of 45 years whereas in women three quarters occur afteve performed was different.
that age, emphasizing the importance of postmenopausal There are few published data about fracture rates in
bone loss in the pathogenesis of these fractures. Also tHewitzerland and they only deal with hip fractures: in a
site of fractures differs markedly between genders. Foretrospective analysis performed in the city of Geneva in
instance, in women up to the age group 55-64 yearsl987 [20], 361 patients with hip fractures were
distal upper and lower limbs seem to be more prone toegistered in the University Hospital of Geneva, which
fracture than the axial skeleton and the proximal limbsis the main referral center for a population of about
After that age incidence rates of axial skeleton and hilB76 000 inhabitants. The overall annual incidence found
fractures exponentially catch up and overtake the formeby these authors was 96/100000 population (147 for
fracture groups, whereas the incidence rate of proximalvomen, 40 for men), slightly below what has been found
upper limb fractures steadily increases with advancindere for the whole country. In the canton of Vaud with a
age. Conversely, incidence of hospitalization for distaltotal population of 584 000 inhabitants (i.e. about 8% of
lower limb fractures in women peaks in the age groupthe entire Swiss population), the incidence rate of hip
55-64 years and declines thereafter. This decline ifractures over the period 1986-1991 was estimated at
ankle fractures coincides with the exponential rise in hipl67/100 000 per year in persons aged 20 or older (241 for
fractures, possibly as a result of a change in motiorwomen, 84 for men) [35], i.e. slightly above our values.
pattern. However, as stated by the authors themselves, the
In men, compared with women, the incidence ofregional statistical system used in their study over-
hospitalizations for fractures of the axial skeleton wasestimates the number of new hip fractures by about 16%,
higher up to age 64 years and lower thereafter, althougtlue to double counting of cases after interhospital
it still rose with age. This may reflect the higher rate oftransfers or readmissions for early and late complica-
vertebral and pelvic fractures due to high-velocitytions. Inter-regional variations within the same country
trauma in younger males. A steep increase in théiave been previously reported, especially between urban
incidence of vertebral fractures occurs 10 years later irand rural populations [26], and therefore the analysis of a
men than in women, a fact which may partly be due tolarge and well-balanced sample of the population is
the lack of a menopause equivalent in men. On the othendispensable for precisely estimating the actual
hand kyphosis is more frequently encountered in youndpospitalization costs due to osteoporosis within a
males, as a manifestation of Scheuermann’s diseassingle country.
Whereas proximal upper and lower limb fractures The question arises now of how many of the cases of
increased with age in men, distal limb fractures didhip fracture registered in Switzerland are really due to
not: they frequently occur at a young age already, as asteoporosis and, therefore, are a target for future
result of trauma. preventive and curative strategies. This is why we
This is the first European report attempting to assess iapplied attribution rates [10]: to attribute to osteoporosis
inpatients the overall incidence rate of fractures and bedthe appropriate percentage of overall fractures as a
days caused by fractures, based on a statistical systefunction of age and site. These rates, however, are not
covering an entire country. Kanis and Pitt [22], for gold standards, and they were originally generated for
instance, reviewed the inpatient admission rates due twomen only. Therefore a degree of overestimation of
fractures of various skeletal sites in the UK betweenosteoporosis as the cause of fractures cannot be excluded
1989 and 1990, but only for the Trent region, and noin men. Recently, however, a panel of US experts also
information was available about the bed-days caused bgalculated osteoporosis attribution probabilities: they are
each fracture type; instead, an estimate of fractureeven higher than those used here for hip and spine
specific days in hospital was taken from an earlier studyractures in women and similar to ours for fractures in
[21]. Other European reports are confined to hipmen [27]. The respective median attribution probabilities
fractures. For example, comparing age-adjusted hior hip fractures in that study were 0.80 (women) and
fracture incidences of 12 European countries betweef.60 (men) for age group 45—-64 years, 0.90 and 0.80 for
1983 and 1985, Johnell et al. [23] found a north—soutrage group 65-84 years, and 0.95 and 0.85 for people
gradient, with the highest incidence rate in Sweden (folder than 85 years [27]. Although there are no data to
504/100000, m: 195/100000) and lowest in Malta (67confirm that the trauma to fragility ratio is similar in the
and 28/100000, respectively), while values for Switzer-USA and Switzerland, the adoption of the osteoporosis
land were between those two extremes (173 and 7@ttribution rates from white Americans seems to be
100000, respectively). Although environmental andjustified given the similar lifestyles and comparable
lifestyle factors may account at least in part for suchstature of the two populations.
geographic variations in fracture rates across Europe According to Melton [3], the epidemiological char-
[24], biases introduced by the use of the ICD codeacteristics of osteoporotic fractures are: (1) incidence
because of overreporting (i.e. multiple counting of therates which increase with age, (2) higher rates among
same patient [23]) and extrapolation from small,women than men, (3) association with moderate trauma
unbalanced population samples may also be involvedat sites containing substantial amounts of trabecular
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bone. We confirm the first two criteria for most fractures,number of patients affected, axial fractures are even
at least from a certain age on (after 65 years), although imore important (2669 cases) than proximal lower limb
men, for obvious reasons (i.e. prevalence of trauma iffractures (1876 cases).

younger age groups) not all incidences rose with age. Taken together, these results point to the fact that
Fractures at the distal lower extremity are an exceptiorromplications of osteoporosis affecting the axial
because after a certain age and in both sexes they seakeleton as well as peripheral sites other than the hip,
to occur at declining rates. In women the exponential rise.g. the proximal humerus, often require hospitalization
in hip fractures might in some way be related to thatand therefore have a great impact on the socio-economic
phenomenon, whereas in men reduced exposure to majburden of this disease. We estimated a total of 701472
trauma with increasing age may play a similar role. Thehospital days due to osteoporosis and its complications.
relatively lower osteoporosis attribution rates for thislf we multiply thse figures by a mean daily cost of 845
fracture type compared with other fractures thus appeabwiss francs [20], the socio-economic burden in 1992
to be justified. Our study design did not, however, allowturns out to be 594 million Swiss francs, based on
the degree of trauma to be taken into account. inpatient service alone.

