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Abstract

Purpose Symptomatic macromastia causes physical and psychological problems that can lead to restrictions in the patients’
social and working lives and a reduced quality of life. Associated medical treatments also have a considerable impact on
health-care costs. Several studies have assessed these costs, but the total disease costs of macromastia have never been evalu-
ated on the basis of real-world data.

Methods The data for 76 patients who underwent reduction mammoplasty between 2008 and 2016 were collected using a
two-part questionnaire (preoperative and postoperative), as well as the patient files. Topics surveyed, besides demographic
data, included physician visits, medical imaging, medical procedures, medical treatments, rehabilitation and convalescent
measures, drug intake, medical aids, exercise activity, and sick leave days before surgery, to calculate the costs per year of
conservative treatment of symptomatic macromastia.

Results The mean time from start of symptoms to surgery was 11.82 years. The data for this group of patients with symp-
tomatic macromastia show that costs per patient amount to €1677.55 per year. These costs include medical consultation,
radiological imaging, medical treatments and procedures, physical therapy and rehabilitation, medication, special brassieres,
exercise classes costs for sick leave due to problems with macromastia, and travel expenses.

Conclusions These results show that considerable health-care costs arise due to macromastia with conservative treatment.
Overall, macromastia costs €1677.55 per patient/year. In particular, lost productivity due to sick days and the costs of physi-
otherapy are factors driving the high costs.

Keywords Macromastia - Gigantomastia - Disease costs - Conservative treatment - Health care - Breast reduction
mammoplasty

Introduction

There is no unique definition of macromastia. There are sev-
eral different synonyms for it, such as gigantomastia and
hyperplasia of the mammary gland. Macromastia is usually
defined as excessive growth of the mammary gland beyond
the normal range [1]. However, what is normal always lies in
the eye of the beholder and may vary between countries and
cultures, with fluid transitions along a continuum. Another
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definition is based on the symptoms: chronic pain in at least
three anatomic regions, triggered by large breasts [2].

The precise cause of macromastia is still as yet
unknown. Several triggers or causes have been reported,
such as hormone-related causes, anovulation, and muta-
tions in oncogenes [3—6]. As the definitions used are not
standardized, there are no exact figures for the incidence
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of the condition, but it is thought that 1-5% of the female
population suffer from macromastia [4].

Breast hypertrophy or macromastia in patients is often
accompanied by several somatic problems such as chronic
pain in the chest, shoulders, back, and neck, degenera-
tive changes in the spine, and headaches [2, 7-20]. Neu-
rological problems such as dysesthesia and carpal tunnel
syndrome have been reported in the literature [11, 14, 21,
22]. Patients often wear special brassieres to support the
breast and obtain some relief in the shoulder and neck
area. This results in strap grooves, which may in some
cases be irreversible and painful. Due to the skin contact
between the breast and the abdomen/thorax, it is easy for
irritations of the skin, eczema, and intertrigo to develop.
Shortness of breath has even been reported [2, 8, 10-12,
14, 16-19, 23, 24].

Due to the chronic pain, patients often reduce their lei-
sure activities [9, 11, 16, 25]. This reduction of social and
cultural interactions leads to body perception disorders
and reduced self-confidence, and can even cause depres-
sion [16, 19, 26, 27]. These are all also reasons for reduced
productivity and inability to work.

Although the most effective and normally the only
causal treatment is reduction mammoplasty, this type of
surgery is often regarded as cosmetic surgery by patients,
insurance companies, and even by medical professionals.
In addition to weight reduction, conservative treatments
are, therefore, often recommended by insurance compa-
nies, with approval for insurance coverage of surgical
costs depending on previous implementation of such treat-
ments. Treatments that are often recommended include
physiotherapy, fango, massage, and acupuncture. Insur-
ance companies may recommend nutritional counseling
to promote weight loss, or psychotherapy to strengthen
body perception [7, 28]. Special brassieres are intended to
provide support for the skeletal system, and in combina-
tion with strengthening of the musculoskeletal system may
lead to pain relief. In many cases, pain relief is achieved by
medication alone. Insurance companies sometimes advise
the patient to undergo rehabilitation measures [11, 14, 19,
20, 28]. However, none of these conservative treatments
has shown sufficient and long-lasting effects, as they do
not represent causal therapies [11, 29].

