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Abstract
Purpose The total number of older adults in Turkey is striking, amounting to around 8 million, and this translates into con-
siderably higher numbers of cases of osteoporosis (OP) and fractures in older adults. In this article, we outlined the current 
situation of OP in older adults in Turkey and investigated the differences between Turkey and a representative developed 
European country (Belgium), in terms of the screening, diagnosis, and treatment of OP. Our intention in this regard was to 
identify areas in need of improvement and subsequently to make a clear call for action to address these issues.
Methods Herein, considering the steps related to the OP approach, we made a complete review of the studies conducted in 
Turkey and compared with the literature recommendations.
Results There is a need for a national osteoporotic fracture registry; measures should be taken to improve the screening and 
treatment of OP in older males, such as educational activities; technicians involved in dual-energy X-ray absorptiometry (DXA) 
scanning should undergo routine periodic training; all DXA centers should identify center-specific least significant change values; 
all older adults should be considered for routine lateral dorsolumbar X-ray imaging for the screening of vertebral fractures while 
ordering DXA scans; the inclusion of vertebral fracture assessment (VFA) software in DXA assessments should be considered; 
screening using a fracture risk assessment tool (FRAX) algorithm that is specific to Turkey should be integrated; the fortification 
of foods with vitamin D is required; the high fracture risk by country-specific FRAX algorithm and the presence of falls/high fall 
risk should be integrated in reimbursement terms; and finally, more “fracture liaison services” should be established.
Conclusion We suggest that the practical consideration of our suggestions will provide considerable support to the efforts for 
combating with the adverse consequences of OP in society. This approach can be subsequently modeled for other populations 
to improve the management of OP globally.
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BMD  Bone mineral density
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eGFR  Estimated glomerular filtration rate
ESCEO  Economic evaluation of osteoporosis and 
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FLS  Fracture liaison service
FRAX  Fracture risk assessment tool
IOF  International osteoporosis foundation
LSC  Least significant change
NOF  National osteoporosis foundation
OP  Osteoporosis
PMR  Physical medicine and rehabilitation
PTH  Parathyroid hormone
TENS  Transcutaneous electrical nerve stimulation
VFA  Vertebral fracture assessment
WHO  World Health Organization

Introduction

Osteoporosis (OP) is a bone disease that is associated with 
increased fragility risk due to reduced bone mass and/or 
microarchitectural deterioration, the global prevalence 
of which is on the increase, along with fracture rates. In 
1990, it was projected that the global incidence of the 
most debilitating type of fragility fracture — that of the 
hip — will have increased by 310% in men and 240% in 
women by 2050 [1]. Furthermore, it is estimated that 1/3 of 
all postmenopausal women and 1/5 of all males aged > 50 
will suffer from an osteoporotic fracture. The prevalence 
of OP increases significantly with aging, and studies have 
reported that around 75% of all osteoporotic fractures occur 
in women aged 65 and over [2]. There is a well-known 
global aging in societies not only in developed countries, 
but also in developing countries. In Turkey, a developing 
country in Eastern Europe, those aged ≥ 65 years accounted 
for 9.5% of the total population in 2020, and while this 
rate is lower than that of many developed countries, it still 
equates to around 8 million people, which is greater than the 
total populations of some European countries. The absolute 
number of older adults in Turkey can thus be considered 
striking, and this translates into considerably higher OP and 
fracture numbers in older adults in the country. While the 
hip fracture rates are relatively lower in Turkey than those 
in Europe, the incidence has increased considerably over 
the last 20 years. In the 2009 FRAC TUR K study conducted 
in Turkey, it was estimated that around 24,000 hip frac-
tures occur each year, and the figure was predicted to rise 
to 64,000/year by 2035 [3].

Hip and vertebral fractures are associated with high mor-
bidity and mortality risk, and several studies have reported 
that mortality risk increases after a hip and vertebra frac-
ture [4, 5]. Almost 20–30% of all hip fracture patients die 
within 1 year of the fracture [6], and only 40–70% of the 
survivors achieve pre-fracture mobility and normal daily 
living activity and independence levels. While vertebral 
fractures remain silent in most cases, they are three times 
more common than hip fractures, and the presence of one 

vertebral fracture indicates a 5 times greater risk of hip 
fracture and a 2–3 times greater risk of other fractures [7]. 
The pain and mobility problems associated with fractures 
lead to the increased use of resources associated with long-
term institutional care and rehabilitation. Beaudart et al. 
reported that healthcare costs remain higher than the pre-
fracture level for the five years following the fracture [8].

There are currently several effective modalities to 
counter osteoporotic fractures, and early intervention is 
expected to decrease fractures and disability/mortality 
rates, and to reduce health expenditures. If osteoporotic 
fractures can be prevented, savings of around 50% in 
healthcare costs may be achieved [9]. That said, studies 
have suggested that most osteoporotic patients are not 
adequately diagnosed and treated [10], making OP a 
significant public health problem.

Although the incidence of osteoporotic fractures increases 
exponentially after age 50, these individuals are less likely to 
be screened and treated for OP. Estimation approaches, such as 
the fracture risk assessment tool (FRAX), are based on mean 
survival expectancy and do not involve decision guidance 
to help patients with a life expectancy of less than 10 years. 
Despite the shorter life expectancy, the risk of fracture in 
a 90-year-old female is greater than that of a 70-year-old. 
The benefits of oral OP medications become evident within 
6–12 months, and the benefit of actions against fall prevention 
emerges promptly. Economic models have revealed that 
treating older females even with a life expectancy of less than 
2 years may be cost-effective [11]; hence, the efficacy and 
efficiency of preventing OP-related fractures increase in older 
adults. This is in contrast to the loss of benefit from other 
screenings, such as those for cancer. Older individuals are less 
likely to be screened and treated for OP, although the social 
burden from OP is much higher in older adults.

The management of OP in older adults involves different 
aspects, including screening, diagnosis, and treatment. In this 
article, we outline the current situation of OP in older adults 
in Turkey and compare the findings with the documented 
international recommendations of a developing country. 
Thus, the differences between Turkey and a representative 
developed European country (Belgium) in the screening, 
diagnosis, and treatment of OP are identified, along with 
areas in need of improvement. We conclude by making a 
clear call for action on the possible areas of improvement.

Osteoporosis in older adults — the current 
situation in Turkey

Significance of osteoporosis and its burden

The prevalence of OP in females and males aged > 50 is 
27.2% and 22.2% in Turkey, respectively [9]. In those aged 
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50–64 years, the frequency of hip fracture is similar between 
genders [9], while 73% of hip fractures are reported to 
occur in females aged > 75 years. The 10-year probability 
of hip fractures increases with age. The International 
Osteoporosis Foundation (IOF) identified a high hip fracture 
risk in females in Turkey [12], although there is no national 
fracture registry that would allow the better documentation 
of osteoporotic fractures in the country.

