
RESEARCH ARTICLE

The burden-of-illness study on osteoporosis in the Slovenian
female population

Biljana Dzajkovska Æ Albert I Wertheimer Æ
Ales Mrhar

Received: 9 June 2006 / Accepted: 15 January 2007 / Published online: 20 February 2007
� Springer Science+Business Media B.V. 2007

Abstract

Study objective This burden-of-illness study on

osteoporosis was performed with the main goal to

estimate the economic implications of osteoporosis for

the Slovenian healthcare system.

Methods A variety of sources was used to quantify

the utilization of resources in 2003, and the appropriate

unit costs were assigned to the identified resources.

Main outcome measures The study included all direct

and indirect costs that arise from treatment of osteo-

porosis and consequent hip, spine and wrist fractures in

total Slovene postmenopausal population in 2003.

Results We estimated the total burden of postmeno-

pausal osteoporosis in Slovenia for 2003 to be over SIT

7.55 billion (approximately e31.5 million); among that,

45% or SIT 3.39 billion (e14.2 million) belong to drug

expenditures for osteoporosis treatment and preven-

tion; 29% or SIT 2.2 billion (e9.2 million) include

indirect costs for osteoporosis morbidity and mortality,

and 26% or SIT 1.95 billion (e8.1 million) belong to

direct costs for treatment, hospitalization, and reha-

bilitation of osteoporotic fractures. Total costs on

osteoporotic fractures were however subject to an

approximation due to the expert panel-based estimate

of proportion of osteoporosis-caused fractures and the

limited data on resource utilization for fracture

treatment.

Conclusion Osteoporosis is a costly disease with a

significant burden to society and needs to be viewed as

an important problem with a complex long-term

impact.
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Introduction

Osteoporosis, a disease characterized by low bone mass

and microarchitectural deterioration of bone tissue

leading to enhanced bone fragility and a consequent

increase in fracture risk [1], is a serious problem to

society because of its huge prevalence in an ageing

population, and the enormous costs required for treat-

ing this condition and its consequences, i.e. fractures.

Osteoporosis and the subsequent fractures are

associated with significant economic costs relating to

hospitalization, outpatient care, long-term care, dis-

ability and premature death [2].

It is of concern that the worldwide health and eco-

nomic burden of osteoporosis is likely to increase in

the future, as improvements in life expectancy will lead

to growing population of elderly people with a high

risk of fracture [2].

Given the potentially huge impact on society of

osteoporosis and the fractures associated with it, it is of

primary importance to assess the burden of this
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disorder in countries around the world [2]. Estimating

the burden of a specific disease is usually undertaken

by means of a cost-of-illness (or burden-of-illness)

study to convey the financial aspect of the disease of

interest. This calculation includes the costs of providing

care for the illness (including drug therapy), the value

of the lost productivity, and the monetary cost to

society of premature death [3]. Thus, the total direct

medical costs of treating osteoporosis, the number of

deaths, hospitalizations, lost days from work, etc., are

the variables of interest in a burden of illness analysis

conducted on osteoporosis. Cost estimations of frac-

ture include hospital costs and charges, pharmaco-

therapy costs, physician and patient visits, nursing

home care, rehabilitation, durable medical equipment,

special transportation, social workers and etc [4]. In

addition, the impact of indirect costs for osteoporosis,

such as those for patient and caregiver lost time from

work, decline of productivity, substantial invalidity and

mortality of hip fracture, is substantial from societal

perspective.

Health-care expenditures attributable to osteoporo-

sis and fractures are estimated and reported in many

studies worldwide. However, due to difference in na-

tional settings that exist throughout the world (e.g. dif-

ferent healthcare systems, different methods of pricing

and reimbursement, different types and qualities of data

and statistical systems, etc.), results of the burden-of-

illness studies vary considerably among countries and

comparison between them may be difficult. Health care

expenditures attributable to osteoporotic fractures in

1995 in the US were reported to be $13,8 billion [5]; only

in California, osteoporosis accounted for over $2,4 bil-

lion in direct health care costs in 1998, and over $4 mil-

lion in lost productivity resulting from premature death

[6]. In the UK, the annual estimated cost for all fractures

is £942 million [7]. Osteoporosis has also been shown to

result in significant costs in other countries; in New

Zealand, the first-year total direct costs associated with

osteoporotic hip fractures were estimated at around

$NZ 41.7 million [8]; in Canada, fractures of the hip,

wrist and vertebrae account for up to 1 billion $Can in

costs to the Canadian healthcare system [9].