All of these treatments create costs. Several studies
have compared the costs of conservative treatment with
surgical procedures, but, to the best of our knowledge,
there has been no research analyzing the precise costs aris-
ing for insurance companies and in particular for society
as a whole. More detailed information about these costs
may be helpful in health-care decision-making. The aim
of the present study was, therefore, to fully calculate the
costs arising for insurance companies, and society for a
patient with macromastia.
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Materials and methods
Study design and patient recruitment

This is a retrospective study including patients who under-
went surgery at the University Breast Center for Franconia
(Departments of Gynecology and Plastic Surgery) from
2008 to 2016. The patients were identified from the hospi-
tal information system using the operation and procedure
(OPS) codes 5-884 ff. (reduction mammoplasty) and ICD-
10 diagnosis N62 (macromastia, mammary hypertrophy,
mammary hyperplasia, and gigantomastia).

Patients with breast cancer, adaptive one-sided reduc-
tion mammoplasty, anisomastia, gynecomastia, transsex-
ualism, anomalies of the mammary gland, and previous
surgery were excluded (Fig. 1).

Patients’ questionnaire

All of the patients were asked to complete a two-part ques-
tionnaire. In the first part, they were asked to report on
the period before surgery. Part one comprised questions
regarding:

Patient’s characteristics.

Medical consultations.

Medical imaging procedures.

Treatment procedures carried out by physicians.
Medical treatments such as medical exercise, rehabilita-
tion, and sports.

Medication (including pain relief).

Work status and sick days per year.

Information was also requested about reimbursement
for these treatments by insurance companies and the avail-
ability and costs of objection procedures (when reimburse-
ment is declined). The final item was about quality of life
before surgery. All these items targeted known and often-
recommended conservative treatments for symptomatic
macromastia. The second part of the questionnaire was
concerned with the postoperative period, including medi-
cal treatments as above, and also quality of life. The pre-
sent study investigated part one as a complete, real-world
disease cost analysis. Approval for the study was provided
by the local ethics committee (ref. no. 34_16B). All data
were anonymized. Data from the patients’ charts regarding
surgery, pathology, and hospital stays were also retrieved.
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adaptive reduction
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previous surgery

N =120

Analysed Patients

N=76

Fig. 1 Patient selection

Cost accounting

Costs were analyzed per patient and year. The patients
were either asked about numbers of procedures per year,
from which the annual costs were calculated (e.g., for
medical consultations); or the patients reported the total
number of treatments during the period before surgery and
the annual costs were calculated by dividing the total by
the mean period between the onset of symptomatic disease
and the time of surgery (e.g., for medication or imaging
procedures). The figures were averaged for the complete
cohort to calculate the mean frequency.

Medical consultations

Patients were asked if they had consulted their family physi-
cian due to symptoms of macromastia. The number of con-
sultations per year, numbers of nonproductive work days,
travel expenses, and the duration of the consultations were
recorded. This complex of questions was repeated for ortho-
pedics, dermatology, neurology, gynecology, plastic surgery,
psychiatry, psychotherapy, and psychology. For consulta-
tions with psychotherapists, the type of therapy (talking
therapy, behavioral therapy, or hypnosis) had to be specified.

The basis used for cost accounting in the out-patient set-
ting was the German 2015 Physicians’ Fee Schedule (Ein-
heitlicher Bewertungsmassstab, EBM) [30]. Reimbursement
was standardized to quarterly periods, and the basic flat rate
was, therefore, calculated for a maximum of four times per

year. If the consultation process lasted longer, an additional
fee was calculated. Total annual costs represented the base
rate plus consultation fees. Laboratory costs were not cal-
culated. Different costs were calculated for each specialty in
the same way (Table 1).

Consultations at university hospitals were calculated on
the basis of the 2015 university out-patient flat rate (Hochs-
chulambulanzpauschale) for gynecology and plastic surgery
in Bavaria (€103.30).

Medical imaging

Patients were asked about medical imaging procedures
that had been performed and their frequency in relation to
macromastia symptoms. The patients had to state the type
of imaging (e.g., CT, MRI, X-ray, and ultrasound) and the
frequency. Cost accounting was carried out on the basis of
the 2015 EBM. The mean costs of the examinations were
calculated. Preoperative imaging was not calculated, as this
is covered by the disease-related group for in-patient treat-
ment and is not associated with conservative treatment. The
various costs for medical imaging are listed in Table 1.

