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ABSTRACT 

Objectives: Anti-osteoporotic drugs (AOD) are essential for secondary prevention of osteoporotic fracture 
(OF) in patients with established osteoporosis. However, data about AOD utilization rates are scarce among 
patients with OF. This study was therefore aimed at determining the AOD utilization rates among those 
particularly vulnerable patients.  

Materials and Methods: This cross-sectional study followed the medical records of patients with OF 
starting from their first OF diagnosis date. Each patient’s preventive osteoporosis treatments (vitamin D, 
calcium+vitamin D) and AOD utilization rate were recorded for a 12-month period following OF diagnosis.  

Results: A total of 210 patients (168 females, mean age: 67.8±11.9 years; 42 males, mean age 62.4±16.1 
years) were enrolled in the study. Of these, 65.7% (n=138) did not use any medication for primary 
protection against osteoporosis before OF diagnosis. The ratio of patients not using any type of medication 
for secondary prevention after OF increased from 26.5% to 51% during a 12-month period. In addition, by 
one year following diagnosis, AOD usage rate had decreased from 62.3% to 41.3%. 

Conclusion: The AOD usage rates for secondary prevention of OF were insufficient, and cessation rates 
were high. Identification of factors associated with decreased AOD utility rates will provide important 
information for guiding patient follow-up in order to reduce the occurrence of OF. 
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INTRODUCTION 

Osteoporosis is a disease characterized by bone mass 
reduction and deterioration of bone architecture, 
leading to impaired skeletal strength and an in-
creased predisposition for fractures.1 It is a world-
wide health problem particularly in the aging popu-
lation and is often underdiagnosed and undertreat-
ed.2 The most significant osteoporosis complication 
is osteoporotic fracture (OF). The lifetime risk of OF 
incidence is higher in women than in men: the 10-
year fracture risk at 50 years of age is 9.8% in wom-
en and 7.1% in men, which increases to 21.7% and 
8%, respectively, by 80 years of age.3 One in three 
postmenopausal women and one in five men over 50 
years of age will develop fractures with no signifi-
cant trauma, associated with a significant increase 
in morbidity and mortality, and a high economic bur-
den.4 Osteoporotic fractures are prevalent among 
the elderly, and all major ones are associated with 
increased mortality risk.5,6 Therefore, the main 
treatment goal includes reducing bone loss, increas-
ing bone mass, protecting and improving the bone 
architecture, minimizing falls, and reducing OF risk. 
Several pharmacologic therapies have proven effica-
cy for reducing OF risk, including bisphosphonates, 
raloxifene, teriparatide, denosumab, calcitonin, and 
abaloparatide.7,8 Bisphosphonates are the most 
widely used drugs for the prevention and treatment 
of osteoporosis.9 

The costs and implications of OF on national 
health care systems are increasing rapidly due to the 
high incidence of OF. Hence, intense efforts are 
being made to prevent a second OF in people who 
have already experienced a first one.10 

Previous fractures are one of the significant risk 
factors for subsequent OF.11 Therefore, encouraging 
patients to be persistent and compliant with their 
anti-osteoporosis treatments is essential for pre-
venting OF. Previous studies have shown that pa-
tients who are persistent and compliant to their 
anti-osteoporosis treatments have a lower percent-
age of OF incidence.6,11 However, prolonged treat-
ment durations may predispose patients to abandon 
their treatments. Indeed, poor adherence and lack of 
persistence with treatment are common among pa-
tients who are prescribed with anti-osteoporotic 
drugs (AOD).12,13 Moreover, in many countries, the 
post-fracture care gap is a problem, as patients with 
hip or other fractures are often not prescribed osteo-
porosis therapy.12–17 In Turkey, there is no generally 
accepted treatment and follow-up program other 

than surgical intervention following OF. In addition, 
data are lacking regarding medical treatment and pa-
tient compliance following OF. Hence, this study was 
aimed at evaluating the use of AOD in OF patients. 

METHODS 

This cross-sectional study was designed to evaluate 
AOD usage among the patients with OF. Over a two-
year period, 214 patients with OF were admitted to a 
tertiary trauma hospital in Ankara, Turkey. Patient 
diagnoses were recorded in the hospital’s medical 
software according to the following International 
Classification of Diseases (ICD-10) codes: M80.0, 
Postmenopausal osteoporosis with pathological 
fracture; M80.1, Postoophorectomy osteoporosis 
with pathological fracture; M80.2, Osteoporosis of 
disuse with pathological fracture; M80.3, Postsur-
gical malabsorption osteoporosis with pathological 
fracture; M80.4, Drug-induced osteoporosis with 
pathological fracture; M80.5, Idiopathic osteopo-
rosis with pathological fracture; M80.8, Other 
osteoporosis with pathological fracture; and M80.9, 
Unspecified osteoporosis with pathological fracture.  

