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Objective: The objectives of this study were to elicit self-reported health status, quantify osteoporosis-related burden, and understand 
preferences for treatment attributes among postmenopausal women with severe osteoporosis in Greece.
Methods: Postmenopausal women with self-reported severe osteoporosis, defined as having suffered at least one osteoporotic fracture 
and reporting a T-score of ≤−2.5, were asked to evaluate their health status, osteoporosis management, and disease-related physical, 
emotional, and financial burden. Participants were also asked to rate a series of treatment attributes and state their preference for 
unlabeled anabolic treatments, based on scenarios describing key treatment characteristics.
Results: Approximately one third (31%) of the 186 participants who responded to the survey in full had been living with severe 
osteoporosis for more than 10 years. Three quarters of participants (72%) considered their overall quality of life (QoL) to be worse 
than it had been 10 years prior, and the vast majority (89%) attributed this deterioration to osteoporosis. Direct, out of pocket, disease- 
related costs of at least €100 per month were reported by 86% of participants. Patients attached the greatest value to a treatment that 
would decrease probability of future fractures, followed by increase in bone density, safety, and mode and frequency of administration. 
When asked to select their preferred treatment scenario between two anabolic treatments, 70% of participants opted for the scenario 
that shared treatment characteristics with romosozumab over a scenario that shared treatment characteristics with teriparatide.
Conclusion: Our study revealed that osteoporosis placed a considerable burden on QoL for postmenopausal women with severe 
osteoporosis in Greece. Patients reported valuing treatment efficacy, measured through reduction in future fractures and increase in 
bone density, and safety, as key treatment attributes.
Keywords: osteoporosis, patient preference, burden of disease, quality of life

Plain Language Summary
This study aimed to describe patient-reported health status and quality of life in postmenopausal women with severe osteoporosis in 
Greece, and to understand patient preferences for osteoporosis therapies. Postmenopausal women with self-reported severe osteo-
porosis evaluated their health status, osteoporosis management, and disease-related physical, emotional, and financial burden. They 
also rated a series of treatments attributes and stated their preference for one out of two unlabeled osteoporosis treatments. Three 
quarters of the participants reported that their quality of life had reduced over the last 10 years, and most of these participants reported 
that this was due to their osteoporosis. When asked about treatment preferences, patients valued a treatment that would decrease 
probability of future fractures, followed by increase in bone density, safety, mode of administration, and frequency of administration. 
Our study revealed that osteoporosis can place a considerable burden on QoL for postmenopausal women with severe osteoporosis in 
Greece. Overall, patients valued the treatment that was more effective and safer.
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Introduction
Osteoporosis is becoming increasingly prevalent worldwide and can place a substantial burden on patients in terms of quality 
of life (QoL) and disability. A systematic analysis of the Global Burden of Disease 2019 reported 178 million (95% 
uncertainly interval [UI] 162–196) new cases of fracture, 445 million (428–484) prevalent fractures, and 25.8 million (17.8– 
35.8) years of healthy life lost due to disability (YLDs) due to fractures. Between 1990 and 2019, the absolute number of 
incident cases increased by 33.4% and of prevalent cases by 70.1%, despite a decrease in age standardized rate of total 
incident and prevalent fractures. These findings reflect the increase in fractures with age and the rapidly growing global shift 
towards an ageing society.1 Further, and according to the most recent SCOPE report, the annual number of osteoporotic 
fractures in the EU27+2 is expected to increase by 1.06 million, from 4.28 million in 2019 to 5.34 million in 2034.2