One important factor is that of OP awareness. In a 2005 
study assessing the level of awareness of OP in osteoporotic 
patients, conducted in six different geographical regions of 
the country, 576 consecutive patients were evaluated with 
dual-energy X-ray absorptiometry (DXA) for bone mineral 
density (BMD). The respondents were asked if they had 
any knowledge or opinions about OP, and if so, from what 
sources did they get the information, and it was found that 
only 54% of the respondents were aware of OP [13]. In 
another study, investigating the prevalence of OP in Thrace 
region of Turkey in 2004, 19.2% of the 620 participants aged 
40–89 years had never heard of the term “osteoporosis” 
and 74% could not define it. Of those who knew about OP, 
one-third had heard about it from a doctor, one-third from a 
friend, and one-third from the media, and of the total, 23.2% 
had a history of previous BMD measurements. Accordingly, 
this study revealed a continued lack of public awareness of 
the condition [14].

Osteoporosis (OP) is usually ignored in male patients, 
leading to a lack of diagnosis and treatment, although 
screening is recommended in men in the presence of risk 
factors. In a study conducted by Kucukler et al. in the city 
of Corum, Turkey, an OP screening of specifically male 
nursing home residents and male community-dwelling 
adults aged ≥ 65 years was conducted using DXA and lateral 
thoracolumbar spine X-ray. The screening results revealed 
previously unknown OP in 25.3% and 8.8% of the nursing 
home residents and community-dwelling older adults, 
respectively, as well as 27.8% silent vertebral fractures 
(≥ 65 years) [15]. Older males are thus disregarded for OP 
screening in Turkey.

In the epidemiological FRAC TUR K study, it was 
reported that 1/7 of all females aged > 50 would suffer 
from a hip fracture in their remaining life [3]. In a study of 
120 cases of hip fracture in Turkey, the mortality rate was 
reported to be 29.2% in the first year, 33.3% over 2 years, 
and 36.7% over 3 years [16], while a further study found that 
between 2003 and 2006, only 20% of the patients that had 
suffered from hip fractures had been diagnosed and received 
treatment for OP [17]. It has also been stated that in line with 
the reported lack of improvement in OP awareness rates in 
our country, no improvement efforts has been made. In a 
multicenter study conducted in 2019 in Turkey, it was found 
that 82% of patients who underwent hemiarthroplasty did 
not receive treatment against OP, even after a fracture [18].

In a systematic review of adults aged 50–89 in Turkey, 
the cost of OP-related fractures related to hospitalizations, 
DXA tests, hip fracture surgeries, prescribed medications, 
and loss of productivity was calculated, and it was revealed 
that OP tended to be inadequately treated, despite the timely 
diagnosis, and more than 75% of high-risk patients were not 
started on treatment at all. The devised model predicted the 
occurrence of 255,183 osteoporotic fractures in 2019, with 
a yearly cost of around US455 million and suggested that 
around 1.35 million fragility fractures will occur over the 
next 5 years, leading to healthcare expenditures of US2.42 
billion. These results highlight the urgent need to address 
the treatment gap and prevent fractures and counteract the 
associated financial burden [19].

Box 1. Areas for improvement in raising awareness of the 
significance of OP and decreasing its burden

A national osteoporotic fracture registry is needed (hip and major 
osteoporotic fractures)

Awareness should be raised and education should be provided in the 
diagnosis and treatment of OP

Older male adults should be considered at risk of OP, and measures 
to improve the screening and treatment of OP in older males should 
be considered, including education

Fulfillment of the treatment gap after diagnosis is needed
A follow-up of the treatment plan is needed

OP, osteoporosis

Screening and diagnostic approaches

The diagnosis of OP in older adults is made by documenting a 
low-energy fragility fracture and/or T-scores ≤  − 2.5 derived 
from DXA-documented BMD identified at the femur, L1-L4, 
or proximal 1/3 of the distal radius. As with other diseases, a 
focused history should be sought, and a physical examination 
should be performed through which the physician can assess 
the risk factor for OP and any previous or current fractures. 
In addition to BMD testing, imaging focusing for the 
identification of vertebral fractures is recommended in some 
subgroups in the current guidelines [7], which will ensure 
the determination of the severity of the disease and aid in the 
selection of the therapeutic approach [20].

DXA scans

The recommended age at which screening for OP should 
start in Turkey is 65 years in females and 70 years in males 
[7, 21], which is on the whole in line with the majority of 
international guidelines. It is worthy of note that in the 
Canadian guideline, routine DXA screening is recommended 
for males aged 65 years. As the prevalence of OP is high 
in Turkey and there is a tendency to disregard the male 
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population, we suggest that it may be advisable to begin 
routine screening in both sexes at the age of 65 years.

For DXA evaluations, it is important for the patient to 
be aligned properly for optimum assessment, although to 
the best of our knowledge, no routine education program is 
implemented throughout the country. In a multicenter study 
by Karahan et al. from Turkey, a total of 3212 DXA scan 
results were collected from 20 different centers in 15 different 
cities in Turkey. The percentage of erroneous measurements 
discovered ranged from 10.5 to 65.5% in the lumbar spine, 
and from 21.3 to 74.2% in the proximal femur, equating to 
an overall error rate of 31.8% for the lumbar spine and 49.0% 
for the proximal femur [22]. In another study from Turkey 
by Tuna et al., positioning errors were detected in 64.7% of 
the spine X-rays, 60.5% of the hip X-rays, and 83.9% of both 
regions. A total of 112 (34.7%) spinal DXA images required 
new T-score adjustments, and the T-scores and BMD differed 
between the initial reports and clinical reanalyses (p < 0.001) 
[23]. As can be understood from these findings, technicians 
involved in DXA scanning should undergo routine periodic 
education to ensure appropriate imaging in Turkey. A 
certification process may promote the development of a 
standard educational approach. Another point is the depiction 
of the least significant change (LSC) of each center is 
required while assessing response to treatment and course of 
BMD progress. Accordingly, all DXA centers should identify 
the center-specific LSC values for each technician or group 
of technicians and should incorporate this value in their 
output recordings. To the best of our knowledge, however, 
none of the DXA centers in the country provides specific 
LSC values. Also of note is the fact that the DXA scans 
performed in different centers and/or on different machines 
are not comparable. The practice of changing DXA centers 
is common among patients due to obstacles in the making of 
appointments and also due to the logistic feasibility concerns. 
We suggest that such a practice and nonstandard approach 
should be prevented at both a patient and physician level.

Vertebral fracture screenings

Vertebral fractures are mainly silent, and diagnosis may be 
delayed for years. When a vertebral fragility fracture is identified, 
an OP diagnosis is made without the need for a DXA-BMD test, 
and such a finding requires the initiation of treatment for OP.

