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Abstract

Purpose The literature includes a wealth of medical data
on endometriosis, but the economic significance of the
condition has so far been neglected. An analysis of hospital
costs for endometriosis in Austria was, therefore, carried
out for economic purposes.

Methods Seventy-three patients with endometriosis were
included in the study. A bottom-up approach was used to
collect data on the average hospital costs of an endome-
triosis patient over a time period of 1 year. In addition, a
prevalence approach was used that allows subsequent
estimation of the total costs of endometriosis for the health-
care system in Austria for that period. Retrospective
questionnaire survey was conducted.
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Results The average annual costs of one case of endo-
metriosis are €7,712, with €5,605.55 attributable to direct
costs and €2,106.34 to indirect costs. This indicates an
overall economic burden of €328 million. In-patient care
(45 %) and loss of productivity (27 %) were identified as
the major cost factors. The patients themselves pay for
13 % of the costs (through out-of-pocket payments).
Conclusions This study impressively demonstrates the
financial burden on the economy and on each individually
affected patient caused by the disease of endometriosis.
The massive consumption of resources represents a high
level of usage of the medical services provided. The
question arises as to whether more timely diagnosis, fol-
lowed by better-targeted treatment, might have the poten-
tial to reduce these costs. The overall economic burden of
endometriosis in Austria is currently comparable with that
of Parkinson’s disease.
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Abbreviations
EVA  Endometriose Vereinigung Austria (Austrian
Endometriosis Association)

GnRH Gonadotropin-releasing hormone

ICD International Classification of Diseases
ICSI Intracytoplasmic sperm injection

IUI Intrauterine insemination

IVF In vitro fertilization

Introduction

The fifth edition of the Euro Health Consumer Index [1]
provides a user-focused, performance-related comparison
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of 33 national health-care systems. In this regularly pub-
lished analysis of health-care systems in Europe, Austria
came in fourth place among the 33 countries examined.
One of the major diseases affecting populations in Europe
is endometriosis, the second most frequent benign prolif-
erative disease in women. It is estimated that approxi-
mately 7-15 % of women suffer from endometriosis [2].
According to the Austrian Statistical Office [3], the number
of women of childbearing age (between 15 and 44 years) in
2009 was 1,703,442, If a prevalence of 5 % is assumed,
this would mean that 85,172 women in Austria are affected
by endometriosis. It is thought that 50 % of these women—
i.e., 42,586 of the patients—require treatment due to their
symptoms [4]. According to the European Institute for
Women’s Health, 14 million women in Europe are affected
by endometriosis [5]. Despite this, the cause of the con-
dition has not yet been conclusively explained. The com-
plex symptoms make the differential diagnosis difficult,
and establishing the diagnosis takes an average of
10.4 years [6]. Studies on the costs arising as a result of the
disease are nevertheless scarce, although it must be
assumed that due to its chronic character, endometriosis is
associated with a high level of resource consumption [4, 7,
8]. There is a lack of sufficient data regarding the indirect
costs and productivity losses resulting from lost working
hours. Furthermore, data on direct costs are also scarce due
to interventions in cases of sterility [8]. As mentioned, the
time between the appearance of the initial symptoms and a
conclusive diagnosis averages 10.4 years—a period during
which the affected patients endure a prolonged ordeal,
associated with frequent visits to doctors, hospital stays,
pain treatments (direct costs), and loss of the capacity to
work (indirect costs).

For these reasons, the present study aimed to answer the
following research questions: What are the direct and
indirect costs of endometriosis in Austria and what diag-
nostic tools and treatments are most frequently used and
what do they cost? What proportion of the costs is borne by
social insurance bodies and what proportion by private
payments?

Materials and methods

The method used was a retrospective questionnaire survey
including 73 women suffering from endometriosis. One
further inclusion criterion was that they must have com-
pulsory health insurance coverage. This was a bottom-up
approach to obtaining data on the average disease costs for
one endometriosis patient over a period of 1 year. In
addition, a prevalence approach was used that allows
subsequent estimation of the overall costs of endometriosis
for the health-care system in Austria for that period. Both

@ Springer

tangible direct costs and tangible indirect costs were taken
into account in calculating the disease costs. The response
to the survey during the period from June 2011 to Sep-
tember 2011 consisted of 89 questionnaires, 73 of which
(82 %) were almost fully completed and thus fully
evaluable.