Osteoporosis is managed with pharmacological treatment. Patients consider attributes of their treatment, such as 
treatment efficacy, safety, mode/frequency of administration, and cost as very important.3 Early diagnosis and access 
to care are critical to the management of osteoporosis, by increasing bone mineral density and reducing fracture risk. 
Global clinical guidelines focus on fracture risk assessment, diagnosis, pharmacological treatment, and follow-up to 
achieve better disease control and improved public health outcomes. Incorporating patient preferences and percep-
tions in the management of osteoporosis, including health research, treatment guidelines, and regulatory processes, 
has been shown to inform healthcare resource allocation and is considered best practice by the World Health 
Organization (WHO) and the European Society for Clinical and Economic Aspects of Osteoporosis, Osteoarthritis 
and Musculoskeletal Diseases (ESCEO).4 This is particularly important when drafting osteoporosis treatment guide-
lines, which traditionally overlook or underplay patient values and preferences.5

In Greece, approximately 99,000 new fragility fractures, or 272 fractures per day, were estimated to have occurred in 
2019, an increase of 1.8 fractures/1,000 individuals compared with 2010. The annual number of deaths associated with 
a fracture event was estimated at 130 per 100,000 individuals aged 50 years or over. Lifetime probability of hip fracture (%) 
at 50 years of age in men and women was 8.0% and 15.8%, respectively. Direct costs of incident fractures in Greece in 2019 
were €694.7 million, to which another €203.5 million should be added for the cost of long-term disability resulting from 
fractures that occurred before 2019. Additionally, the cost of pharmacological interventions was €80.5 million. Thus, total 
direct costs for 2019 (excluding the value of QALYs lost) amounted to €980 million.6 Due to this high burden, osteoporosis 
is considered a public health challenge in Greece. The healthcare system covers the cost of diagnosis and access to care, 
including pharmaceutical treatments. Additionally, updated clinical guidelines for the diagnosis and treatment of osteo-
porosis in Greece have been recently published by the Hellenic Society for the Study of Bone Metabolism (HSSBM),7 

which have been endorsed by the Central Health Council and published by the Ministry of Health.8

This comprehensive policy framework has to date, to the best of our knowledge, not been assessed against evidence 
on the QoL or financial burden of patients with osteoporosis, including severe osteoporosis, which is the most resource- 
intensive type of osteoporosis, or their preference for specific treatment attributes. Therefore, evidence on current patient 
challenges or preferences in those with severe osteoporosis is lacking and further information is required in order to 
inform future healthcare decisions for the optimal management of severe osteoporosis in Greece.

This study aimed to elicit self-reported health status, quantify severe osteoporosis-related burden, and understand the 
preferences of postmenopausal women with severe osteoporosis for anabolic therapies in Greece. Anabolic therapies have the 
same reimbursement status in Greece and are excluded from any patient co-payment for severe osteoporosis (all other treatment 
options have an out-of-pocket co-payment rate of 25%). This removes any cost considerations from the preference analysis.

Methods
This was a descriptive, observational, cross-sectional study with a convenience sample. Data were collected through an 
online patient survey during a 2-month period, between May and July 2021.

Study Population and Procedures
The study sample consisted of postmenopausal women with severe osteoporosis, defined as those who reported having 
experienced at least one osteoporotic fracture and a formal diagnosis of a Dual-energy X-ray absorptiometry (DXA) 
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T-score of ≤−2.5 at either lumbar spine and/or hip. Women who were neither postmenopausal nor suffering from self- 
reported severe osteoporosis, as defined above, were excluded from the study. All participants were members of, or 
associated with, the Greek Bone Health Association “Petalouda”. As sample size requirements are difficult to predict in 
patient preference studies,9 purposive sampling was used to select the study sample as it is a non-probability sampling 
method, in which participants are selected with a purpose (a criterion of selection) in mind.10 The study protocol and 
instrument were sent to and approved by the Board of Directors of “Petalouda”, who agreed to participate in the study. 
Subsequently, “Petalouda” sent an email to members/associated parties containing an invitation to participate, an 
informed consent form, information regarding the study and a link to the questionnaire. Based on current legislation 
regarding the General Data Protection Regulation (GDPR), “Petalouda” was not aware of the medical history of each 
member and/or friend, therefore the total number of eligible subjects was not known. Upon initiating the survey, 
participants were asked to self-declare whether they had severe osteoporosis, as defined above. Only patients with self- 
reported severe osteoporosis were allowed to proceed and participate in the survey.