Vertebral fracture screening is recommended for all older 
adults identified with OP and for those at high risk of fragil-
ity fracture [24]. The indications of vertebral fracture screen-
ing due to high risk for fracture are as follows: (i) females 
aged > 70 and males aged > 80 with a T-score of ≤  − 1.0 
at the vertebra, total hip, or femoral neck; (ii) females aged 
65–69 years and males aged 70–79 years with a T-score 
of ≤  − 1.5 at vertebra, total hip, or femoral neck; (iii) post-
menopausal females and ≥ 50 years males with specific risk 

factors for OP, including a history of low-energy trauma frac-
tures, reduced height (> 4 cm compared to peak height value), 
reduced height (> 2 cm) during follow-up, and current or recent 
glucocorticoid treatment. Such an approach requires clinicians 
to access the DXA scan results and to order a vertebral fracture 
screening if the patient fulfills the DXA T-score requirement. 
In such cases, therefore, older adults must make repeated visits, 
although this will require spending substantial time (between 
2 and 3 months, according to current practice in Turkey) for 
making and attending appointments, greater costs, and delays 
in diagnosis and treatment, which may be indicated by the 
presence of potential vertebral fractures. On the other hand, 
ordering vertebral X-rays without evaluating the DXA-derived 
T-scores exposes older adults to unnecessary X-ray radiation. 
Considering the minimal X-ray exposure from a single lateral 
dorsolumbar X-ray graphy, it may be more appropriate to order 
lateral dorsolumbar X-ray imaging for the screening of verte-
bral fractures on a routine basis at the same time as ordering a 
DXA scan, based on a shared decision made with the patient 
and/or caregiver, which is essential for the presentation of the 
pros and cons of the approach. This method has the potential 
to increase patient compliance and can be considered cost-
effective as it reduces the need for repeated outpatient visits, 
saves time, and may increase rates of OP treatment.

In practice, the most commonly used technique is direct lat-
eral X-ray imaging of the thoracic and lumbar vertebrae, being 
recommended as the first-line approach [1, 7]. The cheapest 
and safest modality in such screening is lateral vertebra DXA 
scanning. The imaging of all vertebrae could be performed 
simultaneously with DXA to screen for vertebral fractures 
[25]. Such imaging requires the integration of software appro-
priate for “vertebral fracture assessment (VFA), which is a 
relatively cheaper approach that is easy, practical/conveni-
ent, and safe, involving lower radiation exposure than that of 
direct X-ray imaging [1]. In women aged ≥ 65 years, VFA can 
be considered cost-effective when incorporated into routine 
screening for OP and is referred to as an important addition to 
fracture risk assessment in the National Osteoporosis Founda-
tion (NOF) guidelines [26]. A comparison between the differ-
ent techniques for the detection and evaluation of vertebral 
fractures is presented in Table 1 [1]. To the best of our knowl-
edge, there is no public hospital in Turkey to date that has 
integrated VFA software into its DXA scanning procedures.

Identification of fracture risk

BMD is important when determining fracture risk, yet it 
indicates the relative risk. The 10-year fracture risk can be 
predicted by identifying the clinical risk factors of osteoporo-
tic fractures. The World Health Organization (WHO) recom-
mends the use of the FRAX in this regard, and additional ben-
efit can be drawn through the inclusion of FRAC TUR K data 
into the tool, permitting Turkey-specific risk stratification. 
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The FRAX algorithm provides a 10-year fracture probability 
estimate. If the 10-year hip fracture risk is identified as ≥ 3% 
and/or major osteoporotic fracture risk as ≥ 20%, pharmaco-
logical treatment can be considered cost-effective. The inte-
gration of FRAX scores into DXA records may promote its 
practical application and improve the identification of frac-
ture risk, although to the best of our knowledge, the FRAX-
calculated probability of fracture risk is not included in the 
DXA reports produced by public hospitals in Turkey. While 
FRAX may help in the decision-making process, clinicians 
should consider all clinical features when deciding on treat-
ment, including, most importantly, history of falls, fall risks, 
diabetes, aromatase inhibitors, androgen blockade therapy, 
variables known to be related to fracture risk, dose–response 
associations with variables, the increased risk of fracture after 
the first fracture, other BMD site measurements, and race and 
ethnicity factors [27]. The consideration of all these factors 
needs to be promoted in Turkey.

There have been studies reporting the risk of a subsequent 
osteoporotic fracture to be particularly high immediately after 
an index fracture and to gradually decrease over time. This 
temporary situation, which is not currently accounted for in 
the FRAX algorithm, suggests that the treatment given to such 
patients immediately after the fracture may prevent more new 
fractures than later treatments. This reinforces the rationale of 
early intervention immediately after a fracture as a means of 
avoiding recurrent fractures. Quantifying the immediate risk 
also allows anabolic therapies to target patients who are at very 
high risk [28]. This approach needs to be promoted in Turkey.

The pitfalls in the screening and diagnosis of OP in Tur-
key are outlined in Table 2 alongside a comparison with a 
representative developed European country (Belgium).

Osteoporosis differential diagnosis

Osteoporosis requires a multidisciplinary approach. Sec-
ondary causes of OP (various diseases and drugs) and 
other metabolic bone diseases should be excluded when 
diagnosing primary OP. Osteomalacia is a common meta-
bolic bone disease, especially in immobile patients and 
nursing home residents, and is linked to vitamin D defi-
ciency. The prevalence of vitamin D deficiency is very 

high in Turkey (63%), as is the case also in many other 
countries (60%) [29, 30]; however, it is commonly over-
looked. Measurements of 25 (OH) vitamin D, alkaline 
phosphatase, calcium, phosphate, and the parathyroid hor-
mone can easily aid in the differential diagnosis between 
osteomalacia and OP. In patients with OP, the OP-related 
treatment should be started only after osteomalacia has 
been treated [7]. Hence, due to its significant prevalence 
in Turkey, vitamin D deficiency should be considered a 
potential cause of low BMD, and its replacement should 
be considered before commencing treatment for OP with 
anti-osteoporotic medications.

Box 2. Areas for improvement in the screening, diagno-
sis, and identification of fracture risk

The DXA screening of males where indicated should not be ignored. 
The screening indication for age may be set at 65 years rather than 
70 years considering the high fracture rates in Turkey

Technicians involved in DXA scanning should undergo routine 
periodic training to ensure appropriate imaging. A certification 
process may promote the adoption of a standard educational 
approach

All DXA centers should identify center-specific LSC values for each 
technician or group of technicians and should incorporate this value 
in their output recordings

The common practice of changing DXA centers should be prevented 
at both patient and physician levels

In older adults, the ordering of routine lateral dorsolumbar X-ray 
imaging for the screening of vertebral fractures should be 
considered at the same time as DXA scans through a shared 
decision-making approach

The integration of VFA software should be considered to allow 
vertebral fracture screening through a single DXA assessment

Besides DXA screening, screening using the FRAX algorithm 
specific to Turkey should be integrated into diagnostic practice

The FRAX score should be calculated automatically in all DXA 
imaging outputs and outlined in the output records

A differential diagnosis of low BMD should be made between OP 
and osteomalacia

Vitamin D level assessments should be considered before making an 
OP diagnosis

BMD, bone mineral density; DXA, dual-energy X-ray absorptiometry; 
FRAX, fracture risk assessment tool; LSC, least significant change; 
OP, osteoporosis; VFA, vertebral fracture assessment