Data on the use of medical services were collected using
the following parameters: Frequency of physician visits, of
visits to a hospital outpatient department of in-patient
hospital stays, including the length of stays in days; fre-
quency of surgical procedures, including the type of sur-
gery (laparotomy/laparoscopy) and the frequency of
reimbursed medication use, including the proprietary
name, dosage, period of administration and dosage scheme;
and frequency of paid prescription fees, of self-paid treat-
ment services and associated treatments because of
infertility.

Enquiries about all resources consumed were made
exclusively in relation to endometriosis. Fee regulations for
physicians under contract with the provincial statutory
health insurance companies in Austria were used to cal-
culate costs for consultations with family practitioners,
specialists in gynecology and obstetrics, and other spe-
cialist physicians.

Costs for one hospital outpatient case in a department of
gynecology and obstetrics in 2009 averaged €195.81 [9].
This sum includes remuneration for several outpatient
contacts with the hospital and for initial treatments and
follow-up treatment. Each patient was asked about the
number of in-hospital stays, the length of each hospital-
ization, and about surgical procedures carried out. For each
patient, or for each principal diagnosis, or for each single
medical service, points were calculated taking the length of
the hospitalization period into account [10].

In publicly financed hospitals, what is known as a
“meals contribution charge” has to be paid by patients
themselves for the period of the hospital stay. This charge
amounts to approximately €10-17 per day. An average
payment of €13.50 per day was used for the present study
[11].

With regard to refundable drug costs, proprietary names,
dosage, dosage scheme and period of administration had to
be stated. For research on drug prices, the Internet-based
“Information Tool on the Refunding Code” provided by
Austrian Social Insurance was used. A prescription fee of
€5 per prescription was used in the study [12].

An average price for one in vitro fertilization (IVF) and
one IVF including intracytoplasmic sperm injection (ICSI)
was used to calculate costs for medically assisted repro-
duction. Including the average costs for drugs, this amounts
to a total of €2,430.27 and consists of €1,701.18 financed
by the IVF Fund and a self-contribution by the patient of
€729.09 [10]. The prices for one intrauterine insemination
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(IUI) differ widely and depend on the number of ultrasound
examinations and on the drugs used. Refunded costs from
health insurance companies also vary depending on the
company. For this reason, and due to a lack of publicly
available information, the price for one IUI, carried out in a
public institution, was estimated at €200.

To allow calculation of the costs of private health-care
services, the patients affected were asked about out-of-
pocket services used and about complementary treatments.
Data on indirect costs and productivity losses were also
calculated on the basis of questions about days off work
due to endometriosis and due to fertility treatments,
unemployment, and illness-related retirement.

The human capital approach was used to calculate
indirect costs due to sick leave. Formulas were used to
assess the average productivity loss, as recommended by
the Hanover Consensus [13, 14]. Productivity per day,
expressed in Euros, thus amounted to €113.39 in 2009. To
avoid overestimation, the friction-cost approach was con-
ducted to calculate productivity loss in consequence of
unemployment and illness-related retirement [13].

Statistics

The completed questionnaires were analyzed using Excel
(2007 version) and IBM SPSS Statistics 19. To check the
robustness of the analysis, a sensitivity analysis was also
carried out in which the individual cost categories were
adjusted in accordance with their (95 %) confidence
intervals so that effects on total costs could then be
analyzed.

Results

The characteristics of the participants are shown in
Table 1. The 73 respondents consulted gynecology spe-
cialists in private practice 401 times during the 12 months,
family physicians 245 times, and other specialists 138
times. On average, the respondents visited a physician 5.6
times per year, visiting family physicians 3.4 times and
another specialist 1.9 times on average. The participants
visited a hospital outpatient department a total of 151
times, an average of 2.1 times. The total costs of outpatient
care for the 73 respondents amounted to €23,875 during the
1-year survey period. Annual costs for outpatient hospital
consultation are €112.66. The total costs for outpatient care
per case and year were calculated at €327.05.

The 73 respondents were admitted to hospital a total of
90 times during the 12 months. Nineteen of these hospital
stays were due to diagnosis and conservative treatment of
endometriosis, 55 for laparoscopy, and five were for lap-
arotomy; 11 laparoscopies were carried out on a day-

571
Table 1 Characteristics of participates
Characteristics
Average age (years) 36 (+6 SD)

Marital status (%)

Married 34
Living with a partner 48
Single/widowed/divorced/separated 18
Occupation (%)
Employee/self-employed 66
Housewife 3
Maternity leave 12
Student 4
Unemployed (due to Endometriosis) 12
Retired 3
Symptoms (%, multiple answers possible)
Dysmenorrhea 80
Chronic pelvic pain 77
Dyspareunia 77
Dyschezia 22
Back pain 16
Level of pain (%)
Light 7
Moderate 21
Strong 40
Very Strong 32

patient basis. The average hospitalization period was
6 days. For the 1-year survey period, including the pri-
vately paid meals contribution charge, in-patient care for
the 73 respondents cost €246,594.90. In-patient care per
case and year cost a total of €3,466.60 (Table 2).