Usage of preventive osteoporosis treatments (vi-
tamin D, calcium+vitamin D) and AOD (bisphos-
phonate, calcitonin, raloxifene, teriparatide, selective 
estrogen receptor modulators [SERMs], strontium 
renalate, denosumab) had been recorded. Following 
their initial diagnosis, each patient’s drug utilization 
processes were recorded in the hospital’s medical 
software for 12 months from the OF diagnosis date. 
Drug utilization was followed up every 3 months. 
Due to failure to obtain drug utilization records after 
OF, 4 patients were excluded from the study. Anoth-
er 6 patients were included only in the pre-OF ana-
lyses, but were then excluded due to death within 3 
months of OF. Descriptive statistical methods 
(frequency, percentage, mean, standard deviation) 
were utilized to analyze study data. 

This research was approved by the hospital’s 
institutional review board (no. 23/07; 25 May 2015). 

RESULTS 

Of the 210 patients included in the study, 80% were 
female (n=168) and 20% were male (n=42); mean 
age was 67.8±11.9 (range, 25–91 years) and 62.4± 
16.1 (range, 21–91 years), respectively. A total of 133 
(63.3%) patients were more than 65 years of age. 

It was found that 65.7% (n=138) of the patients 
did not use any medication for osteoporosis before 
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OF diagnosis. Although 34.3% (n=72) of the patients 
used medications before their diagnosis, 15.3% 
(n=11) of these patients did not use any AOD. 

Of the patients receiving AOD before OF, 95.2% 
(n=58) were taking bisphosphonates, 3.2% (n=2) 
were taking strontium ranelate, and 1.6% (n=1) was 
taking SERM. Among the female patients, 29.2% 
(n=49) were taking AOD prior to OF diagnosis while 
70.8% (n=119) were not. Following OF, 38.7% 
(n=65) of female patients began to use AOD. How-
ever, 32.1% (n=54) of the females did not use AOD 
before or after OF diagnosis. Rates of drug utiliza-
tion in males before and after OF diagnosis (28.6% 
and 38.1%, respectively) were similar to those in 
females.  

Drug utilization was evaluated every 3 months. 

During the first 3 months after OF diagnosis, 26.5% 

(n=54) of patients used no osteoporosis medications 

of any kind. Of those receiving medications, 11.2% 

(n=23) received only vitamin D or calcium+vitamin 

D, but no AOD medications. One year after OF diag-

nosis, the AOD usage rate had decreased from 62.3% 

to 41.3%. The ratio of patients not using osteoporo-

sis medication after fracture increased from 26.5% 

to 51% over a one-year period. Drug usage rates 

before and after OF for each three-month period are 

shown in Figure 1. 

Follow-up of patients receiving AOD after osteo-
porosis diagnosis revealed an AOD usage of 79.4% at 
the end of month 3; this usage rate decreased to 
57.1% over a one-year period. The rate of patients 
not using any medication increased with each 
progressive three-month interval. 

DISCUSSION 

Osteoporosis is a skeletal disease that decreases 
bone mineral density and deteriorates bone archi-
tecture, thereby significantly increasing the fracture 
risk.1 The most common form of osteoporosis is 
idiopathic.18 In addition, osteoporosis may develop 
due to secondary causes and several diseases (Cush-
ing’s syndrome, hyperthyroidism, inflammatory 
bowel disease, rheumatoid arthritis, systemic lupus 
erythematosus, etc.), and their related drug thera-
pies (glucocorticoids, thyroid management therapy, 
antidepressants, anticonvulsants, anticoagulants, 
diuretics, etc.) can cause secondary osteoporosis.18 
Regardless of the cause of osteoporosis, occurrence 
of OF is also a risk factor for subsequent fractures.11 
Hence, administration of AOD is as important as 
calcium and vitamin D supplementation for preven-
tion of further fractures. 