Table 1  The comparison 
between different techniques in 
the detection and evaluation of 
vertebral fractures [1]

High +  +  + ; medium +  + ; low + ; none 0
VFA, vertebral fracture asessment; CT, computerized tomography; MRI, magnetic resonance imaging

Imaging method Resolution Radiation Availability Convenience Cost

X-ray  +  +  +  +  +  +  +  +  +  +  + 
VFA  +  +  +  +  +  +  +  +  +  + 
CT  +  +  +  +  +  +  +  +  +  +  + 
MRI  +  +  + 0  +  +  +  +  + 
Nuclear scan  +  +  +  +  +  +  +  + 
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Table 2  The differences between Turkey and a representative European country (Belgium) in the screening, diagnosis, and treatment of OP in 
older adults (> 65 years old)

Turkey Belgium

National fracture registry Not available Not available
Standardized education for technicians Not available Available through a course organized by the 

Belgian Bone Club
Identification of the center-specific LSC value  Not available Not available
 Integration of VFA software  Not available Available
 Fortification of foods with vitamin D Not available Available
 Reimbursement for anti-OP medications Available Available
The characteristics of reimbursement of 

anti-OP medications
Reimbursement indication

  - Oral bisphosphanates Low-energy (fragility) hip fracture
 and/or
Low-energy (fragility) fracture and T-score < 1 

at L1-L4 or L2-L4 or total hip or femoral 
neck

and/or
T-scores ≤  − 2.5 at L1-L4 or L2-L4 or total hip 

or femoral neck
and/or
Patient age ≥ 75 years
and/or
 > 5 mg/d prednisolone use ≥ 3 months and 

T-score <  − 1 at L1-L4 or L2-L4 or total hip 
or femoral neck

and/or
Rheumatoid arthritis, celiac disease, 

inflammatory bowel disease, ankylosing 
spondylitis, hyperthyroidism, hypogonadism, 
hypopituitarism, anorexia nervosa, chronic 
obstructive pulmonary disease, type 1 
diabetes, Cushing syndrome, primary 
hyperparathyroidism, anticancer treatment, 
organ transplantation, and T-score < 1 at 
L1-L4 or L2-L4, or total hip or the femoral 
neck

Reimbursed only when reported by internal 
medicine, physical therapy and rehabilitation 
medicine, orthopedics, rheumatology, 
endocrinology, obstetrics and gynecology, 
medical ecology, and hydroclimatology 
specialists

Denosumab can only be prescribed if the 
patient cannot tolerate isphosphonates and/
or has experienced incomplete treatment 
response

Reimbursed when prescribed by any physician. 
No other condition

  - Zoledronic acid Reimbursed if vertebral fracture or hip fracture 
or T-scores <  − 2.5 at spine or total hip or 
femoral neck

  - Denosumab Reimbursed if vertebral fracture or hip fracture
or
T-scores <  − 2.5 at spine or total hip or the 

femoral neck
and
Previous treatment with oral BP and IV BP
or
Intolerance to BP (IV + oral) 
or
Previous treatment with oral or IV BP
and
Intolerance to the other route of administration

  - Teriparatide A T-score ≤  − 3.5 at L1-L4 or total hip and the 
presence of ≥ 2 low-energy fragility fractures

Reimbursed only when reported by 
geriatricians or endocrinologists

Maximum 18 months

Reimbursed if previously treated for at least 
12 months with a BP and with at least 2 
vertebral fractures, one of which occurred 
during treatment for BP

and
A T-score <  − 2.5 at the spine, total hip, or 

femoral neck
Prescription by rheumatologist, PRM, or 

internal medicine
Abaloparatide Not available Not available
Romosozumab Not available Not available
Fracture liaison services Available in four centers Available in four specialized centers
Orthogeriatric approach Available in two centers Available in specialized centers
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Treatment of osteoporosis

The treatment of OP in older adults is based on non-
pharmacological approaches, such as aerobic exercise, 
like walking, and resistance exercises, as well as adequate 
nutrition directed at the improvement and preservation 
of bone mass/quality, decreasing falls, the treatment 
of secondary factors that cause and/or contribute to 
OP, adequate daily calcium and vitamin D intake, and 
pharmacological treatments including anti-OP medications 
[9, 31].

Non‑pharmacological approaches

Adequate and qualified nutrition, physical activity with 
patient-specific exercise programs, prevention of falls, 
ensuring in-home safety taking into account fall risk, 
education in a safe gait, the use of assistive aids for walking 
and mobility, hip supports/pads to decrease the impact of 
falls, and the cessation of smoking and limitations on alcohol 
intake are the main non-pharmacological approaches.

Being a common problem, nutrition is considered an 
essential part of OP treatment in older adults. Among 
older community-dwelling adults, almost 1/3 suffer from 
undernutrition, and the prevalence is much higher (25–60%) 
in nursing home residents and during hospitalization 
(12–50%) [32]. In Turkey, the prevalence of undernutrition 
has been reported to be 30% among community-dwelling 
older adults [33, 34] and about 45% among nursing 
home residents [35]. Adequate caloric intake is essential, 
although nutritional quality is just as important as energy. 
Among the macronutrients, protein intake is of paramount 
importance, as inadequate protein intake has been shown 
to cause sarcopenia, defined as the loss of skeletal muscle 
mass and function. Sarcopenia has been reported in 
10–40% of community-dwelling older adults [36] and in 
15–70% of the residents of nursing homes [37, 38]. There 
is a well-established connection between bone and muscle, 
osteosarcopenia, defined as the simultaneous presence of 
OP and sarcopenia, and it is prevalent particularly in older 
OP patients. Sarcopenia is a well-documented risk factor for 
falls, fractures, and adverse hospitalization outcomes, and 
so ensuring an adequate supply of protein is crucial in older 
OP patients in Turkey. The average protein intake has been 
calculated as 52.1 g/day in geriatric outpatients in Turkey 
[39], and an intake of 1.2–1.5 g/kg/day in older adults 
with chronic diseases is recommended [40]. Protein intake 
is better to be spread throughout the day, and essential or 
semi-essential amino acid supplementations, such as leucine 
and glutamine, may be useful, especially when combined 
with resistance training. While a high-protein diet may 
increase calciuria [41], the potential harm is negligible when 
the benefit is considered. Other approaches to decreasing 

calciuria, i.e., lowering sodium intake and the use of thiazide 
diuretics if antihypertensive treatment is indicated, are better 
and more useful for its control.

Among the micronutr ients, adequate calcium 
(1000–1200-mg elementary calcium/day) and vitamin D 
intake (800–1000 IU Vit D3/day) is required. If the diet is not 
qualified enough to make a thorough supplementation, these 
elements should be given as pharmacological therapies, 
which is discussed in the section on the pharmacological 
treatment of OP below.