To date, there have been no previous burden-

of-osteoporosis studies in Slovenia. Therefore, our

burden-of-illness study on osteoporosis was performed

with the main goal to estimate the economic implica-

tions of osteoporosis for the Slovenian healthcare sys-

tem. Given our limited knowledge of the extent to

which osteoporosis affects the population, the estima-

tion on the magnitude of burden of osteoporosis was

based mainly on data for resource use and incidence of

osteoporotic fractures.

Method

For evaluation of the financial burden of osteoporosis

in Slovenia, we followed the methodological concepts

about cost evaluation when conducting burden-of-

osteoporosis studies recommended in the reference

literature [2]: the resource utilization was quantified

and unit costs were assigned to the identified resources.

The study was performed from the broadest, societal

perspective and included all direct and indirect costs

that arise from osteoporosis and consequent hip, spine

and wrist fractures in total Slovene postmenopausal

population in 2003.

Measuring of resource utilization

Identifying the resource utilization included health-

care resources used for the treatment and manage-

ment of osteoporosis and fractures due to

osteoporosis. Utilization of drug treatments was

evaluated on the basis of annual pharmacoepidemi-

ology data (2003) on prescription of drugs aimed at

prevention and treatment of osteoporosis, provided

by the Slovenian National Health Institute – IVZ [10].

We considered the following regimens: bisphospho-

nates (etidronate and alendronate); synthetic salmon

calcitonin; hormone replacement therapy; raloxifene;

vitamin D and calcium. We considered only the

quantities of osteoporotic regimens prescribed exclu-

sively to postmenopausal women for both the pre-

vention and treatment of osteoporosis. Healthcare

resources utilization in terms of fractures and their

consequences were determined on the basis of the

total number of hospitalized and ambulatory treated

hip, spine and wrist fractures in postmenopausal wo-

men in Slovenia for 2003, provided by IVZ [11]. The

total number of hospitalizations and ambulatory

treatments; average length of stay in hospital; total

number of cases/days treated in hospital and ambu-

latory rehabilitation and average length of stay; the

total number of deaths because of fracture; and the

total number of absentees from work due to a frac-

ture were collected for the following ICD-10 diagno-

sis: hip fractures, vertebral fractures, and wrist

fractures. When estimating the occurrence of frac-

tures, it is important to keep in mind that the skeletal

fragility that results from osteoporosis is not always

the underlying cause of a fracture event. The number

of fractures was estimated from databases of IVZ

using the above mentioned diagnostic codes, but those

codes do not indicate which fractures are osteoporotic

in nature. Therefore, we estimated the proportion of

fractures, which could be attributable to osteoporosis,
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using the existing site-, gender- and age-specific

attribution rates of an expert panel consensus, derived

by Melton et al. [12].

Valuation of costs

Costs of treating osteoporosis and its consequences

were valued by assigning the appropriate cost unit to

each resource utilization item as identified above; i.e.

related to drug treatments, fractures and their impact.

All calculated costs are given in Slovenian tolars-SIT

(1e = 239.64 SIT, National Bank of Slovenia fixed

conversion rate for Euro (e) takeover and access to

Euro zone); main results on costs are also presented in

Euros (e).