In postmenopausal women, distal forearm fractures It is generally accepted that hospital stay accounts for
and vertebral crush fractures seem to be closely relateithe largest part of the medical care costs in patients with
to osteoporosis [28]. Hip fractures, on the other hand, arbip fracture [29]. Praemer et al. [30] estimated that
associated with osteoporosis in the more elderlyinpatient care accounted for 44% of direct health care
population, as are fractures of the pelvis, proximalcosts for hip fracture in the USA. However, nursing
humerus, proximal tibia, and vertebral wedge fractureshome care is also very expensive and corresponds in the
Although we give no data on overall incidence rates ofUSA to about half of the amount spent on inpatient care
fractures but only on hospitalization frequencies, ouf30]. Indeed, it has been stated that 30% of patients with
data support this view, in that we also detected a rise itip fractures remain totally dependent [31]. For Switzer-
hospitalizations for fractures of the axial skeleton whichland, unfortunately, no such data are presently available.
occurs earlier than that for hip fractures. We have shown (Fig. 2) that in both genders the

We estimated there were 18380 and 7619 hospitalizgpercentage of patients who are discharged home after hip
tions due to specified features (Table 4) of osteoporosiBacture declines as a function of age, whereas the
in women (71%) and men (29%), respectively, leading tgpercentage of those transferred within the same or to
446064 (f: 76%) and 138760 (m: 24%) hospital days inanother hospital, or to a nursing home, as well as of
1992. After adding the unspecified diagnosis ‘osteothose who die, increases. Taking all age groups together,
porosis’ (f: 102551, m: 14097 days) the total of hospital4.6% of female patients and 8.5% of male patients of our
days was as high as 701472 days. In women the relativetudy died during their hospital stay after osteoporotic
importance in terms of number of patients affected andip fracture. In patients over age 74 years this percentage
bed-days caused was greatest for fractures of thwas even higher. Mortality rate after hip fracture has
proximal lower limbs (especially hip fractures), which been reported to be around 20% within 1 year [32] and
accounted for 46% of bed-days, followed by osteoporoseems to be higher in men than in women [33].
tic complications of the axial skeleton (22.5% of bed- It is noteworthy that the following assumptions made
days), and fractures of the humerus (13% of bed daysfor our calculations may lead to underestimation of the
Distal lower limb fractures took fourth place (9.9%), hospital costs:
followed by distal forearm fractures (8.5%). This is a
new finding, because fractures of the spine, hip an

forearm are generally considered to be the mos is is involved or not, as longer duration of hospitaliza-

mfnogﬁgt f?ieigpeosroggggtsurtehsu£3]t;oth§epreei;/heg?ngﬁdc; ion after osteoporotic hip fracture has been observed by
q{hers [34].

estimated in the literature (these studies are based o ) o o )
fracture incidences and not on bed_days caused . |gn0l’|ng rehab|l|tat|0r.] hOS'pItallzatIOI’IS In our Ca|Cu|a-
fractures) or overestimated in our study. Indeed, ondlons leads to underestimation of the average length of
explanation for this discrepancy might be the muchstay, as supported by a recent study in which the
longer average length of stay in hospital for a humerugehabilitation phase was found to be threefold longer
fracture (30 days if at all) compared with a distal forearmthan the stay at the acute hospital [16].
fracture (11 days if at all); the percentage of patients3. As we only tracked fractures which were coded as the
hospitalized is also higher for humerus (14%) than formain diagnosis, we may have missed those fractures that
distal forearm fractures (8%) [21]. were accompanying other diseases or which had
In men the relative importance of the variousoccurred during a hospital stay and therefore may have
osteoporotic fractures in terms of hospital days islengthened a hospital stay originally due to disease other
different from that found in women: axial skeleton than fracture.
fractures (33.5% of bed-days) are as important as In the context of hip fracture, the awareness of
proximal lower limb fractures (33.1%), followed by ‘osteoporosis’ of the hospital physicians in Switzerland
distal lower limb fractures (16.7%, humerus fractureswas extremely low, as demonstrated by the few cases in
(9.6%) and distal forearm fractures (7%). In terms ofwhich the codes ‘osteoporosis’ and ‘hip fracture’ had

. It may not be entirely correct that length of stay after a
racture does not differ according to whether osteoporo-
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been concurrently checked (112 women and 10 men}3.
This fact unmasks a weakness in the education system of
our physicians, who obviously were not taught to
recognize osteoporosis as a disease but rather as a
manifestation of aging.

Finally, comparison of the number of bed-days caused
by osteoporosis with that caused by other frequents.
diseases is illuminating: 701472 days caused by
osteoporosis versus 890818 days caused by COPBS-
532586 by stroke, 328124 by myocardial infarction and,
200669 by breast cancer, osteoporosis being number one’
in women. This underlines the fact that nationwideqg
targeted interventions in the field of osteoporosis are
mandatory. 19.
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