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Abstract
Summary This paper assessed the cost-effectiveness of the
treatment of high risk women with osteoporosis, hyperten-
sion and hyperlipidaemia in Sweden, using one model and
a societal perspective. Cost-effective scenarios were found
in all these chronic disorders. These findings are of rele-
vance for decisions on the efficient allocation of health care
resources.
Introduction There is a need to assess the cost-effectiveness
(CE) of treatment of osteoporosis from a societal perspec-
tive and to relate this to the CE of interventions in other

disease areas. This is of relevance for decisions on the
efficient allocation of health care resources within and
between disease areas. The purpose of the paper was to
estimate the CE of the treatment and prevention of osteopo-
rosis and to put that into the perspective of treating hyper-
tension and hyperlipidaemia. The CE was assessed for
different high risk female populations aged 50–80 years.
Methods The estimation of CE was based on a model popu-
lated with data for Sweden.
Results Compared to no intervention, a 5-year treatment of
osteoporosis, hypertension, and hyperlipidaemia, is cost
effective for most of the assessed high risk female popu-
lations. The cost per gained quality adjusted life year (QALY)
for the treatment of a 70-year-old woman never exceeded
SEK 330,000 (US$ 44,000), which is generally judged as an
acceptable cost for a gained QALY.
Conclusions The study demonstrates that it is possible to
produce reliable estimates of the CE of treatments in dif-
ferent disease areas within the context of a single model.

Keywords Bisphosphonates . Cost . Hydrochlorthiazides .

QALY. Statins

Introduction

There is a vast number of studies that have assessed the
cost-effectiveness (CE) of the treatment and prevention of
osteoporosis (see e.g., reviews by Zethraeus et al. or
Fleurence et al. [1–3]). Since the development of the first
CE models at the beginning of the 1980s, the focus has
shifted from assessing hormone replacement therapy (HRT)
to analysing bone specific interventions such as the
bisphosphonates for the treatment and prevention of
osteoporosis. To date studies have to a large extent assessed
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the CE of different interventions within the osteoporosis
area only, and have not systematically compared the CE
with that of interventions in other disease areas. Such
information is important when discussing the efficient
allocation of health care resources within, but also between
disease areas.

Information on the CE of interventions in different
diseases can be obtained from the literature and assessed by
systematic review. The problem with such an approach is
that the results of different CE studies may be difficult to
compare. There is a risk that different CE results may be a
consequence of factors other than the effect of the
intervention, such as differences in perspective, data, and
model structure. Ideally, a common modelling framework
should be adopted to compare the CE of different
interventions within and between disease areas.

Recently we undertook a reassessment of the CE of HRT
in post-menopausal women based on new medical evidence
from the Women’s Health Initiative [4, 5] using a societal
perspective. The model was populated with data for
Sweden and consisted of the following disease states:
coronary heart disease (CHD), stroke, venous thromboem-
bolic events (VTE), breast cancer, colorectal cancer, hip
fracture, vertebral fracture and wrist fracture [6]. The
general structure of the model permits the analysis of the
CE of other interventions besides HRT. The model is well
suited also for analysing the CE of osteoporosis, antihyper-
tensive and cholesterol lowering therapies.

The purpose of this study was to assess the CE of the
treatment and prevention of osteoporosis, hypertension and
hyperlipidaemia using one model and a societal perspective
[6, 7]. The CE was assessed for different high risk female
populations aged 50–80 years.

Methods and data

The CE of the treatment and prevention of osteoporosis,
hypertension and hyperlipidaemia was based on the model
and data presented in Zethraeus et al. [6, 7]. Costs and
QALYs were discounted at a rate of 3%. All costs were
expressed in the prices of 2005, and were converted from
Swedish Crowns (SEK) to US dollars using the average
exchange rate during 2005 of 1US$=7.5SEK. Where
needed, the costs were inflated using the consumer price
index from Statistics Sweden.