Direct costs of treating osteoporosis and fractures

included pharmacotherapy costs, acute costs of hospi-

talization and/or ambulatory treatment of hip, spine

and wrist fractures, and costs for ambulatory and hos-

pital rehabilitation due to fractures. The wholesale

prices of all therapeutic regimens prescribed and used

for treatment of osteoporosis were provided from the

ZZZS (National Slovenian Healthcare Insurance

Fund) data [13]; VAT (value added tax) and pharmacy

issue expenses were added. Estimation of the costs for

primary care and specialist’s visits for osteoporosis in

Slovenia is limited and complicated by the fact that

there are no ambulatory data available by diagnosis, in

this case for osteoporosis. Therefore, our burden-of-

osteoporosis analysis included only those direct costs

that are related to pharmacotherapy prescriptions, and

costs of treating osteoporosis fractures, for which the

costs of primary care are already considered, and not

costs for preventive primary care visits.

The costs for osteoporotic hip, spine and wrist

fracture per patient were calculated as follows: acute

costs for treating hip, spine and wrist fracture in hos-

pital or ambulance were pooled from a previous study

conducted in the General Hospital Maribor [14], which

based its calculation on estimation on the average

length of stay and potential complications, which are

dependent on the age of the patient, especially for hip

fracture, so different average values about all ages

were obtained. It is important to note that it is very

difficult to assess the real value of direct hospitalization

costs of osteoporotic fractures in Slovenia, because

there is no specific price valuation mechanism for

various procedures associated with some condition.

Thus, hospitalization daily costs in Slovenia are

charged on the basis of estimation of overall charge per

one day spent in hospital, regardless of therapy and

diagnosis, which already includes also the costs for

surgery, pharmacotherapy and all additional costs [13].

Rehabilitation costs were estimated on the basis of

the IVZ data on average length of rehabilitation, the

number of patients using rehabilitation service because

of hip, spine or wrist fracture, and the average costs per

one day spent in a rehabilitation center (ZZZS esti-

mation). The costs of rehabilitation were calculated as

follows: the cost per day on hospital rehabilitation (SIT

38 682) was multiplied with the average length of stay

on rehabilitation for hip fracture and spine fracture

[11]. Under the assumption that wrist fractures are

treated on ambulatory rehabilitation, the cost per day

on ambulatory rehabilitation (SIT 5 217) was multi-

plied with the average length of ambulatory rehabili-

tation for wrist fracture [13]. Rehabilitation costs were

estimated on the basis of the IVZ data on average

length of rehabilitation, the number of patients using

rehabilitation service because of hip, spine or wrist

fracture, and the average costs per one day spent in a

rehabilitation center (ZZZS estimation).

Indirect costs of treating osteoporosis included

morbidity and mortality costs due to complications of

osteoporosis and fractures, which result in loses to the

patients and the society. Indirect costs were calculated

on the basis of the human capital approach method-

ology, which estimates the value of potentially lost

production (or the potentially lost income) as a con-

sequence of disease [15].

Morbidity costs were calculated as follows: the total

number of women/days and the average length of

absentees due to hip, wrist and spine fracture in 2003

was estimated from the IVZ source [11], and the total

number of days lost was multiplied for the value of cost

per one lost day, calculated on the basis of the average

monthly gross salary in Slovenia in 2003 (SIT 214 561)

divided by the average of working days in a month

(22), which gives the daily lost of incomes due to work

absenteeism (SIT 9752,77 per day for 1 active woman)

[16]. The average lengths of absenteeism from work

per one woman due to hip, spine and wrist fracture

were pooled from the IVZ data [11], and are as follows:

hip fracture = 171,8 days; spine fracture = 100,2 days;

wrist fracture = 68,2 days, respectively. Indirect mor-

bidity costs were considered only for the active work-

ing age group, i.e. women ages 50–64, considering the

fact that the average time of retirement in Slovenia is

approximately 60 years.

Mortality costs were calculated on the basis of pre-

mature deaths due to osteoporosis which resulted with

loses to society. The estimated costs are the product of

the number of deaths and the expected value of an

individual’s future earnings, with age and potential

time of retirement taken into account. The calculation

method considered the following: life expectancy for
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different age groups taken from the IVZ data [11]; the

changing pattern of earnings at successive ages: aver-

age monthly incomes in Slovenia-pooled from the

National statistics data, 2003 [16] for salary and pen-

sion, assuming that the average time of retirement for

women in Slovenia is 60 years; total number of wo-

man’s deaths due to hip, spine or wrist fracture in

Slovenia for 2003–IVZ [11]; and the appropriate dis-

counting rate of 5% used to convert the future lifetime

earnings into their present value.