With regard to medication, 63 of the 73 respondents
took reimbursable drugs. To treat the endometriosis, 85 %
of the affected women used analgesics, 30 % took prog-
estins, 8 % took psychopharmaceuticals, and 7 % took
gonadotropin-releasing hormone (GnRH) analogs. Table 3
shows the average costs of medications per case and year.
The total costs for drugs amounted to €116.90, including
prescription charges, per case and year. The 73 participants

Table 2 Costs of in-patient care per patient and year

Diagnosis/individual medical service Costs

HDG11.8 (N80 endometriosis)

MELO06.11 (HP030/40 laparoscopy)
MEL06.05 (HP010/20 laparotomy)
MELO06.11 (outpatient laparoscopy)

€472.11 (£1,147.39 SD)
€2,050.06 (£2,326.94 SD)
€475.83 (£2,129.07 SD)
€380.02 (£1,237.73 SD)
€88,58 (£103,16 SD)
€3,466.60 (£3,712.42 SD)

Meals contribution charge
Total costs
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Table 3 Costs of medication usage per patient and year

Substance group Costs

Analgesics €34.85 (+£157.71 SD)
€9.25 (£28.51 SD)
€34.06 (£174.19 SD)
€12.16 (£69.51 SD)
€26.58 (£29.03 SD)

€116.90 (£293.94 SD)

Progestins

GnRH analogs
Psychopharmaceuticals
Prescription charge

Total costs

GnRH gonadotropin-releasing hormone

together used reimbursable drugs to the value of a total of
€8,533.84 during the 1-year survey period.

Twenty-two of the women surveyed (30 %) experienced
fertility problems due to their endometriosis during the
survey period. Of these 22, 12 actually underwent medi-
cally assisted reproduction treatment during the survey
period. Two respondents were treated with IUI and 10 with
IVF, with one woman undergoing four IVF procedures,
two receiving three IVFs, three receiving two IVFs, and
four having one IVF during the observation period. The 12
women who underwent assisted reproduction treatment for
infertility in connection with endometriosis used services
with a total value of €49,005.40. Assisted reproduction due
to infertility resulting from endometriosis thus cost €671.31
per case and year.

Sixty-nine respondents (95 %) used out-of-pocket ser-
vices due to endometriosis-related symptoms during the
12-month period. Approximately half of those surveyed
paid for analgesics and hormonal contraception them-
selves. Figure 1 shows the frequencies of the out-of-pocket
services used. Table 4 shows the mean costs of out-of-
pocket services per case and year and frequency of use.
The total costs paid by the 73 respondents for out-of-pocket
services during the 1-year survey period amounted to
€65,231.46 excluding reimbursements totalling €9,498.00.

The annual out-of-pocket payments per patient were,
therefore, calculated as €893.58. The average amounts
reimbursed by social insurance amounted to €130.12.
Figure 2 thus shows the direct costs arising for society as a
whole per case and year. In all, treatment of one case of
endometriosis currently costs €5,605.55 per year. Private
expenditure covers 22 % of direct costs and public
expenditure represents 78 % of them. Figure 3 shows the
annual private and public expenditure per case of
endometriosis.

Approximately 66 % (n = 48) of the women included
in the study missed work for at least 1 day during the
survey period. Altogether, the 73 respondents recorded a
total of 1,148 working days lost per year, including
107 days off work due to treatments for medically assisted
reproduction. On average, each patient was unable to work
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for approximately 16 days during the survey period. This
implies an average productivity loss due to sick days per
case and year of €1,702.47 (£2,610.97 SD).

In relation to unemployment, approximately 14 % of the
affected women (n = 10) were unemployed for a total of
412 weeks due to endometriosis. Productivity losses due to
unemployment amount to an average of €403.87
(£1,020.72 SD) per case and year. In total, sick days and
unemployment for these 58 women resulted in a produc-
tivity loss of €153,762.59, with the average annual indirect
costs per case amounting to €2,106.34 (+2,822.98 SD).
This productivity loss is illustrated in Figure 4.