Indications and patient groups

The CE was estimated for female populations aged 50–
80 years with osteoporosis, hyperlipidaemia or hyperten-
sion alone or in combination with risk factors such as
previous fracture, diabetes and smoking. In total, 48 inde-

pendent patient groups were defined according to different
age and risk profile (16 groups in each disease). The base-
case age was set to 70 years, i.e., four scenarios for each
disease. In the osteoporosis group, patient groups were
defined according to T-score level and the presence of a
previous fragility fracture (established osteoporosis). In the
hypertension group, women were defined according to
systolic blood pressure (SBP) in combination with diabetes
and smoking. In the hyperlipidaemia group, women were
categorised according to the serum level of total cholesterol
(TC) and high density lipoprotein (HDL) cholesterol in
combination with diabetes and smoking.

Interventions and assumed risk reductions

The CE of a 5-year treatment with cholesterol lowering,
antihypertensive and osteoporosis therapy was estimated
for the above defined patient groups. The treatments for
each patient group were compared with no intervention.
The following drugs were selected: alendronate (70 mg
weekly), hydrochlorthiazide (25 mg daily), and simvastatin
(20 mg daily). These agents were chosen since they were
the cheapest within one class of first line drugs. The frac-
ture risk reduction of osteoporosis treatment was taken from
a meta-analysis by Stevenson et al. [8]. Risk reductions
were set to 44% (CI95 0.32–0.54), 38% (CI95 0.02–0.6) and
19% (CI95 0.03–0.32) for vertebral, hip and wrist fractures.
A remaining effect of five years was assumed for fractures,
i.e., the relative risk reduction diminished linearly during
5 years after stopping therapy. This is consistent with find-
ings in randomized clinical trials of the effect of bisphospho-
nates on the overall risk of fracture [9, 10]. The cholesterol
lowering therapy was assumed to reduce the risk of CHD by
31% (CI95 17–43). The risk reduction is based on a ran-
domized trial to evaluate the effectiveness of a reductase
inhibitor, pravastatin, in preventing coronary events in men
with moderate hypercholesterolemia and no history of
myocardial infarction [11]. Treatment was not assumed to
affect the risk of stroke. Hypertension therapy was assumed
to reduce the risk of CHD by 16% (CI95 8–23) and stroke by
38% (CI95 31–45%). The risk reductions are based on a meta
analysis of trials of drug therapy (primarily diuretics and β-
blockers) for mild to moderate hypertension [12]. These risk
reductions were also used in a health technology assessment
of hypertension in Sweden [13]. No remaining effects were
assumed to exist for hypertension and hyperlipidaemia
therapy when treatment was stopped [14, 15].

Design and structure of the model

Our model was based on a merger of two previous models;
one for the assessment of the CE of cardiovascular diseases
and one for the assessment of osteoporosis [16, 17]. Based
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on new findings in the Women’s Health Initiative [4, 5],
the model was later modified to assess the CE of HRT [6,
7] and was then modified again for this publication. The
model is an individual state transition model that follows
the patients until 100 years of age or death. The following
disease events were incorporated into the model: cardio-
vascular disease (CHD, stroke, VTE), cancer (breast cancer,
colorectal cancer), and fractures (hip fracture, vertebral
fracture, wrist fracture). The risks of cancer and VTE were
assumed not to be affected by the therapies analysed in this
paper and were therefore excluded. The model estimates the
costs and quality adjusted life years (QALYs) with and
without intervention, which allows for the computation of
the incremental CE ratio (costs per QALY gained) of
initiating a therapy compared with no therapy. An inter-
vention is modelled by its impact on disease risks during
therapy, but also allows for effects after the cessation of
therapy, allowing for remaining effects (e.g., in the case of
osteoporosis).

Data for the model

The data for the model were based on available evidence for
risks, mortality rates, quality of life weights and costs for
Sweden. Costs were based on a societal perspective
including intervention costs (costs of drugs, consultations
and travel and time), disease related direct and indirect costs
and costs in added years of life. The study by Zethraeus et al.
[6] gives an overview of the model and data, while
Zethraeus et al. [7] provides a detailed presentation. Data
on fracture costs and quality of life have been updated and
are based on two studies by Borgström et al. [18] and Ström
et al. [19]. Data on mortality rates and average disease risks
in the model were obtained from different Swedish national
registers and epidemiological studies.