Research Tool
The survey contained the following sections:

Participant Characteristics
This section recorded anonymized participant demographics (age, place of residence, educational level, and household 
composition) and source of income.

Patient Reported Health-Related Quality of Life (HR-QoL)
HR-QoL was recorded and measured via the QoL Questionnaire (QUALEFFO-41) instrument,11 as validated in Greek, 
and the Osteoporosis Quality of Life Questionnaire (OQLQ) instrument.12 QUALEFFO-41 was selected due to its 
disease-specific content, since it was developed by the European Foundation for Osteoporosis, and is validated in Greek. 
OQLQ was selected as it correlates well with generic measures and fractures and can detect health improvements or 
disabilities.13

Osteoporosis Management Paradigm and Burden
This section recorded participants’ current health status and disease burden, in terms of physical and mental health, and 
financial costs.

Importance of Treatment Attributes
Participants were asked to rate the importance of specific treatment attributes, namely efficacy, safety, mode of 
administration, and frequency of administration. Treatment attributes included in this section were selected based on 
a recent review of 26 studies reporting the values and preferences towards osteoporosis treatments of 15,348 women and 
were validated in the pilot study as described below.3

Risk-Benefit Trade off Table
The questionnaire was followed by a risk-benefit trade-off table (Table 1) to measure patients’ preferences between two 
unlabelled anabolic treatments for severe osteoporosis (teriparatide and romosozumab). The risk-benefit trade-off table 
structure followed the optimal decision support tool for postmenopausal osteoporotic women recently reported in Carrissa 
Abigail Roxas et al.14 The different considerations reported as important to patients in this study were efficacy, method and 
frequency of administration, side effects, and cost. Of those, our study did not evaluate the importance to patients of treatment 
cost, as social insurance in Greece covers 100% of the cost of both teriparatide and romosozumab. Treatment brand names or 
International Non-Proprietary Names (INNs) were not revealed in the trade-off table. Patients were provided with data for 
both options on each of the following parameters: BMD change at the hip, femoral neck and lumbar spine, fracture frequency 
within a 12-month treatment period, method and duration of treatment administration, incidence of adverse events, and 
incidence of serious adverse events. Participants were then asked to select a preference for one of the two scenarios. Data used 
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in the trade-off table were derived from the STRUCTURE study.15 STRUCTURE was a randomized, Phase 3, open-label, 
active-controlled study run at 46 sites over a 12-month period in North America, Latin America, and Europe. Eligible patients 
were women aged between 55 and 90 years with postmenopausal osteoporosis who had taken an oral bisphosphonate for at 
least 3 years before screening and alendronate the year before screening, an areal BMD T score of −2.5*SD or lower at the 
total hip, femoral neck, or lumbar spine, and a history of fracture. Patients were randomly assigned (1:1) to receive 
subcutaneous romosozumab (210 mg once monthly) or subcutaneous teriparatide (20 μg once daily). The primary endpoint 
was percentage change from baseline in areal BMD by dual-energy x-ray absorptiometry at the total hip through Month 12 
(mean of Months 6 and 12), using a linear mixed effects model for repeated measures which represented the mean treatment 
effect at Months 6 and 12. All randomized patients with a baseline measurement and at least one post-baseline measurement 
were included in the efficacy analysis. Data on adverse events (AEs) were also elicited from the STRUCTURE study.

Pilot Study
The survey questionnaire was pre-tested with a Greek endocrinologist and two patient representatives of “Petalouda” to 
evaluate the suitability of the survey in answering the research question, the validity of content, clarity of language, and 
ease of understanding. Feedback was incorporated into the final survey questionnaire. Responses provided during this 
phase were excluded from the final sample and analysis.