The National Osteoporosis Foundation (NOF) 
recommends that all osteoporosis patients ensure 
adequate intake of calcium and vitamin D in their 
daily diet, whether or not they have experienced a 
fracture.19 They also recommend the use of calcium 
and vitamin D supplements if a patient’s dietary 
intake is insufficient. However, taking medications 
that increase gastric pH, such as proton pump inhib-
itors or antiacids, and physical conditions such as 
atrophic gastritis could impair calcium absorption.20 
Absorption issues aside, evidence suggests that most 
of ingested calcium may be excreted before reaching 
the targeted osteoporotic tissues.21 To overcome this 
problem, calcium administration with adjuvant 
therapy is recommended. Moreover, some research-
ers suggest that ionic calcium supplements such as 

 

Figure 1. Drug Usage Rates before Fracture and in Succession of 3-Month Periods. 
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antiorbital ionic calcium may provide greater benefit 
to osteoporosis patients than conventional calcium 
intake.22,23 Furthermore, since osteoporosis patients 
have a high prevalence of vitamin D deficiency, 
vitamin D supplement becomes a necessity, even in 
patients receiving AOD.19  

The course of osteoporosis is mostly silent until it 
is complicated by fractures. Therefore, primary pre-
vention for osteoporosis, which means treating 
patients who do not present distinct symptoms, can 
be hard to maintain. However, maintaining second-
ary prevention after experiencing OF is expected to 
be easier. It is anticipated that patients hospitalized 
due to a traumatic OF experience should be con-
vinced of their need to be treated for osteoporosis. 
Therefore, secondary prevention compliance is ex-
pected to be higher. Nevertheless, compliance rates 
to osteoporosis drugs are low worldwide.8,24–32 

Treatment of osteoporosis is important both 
before and after OF to prevent subsequent OF and to 
decrease the mortality rate. Unfortunately, many 
studies have reported low osteoporosis treatment 
compliance rates. An observational study from the 
USA of women experiencing their first hip fracture 
showed that very few of those patients had under-
gone osteoporosis assessment/treatment within 6 or 
12 months of their OF, only 17% and 23%, respec-
tively.24 Panneman et al. reported an anti-
osteoporosis treatment usage rate of 17.6% before 
hospitalization for OF, and half of these patients 
discontinued treatment in the follow-up period.25 In 
another study by Carnevale et al., 20% of the pa-
tients who received osteoporosis treatment before 
OF discontinued their treatment, and of the patients 
who had not received any treatment before OF only 
40% started treatment after OF.26 They also found 
that 52% of the patients discontinued their osteopo-
rosis treatment after 1.4 years, on average. Taran-
tino et al. conducted a study of 5,167 patients with 
hip fractures and found that 61% of the cohort re-
ceived no medication before and after experiencing 
a fracture; only 4.5% of the cohort used osteoporosis 
drugs before OF.27 In our study, the usage rate of 
anti-osteoporosis treatment was higher (29%) before 
OF compared with other studies. Nevertheless, 
17.1% of our patients received no anti-osteoporosis 
medication, before and after OF. 

Although secondary prevention of osteoporosis is 
important to prevent patients from experiencing 
fractures, previous studies have shown that the rate 

of patients receiving anti-osteoporosis treatment 
was dramatically low. For instance, Kim et al. found 
that 32.6% of 129 patients who were followed for 
more than 6 months had received anti-osteoporosis 
treatment after being diagnosed with a hip frac-
ture.28 Another study found that only 24.8% of pa-
tients received medication after OF.27 In a retrospec-
tive study of 47,171 women aged ≥50 years with a 
fragility fracture, Wilk et al. found that post-fracture 
only 18% of those patients received osteoporosis 
treatment within 90 days, and 23% within a year.29 
Klop et al. studied the trends and determinants of 
AOD prescribing in 30,516 patients after hip frac-
ture in the United Kingdom. They found that AOD 
usage rate increased from 7% in 2000 to 46% in 
2010. They also found that 94% of the patients 
treated with anti-osteoporosis drugs also received 
bisphosphonates.8 In our study, 48.6% of the pa-
tients received anti-osteoporosis treatment after 
fracture diagnosis, which was compatible with those 
previous findings. 

Klop et al. reported that bisphosphonates were 
prescribed for 26% of patients, representing 79% of 
the osteoporosis prescription medications. Calcito-
nin was the most frequent non-bisphosphonate 
therapy in their study and used by 4.8% of the 
patients; half of the patients (50.3%) used dietary 
supplements such as calcium, vitamin D, and multi-
vitamin. They also found that even after experi-
encing a fragility fracture, 48.5% of patients report-
ed that they had not been told that they had osteo-
porosis, and only 33% were prescribed medication 
for osteoporosis.8 In a retrospective study with 
65,344 patients, 64.3% of patients received no medi-
cation and 35.7% received osteoporosis medication, 
of which 30.9% (n=20,200) of total patients re-
ceived bisphosphonates and 4.8% (n=3,111) of total 
patients received non-bisphosphonates.31 In our 
study, only two patients who started anti-
osteoporosis treatment after fracture were treated 
with strontium ranelate—one received SERM, and 
the other was treated with a bisphosphonate. 