Baseline and relative risks

To assess the CE of therapies for different female risk
populations in Sweden, the base line risks in the model of
fracture, stroke and CHD (i.e., the average risk of a
Swedish female population) were multiplied by a relative
risk that reflected the relative increase in risk compared to
an average population. The relative risks for CHD and

stroke were obtained by using the risk equations estimated
by Wolf et al. [20] and Wilson et al. [21], who estimated the
relation between the risk of stroke and CHD, and risk
factors such as smoking, hypertension, hyperlipidaemia,
and prevalence of diabetes etc. The relative risk of CHD
and stroke, in a defined high risk group, was obtained by
dividing the estimated risk of the high risk population (with
a specific set of risk factors, see Table 3) given by the
equation, with the estimated risk of an average population
(with average population values of the risk factors) given
by the equation. The baseline values of the risk factors were
based on a normal population sample in Stockholm,
Sweden [22]. This produced the relative risks of CHD and
stroke, which was multiplied with the base line risks in the
model. When modeling osteoporosis, the fracture risk in the
normal female population was multiplied by different
relative risks that reflected the type of fracture, presence
of prevalent vertebral fracture, and age. The method used to
calculate the relative risk of fractures has previously been
described by Kanis et al. and De Laet et al. [23, 24]. The
relative risk of fractures due to prevalent vertebral fracture
used were adjusted for age, but not for BMD and were
therefore down adjusted by 10% [25, 26]. It should be
noted that the risks associated with different blood
pressures, cholesterol levels and T-scores are estimates of
the risk at that particular threshold, not a group with a value
below or above the indicated threshold (i.e., TC=7.25
rather than above 7.25).

The baseline risks, relative risks, and risk categories used
are shown in Tables 1, 2 and 3. Each disease was divided
into four different risk populations based on previously
published risk factors for disease events.

– Hypertension
Thresholds of a SBP of 140 and 160 mm Hg were used

since they are defined as stage I and stage II hypertension in
the seventh report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure [27]. Both smoking and diabetes are risk
factors for both stroke and CHD and were therefore
included to define additional high risk populations [20, 21].

– Hyperlipidaemia
The cut-offs for increased risk of CHD and stroke (TC=

7.25 mmol/L and HDL=1.3 mmol/L) were taken from

Table 1 Baseline annual risk
of events per 10,000 women in
different ages

Source: [7]

Age AMI Angina Cor. insuff. Stroke Hip fracture Vertebral fracture Wrist fracture

50 6 12 5 10 6 16 40
60 17 31 12 20 14 25 52
70 46 60 23 66 46 64 82
80 103 84 29 173 182 114 114

Osteoporos Int (2008) 19:819–827 821



Wilson et al. [21] and are similar to those used for the
NCEP (National Cholesterol Education Program) III guide-
lines [28]. Smoking and diabetes were also included to
define additional high risk populations [21, 28].

– Osteoporosis
Low T-score and previous fractures are firmly establish-

ed as important risk factors for osteoporotic fractures. A T-
score of −2.5 SD was used as a threshold for osteoporosis
and a T-score of −3 SD was arbitrarily used to elevate risk.
Previous vertebral fracture was added to these populations to
define higher risk groups and established osteoporosis [29].

Intervention costs

The average annual intervention cost of osteoporosis was
set to US$ 795 (the annual drug cost was US$ 427; con-
sultation cost was US$ 320; travel and time cost US$ 48),
which reflects an average treatment with alendronate, and
includes a physician visit and a bone mineral measurement
every second year. The average annual intervention cost of
the treatment of hypertension was set to US$ 377 (annual

drug cost of US$ 53; consultation cost US$ 260; travel and
time cost US$ 64), which reflects an average treatment with
hydrochlorthiazide, and included two primary care physi-
cian visits [13]. The average annual intervention cost of the
treatment of hyperlipidaemia was set to US$ 351 (annual
drug cost of US$ 27; consultation cost US$ 260; travel and
time cost US$ 64), which reflects an average treatment with
simvastatin, and included two primary care physician visits
[15]. All drug costs were taken from the Swedish Drug
Compendium [30]. The travel and time costs were assumed
to be US$ 32 per visit which corresponds to 25% of the
consultation cost for the treatment of hypertension [13].