Table 1 Trade-off Table

Attributes Treatment Option 1 Treatment Option 2

BMD Change (hip) 2.6% increase from baseline after 12 months of treatment 0.6% decrease from baseline after 12 months of treatment

BMD change 
(femoral neck)

3.2% increase from baseline after 12 months of treatment 0.2% decrease from baseline after 12 months of treatment

BMD change 
(lumbar spine)

9.8% increase from baseline after 12 months of treatment 5.4% increase from baseline after 12 months of treatment

Fracture frequency 
within a 12-month 
treatment

3.2% of postmenopausal women had avertebral fracture 
and 3.4% non-vertebral fractures

5% of postmenopausal women had avertebral fracture and 
2.6% non-vertebral fractures

Administration/ 
Duration of 
treatment

● Administered subcutaneously
● Once every month
● For 12 months, followed up by anti-resorptive therapy

● Administered subcutaneously
● Once every day
● For 24 months, followed up by anti-resorptive therapy

Adverse Events 75% of patients experience some type of mild adverse 

event during a12-month treatment period
● 13% of patients on this option experience 

nasopharyngitis
● 10% of patients on this option experience arthralgia
● 8% of patients on this option experience injection-site 

reaction
● 1% of patients on this option experience hypocalcaemia
● <1% of patients on this option experience 

hypercalcaemia

69% of patients experience some type of mild adverse 

event during a12-month treatment period
● 10% of patients on this option experience nasopharyngitis
● 6% of patients on this option experience arthralgia
● 3% of patients on this option experience injection-site 

reaction
● 0% of patients on this option experience hypocalcaemia
● 10% of patients on this option experience hypercalcaemia

Serious Adverse 
Events

8% of patients on this option experienced serious adverse 

events, while 3% of patients on this option discontinued 

the treatment due to these adverse events

11% of patients on this option experienced serious adverse 

events, while 6% of patients on this option discontinued the 

treatment due to these adverse events

Notes: After reviewing the Table, participants were asked which treatment option they would choose, given their current general health and quality of life, i.e.,Treatment 
option 1. or Treatment option 2.
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Statistical Analysis
Cronbach’s alpha was calculated to assess internal consistency. Means and standard deviations (SD) were reported for 
continuous normally distributed variables. If non-normality was observed, medians were also reported. To evaluate the 
normality of the data, a Shapiro–Wilk test was performed along with graphical representation (QQ plot). An independent 
samples t-test was used to determine whether there was a statistically significant difference in patient characteristics 
between the means of the group that opted for treatment option 1 (romosozumab characteristics) vs the group that opted 
for treatment option 2 (teriparatide characteristics) in the risk-benefit trade off table (Table 1).

Results
A total of 350 invitations for the survey were sent via email and 283 (81%) women responded; of these, 186 (66%) 
completed the survey in full and were included in the analysis. Patient characteristics, osteoporosis disease history and 
current management, and osteoporosis burden are presented below and in Table 2.

Table 2 Patient Sociodemographic Characteristics, Osteoporosis Disease 
History, Current Management and Burden

N (186) %

Age

50–60 years 28 15

61–80 years 133 72

81–87 years 25 13

Area of residence

Urban 91 49

Suburban 54 29

Rural 41 22

Region

Eastern Macedonia and Thrace 7 4

Attica 79 42

North Aegean 5 3

Western Greece 4 2

Western Macedonia 8 4

Epirus 17 9

Thessaly 14 8

Ionian Islands 5 3

Central Macedonia 12 6

Crete 6 3

South Aegean 6 3

Peloponnese 14 8

Central Greece 9 5

Level of Education

Elementary School 43 23

Middle School 44 23.7

High School 37 20

College/Bachelor 61 32.8

Master/PhD 1 0.5

Employment Status

Civil servant 15 8

Employed 14 7.5

Freelancer 11 6

Homemaker 64 34

Unemployed 7 4

Retired 74 40

Other 1 0.5

(Continued)
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Patient Characteristics
All participants were female, 72% were aged between 61 and 80 years, and 49% were living in an urban setting. There 
was a good distribution across all Greek provinces, with almost half (42%) of participants based in Attica, and 58% in the 
rest of Greece. Almost one third of survey respondents held a graduate or postgraduate degree. Approximately 40% of 
respondents were retired, 34% were housewives, and 22% were currently employed. Overall, 58% were married with 
children and 29% were widowed with children.