Medical procedures
The patients were asked to list medical procedures they had

undergone and their frequency in relation to macromas-
tia. The patients reported acupuncture, chiropractic, local
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Table 1 General costs of procedures in different categories: medical
consultations, imaging, medical procedures, medical treatments, edu-
cational courses, physical therapy, and rehabilitation in various spe-

cialties (Costs for medical consultation, imaging, and medical proce-
dures are based on EBM, for medical treatment on the German Social
Security Code.)

Category

Item

Cost/session
or cost/unit

©

Medical consultations

Family physician, base rate

Medical consultation due to severity of the disease
Orthopedics, base rate

Dermatology, base rate

Neurology, base rate

Neurological consultation, neurologic treatment and diagnosis
Gynecology, base rate

Psychiatry, base rate

Psychiatric consultation, psychiatric treatment and diagnosis
Psychotherapy, base rate

12.53
9.24/10 min
18.69

14.38

23.42
9.24/10 min
14.89

20.13
13.97/10 min
12.33

Probatory psychotherapy session 63.79
Medical imaging Computed tomography 74.37
Magnetic resonance imaging 124.60
Conventional X-ray 12.69
Ultrasound 12.54
Medical procedures Acupuncture, base rate 48.28
Acupuncture, treatment session 21.78
Manual therapy of the spine 7.29
Local anesthesia/neural therapy 8.04
Dorn back therapy 21.00
Medical treatment Physiotherapy 15.85
Massage 11.52
Fango 22.22
Manual therapy 18.62
Osteopathy 66.00
Special educational courses Back therapy training 10.22
Nutritional courses 58.80
Physical therapy Electrotherapy 4.39
Thermotherapy 3.05
Heliotherapy 3.00
Rehabilitation and health resort treatment Orthopedic rehabilitation (in-patient) 2752
Orthopedic rehabilitation (out-patient) 1786
Psychosomatic rehabilitation 6468
Preventive treatment at a health resort 3013

anesthesia, and osteopathy. These costs were calculated on
the basis of the 2015 EBM and are presented in Table 1.

Medical treatment

The patients were asked to provide information about the
different medical treatments they had received due to mac-
romastia and to report their frequency. They were asked
about physiotherapy, massage, fango, osteopathy, and spe-
cial educational courses for back therapy or nutrition. The
costs for medical modalities such as massage, fango, and
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physiotherapy were calculated on the basis of §125 of the
German Social Security Code (Sozialgesetzbuch V) using
the Bavarian statutory insurance company (AOK, Allge-
meine Ortskrankenkassen) as a reference point.

Costs for osteopathy were mainly not covered by insur-
ance. The mean costs for osteopathic treatment were taken as
indicated by the Professional Association of German Oste-
opathic Medical Associations (Berufsverband Deutscher
Osteopathischer Arzteverbiinde, BDOA) and Associa-
tion of Osteopaths in Germany (Verband der Osteopathen
Deutschland e.V., VOD) [31, 32] (Table 1).
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Special educational courses

Costs for back therapy training, nutritional courses, or
other educational courses were calculated by taking the
standard costs from several institutions in Bavaria, cal-
culated as costs per minute, and adjusting for inflation.
Table 1 lists the costs for back therapy training and nutri-
tional education courses.

Physical therapy

Patients were asked about balneotherapy, electrotherapy,
thermal therapy, hydrotherapy, and heliotherapy that had
been performed and the frequency of such treatments, as
described above. Costs were calculated in the same way as
for medical treatment, based on the AOK Bavaria insurance
company as a reference point (Table 1).

Rehabilitation and treatment in health resorts

In addition, patients were asked about rehabilitation stays
and treatments at health resorts associated with the symp-
toms of macrosomia. Frequencies and types were recorded,
as well as travel expenses. The costs for these procedures
were calculated on the basis of data from the German Pen-
sion Insurance Fund (Deutsche Rentenversicherung) [33].
Costs for preventive treatments were calculated with data
from Federal Health Reports (Gesundheitsberichterstattung
des Bundes) [34, 35].

Medication

Patients were asked about medication due to symptoms
related to macromastia. The various substances used were
divided into specific groups: analgesics, antidepressants/
psychopharmaceuticals, relaxants, ointments/dermatologic
medication, and other medication. The patients had to pro-
vide information about the drug name, dosage, frequency,
and duration.