Definition of cost-effectiveness

To determine whether a therapy (compared with no
treatment) is cost-effective the incremental CE ratio is
compared with the value of a QALY. If the value exceeds
the cost of a gained QALY, the intervention is defined as
cost-effective. No exact value of a gained QALY is
available. The value is usually found in the range of
US$ 40,000 and US$ 100,000 [15, 31]. In this paper we use
a value of SEK 600,000 per QALY gained (corresponding
to US$ 80,000 using the average exchange rate during 2005
of 1US$=7.5US$).

Stochastic and sensitivity analysis

Simulations of CE ratios were carried out based on the
confidence intervals (CI) for the risk reductions for the
different therapies. The proportion of the CE ratios being
defined cost-effective was then calculated for different
values of willingness to pay. The proportions were
presented as CE acceptability (CEA) curves for three
base-case populations with a given risk profile. It should
be noted that the CEA curves only represent uncertainty in
estimates of the underlying risk reductions. In a sensitivity
analysis the duration of the remaining effect on fractures
after the cessation of osteoporosis treatment, was varied
between 0 and 10 years, i.e., the relative risk reduction was
assumed to diminish immediately and linearly up to
10 years after the cessation of therapy.

Table 3 Relative risks (RR) of CHD and stroke compared with the
general female population for all age groups*

RR of
CHD

RR of
stroke

Hypertension
Stage 1 (SBP=140) 1.30 1.12
Stage 2 (SBP=160) 1.59 1.66
Stage 1 + diabetes 2.21 1.83
Stage 2 + diabetes + smoker 3.30 3.90
Hyperlipidaemia
TC=7.25 1.38 1.00
TC=7.25 and HDL=1.3 2.12 1.00
TC=7.25 and HDL=1.3 + diabetes 3.62 1.63
TC=7.25 and HDL=1.3 + diabetes + smoker 4.42 2.34

Source: [20–22, 27]
*SBP = systolic blood pressure (mmHg), TC = total cholesterol
(mmol/L), HDL = high
density lipoprotein (mmol/L)

Table 2 Relative risk of hip/
vertebral/wrist fractures
compared to the general female
population

Source: [24, 39]

Age T-score=−2.5 T-score=−3 T-score=−2.5 + previous
vertebral fracture

T-score=−3 + previous
vertebral fracture

50 2.89/2.14/1.61 4.65/2.87/1.91 5.97/8.47/2.03 9.63/11.36/2.40
60 2.11/1.76/1.44 3.40/2.37/1.71 4.19/6.28/1.80 7.45/9.22/2.35
70 1.32/1.32/1.22 2.13/1.36/1.24 2.51/4.21/1.51 4.42/6.11/1.96
80 0.86/1.01/1.05 1.38/1.36/1.24 1.49/2.64/1.27 2.59/3.74/1.63
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Results

The cost per gained QALY for the different high risk female
populations is presented with (Table 4) and without
(Table 5) costs in added years of life. A 5-year treatment
of osteoporosis, compared with no therapy was cost-
effective in all populations, except for 50-year-old women,
since the average fracture risks are relatively low in this age
group (Table 4). The CE results for the treatment of
osteoporosis varied between cost-savings to US$ 97,000
per gained QALY. The CE ratios consistently became lower
with higher risk of fracture. Further, a 5-year treatment of
hypertension was shown to be cost-effective in all the
populations compared with no therapy. The CE ratios varied