The average costs per case and year amount to €7,712
and consist of both direct and indirect costs. With a prev-
alence of 5 %, it can be inferred that 85,172 women in
Austria are affected by endometriosis. Assuming that at
least 50 % of these women—42,586 patients—require
treatment for their symptoms, an overall economic burden
of €328 million per year results (Table 5). In summary, it
can be stated that the direct costs of endometriosis amount
to €238.74 million (73 % of the total) and that productivity
losses due to endometriosis (indirect costs) amount to
€89.69 million (27 % of the total) per year.

Discussion

The medium size of the sample leads to sometimes rela-
tively wide confidence intervals. Despite this, changes in
outpatient costs and costs for reimbursable drugs have only
a very slight effect on the total costs—i.e., these figures
remain robust. Variations in costs for out-of-pocket ser-
vices and for assisted reproduction influence the overall
costs to the extent that they would increase or reduce them
by approximately 3-5 %. This result can be regarded as
acceptable. The largest cost categories—in-patient care and
productivity losses—alter the overall costs to a relatively
large extent (by around 11 % and 8 %, respectively). This
means that the overall costs are sensitive to changes in
these parameters and do not remain robust.

The direct economic costs of endometriosis in Austria
were calculated in this study as approximately €239 million
for 2009, or €5,606 per patient. For 2009, this figure rep-
resents approximately 0.8 % of all health-care expenditure
in Austria and around 0.1 % of gross domestic product in
Austria [3]. The indirect costs or productivity losses were
evaluated at around €90 million or €2,106 per case. The
total economic burden thus represents €328.42 million per
year.

There have only been few studies conducted in Austria,
from the field of neurology, that is directly comparable.
Among these, one evaluation of the direct and indirect
costs of Parkinson’s disease, based on a questionnaire
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Fig. 1 Frequency distribution
of out-of-pocket services. TCM
Traditional Chinese Medicine

Shiatsu
Kinesiology
Physiotherapy
Nutritional advice
Psychologist

Other services
TCM
Acupuncture
Massage

Phytotherapy
Homeopathy

Analgesics
Hormonal contraception

Table 4 Costs of out-of-pocket services per patient and year

Out-of-pocket service Costs Usage

Psychotherapy €153.15 (£622.03 13x
SD)

Acupuncture €152.36 (£385.55 22x
SD)

Massage €144.19 (£301.64 23x
SD)

Other services, not specifically €115.05 (£289.98 20x

described SD)

Hormonal contraception €95.00 (£ 164.13 41x
SD)

Homeopathy €91.81 (£ 166.07 32x
SD)

Traditional chinese medicine €80.78 (+160.30 20x
SD)

Analgesics €53.41 (£110.65 35x%
SD)

Phytotherapy €44.63 (£90.51 SD) 27x

Nutritional advice €32.47 (£ 110.03 8x
SD)

Shiatsu €32.47 (£182.74 5%
SD)

Physiotherapy €20.96 (£76.38 SD) 6x

Kinesiology €7.41 (£32.61 SD)  5x

Total costs before reimbursement €1,023.69 (£1030.29 SD)

Total costs after reimbursement €893.58

(n = 81 patients), calculated that the disease represents an
overall economic burden of €320 million per year [15].
When the different prevalences and resulting costs are
taken into account, the two diseases are quite comparable
with each other in economic terms.

At 9 %, assisted reproduction is not a major contributing
factor to the high costs. Instead, in-patient care was iden-
tified as the major cost-driving factor, representing 45 % of

56%

0% 10%

20%

30% 40% 50% 60%
total costs. Lost productivity is in second place as a cost
factor at 27 %.

The smallest cost category is the use of reimbursable
drugs, at 2 %. This appears to be compensated for by
private consumption of over-the-counter products such as
analgesics and hormonal contraceptives, since out-of-
pocket payments represent a major cost item at 13 %. With
regard to costs for outpatient care, representing a propor-
tion of 4 %, it can be assumed that some underestimation
of costs took place here, since according to the Austrian
Endometriosis Association (Endometriose Vereinigung
Austria, EVA) patients are increasingly consulting physi-
cians who are not under contract with the statutory health
insurance companies—although this was also reflected in
the out-of-pocket cost category.

Despite this, as in any analysis of disease costs, there is a
risk of systematic error, leading to overestimation or
underestimation of the costs. The study population con-
sisted of women affected by endometriosis, most of whom
were members of the self-help organization EVA. It can,
therefore, be assumed that the respondents had sought help
from EVA due to severely burdensome disease courses.
This may represent a selection bias and holds a risk of
overestimation of costs, since it was mainly patients with a
high level of suffering who took part in the survey. It may
also explain the large number of hospital stays and lapa-
roscopies. In the study by Brandes et al. [4], 41 % of the
patients contacted had undergone surgery during the pre-
vious 12 months. The present study also included hospital
stays due to a diagnosis of endometriosis, but without
surgery (Table 2).