Costs were calculated using drug prices from the Ger-
man pharmacopeia, Rote Liste 2015 (www.rote-liste.de). The
least expensive drug and package size were always used. All
prices were adjusted for inflation.

Frequency was classified into six categories (ranging
from: twice daily—once daily—several times per week—
once per week—several times per month—to once per
month). Days of medication intake were calculated for each
drug. The total was multiplied by the daily drug costs for
each drug. Costs for all the drugs in the above categories
were calculated.

Special brassiere

Patients were asked if they had a special brassiere due to
macromastia. The number of brassieres was reported.
Patients were asked to state whether the brassiere was cov-
ered by insurance. Costs for the special brassieres were
obtained from medical supply stores and were €70 on aver-
age. If they were covered by insurance, the patient had to
pay 10% of the price.

Physical exercise

Patients were asked if they had attended a fitness center or
gymnastics club due to the symptoms of macromastia. The
costs for these activities were reported and monthly costs
calculated.

Employment

Patients were asked about their employment before reduction
mammoplasty, stating whether they had missed work due to
symptoms of macromastia. The number of working hours
lost was reported, as well as the number of sick days. To
calculate costs due to absence from work, the gross domestic
product (GDP) per gainfully employed person in Germany
in 2015 was used, divided by average working days minus
24 days’ vacation [36]. The GDP was €309.95 per day.

Statistics

Microsoft Excel was used for data collection. Data analysis
was performed using IBM SPSS Statistics for Windows, ver-
sion 24.0 (IBM Corporation, Armonk, New York). Normally
distributed data are described as means and categorical data
as percentage frequencies.

Results

A total of 172 patients were identified at the first step.
Seventy-six out of 172 questionnaires were returned com-
pleted (44.1%, n=93 no answer; n =3 missing consent). The
patients’ mean age at the start of macromastia symptoms was
26.48 years, and their mean body mass index (BMI) was
27.93 kg/m®. The mean period between the start of symp-
toms and surgery was 11.82 years.

Direct medical costs
Physician visits and care

Contact with the family physician due to symptoms of mac-
romastia was reported by 55.3% of the patients. A total of
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Table 2 Costs arising for

-t > e Speciality Contact Visits per year Duration of consul-  Annual cost (€)

v131t§ t(.) Physmlans in different reported (%) tation (min)

specialities
General practitioner 533 1.74 8.07 34.77
Orthopedics 68.4 2.14 11.97 40.00
Dermatologist 22.4 0.39 2.67 5.61
Neurologist 18.4 0.42 5.10 11.82
Gynecologist® 75.0 1.46 14.75 21.74
Plastic surgeon® 60.5 1.09 15.39 112.60
Psychologist 11.8 0.37 3.99 6.44
Psychiatrist 6.6 0.06 1.46 1.33
Psychotherapist 13.2 1.10 4.86 20.38

4Costs for university out-patient departments were calculated and added

Table 3 Costs for imaging

Modality Frequency (%) Procedures (1) Annual costs
procedures. Frequency per patient (€)
represents the percentage
of pati.ents that utilized the Computed tomography 22.4 0.39 2.45
modality; procedures represents Magnetic resonance imaging 17.1 0.31 3.26
the mean number of performed
procedures X-ray 36.8 0.55 0.59

Ultrasound 47.4 0.19 0.20

1.74 visits per year were calculated, with a mean duration
of 8.07 min, resulting in a €21.80 base rate and €12.97 con-
sultation fee per year, representing annual costs of €34.77.

The corresponding figures for orthopedists were 2.14
visits per year with a mean duration of 11.97 min, resulting
in costs of €40.00 per year and patient. Figures for other
specialities are listed in Table 2.

Imaging

Almost two-thirds (73.3%) of the patients had undergone
imaging procedures due to symptoms of macromastia. The
costs for imaging procedures were calculated by multiplying
the number of procedures with the above-calculated prices.
Costs for computed tomography (CT), magnetic resonance
imaging (MRI), X-rays, and ultrasound are listed in Table 3.
Annual costs for the modalities were between €3.26 for MRI
and €0.20 for ultrasound. The total annual cost for imaging
was €6.51. Costs for mammography were not calculated, as
these procedures were also performed within the framework
of mammography screening in Germany.