Falls are one of the major risk factors for osteoporotic 
fracture and are a risk factor for fractures independent of 
the FRAX score [42, 43]. Falls have been reported in around 
38% of older community-dwelling adults in Turkey, while 
45% have a fear of falling [44]. Falls can cause a further 
decrease in physical function and muscle strength [42]. Fall 
screening should be performed yearly in all older adults [45], 
and gait and balance should be assessed in older adults as 
they become more prevalent with age [46]. The presence 
of falls is an indicator of muscle weakness and/or balance 
problems. It has been reported that in healthy older adults, 
prescribed exercises of appropriate intensity and duration 
are effective in decreasing falls [46]. Previous studies 
have recommended multicomponent exercise models that 
combine resistance training and aerobic and proprioceptive 
components as an efficient means of improving balance and 
decreasing fall risk [47]. Balance training, for example, 
through Tai-chi, has been suggested worldwide to counter 
increased fall risk, although this falls outside the cultural 
boundaries of older Turkish people. For this reason, balance 
exercises that are applicable to this demographic that have 
greater potential for compliance should be promoted.

To improve/preserve bone mass, muscle mass, and 
strength, aerobic exercises like walking and resistance 
training are recommended [48, 49], and while exercise may 
be challenging for older people with vertebral fractures, 
it is very much needed. Supervised exercises focused 
on strengthening the back extensors have been shown 
to be superior to the home program exercise in terms of 
improving pain, muscle strength, endurance, mobility, and 
quality of life [50]. In those suffering from hip fractures, 
progressive knee extensor strengthening exercises have 
been shown to improve functional outcomes when started 
in the postoperative third week [48]. In Turkey, however, 
physical activities are limited among older adults, in which 
there is no sports center culture, and so there is a national 
need to promote increased and improved physical activity. 
In this context, older adults, including those with health 
limitations, can be provided both social play and competitive 
appropriate opportunities in an informal and more social 
sport environment by the government. In this regard, they 
may be encouraged to take part in individual sports or 
organized activities, such as physical activity classes. This 
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could encourage older adults to consider sportive activities 
not only as sport, but also as an attractive means of staying 
physically active, enjoying themselves, engaging in social 
networking, developing friendships, maintaining physical 
fitness, and improving their self-image.

Spinal orthosis applications are also important in 
vertebral fractures, and there have been reports suggesting 
the use of spinal orthoses for 3 months for the control of 
pain and strengthening the extensor back muscles [51, 52]. 
Thermotherapy, transcutaneous electrical nerve stimulation 
(TENS), positioning, and mild exercise are all considered 
to control pain after a fracture [48, 53], although these 
modalities are limited in Turkey in most settings.

Pharmacological approaches

For an effective OP treatment with anti-OP medications, 
clinicians should consider polypharmacy and compliance 
[53, 54]. It is well known that adherence to OP drugs is poor 
and inadequate, ranging from 34 to 75% in the first year of 
treatment, while persistence levels at 1 year are estimated 
to be in the range of 18–75%. This poor adherence rate 
leads to an increased fracture rate (up to 30%), worse health 
outcomes (more subsequent fractures, lower quality of life, 
and higher mortality), and impaired cost-effectiveness [55].

Vitamin D and calcium

The basis of OP treatment is the adequate provision of 
vitamin D and calcium. Vitamin D is crucial for the 
sustainment of calcium absorption, bone health, muscle 
performance, and decreased fall risk and has been 
suggested to have numerous extraskeletal effects, as almost 
all cells in the body contain vitamin D receptors. The 
recommended serum level for 25 (OH) Vit D3 is ≥ 30 ng/
mL (50 nmol/L), and while levels of around 50 ng/mL 
are acceptable, > 100 ng/mL should be avoided [7]. The 
recommended vitamin D intake is 800–1000 IU D3/day; 
however, resources of vitamin D through nutrition are 
limited in many countries. The primary route is through the 
skin; however, vitamin D synthesis in the skin is decreased in 
older adults, and many older people go out only occasionally 
or rarely, limiting skin synthesis. Furthermore, vitamin D 
receptors in the gut are reduced in older adults, thereby 
decreasing the effect. Dietary elements rich in vitamin D are 
limited to few sources, such as fish and giblets, and so some 
dairy products are systematically, mandatorily, or voluntarily 
fortified with vitamin D in a number of developed countries 
where there is a high quality of life, an improved economy, 
and an advanced technological infrastructure, such as 
Belgium, Finland, Norway, Sweden, Canada, and the 
USA. In other countries, such as the UK, Ireland, Spain, 
and Australia, supplementation is not systematic, although 

a number of vitamin D–fortified dairy products are 
available [56]. In Turkey, vitamin D deficiency (66%) and 
insufficiency (24%) are common among older adults [7], 
and so, vitamin D fortifications aimed at overcoming the 
deleterious effects of vitamin D deficiency are required [9, 
57].

When vitamin D deficiency is identified, cholecalciferol 
(Vit D3) is preferred over ergocalciferol (Vit D2) due to its 
more efficient increase of serum 25(OH) Vit D3 levels. In 
cases of vitamin D deficiency, vitamin D3 is recommended 
to be given at 50,000 IU/week for 8 weeks as a loading dose 
and then continued with 800–2000 IU/day as maintenance 
therapy [58]. The optimal intake is 800–1000  IU daily, 
which can be upped to the tolerable limit of vitamin D, i.e., 
4000 IU/day [54, 59]. It should be noted that vitamin D 
should not be given periodically in high doses (300,000 IU) 
as it provides no additional benefit but may increase the risk 
of falls [60]. In a randomized controlled trial, the effects 
of several daily vitamin D doses on falls were examined 
in postmenopausal women with baseline serum 25 (OH) 
vitamin D levels of ≤ 20 ng/mL. The participants were asked 
to provide a 1200–1400 mg/day of calcium intake, and if 
they could not increase their dietary calcium intake to those 
levels, a calcium product (mean, 580 mg) was given. The 
rates of falls at high doses of vitamin D — of 4000 and 
4800 IU/day — were higher than at doses of 1600–3200 IU/
day. Accordingly, it can be understood that in older women, 
especially those with a history of falls, the safe upper limit for 
vitamin D may be narrower than previously described [61]. 
With this in mind, < 4000 IU/day supplementation may be a 
better replacement choice, although the general principle of 
“start low-go slow” should be considered in older adults. It 
is thus suggested that vitamin D replacement be carried out 
gradually [54]. As a formerly standard approach in clinical 
practice, the prescription of high doses of vitamin D, such 
as 300,000 IU, is still common in some physicians, which 
is most likely attributable to a lack of education and limited 
knowledge of recent reports on the potential adverse effects 
of high-dose administrations of vitamin D. As such, we draw 
attention to the fact that prescribing high doses of vitamin D 
should be avoided. The postgraduate education of physicians 
can have the potential to mitigate this problem. Vitamin D 
prescriptions are reimbursed by social security institutions, 
and so the problem is not financial in most cases.