Results

In 2003, there were 1354 hip fractures, 3129 spine

fractures and 1789 wrist fractures due to osteoporosis

in the total postmenopausal population of women in

Slovenia. Most of the hip fractures (39%) occurred in

women aged 75–84; most of the wrist fractures (78%)

occurred in women aged 50–74; 34% and 32% of the

estimated spine fractures were in women aged 50–64

and 75–84, respectively (Table 1). Total hospitalization

costs for fractures amounted to SIT 1 282 777 990 (e5

352 938); of which, SIT 852 254 331 for hip fractures,

SIT 375 367 000 for spine fractures and SIT 55 156 659

for wrist fractures. Total rehabilitation costs were

estimated to be SIT 669 927 710 (e2 795 558), of which,

SIT 549 555 176 for hip fractures, SIT 119 527 380 for

spine fractures and SIT 845 154 for wrist fractures

(Tables 1, 2).

The sum of estimated total direct costs of all oste-

oporotic fractures in women in 2003 (Table 2) was SIT

1 952 705 700 (e8 148 496), of which, 72% belonged to

hip fractures, 25% to spine fractures and 3% to wrist

fractures. The costs of hospitalization for hip fractures

were greater than any other costs, followed by reha-

bilitation costs for hip fractures. The costs of wrist

fractures were incomparable to either hip or spine

fracture costs.

Table 3 shows the indirect morbidity costs due to

osteoporotic fractures. These costs were considered

only for the active working group of women, i.e. those

aged 50–64, considering an average time of retirement

of 60 years.

As this table illustrates, the greatest morbidity costs

occurred with wrist fractures, as the most frequent in

the given age group. Total morbidity costs of all frac-

tures amounted to SIT 482 186 850 (e2 012 130).

Table 4 shows the indirect mortality costs due to

osteoporotic fractures. The present value of lifetime

earnings lost due to death for 1 woman ranged from

SIT 25 655 969 for the age group 50–64, to SIT 12 202

994 (age group 65–74), SIT 8 694 451 (age group 75–84)

to SIT 6 515 296 (age group over 85); differences be-

tween age groups were mainly due to difference in life-

years lost per one death and different value of incomes

between ages. Still, the value of total lifetime earnings

lost per all deaths due to osteoporotic fractures (Ta-

ble 4) was lowest for the age group 50–64 (SIT 359 183

570) and increased with age: SIT 317 277 840 (age

group 65–74), SIT 443 417 000 (age group 75–84), and

SIT 605 922 530 (age group over 85), as also the

number of deaths increased with age. The value of

total mortality costs for all deaths due to osteoporotic

fractures amounted to SIT 1 725 800 940 (e7 201 640).

The total indirect costs amounted to over SIT 2 207

987 790 (e9 213 770); of which, SIT 482 186 850 (e2

012 130) were morbidity costs, and SIT 1 725 800 940

(e7 201 640) were mortality costs.

Our estimate on total prescription medication costs

for prevention and treatment of postmenopausal

osteoporosis in 2003 indicates that total SIT 3 392 339

929 (e14 155 984) were spent on drugs for osteoporosis

in postmenopausal women in 2003. We took into ac-

count also supplemental therapies such as calcium and

vitamin D for the reason that they are extensively

prescribed for prevention of osteoporosis as additional

supplements to therapy, and contribute to the real

expenditures. The prescription costs excluding calcium

and vitamin D amounted to total SIT 2 898 031 929.

Bisphosphonates (SIT 1 923 423 000) and HRT (SIT

436 718 000) accounted for most of the drug expendi-

tures, followed by calcitonin (SIT 403 530 000) and

raloxifene (SIT 134 360 929).