between US$ 25,000 and 79,000 per QALY gained. It is
evident that the addition of more risk factors (diabetes and
smoking) resulted in lower CE ratios. Finally, a 5-year
treatment of hyperlipidaemia was also found to be cost-
effective in all the defined populations compared with no
therapy. The CE ratios ranged between 7,000 and 52,000 US
$ per QALY gained, and became lower when more risk
factors were present. Thus, the treatment of osteoporosis,
hypertension, and hyperlipidaemia were cost-effective for
most combinations of ages and risk profiles. QALYs gained
in the populations with lowest risk were 0.065, 0.081, and
0.074 from treatments for osteoporosis, hypertension and
hyperlipidaemia, respectively. In the sub-groups with the
highest risk 0.18, 0.18, and 0.19 QALYs were gained.

Table 4 Cost-effectiveness results for the treatment of osteoporosis, hypertension and hyperlipidaemia for women in different risk groups based
on a societal perspective (cost (US$) per gained quality adjusted life year)*

Age T-score=−2.5 T-score=−3 T-score=−2.5 + previous
vertebral fracture

T-score=−3 + previous
vertebral fracture

Osteoporosis (alendronate 70 mg)
50 97,000 65,000 36,000 25,000
60 61,000 41,000 27,000 20,000
70 44,000 27,000 18,000 9,000
80 25,000 11,000 7,000 cost-saving

Hypertension (hydrochlorthiazide 25 mg)
Age SBP=140 SBP=160 SBP=140 + diabetes SBP=160 + diabetes + smoker
50 79,000 75,000 53,000 28,000
60 56,000 45,000 40,000 25,000
70 40,000 39,000 36,000 29,000
80 45,000 43,000 41,000 37,000
Hyperlipidaemia (simvastatin 20 mg)
Age TC=7.25 TC=7.25 and HDL=1.3 TC=7.25 and HDL=1.3 + diabetes TC=7.25 and HDL=1.3 + diabetes +

smoker
50 51,000 33,000 16,000 7,000
60 49,000 33,000 23,000 20,000
70 44,000 39,000 32,000 32,000
80 52,000 47,000 44,000 44,000

*SBP = systolic blood pressure (mm Hg), TC = total cholesterol (mmol/L), HDL = high density lipoprotein (mmol/L)

Table 5 Cost-effectiveness results for the treatment of osteoporosis, hypertension and hyperlipidaemia for women aged 70 years in different risk
groups (cost (US$) per gained quality adjusted life year). Costs in added years of life are excluded*

Osteoporosis (alendronate 70 mg)
T-score=−2.5 T-score=−3 T-score=−2.5 + previous vertebral fracture T-score=−3 + previous vertebral fracture
27,000 8,000 cost-saving cost-saving
Hypertension (hydrochlorthiazide 25 mg)
SBP=140 SBP=160 SBP=140 + diabetes SBP=160 + diabetes + smoker
16,000 12,000 11,000 4,000
Hyperlipidaemia (simvastatin 20 mg)
TC=7.25 TC=7.25 and HDL=1.3 TC=7.25 and HDL=1.3 + diabetes TC=7.25 and HDL=1.3 + diabetes +

smoker
16,000 8,000 4,000 3,000

*SBP = systolic blood pressure (mm Hg), TC = total cholesterol (mmol/L), HDL = high density lipoprotein (mmol/L)
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An effect of treatments is that CHD, stroke and fracture
events are avoided, which result in an increased life expec-
tancy. Each added life year for an average women aged
above 70 years is associated with an incremental societal
cost since she will consume more (medical and non-medical
consumption) than she produces (market production of
goods and services). The exclusion of costs in added years
of life for women 70 years of age thus implies lower CE
ratios, which is shown in Table 5.

The CE improved with age for osteoporosis treatment,
but not always for cholesterol lowering and antihyperten-
sive therapy. Cost in added life years created a trend where
high age was associated with a cost offset that neutralized
the incremental QALY gains usually generated when
treating older populations that have high baseline risks.
This trend was not as pronounced for osteoporosis. The
reasons are that previous vertebral fracture is such a strong
risk factor for subsequent fractures and that the long term
costs in the years following a hip fracture were substantially
higher than for the other events. Thus, saved costs and
gained QALYs, both caused by avoided fractures, out-
weighed the cost in added life years caused by longer life
expectancy.