A study by Giusti et al. reported that, among 
patients who had undergone surgery for hip fracture 
and who were started on calcium and vitamin D at 
discharge, only 36.7% of them continued treatment 
after 6 months.32 In our study, 69.3% of patients 
who started AOD after fracture were started with 
calcium and vitamin D, but compliance decreased, 
ranging from 35.2% to 42.1% in the follow-up 
period. 
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The importance of secondary prevention in 
patients with OF is unquestionable. To the best of 
our knowledge, our study is the first to examine the 
OF drug usage compliance among patients in 
Turkey.  

This study had several limitations. First of all, 
this was a retrospective study. While data acquisi-
tion can be difficult in retrospective studies due to 
data loss issues, we successfully obtained patient 
data regarding their medication usage for a one-year 
period. Secondly, this was a single-center study, so 
our findings cannot be generalized to all of the 
region. Nevertheless, this study was conducted in 
one of the largest hospitals in Ankara (750 beds), 
which treats an average of 6,000 patients per day; 
the hospital is a trauma center in Ankara which 
potentially serves a population of five million resi-
dents. Another limitation relates to our investigation 
of drug utilization—data were not available regard-
ing the underlying reasons for the decreasing levels 
of drug utilization rates. In our study, the entire co-
hort had access to state health insurance; hence, we 
can assume that economic reasons were not applic-
able. However, regardless of the cause, our study 
found that drug use rates in osteoporosis patients 
over a one-year period gradually decreased. Particu-
larly in light of this being a worldwide trend, we be-
lieve that this should be the subject of future studies. 
The causes of high dropout rates for secondary 
osteoporosis prevention clearly require further 
investigation, and new and comprehensive studies 
in this field are increasingly important.  

In conclusion, although this is a retrospective 
observational study, we have demonstrated that, 
among OF patients, AOD usage rates are low and 
drug cessation rates are high. All clinicians treating 
osteoporosis patients should be aware of this decline 
in drug usage rates among those particularly vul-
nerable patients; awareness of this trend should 
motivate practitioners to seek out the reasons for 
this decline, with the aim of achieving a significant 
decline in subsequent fractures. Physicians should 
provide more detailed counseling to their patients 
regarding the use of AOD, the duration of use, and 
the increased risks associated with discontinuing the 
medication. It is also important to increase the 
frequency of doctor–patient meetings so that drug 
use continues for the desired period. In addition, 
clinicians should review the drugs prescribed for 
their patients in terms of osteoporosis risk in order 
to eliminate the causes of osteoporosis, and, if 
necessary, drugs should be changed or discontinued 

according to the treatment needs of the patients. 
Patients should also be evaluated in terms of dis-
eases in the etiology of secondary osteoporosis, and 
the underlying diseases, if any, should be treated in 
order to prevent osteoporosis complications. 

REFERENCES 

1. NIH Consensus Development Panel on Osteoporosis 

Prevention, Diagnosis, and Therapy. Osteoporosis 
prevention, diagnosis, and therapy. JAMA 2001;14; 

285:785–95. CrossRef  

2. Eastell R, O’Neill TW, Hofbauer LC, et al. Postmeno-

pausal osteoporosis. Nat Rev Dis Primers 2016;2: 

16069. CrossRef  

3. Guggenbuhl P. Osteoporosis in males and females: is 

there really a difference? Joint Bone Spine 2009;76: 

595–601. CrossRef  

4. Burge R, Dawson-Hughes B, Solomon DH, Wong JB, 

King A, Tosteson A. Incidence and economic burden 
of osteoporosis-related fractures in the United States, 

2005–2025. J Bone Miner Res 2007;22:465–75. 

CrossRef  

5. Huntjens KMB, Kosar S, van Geel TACM, et al. Risk 

of subsequent fracture and mortality within 5 years 
after a non-vertebral fracture. Osteoporos Int 2010; 

21:2075–82. CrossRef  

6. Chau YT, Nashi N, Law LS, Goh RKH, Choo SX, 

Seetharaman SK. Undertreatment of osteoporosis 

following hip fracture: a retrospective, observational 
study in Singapore. Arch Osteoporos 2020;15:141. 

CrossRef  

7. Hopkins RB, Goeree R, Pullenayegum E, et al. The 
relative efficacy of nine osteoporosis medications for 

reducing the rate of fractures in post-menopausal 

women. BMC Musculoskelet Disord 2011;12:209. 
CrossRef  

8. Klop C, Gibson-Smith D, Elders PJ, et al. Anti-
osteoporosis drug prescribing after hip fracture in the 

UK: 2000–2010. Osteoporos Int 2015;26:1919–28. 