Table 5 reveals the total costs of postmenopausal

osteoporosis for Slovenia in 2003, which amounted SIT

7 553 033 419 (e31 518 250). Most of these costs, or SIT

3 392 339 929 (45%) were spent on drugs for preven-

tion and treatment of osteoporosis; followed by SIT 2

207 987 790 (29%) accounted for indirect costs of

osteoporotic fractures; and SIT 1 952 705 700 (26%)

comprise the direct costs of all osteoporotic fractures in

postmenopausal women.

Discussion

Burden-of-illness studies translate the adverse effects

of osteoporosis into financial terms. Our burden-of-

osteoporosis study was performed in order to estimate

the total burden of osteoporosis and its consequences,

and the impact on society. We estimated the total

burden of postmenopausal osteoporosis in Slovenia for

2003 to be over SIT 7.55 billion (e31.5 million); among

that, 45% or SIT 3.39 billion (e14.2 million) belongs to

drug expenditures for osteoporosis treatment and
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prevention; 29% or SIT 2.2 billion (e9.2 million)

includes indirect costs for osteoporosis morbidity and

mortality, and 26% or SIT 1.95 billion (e8.1 million)

belongs to direct costs for treatment, hospitalization,

and rehabilitation of osteoporotic fractures. Total costs

of postmenopausal osteoporosis comprise approxi-

mately 0.13% of the total Slovenian GDP (gross

domestic product) in 2003 [17]. This justifies the need

for considering osteoporosis as an important problem

with a complex long-term impact. The society also fa-

ces substantial long-term consequences of osteoporosis

in terms of productivity lost and premature deaths

(29% of the total costs), besides the acute costs for

treatment and hospitalization of fractures (26% of the

total costs).

When analyzing the direct costs of osteoporotic

fractures, it is obvious that hip fractures are the most

devastating, and produce greatest hospitalization and

rehabilitation costs: 72% of them belong to hip frac-

tures, compared with 25% for spine and 3% for wrist

fractures, respectively. The estimated average direct

cost per hip fracture in Slovenia is around SIT 1,2

Table 2 Sum of estimated total direct costs for all osteoporotic fractures in all postmenopausal women in Slovenia, 2003

Fracture Hospitalization/ambulatory costs Rehabilitation costs Total (SIT) Total (e)

Hip 852 254 331 549 555 176 1 401 809 507 5 850 002
Spine 375 367 000 119 527 380 494 894 380 2 065 158
Wrist 55 156 659 845 154 56 001 813 233 691
Total (SIT) 1 282 777 990 669 927 710 1 952 705 700
Total (e) 5 352 938 2 795 558 8 148 496

Table 1 Estimation of direct costs for hospitalization, ambulatory treatment and rehabilitation of all osteoporotic hip, spine and wrist
fractures in postmenopausal women in Slovenia, 2003

Women
aged 50–64

Women
aged 65–74

Women
aged 75–84

Women
aged 85+

Total
(SIT)

Total number of women in the given age group 175 419 104 087 58 862 16 732
Number of hospitalized hip fractures 116 361 596 435
Proportion of hip fractures attributable

to osteoporosis a
0.78 0.89 0.89 0.95

Estimated number of hip fractures due
to osteoporosis

90 321 530 413

Hospitalization costs for estimated number
of hip fractures

45 659 601 187 230 780 352 973 080 266 390 870 852 254 331

Number of hospitalized + ambulatory treated
spine fractures

1 368 812 1 154 328

Proportion of spine fractures attributable
to osteoporosisa

0.78 0.89 0.89 0.95

Estimated number of spine fractures due
to osteoporosis

1 067 723 1 027 312

Total costs for estimated number
of spine fractures

128 063 000 86 708 784 123 215 000 37 380 600 375 367 000

Number of hospitalized + ambulatory
treated wrist fractures

1 281 760 430 122

Proportion of wrist fractures attributable
to osteoporosisa

0.67 0.7 0.7 0.79

Estimated number of wrist fractures due
to osteoporosis

860 532 301 96

Total costs for estimated number
of wrist fractures

26 514 660 16 402 092 9 280 131 2 959 776 55 156 659

Number of days spent on rehabilitation
for hip fracture

1 868 4 813 5 061 2 465

Total rehabilitation costs for all hip fractures 72 257 976 186 176 470 195 769 600 95 351 130 549 555 176
Number of days spent on rehabilitation