Calcium intake is of utmost importance in the treatment 
of OP. Males aged 50–70 are recommended to take 
1000 mg/day, while females aged > 50 years and males 
aged > 70 have a recommended calcium intake of 1200 mg/
day [7, 9]. The intake of calcium is recommended through 
adequate nutrition, as there have been studies suggesting 
an association between adverse cardiovascular events and 
calcium supplementation as a pharmacological therapy, and 
this issue is yet to be resolved [62, 63]. Uncertainty remains 
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about the cardiovascular risk of high daily calcium intake 
(more than 1200–1500 mg daily), and non-dietary high 
calcium intake may result in hypercalcemia, hypercalciuria, 
and urolithiasis, all of which can be devastating in older 
adults, and as higher intakes have no proven skeletal benefit, 
excessive calcium intake (more than 1200–1500 mg daily) 
should be avoided [7, 62]. If the dietary calcium intake 
is lower than 800 mg, supplements are advised, although 
supplements that contain > 500 mg of elemental calcium are 
not recommended at any one time. The dietary elements 
that are rich in calcium are milk, dairy products, green leafy 
vegetables, hazelnut, soy products, and fruit juices, although 
for older adults at risk of malnutrition, diet alone may not be 
adequate. In Turkey, supplements can be found to contain 
calcium carbonate and calcium citrate. While carbonate salt 
is cheaper, calcium absorption is lower during the fasting 
state and the coadministration of proton pump inhibitors 
and H2 receptor blockers. Clinicians should consider the 
fact that caffeine, mineral water, and > 2 g/kg/day protein 
intake has the potential to decrease calcium absorption 
and/or calciuria. In Turkey, inquiries of adequate calcium 
intake, especially in older adults, are often overlooked. 
Insufficient calcium intake among older adults is a global 
problem [64], and we believe that the calcium intake also in 
Turkey is significantly lacking. According to our evaluation 
of the records of the geriatric outpatient clinics in which 
we provide care to community-dwelling older adults with a 
wide range of functionality (from total dependency to total 
independency), the average calcium intake was found to be 
715.6 mg/day [39]. This is again attributable to the lack of 
awareness of this global and nationwide problem. Both the 
postgraduate education provided to healthcare providers 
and activities aimed at educating the public can support the 
resolution of this problem. We aim to highlight that older 
adults should endeavor to consume enough dietary calcium 
(1000–1200 mg) per day. In cases where older adults cannot 
meet their needs through diet, supplementary calcium should 
be prescribed, and as medications containing calcium are 
reimbursed, financial issues tend not to be a hurdle.

Anti‑osteoporotic medications

Fracture risk and co-morbidities should be considered when 
organizing the pharmacological treatment of OP in older 
adults, and the preferences of the patient as regards drug 
intake routes and intervals (weekly, monthly, yearly) should 
also be considered. Of note, a basal requirement before 
starting all anti-OP medications is ensuring adequate levels 
of vitamin D and daily vitamin D + calcium intake.

The documentation of OP by BMD or fragility fractures 
[7] should prompt the initiation of anti-OP medications, 
provided that vitamin D and calcium supply are adequate. 
If the 10-year probability of fracture risk is higher than the 

treatment thresholds (hip fracture ≥ 3% and/or major OP 
fracture ≥ 20%), anti-OP medications should also be com-
menced. In Turkey, however, while the presence of fragility 
hip fractures is adequate for the reimbursement of anti-OP 
drugs, other fragility fractures should be accompanied by 
osteopenia for such reimbursements. This approach is prob-
lematic, as false high BMD scores are frequently present in 
older adults due to degenerative vertebral changes, and can 
be due to vertebral fractures if present. Although the patient 
is actually osteoporotic, OP may not be apparent and so the 
necessary anti-OP treatment may be delayed. In such cases, 
the affected vertebrae should be excluded from the DXA 
analysis and the mean BMD should be calculated from the 
remaining vertebrae [65]. That said, anti-osteoporotic medi-
cations are not reimbursed in such cases in Turkey. We sug-
gest that in cases in which some vertebrae are to be excluded 
from the analysis, reimbursements should be made if any 
two vertebrae T-scores are lower than − 2.5.

Regarding the choice and duration of specific anti-OP 
medications, most guidelines suggest that OP treatment 
choices should be made according to the fracture risk 
[66–68]. The first drug of choice is generally anti-resorptive, 
unless there is a very high-risk situation and a high 
imminent fracture risk. Bisphosphonates, i.e., alendronate, 
risedronate, zoledronate, or denosumab, may be started, and 
if vertebra-specific OP treatment is needed, ibandronate 
may also be an option. In cases who are intolerant to oral 
bisphosphonates, zoledronate or denosumab may both 
be reasonable first-line options. The risk of the fracture 
determines treatment duration. In cases of moderate fracture 
risk, oral bisphosphonates should be limited to 5 years and 
zoledronate to 3  years. Previous studies have reported 
that oral bisphosphonate treatments can be continued for 
up to 10 years [69, 70] and zoledronate for up to 6 years 
without a treatment interval [68, 71] if the fracture risk is 
determined high, although a 2-year treatment holiday should 
be introduced afterward. An anabolic agent followed by anti-
resorptive is recommended in very high-risk patients, while 
anti-resorptives are considered more suitable for high-risk 
patients [72], and this approach should be popularized in 
Turkey.

Furthermore, cases of BMD loss higher than center-
specific LSC levels and/or the occurrence of fractures 
should be followed up. If the fracture risk is determined 
high, oral bisphosphonate treatments can be given for 
10 years and zoledronate for 6 years without a treatment 
interval. Denosumab has been shown to be a safe option 
for 10 years [73]. If the patient has received long-term 
oral bisphosphonates, zoledronate, or denosumab and still 
has a high fracture risk, anabolic treatments (teriparatide, 
abaloparatide, romosozumab) may be given. Treatment 
durations with an anabolic agent are limited to 12 months 
for romosozumab and 24  months for teriparatide and 
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abaloparatide, the efficacy of which will decrease after 
the treatment is stopped, and so anti-resorptive treatments 
should be introduced consecutively after anabolic agents 
[72]. In Turkey, such sequential treatment models should 
be routinized, and certainly not ignored. Anti-osteoporosis 
drugs have been associated with potential increased 
cardiac risk (calcium supplementation, romosozumab), no 
effect on cardiac risk (vitamin D), or reduced cardiac risk 
(bisphosphonates). Romosozumab has been shown to have 
possible cardiovascular side effects (myocardial infarction, 
stroke, and cardiovascular death). Bisphosphonates could 
theoretically protect against atheroma by improving arterial 
elasticity, reducing systemic vascular resistance and carotid 
artery intima-media thickness, inhibiting the mevalonate 
pathway and intravascular calcification, and reducing 
the circulating γδ T cells that stimulate atherosclerotic 
progression. Data from randomized and observational 
studies, however, have neither strongly supported this nor 
consistently demonstrated a potential association with atrial 
fibrillation [62]. Drugs with a risk of cardiac side effects in 
particular should be used with caution.

Considering the heavy economic burden of osteoporotic 
fractures and limited health resources, the cost-effectiveness 
of anti-osteoporotic drugs has gained importance. In a 
systematic review in 2020, potent anti-osteoporotic agents 
(such as denosumab, zoledronic acid, and teriparatide) 
were generally reported to be more cost-effective than oral 
bisphosphonates, while sequential therapy had the potential 
to produce additional health benefits and be more cost-
effective than monotherapy [74].