Table 2 (Continued). 

N (186) %

Marital Status

Single 3 1,5

Single with children 1 0,5

Married 3 2

Married with children 108 58

Divorced with children 14 7.5

Divorced 1 0.5

Widowed with children 54 29

Widowed 2 1

Years since osteoporosis diagnosis

0–5 years 64 34.2

6–10 years 65 34.9

11–15 years 20 10.8

16–20 years 16 8.7

21–25 years 14 7.1

25+ years 7 3.6

First osteoporotic fracture

Vertebral fracture 57 31

Forearm fracture 49 26

Ankle fracture 40 22

Hip fracture 31 17

Other 9 4

Additional fracture since their first

Yes 84 45.2

No 102 54.8

Recovery time from first fracture

Less than 1 month 8 4.3

1–2 months 65 34.9

3–4 months 64 34.4

4+ months 49 26.3

Pharmaceutical treatment

Yes 151 81

No 35 19

General health

Very good 1 1

Good 17 9

Average 41 22

Bad 89 48

Very bad 38 20

Quality of life (compared to 10 years ago)

Much better now 1 0.5

Slightly better now 17 9.1

Unchanged 34 18.3

Slightly worse now 89 47.8

Much worse now 45 24.2
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Osteoporosis Disease History and Current Management
The majority (69%) of participants reported being diagnosed with severe osteoporosis over the past 10 years, 20% over 
the past 11 to 20 years, and 11% were diagnosed more than 20 years ago. Vertebral fracture was the first osteoporotic 
fracture in 31% of participants, forearm fracture in 26%, ankle fracture in 22%, and hip fracture in 17%. Almost half 
(45.2%) of participants reported additional fractures since their first osteoporotic fracture. The majority (61%) of 
participants reported an average recovery time from the fracture, defined as the time taken to recover from the physical 
impact of fracture, of at least three months. In total, 81% of participants reported receiving some type of pharmaceutical 
treatment for their osteoporosis, beyond calcium and vitamin D.

Osteoporosis Burden
The majority (68%) of participants considered their general health to be below average for their age, 22% reported their 
general health as satisfactory or average, and only 10% considered their health to be good or very good. Almost three 
quarters (72%) of all study participants considered their overall QoL to be worse compared with 10 years ago, with 89% 
(119/134) attributing this deterioration to their osteoporosis. Of these participants, 60 (50%) had experienced a refracture 
since their first fracture.

HR-QoL: Pain and Discomfort
Most participants reported experiencing back pain at least 2–3 days per week, with only 7% reporting that they never 
experienced back pain. Participants also scored a mean of 3 (SD=1.21) on the pain/discomfort scale included in the 
QUALEFFO-41 questionnaire (where 1=extreme distress or discomfort and 6=no distress or discomfort).11 

Approximately 38% of participants reported experiencing high levels of pain in general. Almost half (43%) of the 
participants experienced high levels of distress or discomfort due to pain from carrying things and due to pain from 
standing for long periods of time (44%).

HR-QoL: Mobility
On the mobility scale included in the QUALEFFO-41 questionnaire11 (where 1=only with help and 5=without difficulty), 
participants scored a mean of 2.83 (SD=1). Over half of the respondents (56%) reported experiencing high levels of 
difficulty (defined as a response of 1 or 2) when kneeling. A total of 50% reported experiencing high levels of difficulty 
when climbing stairs to the next floor of a house, while 40% reported difficulty walking 100 meters.