for spine fracture
1 585 891 564 50

Total rehabilitation costs for all spine fractures 61 310 970 34 465 662 21 816 648 1 934 100 119 527 380
Number of days spent on rehabilitation

for wrist fracture
63 49 28 22

Total rehabilitation costs for all wrist fractures 328 671 255 633 146 076 114 774 845 154

a Melton et al [2]
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million (e5008 or US $6060), which is lower than in

other developed countries. Reference data reveal that

the costs per hip fracture vary substantially among

countries: converted to the same currency-US $, from

$6 407 in Australia, to $10 000 in The Netherlands [18],

$27 014 in Sweden and $46 638 in Switzerland [19].

This is mostly due to the differences in healthcare

service reimbursement and calculations; in Slovenia, all

costs for drugs, surgery, additional services and etc. are

included in the cost per day of hospitalization, which is

not the case with many of reference countries.

Our estimates for direct costs of osteoporotic frac-

tures reflect accurately the real situation with fractures;

however, they have been subject to approximation, as

the real number of fractures that are caused exclusively

by osteoporosis cannot be precisely determined. An

approach adopted widely is to consider low-energy

fractures as being osteoporotic. This has the merit of

recognizing the multifactorial causation of fracture

[20]. Furthermore, on the basis of epidemiological data

for fractures in Slovenia-IVZ [11], it is not possible to

determine the cause of fracture coded by diagnosis, as

no data of the underlying cause for fracture exist. For

this reason, we decided to apply an expert panel con-

sensus [12] results on the osteoporosis-attributable

proportion of fractures by fracture site, age and gender.

The estimated costs of osteoporosis-related fractures

were based on the most reliable data available; nev-

ertheless, the limitations mentioned above should be

noted.

Osteoporosis is also associated with great indirect

costs due to lost productivity from its subsequent mor-

bidity and mortality: 53% or SIT 2 207 987 790 (e9 213

770) from the total 2003 burden of osteoporotic fractures

belong to indirect costs. The human capital approach

method [15] was used to calculate the indirect costs of

osteoporosis; according to this approach, a person pro-

duces a stream of earnings that is valued at market

earnings. Therefore, the indirect costs of osteoporosis

may even be understated, as a relatively large number of

elderly persons suffer from osteoporosis, and this

method yields somewhat lower values for the elderly,

because the value of human life is based on market

Table 4 Estimation of total indirect mortality costs for all osteoporotic fractures in postmenopausal women in Slovenia, 2003

Present value of
lifetime earnings
(PVLE-discounted at 5%)
lost per 1 death because
of osteoporosis

Number of deaths in 2003 because of hip,
wrist and spine fracture (cause of death by
diagnosis ICD-10: S72.0–S72.2, S12, S22.0, S22.1,
S32.0–S32.2, S52.5, S52.6, S62.0, S62.1)

Total PVLE lost per all
deaths due to
osteoporotic fractures

Age group 50–64 25 655 969 14 359 183 570
Age group 65–74 12 202 994 26 317 277 840
Age group 75–84 8 694 451 51 443 417 000
Age group 85+ 6 515 296 93 605 922 530
Total mortality costs (SIT) 1 725 800 940
(e) 7 201 640

Table 3 Estimation of indirect morbidity costs for days lost from work due to osteoporotic fractures in women, Slovenia, 2003

Total number
of women absent
from work

Total number
of days
lost from work

Average length
of absentees

Cost per
day lost

Total costs
(SIT)

Hip fracture 26 4 468 171,8 9752,78 43 575 390
Spine fracture 165 16 539 100,2 9752,78 161 301 110
Wrist fracture 417 28 434 68,2 9752,78 277 310 350
Total morbidity costs (SIT) 482 186 850
(e) 2 012 130

Table 5 Total costs of postmenopausal osteoporosis in Slovenia,
2003

Type of costs Value 2003
(SIT)