The stochastic analysis was performed for three base-
case populations (see figures in bold in Table 4) and are
presented as CEA curves in Fig. 1. Given that willingness
to pay exceeds 50,000 US$, the results indicate that all the
treatments were markedly cost-effective. Sensitivity analy-
sis of residual treatment effect in the osteoporosis popula-

tion is presented in Fig. 2. The analysis was done for the
osteoporotic base-case population (age 70, T-score −2.5
SD, and a previous vertebral fracture) and shows that the
incremental CE ratio (cost per gained QALY) was always
below US$ 35,000. When no residual effect on fracture
efficacy was assumed after stopping treatment, the cost/
QALY was estimated at US$ 33,000.

Discussion

In this study we have for the first time, using a single model
and a societal perspective, estimated the CE of the
treatment of osteoporosis, hypertension and hyperlipidae-
mia compared with no intervention. All these disorders are
multifactorial non-communicable diseases that represent a
significant burden to society. The CE was assessed for
different high risk female populations aged 50–80 years.
Using the same model structure, one can use data on risks,
mortality rates, costs and quality of life to compare the CE
results in the different patient groups. To achieve this we
have used a model previously developed for the assessment
of the CE of HRT based on the findings in the Women’s
Health Initiative [6, 7]. The model includes e.g., the risk of
fracture, CHD and stroke, which means that the model also
can be used to assess other interventions that affect at least
one of these disease states.

For many years modelling has played an important role
in the assessment of the CE of the treatment and prevention
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of osteoporosis, hypertension and hyperlipidaemia. Model-
ling, which is a way of integrating the best available data on
health effects, risks and costs, is necessary because clinical
trials cannot provide all the information that is required for
an assessment of the CE in clinical practice. Several
models have been developed to assess the CE of health
technologies in these fields. Although the models have
become more similar over time, they still differ in many
respects in terms of data, perspective and validation. This
makes it difficult to assess whether the CE results are a
consequence of a new model, the adopted perspective, the
data, or the technology. In this study we used the same
model for the assessment of the CE of the specific
treatments and disease areas. The advantage is that the
same model structure, perspective and data are used,
which increases the comparability, quality and reliability
of CE analyses of technologies within and between these
disease areas. Thus the user can be more confident that
differences in CE reflect the characteristics of the
interventions being assessed rather than differences in
methodology and data.

The analysis shows that, a 5-year cholesterol lowering, an-
tihypertensive and osteoporosis treatment is cost-effective
in nearly all the defined patient groups in a Swedish
setting. The CE results largely depend on the level of the
benefits of the treatments in terms of avoided costs and
increased length and quality of life. It is evident that the
presence of additional risk factors favourably affects the
CE results. For example, if a population is subject to a

higher risk of fractures, a given risk reduction implies that
more fractures are avoided with the result that more costs
are saved and that more length and quality of life are
gained. The increase in length of life may occasionally
have a negative consequence for the CE of the treatment.
In particular, for older populations (above the age of
64 years), increases in length of life implies that costs in
added life years increases, which increases the CE ratio.
Sometimes this negative effect will dominate the positive
effect of prolonging life, which causes the CE ratio to
increase when age increases. Which effect dominates may
differ in different populations.

The results are presented both with and without the
inclusion of costs in added years of life. If CE analysis is to
be used as a tool for assisting decisions on which treatments
maximise the welfare of society, costs in added years of life
should be included [32]. This approach is also recommend-
ed by the Swedish pharmaceutical benefits board, that
decides whether a prescription drug for outpatient care
should be reimbursed or not. Nevertheless, the majority of
studies do not include these costs, and in order to increase
the comparability of our results with other studies, we
presented the results with and without costs in added years
of life.