HR-QoL: Mental Health and Stress
On the mental health/stress scale included in the OQLQ questionnaire12 (where 1=all the time and 7=never), participants 
scored a mean of 3.46 (SD=1.41). The majority reported experiencing a very frequent fear of fractures and a very 
frequent fear of falling (65% and 66%, respectively). Approximately half of the participants were very angry about 
having an illness at a time of their life when they planned to enjoy themselves, and 48% reported feeling very frustrated.

Financial Burden
On average, 86% of participants spent at least €100 per month in personal or family costs related to their osteoporosis. 
The majority (84.4%) reported out of pocket costs for medication to manage their pain/discomfort and 63% reported 
paying for rehabilitation services (e.g., physiotherapy or gym classes). Almost 35% of participants reported paying out of 
pocket costs for hospitalization and/or other medical services, and approximately 25% reported paying for caring for their 
family and/or household. With respect to indirect costs due to missed workdays, the vast majority (95%) of respondents, 
who were employed, reported having missed work due to their osteoporosis; most of them once every 3 (40%) or 6 
(33%) months, for multiple days on each occasion.
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Preferences for Treatment Attributes
On a scale of 1=unimportant to 10=extremely important where 5=average, almost all participants (93%) ranked 
a decrease in the probability of sustaining a fracture at above average importance (mean=8.71, SD=1.67), followed by 
an increase in bone density (89% of participants, mean=8.31, SD=1.83), probability of severe adverse events (88% of 
participants, mean=8.13, SD=2.04), mode of administration (75% of participants, mean=7.24, SD=2.26), and frequency 
of administration (70.4% of participants, mean=6.83, SD=2.37) (Table 3). The majority (68%) of participants reported 
a preference for oral osteoporosis treatments, while 23% preferred subcutaneous treatment, and 5% preferred intravenous 
treatment administration. The remaining 4% of participants did not express an opinion on this matter or stated that they 
would follow their doctor’s recommendation. The majority (53%) preferred having their osteoporosis treatment admi-
nistered once every 6 months or even less frequently. Around half of participants (58%) would consider their 
osteoporosis treatment to be effective if it led to a 50% reduction in future fracture risk, 10% would consider their 
osteoporosis treatment to be effective only if it led to an 80% reduction in risk, and almost 20% only if it led to at least 
a 90% reduction in risk. Furthermore, the vast majority (90%) of participants would consider their osteoporosis treatment 
to be effective if it led to an increase of at least 15% in their bone mineral density (BMD), almost half (57%) would 
consider treatment effective if it led to a 15–20% increase in BMD, and 33% only considered treatment to be effective if 
it led to at least a 20% increase in BMD. Almost all (94%) participants reported that their preference for an osteoporosis 
treatment was influenced by their knowledge of the probability of severe AEs.

Risk-Benefit Trade-off Table
Participants were asked to select one of two unlabeled options from the risk-benefit trade-off table (Table 1); treatment 
option one shared attributes with romosozumab, whereas treatment option two shared attributes with teriparatide. Overall, 
70% opted for treatment option one. There were no statistically significant differences in levels of pain/discomfort, level of 
mobility, or financial burden between the group that selected treatment option one compared with those who selected 
treatment option two. Patients who selected treatment option one experienced a fear of fractures more frequently 
(mean=3.09, SE=0.11) than those who chose treatment option two (mean=3.50, SE=0.18), t(184)=−2.02, p <0.05. 
Additionally, respondents who selected treatment option one experienced a fear of falling more frequently (mean=3.08, 
SE=0.12) than those who chose option two (mean =3.55, SE=0.19), t(184)=−2.18, p <0.05.