Medicine procedures
In all, 28.9% of the patients underwent medical procedures

such as acupuncture or local anesthesia (neural therapy)
due to problems related to macromastia. The annual costs
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Table 4 Integrative medicine procedures: frequency and costs (Fre-
quency represents the percentage of patients that utilized the modal-
ity; procedures represent the mean number of performed procedures.)

Modality Frequency (%) Procedures (n) Annual costs
per patient (€)
Acupuncture 11.8 0.67 3.97
Chiropractic 2.7 0.09 0.05
therapy
Neural therapy 1.35 0.14 0.09
Dorn back therapy 1.35 0.14 0.24

for medicine procedures were between €3.97 for acupunc-
ture and €0.05 for chiropractic therapy. Total annual cost
was €4.37 per patient. The frequency of procedures and
the costs are listed in Table 4.

Remedial procedures

Over half of the patients (57.9%) stated that they had been
treated with physiotherapy to obtain relief from chronic
pain and musculoskeletal problems resulting from mac-
romastia. A mean of 8.37 visits per year had taken place
before surgery, resulting in annual costs of €132.66. Over
60% of the patients had received massage treatment for
pain relief, resulting in annual costs of €98.15. Costs for
these and other remedial methods are listed in Table 5.
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Table 5 Costs for remedial

Modality Patients (%) Visits per year Average duration Annual costs
procedures (min) per patient
O)
Physiotherapy 579 8.37 16.78 132.66
Massage 61.8 8.52 17.89 98.15
Fango 31.6 4.69 4.63 104.21
Manual therapy 22.4 4.03 1.86 75.04
Osteopathy 15.8 0.83 5.17 54.78
Back therapy training 31.6 5.06 12.08 51.71
Nutritional courses 17.1 1.18 6.89 69.38
Electrotherapy 10.5 0.38 1.10 1.67
Thermal therapy 1.3 0.07 0
Heliotherapy 1.3 0.08 0.2 0.24

Table 6 Costs for rehabilitation procedures

Rehabilitation type Patients (%)  Frequency  Annual costs
per patient
O)
Orthopedic 53 0.15 75.31
Psychosomatic 2.6 0.05 64.68
Prevention treatment 6.6 0.08 90.39

(health resort or spa)

Rehabilitation

Only 5.3% of the patients reported that they had received
orthopedic rehabilitation treatment before surgery, rep-
resenting €17.86 per patient. Psychosomatic rehabilita-
tion treatment was reported by 2.6%, representing costs
of €323.40 per patient. Prevention treatment at a health
resort or spa was used by 6.6% of the patients, with costs
of €241.04 per patient (Table 6).

Medication

A total of 172,949 days of medication were calculated,
representing 2672.61 days of drug administration per
patient. The total costs for medication for each patient
were €882.35 for the period of time before reduction mam-
moplasty, or €74.64 per year and patient.

The highest costs for medication were caused by anal-
gesics. The majority of the patients were taking analgesics
due to pain from macromastia (67.1%). The total days of
intake per patient between the start of symptoms and sur-
gery were calculated as 1145.38 days. The total costs per
patient were €276.67 for the period between the start of
symptoms and surgery. The annual cost of analgesics per
patient was €23.40.

Table 7 Medication intake due to macromastia: frequency, duration,
and costs

Type % Total days of ~ Days of Annual costs
intake intake per per patient (€)
patient
Analgesics 67.1 79,031 1145.38 23.40
Antacid agents 224 12,994 341.95 8.42
Antidepres- 11.8 17,460 239.18 8.41
sants/psy-
chopharma-
ceuticals
Relaxants 15.8 5088 74.82 2.75
Ointment/ 27.6 44,558 665.04 10.50
dermatologic
agents
Other 9.2 13,818 206.24 21.07
Total - 17,2949 2672.61 74.64

Figures for antacid agents, antidepressant drugs/psy-
chopharmaceuticals, relaxants, and ointments are listed in
Table 7.

Special brassiere

Special brassieres were needed by 51.3% of the patients
for pain relief before reduction mammoplasty. On average,
each patient had 3.12 special brassieres during the period
before surgery. The costs were covered by insurance in only
a single case. Costs for brassieres were around €70 per item,
resulting in total preoperative costs of €218.40 per patient,
or €18.47 per year.