Reimbursements for anti-OP medications from the 
social security system are possible in Turkey, which is a 
considerable advantage of the Turkish health system, 
affordability being an important factor that prevents the 
adherence of patients to anti-OP treatment. That said, OP 
is not considered a chronic disease, meaning that patients 
are not totally exempt from payment, leading to some 
compliance problems, as this is a chronic disease requiring 
long-term sustained therapy.

The underuse of anti-osteoporotic medications is a com-
mon global problem [75, 76] due both to the ignorance in 
evaluating OP as a part of routine screening for primary 
prevention and due to ignorance of secondary prevention 
approaches following a fragility fracture. This ignorance is 
a frequently encountered problem, even in those suffering 
from hip fractures [77]. Problems may arise due to lack of 
education and/or lack of engagement with OP by physi-
cians, and this situation is found also in Turkey [9]. A lack 
of coordination in healthcare systems may also be a factor; 
as in some cases, physicians do not fail to advise patients 
to seek medical treatment for OP, but patients may fail to 
administer to an OP center. These problems can again be 
attributed to a lack of awareness, and also to problems in 

the patient-physician relationship, being areas in need of 
improvement, potentially through public education programs 
to the training of health professionals.

Bisphosphonates (alendronate, risedronate, ibandronate, 
zoledronate) are the most commonly used and most preferred 
agents, although there are concerns regarding their long-term 
use. They can be given orally or intravenously (IV). Renal 
failure is frequent in aging and should be considered as the 
elimination route is via the kidneys. Zoledronate and alen-
dronate should not be given if the estimated glomerular filtra-
tion rate (eGFR) is < 35 mL/min/1.73  m2, and other bispho-
sphonates should not be given if eGFR is < 30 mL/min/1.73 
 m2 [54]. The transfusion rate of IV bisphosphonates has an 
adverse effect on renal functions. The most common side 
effects of oral agents are upper gastrointestinal problems and 
muscle aches and post-injection flu-like syndrome with IV 
agents. In those using for more than 5 years, atypical femur 
fractures and jaw osteonecrosis are a concern, and dental 
problems should be managed before treatment is commenced. 
As dental problems are common in older adults, dentists may 
consider tooth extractions. While there have been reports rec-
ommending routine dental examinations before the initiation 
of bisphosphonates [78, 79], others have claimed that they 
are unnecessary [80, 81], suggesting that such an approach 
may delay the initiation of treatment. On the other hand, if 
an older patient spontaneously suggests dental problems with 
screening by questioning, they should be referred for a dental 
evaluation before treatment initiation [81]. Tooth extractions 
should be avoided if not vital, as tooth loss is significantly 
associated with the development of malnutrition, which can 
have devastating consequences in older adults [82–84].

Denosumab is the first biological agent to be introduced 
for the treatment of OP, being a monoclonal antibody that 
acts by inhibiting osteoclasts. In contrast to bisphosphonates, 
it is not stored or accumulated in bony tissue, and there-
fore, despite being a potent anti-resorptive agent, its effect 
reverses after 6 months of a single dose, and bone turnover 
begins to rise abruptly, and 2 years after treatment cessation, 
BMD returns to the pre-treatment values. In a recent study 
involving 1001 participants who received at least two doses 
of denosumab, the rate of vertebral fracture was reported to 
be six times higher in cases in which denosumab treatment 
was stopped within at least 7 months of follow-up. It was 
thus concluded that the time between two doses of deno-
sumab should not exceed 6–8 months, especially in those 
who received ≥ 2 doses of denosumab. Similarly, sequen-
tial bisphosphonate therapy should be introduced within 
6–8 months of the last dose of denosumab [85]. Therefore, 
continuous denosumab treatment, or denosumab treatment 
followed by bisphosphonates after cessation, should be con-
sidered. Hypocalcemia is a considerable risk due to its potent 
anti-resorptive action and may be especially prevalent in 
older adults if adequate calcium and vitamin D intake is not 
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ensured. The risk of atypical femur fracture and osteonecrosis 
of the jaw is less for denosumab compared to bisphospho-
nates. Another important advantage over bisphosphonates 
is that denosumab is not nephrotoxic and can be given at 
any eGFR level if treatment for OP is indicated [86]. That 
said, the risk of hypocalcemia is highest in cases of advanced 
renal failure and may be a significant problem that requires 
monitoring. The problem of denosumab in Turkey is that 
some older adults do not comply with the approach to be 
rigorous on receiving denosumab at the end of 6 months, at 
which time its effect dissipates. This problem is more preva-
lent among those of lower socioeconomic status and has also 
been linked to problems in the patient-physician relation-
ship. Denosumab, on the other hand, is reimbursed in its all 
approved indications, which is an advantage in the country 
in terms of OP treatment.

Teriparatide, a recombinant parathyroid analog, is the 
only anabolic agent currently available in Turkey. It is con-
traindicated in cases of hyperparathyroidism, metabolic 
bone diseases such as hypermetabolic bone disease, unex-
plained increased parathyroid hormone (PTH), bone metas-
tases, radiotherapy applied to the bone, and severe renal 
failure. The mild and transient side effects include nausea, 
orthostatic hypotension, and leg cramps. Treatment should 
be restricted to 24 months. In patients suffering from pain 
related to fragility fractures, teriparatide has the advantage 
of controlling pain and effectively treating the OP. In Tur-
key, teriparatide is reimbursed by social security institutions, 
as with the other anti-OP treatment options, although the 
reimbursement terms for teriparatide are limited to a T-score 
of ≤  − 3.5 and the presence of ≥ 2 fragility fractures. The 
benefit of teriparatide is believed to be greatest when given 
as a first-line agent in high-risk patients [87, 88]. Therefore, 
it could be wise to introduce teriparatide earlier in the treat-
ment course despite the common practice of its use after 
failure of anti-resorptive therapies. Widening reimbursement 
practices has the potential of benefit while combating OP 
and its consequences. Another point worth noting is that in 
Turkey, teriparatide is reimbursed only when prescribed by 
endocrinologists and geriatricians. Different to other coun-
tries, physical medicine and rehabilitation (PMR) specialists 
see a large number of OP patients, and OP is a component 
of their specialists’ training programs [19]. We suggest that 
PMR specialists working in tertiary centers shall be allowed 
to prescribe reimbursed teriparatide, provided that follow-
ups for teriparatide treatments are performed effectively in 
terms of the potential hormonal side effects. Teriparatide 
treatment should be followed by anti-resorptive therapies 
(bisphosphonates or denosumab in older adults) to ensure 
its ongoing benefit [87].