Participants who opted for treatment option one rated a decrease in fracture probability as more important (mean=8.88, 
SE=0.14) than those who selected option two (mean=8.32, SE=0.24), t(184)=2.10, p <0.05. Similarly, patients who chose 
treatment option one rated the probability of severe AEs as a more important treatment attribute (mean=8.45, SE=0.17), 
compared with those who chose treatment option two (mean=7.39, SE=0.29), t(184)=3.32, p <0.01.

Discussion
This is the first study assessing self-reported quality of life and perceived disease burden amongst postmenopausal 
women with severe osteoporosis in Greece. Study participants largely reported a below average QoL, with the vast 
majority attributing this to their osteoporosis. Respondents in this study consistently reported pain and discomfort, 
mobility issues and mental health/distress challenges, all related to the presence of osteoporosis.

Table 3 Osteoporosis Treatment Attribute Mean Scores and Standard Deviation*

Treatment Attribute N Mean Std. Deviation

Administration frequency 186 6.82 2.37
Mode of administration 186 7.24 2.26

Decrease in fracture probability 186 8.71 1.67

Increase in bone density 186 8.31 1.83
Probability of severe adverse events 186 8.13 2.04

Notes: *Participants were asked to rate the importance of each attribute on a scale from 1 (“not important at all”) to 10 
(“extremely important”).
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These findings on impaired HR-QoL confirm previous findings from other studies. A study by de Oliveira Ferreira 
et al reported that women with osteoporosis experienced impaired QoL, as assessed with the QUALEFFO-41 and the SF- 
36 scales in all domains studied, but especially relating to the physical, psychological, and social domains.16 Other work 
by Cohen-Solal and de Vernejoul reported the long-term physical, psychological, and social consequences of osteoporo-
sis that affect QoL, impair social and leisure activities, and potentially alter emotional status to the extent of causing 
depression amongst patients with osteoporosis.17 Finally, hip and vertebral fractures in osteoporotic women have been 
shown to impact quality adjusted life years (QALYs) by Tosteson et al.18 Their study reported mean QALY values, where 
1=perfect health and 0=death, of 0.82 (95% CI: 0.76, 0.87) among 114 women with one or more vertebral fracture and 
0.63 (95% CI: 0.52, 0.74) among 67 women with hip fracture compared with 0.91 (95% CI: 0.88, 0.94) among 201 
women without fracture.

Our study indicates that postmenopausal women with severe osteoporosis in Greece are burdened with substantial 
disease-related out of pocket costs of at least €100 per month, primarily for medication to manage pain, rehabilitation, 
and other medical services. This finding is in line with previously reported data on out-of-pocket payments in Greece, 
a country with one of the highest private healthcare expenditures. Giannouchos et al reported informal healthcare 
payments (median=€150) in more than half (63%) of all healthcare incidents (n=3494 healthcare incidents were reported 
by 3183 household representatives) in a sample of the general population in 2016–2017.19 In another study conducted in 
Australia, which evaluated out-of-pocket expenses for women with osteoporosis, participants had a mean of 6.8 
consultations with healthcare practitioners for their osteoporosis in the previous 12 months, and 46% of participants 
used three or more types of complementary medicine products/practices in the same period. Overall, participants incurred 
an arithmetic mean of AU$594 (median=$350; inter-quartile range=$450) in out-of-pocket expenditure for healthcare use 
over the 12-month period.20

Additionally, in our study, severe osteoporosis appeared to impact on participants’ ability to work, with 40% of 
employed respondents reporting having missed work due to their osteoporosis once every 3 months, 32.5% once every 6 
months and 12.5% at least once every 2 months. Fragility fractures have previously been associated with indirect costs 
attributable to absenteeism from paid or unpaid/voluntary work following a fracture; in a Dutch study of 116 patients 
who prospectively completed cost diaries every 3 months for 1 year after a hip fracture, absenteeism, both for paid and 
voluntary work, accounted for half of the total costs of fracture.21