Physical exercise
More than a third of the patients (34.2%) had attended exer-

cise classes for a mean of 10.37 months before reduction
mammoplasty. The average costs were €16.23 per patient
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and month, representing annual costs of €14.23. Among the
patients, 18.4% had been members of a gym for a mean of
14.06 months before surgery, with mean costs of €11.00 per
patient and month, representing annual costs of €13.08 per
patient.

Indirect costs
Travel expenses

As the questionnaire included questions about travel to and
from various relevant activities such as consultations, nutri-
tional courses, and physiotherapy, it was possible to calcu-
late travel expenses. On average, each patient had traveled
130.93 km during the period before surgery. Assuming a
cost of €0.30 per kilometer—the standard amount for com-
muter tax relief in Germany—this represents €3.32 per
patient and year.

Indirect nonmedical costs: sick leave and employment

The main cost factor was loss of productivity due to sick
leave resulting from symptoms of macromastia. Most of
the patients were in employment before surgery (88.2%),
with a mean of 28.73 work hours per week. One-third of
the patients had a mean of 4.68 sick days per year before
surgery. However, the symptoms had become worse over
time and their ability to work had been restricted for a mean
of 3.83 years before reduction mammoplasty. The total loss
of GDP during the period from first symptoms to surgery
was equivalent to €5555. Due to the variability of sick days
per year in the preoperative period, the total costs for each
patient had to be divided by the mean period of symptoms.
The annual costs per patient were thus €470.

Implications

Each stakeholder in the health-care system has a different
view of the costs. Society as a whole is the stakeholder with
the highest total costs, due to the German health-insurance
system and employee protection legislation. Costs for ini-
tiating objection proceedings against the health-insurance
funds’ medical service departments if they declined to cover
the costs for reduction mammoplasty were not included in
this calculation, as the aim was to present a cost analysis of
conservative treatment for macromastia.

Total costs per year and patient
The total annual cost per patient amounted to €1677.55.
Figure 2 shows the different annual costs in each category.

The major proportion of the annual costs (28%) was due to
loss of GDP resulting from sick leave, followed by costs for
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physiotherapy (8%) and plastic surgery consultations (7%).
In total, medical procedures such as physiotherapy, massage,
fango, back therapy training, nutritional courses, and manual
therapy made up almost one-third of the costs (32%).Costs
for medical consultation, medical treatment, physiotherapy,
medication, rehabilitation, and loss of productivity are costs
that have to be covered by society as a whole, due to the
German health-care system. In the present cohort of patients
with macromastia, these costs over the period of 11.82 years
amounted to a total of €19,829.15 per patient.

Costs for insurance companies

Insurance companies and other cost-bearers cover the costs
of medical consultations and imaging procedures. Acu-
puncture and chiropractic therapy also have to be covered
by insurance. Costs for physical therapy, back therapy educa-
tion, and nutritional education are subsidized at the level of
€75 per course twice a year by the insurance funds. Rehabili-
tation measures and prevention treatments at health resorts,
including travel expenses, are mainly covered by health
insurance companies or pension insurance funds. Special
brassieres were only covered by one health insurance com-
pany. Drug costs are covered by the health insurance com-
panies, with the exception of the insurance excess amount
that has to be paid by patients themselves.

A total of €1161.18 per year and patient have to be cov-
ered by insurance companies and other cost-bearers before
reduction mammoplasty, representing €13,725 over the
period of 11.82 years.

Discussion

There have been several studies on the cost-effectiveness of
surgical treatment for macromastia, but there is a lack of data
on the complete costs of the condition. This questionnaire
survey for the first time provided an opportunity to calculate
the costs arising from conservative treatment for macromas-
tia on the basis of real-world data. The limited data previ-
ously available are based on single cases and often do not
include indirect and nonmedical costs—e.g., those due to
loss of productivity [28]. Scholz et al. estimated the costs of
conservative treatment for the 6 months before surgery as
representing €4725 [28].