Comparison of the individual disease cost analyses is
very difficult due to remarkable differences in health-care
systems and charging structures. Table 6 shows a com-
parison with similar studies. The studies compared do not
collect cost category data in a standard fashion. In general,
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Fig. 2 Composition of direct 6%
cost categories per patient and € 327.05
year -
2% 18% w Outpatient costs (6%)
€116.90 € 1,023.69
In-patient costs (62%)
<\ i Costs of assisted reproduction
2k 12%
- €671.31 (12%)
V" 62% u Drug costs (2%)
€ 3,466.60

Private

Public
expenditure €
4,397.06 , 78%

Fig. 3 Public and private expenditure per patient and year

€ 2,500.00+
€2,106.34
€2,000.001 €403.87
€1,500.00+
Unemployment
€1,000.00 w Sick days
€1,702.47
€500.00
€0.00 +

Productivity loss

Fig. 4 Productivity losses, evaluated in financial terms, per patient

and year
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. Out-of-pocket, including
reimbursements (18%)

most of the studies in the past have focused on direct costs,
or specifically costs due to in-patient and surgical care [7].
As in the present study, in-patient costs in the comparative
studies proved to be a major cost-driving factor. The costs
of in-patient care were higher in comparison with the
recent study published in 2012 by Simoens et al. [17],
which may be due to the selection bias discussed above. By
contrast, the productivity losses calculated by Simoens
et al. are more than three times higher than in the present
study. The reason for this may lie in the following meth-
odological difference: as mentioned earlier, a friction-cost
approach was used, on the one hand, while on the other

Table 5 Overall economic burden of endometriosis per year

Total Average costs  Proportion of
economic per patient total costs (%)
costs
Direct costs
Outpatient care €13,925,622 €327 4
In-patient care  €147,645,662 €3,467 45
Drugs €4,982,562 €117 2
Assisted €28,575,206 €671 9
reproduction
Out-of-pocket ~ €43,608,064 €1,024 13
2 for direct €238,737,116  €5,606 73
costs
Productivity losses
Sick days €72,481,372  €1,702 22
Unemployment €17,204,744 €404 5
Z for €89,686,116  €2,106 27
productivity
losses
Total costs €328,423,232  €7,712 100
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Table 6 Disease costs analyses in comparison
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Prast Simoens Brandes  Levy Gao
et al. et al. [17] et al. [4] et al. et al. [7]
[16]
Year of survey 2011 2012 2003 2009 2005/2002/
1999
Country Austria 10 countries Germany Canada USA
Size of sample 73 909 479 27 Various
Outpatient care €327 €513,3 €151 $42 $128
In-patient care €3,467 €1,446 €1,724 $811 $12,644
Drugs €117 €320 €263 $144 $570
Assisted €671 - - - -
reproduction
Out-of-pocket €1,024 - - $96 $193
Monitoring - €596.4 - - -
Tests
Informal Care - €84 - - -
Other - €153.2 - - -
Treatments
Direct - €167.8 - $71 -
nonmedical
costs
Total direct €5,606 €3,281 €2,135 $1,164  $13,535
costs
Productivity €2,106 €6,298 €3,487 $4,043 -
losses
Total costs €7,712  €9,579 €5,622 $5,206 -

figures for sick days were only included starting from
11 days, since shorter periods of only a few days can be
compensated for by colleagues in the workplace or by extra
work done on returning to the workplace [13, 14]. In
addition, it is not clear from the study by Simoens et al.
whether fertility treatments were included in the calcula-
tion. In addition, out-of-pocket payments were not taken
into account. The degree of detail provided in the present
study is certainly an advantage, even though the group
studied was smaller.

Conclusions

This study impressively demonstrates the financial burden
on the economy and on each individual patient caused by
the disease of endometriosis. The massive consumption of
resources represents a high level of usage of the medical
services offered. The question arises of whether more
timely diagnosis, followed by better and more targeted
therapy, might have the potential to reduce these costs.
However, there is probably a large potential for reducing
indirect costs through timely diagnosis and appropriate
treatment, since reducing the stress caused by the disease
will also reduce productivity losses. However, further
studies are needed to investigate this assumption.
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