Total (SIT), (e)

Annual expenditures
on prescription
of pharmaceuticals

3 392 339 929 SIT 3 392 339 929

e14 155 984
Direct costs of

osteoporotic fractures
- hospitalization 1 282 777 990 SIT 1 952 705 700
- rehabilitation 669 927 710 e8 148 496

Indirect costs
of osteoporotic fractures
- morbidity 482 186 850 SIT 2 207 987 790
- mortality 1 725 800 940 e9 213 770

Total value (SIT): SIT 7 553 033 419
Total value (e): e31 518 250
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earnings [6]. The estimates of the indirect costs of loss

due to morbidity and mortality of osteoporotic fractures

represent a more complete account of the economic

impact of osteoporosis than is usually reported.

Other major categories of intangible costs, includ-

ing pain and suffering related to osteoporosis, were

omitted in our analysis, due to the difficulty of

quantification. Several other costs were also excluded

due to lack of data: non-medical costs, such as costs of

transportation to and from healthcare centers, costs of

extra household assistance required due to condition,

costs of outpatient visits related to osteoporosis and

nursing home costs. Therefore, the total costs of

osteoporosis are even greater than that presented in

our analysis.

The expenditures incurred from prescription drugs

for osteoporosis treatment contribute in a great extent

to the total burden of osteoporosis. The pharmaceuti-

cal expenditures take into account 45% (SIT 3 392 339

929) of total burden of osteoporosis in 2003 and are

greater than direct costs of treating fractures. The

usage of drugs for osteoporosis in Slovenia revealed

rapid increases during the past few years, which inev-

itably led to greater costs and healthcare expenditures.

Bisphosphonates (alendronate) and calcitonin account

for most of these expenditures. Given their relatively

high treatment costs, it is utterly important to ensure

that all patients receive the proper treatment according

to their age, fracture risk and characteristics. Literature

reviews [21] suggest that all treatments are adjustable

and cost-effective if targeted to a population at high-

risk; population-wide public measures account only for

cheapest agents, like calcium and vitamin D supple-

ments for improving BMD in population as a whole.

Therefore, it is very important to promote early

detection of patients at high risk so that effective

interventions can be targeted to high-risk population

and implemented to prevent fractures and their nega-

tive outcomes.

The results of our cost-of-illness study are consistent

with the findings of many international studies re-

ported in the literature [5–9], and reveal the conclu-

sion: osteoporosis represents a significant burden to

society. However, direct comparing among countries

cannot reflect the real burden of osteoporosis for a

particular country due to substantial differences of

healthcare systems and policies, data collecting and

resource utilization measurement.

Cost-of-illness studies on osteoporosis are utilized to

define the impact of osteoporosis on health and social

service delivery systems and on productivity. They

serve as a basis for policy and planning, and provide an

economic basis for evaluation of interventions. Their

use has varied over the years, but it is generally ac-

cepted that they are rather used to improve under-

standing of the clinical and economic implications of a

disease, than for resource allocation [2]. However, al-

though there are certainly some limitations on burden-

of-illness studies, they are appropriate and important

tool for a global approach to the problem of osteopo-

rosis. The results of our analysis implying the signifi-

cant burden of osteoporosis will therefore no doubt

have implication on national healthcare fund policies

and resource allocation planning, as well as on future

studies on drug expenditures and utilization reviews.

Conclusion

Osteoporosis is a costly disease with a significant bur-

den to society, as its total costs in 2003 comprised

approximately 0.13% of the Slovenian GDP. This is

however a rough estimation as the analysis was some-

what restricted due to deficient epidemiology data on

proportion of osteoporotic fractures and per diem cal-

culation on hospitalization costs. Given its complexity

and long-term impact of its consequences, i.e. frac-

tures, osteoporosis needs to be approached as an

important problem that requires effective resource

allocation to promote early detection of patients at

high risk so that effective interventions can be targeted

to high-risk population and implemented to prevent

fractures and their negative outcomes.
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14. Ferk J Osteoporotični zlomi kolka, zapestja in hrbteničnega
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