In contrast, the present study is based on real-world data,
averaged for more than 70 patients with macromastia. The
socioeconomic costs, including travel expenses and loss of
productivity, are also taken into account. Although the costs
calculated are lower than existing estimates, they appear to
be reasonable. As the costs are averaged over a large cohort
and a long period of time, their dynamic is flattened.
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annual costs per year before surgery [€]

loss of productivity
Physiotherapy

Plastic surgeon

Fango

Massage

Preventive treatment at a heaith resort
Orthopedic rehabilitation
Manual therapy of the spine
Nutritional courses
Psychosomaic rehabilitaion
Osteopathy

Back therapy training
Orthopedics

General practitioner
Sports

Analgesics

Gynecologist
Other medications
Psychotherzpst
special brassieres
Neurologist

Ointment
Antacid agents
Antidepressants

Medical Imaging
Psychologist
Dermatologist
Acupuncture
Travel Expanses
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Electrothergpy
Psych@atrist

Dorn back therzpy
Heliotherapy
neuraltherapy
Chropractic therapy
Thermothergpy
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Fig.2 Proportion of costs per patient for treating the symptoms of macromastia on total annual costs of €1677 (€)

The annual costs for conservative treatment of macro-  the beginning of symptoms to surgery was 11.82 years.
mastia are calculated on the basis of the data from the ques-  Assuming hypothetically that all patients were to be treated
tionnaires completed by the patients. The median age for ~ conservatively without surgery until the end of their lives,

the start of symptoms was 26.48 ye

ars. The period from  with an average life expectancy of 82 years, the costs have
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to be multiplied. In this example, the total lifetime costs
for conservative treatment for macromastia would be
55.52x €1677.59 =€93,140 per patient.

However, it can be assumed that symptoms and problems
due to macromastia will increase over time, leading to an
increase in the annual costs, so that the total lifetime costs
are likely to be even higher than calculated. On the other
hand, costs due to loss of productivity will decrease after
the age of 65-67 due to retirement.

Assuming that 1-5% of the female population suffer from
macromastia [4], the costs of ineffective treatment can be
regarded as high, quite apart from the pain and chronic prob-
lems of the women affected.

Decision-making on whether the costs of macromastia
are to be covered by insurance is currently based on different
criteria. It is mainly the nature of the surgery that is impor-
tant whether it is only aesthetic or is medically indicated.
Insurance companies often argue that reduction mammo-
plasty is a form of plastic surgery and decline to reimburse
the costs. The evidence provided here of the total costs of
macromastia may provide further arguments in support of
insurance coverage.

Regardless of the costs for each category, the usefulness
of each form of treatment has to be assessed. Several studies
have evaluated the effect of weight reduction, for example,
and found that it did not have any positive effects on the
symptoms of macromastia [2, 11, 20]. The resources, includ-
ing costs, that are devoted to weight reduction are therefore
of very limited effect. There are no reports in the published
literature describing any form of conservative treatment
that leads to long-lasting reduction of the symptoms of
macromastia.

Limitations

In this study, costs were calculated from the start of symp-
toms to surgery with reduction mammoplasty, as the study
cohort was recruited from this group of patients. There
might, therefore, be some bias in the patient selection, since
women with macromastia who do not have any symptoms
will not seek medical treatment. It might be assumed that
these patients do not need special treatment and so will not
give rise to any additional costs. However, as one reasonable
definition of macromastia makes the presence of chronic
pain an obligatory element, the present cohort of patients is
in fact representative of this diagnostic group.

Recall bias: As the patients were recruited several years
after surgery, it is possible that the information which they
provided about the years before surgery is not complete.
Moreover, no exact information is available about variabil-
ity in costs during the years before surgery. For example,
patients might have consulted their family physician several
times at the start of symptoms, before the diagnosis and the

@ Springer

cause of pain were identified, with no further consultations
being needed after the diagnosis. On the other hand, it is
quite possible that the symptoms increase over time, with
the frequency of appointments with a physiotherapist, for
example, also increasing.

Future prospects

Since it is known from several studies that conservative
treatments such as weight reduction and exercise [11] fail to
result in a reduced breast size and that physiotherapy, spe-
cial brassieres, and medication do not have any long-lasting
effects on symptom control [2, 11, 29] in patients with mac-
romastia, the costs of conservative treatment could be saved
if a causal therapy approach was to be pursued.

On the other hand, quality assessment is nowadays
becoming increasingly important in the calculation of
health-care costs, and the loss of quality of life also needs
to be taken into account during therapeutic decision-making.
A cost-utility calculation would, therefore, be helpful, and
this should be the focus of further research.
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