The CE of antihypertensive therapy has been reviewed
by the Swedish Council on Technology Assessment (SBU)
[14]. Hypertension therapy was assumed to reduce the risk of
CHD by 16% and stroke by 38%. The results show that for
55-year-old women the CE ratio varies between US$ 1, 300
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and 32,000 depending on therapy, and cardiovascular
disease risk. The review showed that antihypertensive
therapy generally is a rather cost-effective therapy and that
the CE improves if the risk of cardiovascular diseases
increases, which are similar to the finding in this study. A
drawback with the SBU study is that it only includes direct
costs for the health care and excludes indirect costs and
costs in added years of life. A consequence is that the CE
ratios generally become lower compared to the ones cal-
culated in this study. In a study by Johannesson et al. [33]
the CE of the treatment of hypertension was assessed based
on a societal perspective also including costs in added years
of life. Hypertension therapy was assumed to reduce the risk
of CHD by 16% and stroke by 38%. The results showed that
for women at least 70 years old the CE ratio is estimated at
US$ 29,000, which is similar to the results found in our
study.

The CE of cholesterol lowering therapy has generally
focused on secondary prevention strategies in patients with
coronary heart disease (see e.g., [34]). The general finding
is that cholesterol treatment is cost-effective in this patient
population. In a study by Johannesson [15] the coronary
risk level was calculated at which cholesterol lowering
therapy becomes cost-effective in primary prevention. The
treatment was assumed to reduce the annual risk of
coronary heart disease by 31% each year in all patient
groups. The results showed e.g., that if society is willing to
pay $100,000 to gain a QALY, it was cost-effective to
initiate treatment if the 5-year-risk of coronary heart disease
exceeded 2% for 50-year-old women, and 5% for 70-year-
old women. The 5 year risk of coronary heart disease for 50
and 70-year-old women in our study, was equal to or
exceeded these figures, which is consistent with the
findings published by Johannesson [15].

The CE of osteoporosis interventions have been assessed
in several studies [1–3]. Studies show that it is cost-
effective to treat osteoporosis particularly at higher ages
and in individuals with a previous fragility fracture. For
instance, the cost per gained QALY with bisphosphonates
have been estimated at between US$ 27,000 (age 74 years)
and 33,000 (age 71 years) for women with a two-fold
increase in the fracture risk, which is similar to the results
in this study [35]. Recent economic evaluations have shown
that treatment with bisphosphonates is cost-effective in
elderly women above the age of 70 years with established
osteoporosis [36, 37]. However, some results in this
analysis differ markedly from results published by other
groups. In a recent economic evaluation commissioned by
NICE [38], the CE in UK women with a previous vertebral
fracture and a T-score of −2.5 SD was estimated at $24,000
and $32,000 at 70 years (converted from £) for alendronate
and risedronate, respectively. The NICE analysis was done
from a health care perspective and ignored cost in added

life years. The corresponding treatment in the present
publication was found to be cost saving. Although CE is
generally better in Swedish populations than in the UK, the
comparison emphasizes that results may be sensitive to
differences in model perspective, structure, assumptions
used, modelling horizon, etc.

The CE results are stable to variations in risk reductions
as shown in the stochastic analysis. The stochastic analysis
considers only the uncertainty in the size of the risk
reduction of the different therapies. Thus it should be
stressed that we do not analyse the consequences of
uncertainty in e.g., disease risks, costs or quality of life
and mortality. This is explained by a lack of data on the
confidence intervals for the true values of these parameters.
However, in a sensitivity analysis we studied the effect of
the residual effect after stopping osteoporosis treatment. It
shows that changes in the duration of the residual effect,
although affecting the cost per gained QALY, do not change
the overall conclusions that it is cost-effective to treat 70-
year-old women with established osteoporosis.

This study has demonstrated that it is feasible to assess the
CE of interventions in different disease areas within the context
of one model. By using one model, with the same structure and
data, one can produce reliable estimates of the CE, which can
be used to inform decision makers about the efficient allocation
of resources within and between disease areas.
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