Abaloparatide is an anabolic agent that selectively acti-
vates the parathyroid hormone 1 (PTH1) receptor signal-
ing pathway and stimulates bone formation. It is used in 

postmenopausal women with OP who are at high risk of 
fracture or in whom other OP treatments have failed or were 
not tolerated. Clinical evidence suggests that abaloparatide 
may reduce the risk of new vertebral and non-vertebral frac-
tures and increase BMD. There is also less risk of hyper-
calcemia than with teriparatide [89, 90]. The availability 
and reimbursement of abaloparatide have the potential to 
improve the management of OP in the country.

Romosozumab is a humanized monoclonal antibody 
that promotes bone formation and inhibits bone 
resorption by inhibiting sclerostin and expands the 
treatment options in men and postmenopausal women 
who are at high osteoporotic fracture risk and in those 
who fail or do not tolerate other existing OP treatments. 
It has been reported to reduce the risk of vertebral and 
clinical fractures and increase BMD in women with 
postmenopausal OP. It is contraindicated in those with a 
history of myocardial infarction or ischemic stroke but has 
a manageable tolerability profile [91, 92]. The availability 
and reimbursement of romosozumab have the potential to 
improve the management of OP in the country.

It should be noted that while anti-resorptive agents are 
considered the first-line background treatment for patients 
at low or medium risk of OP, those at very high risk should 
be treated from the outset, with a bone-forming agent. 
Sequential treatments are extremely important, i.e., anabolic 
agents followed by anti-resorptive agents or bone-forming 
agents following anti-resorptive agent treatments if the 
effect is not deemed sufficient. It should be reminded that 
treatment for OP is a long-term process and that innocuity 
on the bone and all body systems, including cardiovascular 
safety, is of critical importance.

The lack of adherence to anti-osteoporosis treatment is 
one of the major factors decreasing the efficacy of anti-
osteoporosis medications. An attempt to identify how, and 
for what duration, patients take their drugs would be a con-
siderable asset.

Fracture liaison services

Fracture liaison services (FLSs) aim to initiate OP treatment 
and provide the best possible patient care, aiming to prevent 
falls and secondary fractures, especially those of the hip [91]. 
This method is beneficial and cost-effective and is currently a 
major determinant of any strategy’s success, aiming to close 
the OP treatment gap. In this regard, establishing these ser-
vices is of utmost importance in the early diagnosis and treat-
ment of falls, fracture development, and OP [93, 94]. Fracture 
recency is one of the most important factors when assessing 
fracture probability. In our country, FLSs are available only at 
Cerrahpaşa Medical Faculty Hospital, Fatih Sultan Mehmet 
Training and Research Hospital, Ankara City Hospital, and 
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Medicana International Ankara Hospital [95]. A larger num-
ber of qualified FLSs need to be established as a matter of 
urgency.

The reasons why FLSs are available in only a few centers 
in Turkey are numerous. First, an FLS requires a dedicated 
coordinator — often a well-educated nurse — who works 
under the supervision of a specialist physician and takes 
care of all aspects of the process (identification, investi-
gation, and intervention with therapy). Hence, personnel 
who can be fully dedicated to FLS are needed; however, 
resources seem to be limited in most centers. In addition, 
certification and education in the initiation and implementa-
tion of FLS, provided by the National Osteoporosis Foun-
dation (NOF), would be ideal for the establishment of an 
FLS, which again demands resources that may be limited 
in most centers. Another factor underlying the limited num-
ber of FLS seems to be a lack of education and awareness 
on the importance of secondary prevention in those that 
have experienced a recent fracture. It is worthy of note that 
many patients, despite having sustained a fracture, may be 
unaware that they have OP [96]. In this regard, education in 
understanding the need for FLSs at a physician and patient 
level, and increasing the availability of resources for their 
establishment, will have the potential to increase the num-
ber of FLSs. The FLS model has been linked to a reduction 
in re-fracture risk and reduced mortality and is considered 
a cost-effective approach [97].

Orthogeriatrics

Orthogeriatrics is a multidisciplinary team approach 
that aims to make adequate and timely interventions in 
individuals suffering from fragility fractures, especially 
those of the hip. The orthogeriatric approach aims to 
restore functionality as soon as possible and to reduce 
disability and mortality through the implementation of 
optimal treatment, rehabilitation, and the secondary pre-
vention of further falls and fractures. This model has 
been shown to have the shortest time to surgery, the 
shortest length of inpatient stay, and the lowest inpa-
tient mortality rate and so should be considered an 
important means of improving the treatment of fragil-
ity fractures. While several developed countries have 
established orthogeriatric services to date, many others 
have not. Centers in Turkey that apply the orthogeri-
atric care concept are limited in number, with the first 
comprehensive orthogeriatric care concept in Turkey 
being established in our faculty — the Istanbul Uni-
versity Faculty of Medicine, followed by Istanbul Prof. 
Dr. Cemil Taşçıoğlu City Hospital [98]. Similar to FLS, 
the limited application of the orthogeriatric approach in 
Turkey can be linked to a lack of education, awareness, 

and resources and the limited number of geriatricians in 
the country [99].

In Table 2, we provide an outline of the pitfalls in the 
treatment of OP in Turkey, alongside a comparison with a 
representative developed European country (Belgium).

Box 3. Areas for improvement in the treatment of OP

Adequate and qualified nutrition, and the adequate provision 
of protein, vitamin D, and calcium, should be supplied at the 
population level

Lifestyle changes considering the cultural background of Turkish 
people should be promoted

Fortification of foods with vitamin D is required
Prescribing high doses of vitamin D should be avoided
OP should be regarded as a “chronic disease,” thereby making 

it exempt from contributory fee payments and thus increasing 
treatment compliance

Education of the public and health professionals can make 
improvement for the underuse of anti-osteoporotic medications

The presence of a fragility fracture should be sufficient for the 
reimbursement of anti-OP medications

The identification of high-fracture risk through a country-specific 
FRAX algorithm should be integrated into reimbursement terms

Reimbursement should be provided if any two vertebra T-scores are 
lower than − 2.5

The presence of falls and high fall risk should be integrated into 
reimbursement terms

The importance of compliance with timely denosumab injections 
should not be ignored

A widening of teriparatide reimbursements should be considered (up 
to 24 months rather than the current 18 months, and in less severe 
cases than those in the current terms). For example, the presence of 
Genant stage 2 or 3 vertebral fracture or the presence of a T-score 
of ≤  − 3.5, regardless of the presence of a fragility fracture

The availability and reimbursement of abaloparatide and 
romosozumab should be provided

Attempts to improve in what ways and for how long patients take 
their drugs are required to be implemented

A higher number of “fracture liaison services” should be established 
for the follow-up of patients with fragility fractures

FRAX, fracture risk assessment; OP, osteoporosis

Conclusion

The management of OP in older adults involves different stages, 
including screening, diagnostic steps, and treatment. The present 
study has provided an outline of the current situation regarding 
OP in older adults in Turkey, and identified areas in need of 
improvement, and has made a clear call for action to address the 
areas of possible improvement. The practical consideration of 
these suggestions has great potential in the struggle against the 
adverse consequences of OP in society. This approach can be 
modeled for other populations to improve the global manage-
ment of OP.
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