Our study indicates that patients with severe osteoporosis place the greatest importance on treatment efficacy and 
safety, followed by mode and frequency of administration. These findings are in line with a recent review of 26 studies 
reporting the values and preferences regarding osteoporosis treatments of 15,348 women (mean age=66 years).3 This 
review revealed that women valued both effectiveness and adverse events, followed by convenience of taking the 
medication and its effect on daily routine (less frequent dosing was preferred, and administration by injection was 
preferred over oral administration if given less frequently). Key attributes evaluated in our study are also confirmed by 
another recent review of patient preferences and satisfaction with osteoporosis treatment.22 Our results relating to 
treatment attribute preferences appear to be in line with a recent discrete choice experiment among 188 patients with 
osteoporosis in the Netherlands.23 Though different in methodology, the hypothetical treatment options in this study were 
also characterized by three attributes: treatment efficacy, side effects, and mode/frequency of administration.

Another discrete choice experiment conducted in Belgium, France, Ireland, the Netherlands, Spain, Switzerland, and the 
UK asked participants to choose repeatedly between two hypothetical unlabeled drug treatments (and an opt-out option) 
that varied with respect to four attributes: efficacy in reducing the risk of fracture, type of potential common side effects, and 
mode and frequency of administration.24 In all countries, patients preferred treatments with higher effectiveness, and 
6-monthly subcutaneous injection was always preferred over weekly oral tablets. These findings, i.e., a greater importance 
placed on effectiveness and a preference for less frequent dosing, are in line with our results.

Our findings of a preference for less frequent dosing are also confirmed in a review by Hiligsmann et al.25 This 
review underlined variations in the preferences of patients in most studies, highlighting the importance of considering 
individual preference in decision making to improve osteoporosis care. Finally, when participants in this study were 
asked to select their preferred treatment scenario between two unlabeled anabolic treatments, 70% opted for the scenario 
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that shared treatment characteristics with romosozumab over a scenario that shared treatment characteristics with 
teriparatide.

This is, to the best of our knowledge, the first patient preference survey using a risk-benefit trade-off table to compare 
characteristics of unlabeled treatment scenarios between anabolic therapies in severe osteoporosis.

Limitations
Although this study followed good research practices and was designed and conducted by experienced clinicians and 
researchers, some limitations are to be considered in the interpretation of the results. This study was conducted via 
e-mail, therefore patients without an email address registered to “Petalouda” would not have received an invitation to 
complete the questionnaire. This may have introduced sampling bias and generalizability limitations, as patients lacking 
access to the internet or with limited computer skills are unlikely to have been able to participate. Furthermore, patients 
were included in the study based on their self-reported status of severe osteoporosis. QoL and disease severity were also 
self-reported in the context of osteoporosis alone, disallowing for any additional comorbidities, including COVID-19, 
which may have had an impact on overall patient QoL at the time of the study. The characteristics of both treatments 
were based on a single trial (STRUCTURE), which may not fully represent the totality of clinical evidence available for 
both treatments as differently selected treatment characteristics could have led to varying preference outcomes. Finally, 
despite patient preference research being widely used, it has the inherent limitation that respondents are stating their 
hypothetical preferences, which may differ from their preferences in real-life treatment decision-making.26

Conclusion
Our study evaluated the burden of severe osteoporosis on self-reported QoL of postmenopausal women in Greece and 
elicited patient preferences for treatment attributes. Patients valued treatment efficacy, measured through reduction in 
future fractures and increase in bone density, and safety, as key treatment attributes. When asked to select their preferred 
treatment scenario between two unlabeled anabolic treatments, 70% opted for the scenario that shared treatment 
characteristics with romosozumab over a scenario that shared treatment characteristics with teriparatide. This is the 
first study in Greece to report QoL, financial burden, and preferences for treatment attributes of postmenopausal women 
with severe osteoporosis. This study may help to inform future treatment protocols and prescription guidelines to further 
optimize osteoporosis treatment outcomes.

Data Sharing Statement
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