CrossRef  

9. Adler RA, El-Hajj Fuleihan G, Bauer DC, et al. Man-

aging osteoporosis in patients on long-term bisphos-
phonate treatment: report of a task force of the 

American Society for Bone and Mineral Research. J 

Bone Miner Res 2016;31:16–35. CrossRef  

10. Yi H, Ha YC, Lee YK, Lim YT. National healthcare 

budget impact analysis of the treatment for osteopo-

rosis and fractures in Korea. J Bone Metab 2013;20: 
17–23. CrossRef  

11. Reyes C, Tebe C, Martinez-Laguna D, et al. One and 

two-year persistence with different anti-osteoporosis 

https://doi.org/10.1001/jama.285.6.785
https://doi.org/10.1038/nrdp.2016.69
https://doi.org/10.1016/j.jbspin.2009.10.001
https://doi.org/10.1359/jbmr.061113
https://doi.org/10.1007/s00198-010-1178-5
https://doi.org/10.1007/s11657-020-00816-2
https://doi.org/10.1186/1471-2474-12-209
https://doi.org/10.1007/s00198-015-3098-x
https://doi.org/10.1002/jbmr.2708
https://doi.org/10.11005/jbm.2013.20.1.17


 

Drug Usage Rates for Secondary Prevention in Osteoporosis 
 

 

Rambam Maimonides Medical Journal 6 July 2022  Volume 13  Issue 3  e0017 
 

medications: a retrospective cohort study. Osteoporos 

Int 2017;28:2997–3004. CrossRef  

12. Leslie WD, Giangregorio LM, Yogendran M, et al. A 

population-based analysis of the post-fracture care 
gap 1996-2008: the situation is not improving. 

Osteoporos Int 2012;23:1623–9. CrossRef  

13. Lüthje P, Nurmi-Lüthje I, Kaukonen JP, Kuurne S, 
Naboulsi H, Kataja M. Undertreatment of osteopo-

rosis following hip fracture in the elderly. Arch 

Gerontol Geriatr 2009;49:153–7. CrossRef  

14. Keshishian A, Boytsov N, Burge R, et al. Examining 

the treatment gap and risk of subsequent fractures 
among females with a fragility fracture in the US 

Medicare population. Osteoporos Int 2017;28:2485–

94. CrossRef  

15. Dreinhöfer KE, Anderson M, Féron JM, et al. Multi-

national survey of osteoporotic fracture management. 
Osteoporos Int 2005;16(Suppl 2):44–53. CrossRef  

16. Shibli-Rahhal A, Vaughan-Sarrazin MS, Richardson 
K, Cram P. Testing and treatment for osteoporosis 

following hip fracture in an integrated U.S. healthcare 

delivery system. Osteoporos Int 2011;22:2973–80. 
CrossRef  

17. Fraser LA, Ioannidis G, Adachi JD, et al. Fragility 

fractures and the osteoporosis care gap in women: 
the Canadian Multicentre Osteoporosis Study. Osteo-

poros Int 2011;22:789–96. CrossRef  

18. Mirza F, Canalis E. Management of endocrine dis-

ease: secondary osteoporosis: pathophysiology and 

management. Eur J Endocrinol 2015;173:R131–51. 
CrossRef  

19. Cosman F, de Beur SJ, LeBoff MS, et al. Clinician’s 
guide to prevention and treatment of osteoporosis. 

Osteoporos Int 2014;25:2359–81. CrossRef 

20. Thong BKS, Ima-Nirwana S, Chin KY. Proton pump 

inhibitors and fracture risk: a review of current evi-

dence and mechanisms involved. Int J Environ Res 
Public Health 2019;16:1571. CrossRef  

21. Wang J, Tao S, Jin X, et al. Calcium supplement by 

tetracycline guided amorphous calcium carbonate 
potentiates osteoblast promotion for synergetic 

osteoporosis therapy. Theranostics 2020;10:8591–

605. CrossRef  

22. Herrera-Rodríguez SE, García-Márquez E, Padilla-

Camberos E, Espinosa-Andrews H. Evaluation of an 
ionic calcium fiber supplement and its impact on 

bone health preservation in a dietary calcium defi-

ciency mice model. Nutrients 2022;14:422. CrossRef  

23. AIC Therapy Home Page. AIC Ionic Calcium Therapy 

website; 2020. Available at: https://www.aictherapy. 
com/ (accessed April 15, 2022). 

24. Gillespie CW, Morin PE. Osteoporosis-related health 

services utilization following first hip fracture among 
a cohort of privately-insured women in the United 

States, 2008-2014: an observational study. J Bone 

Miner Res 2017;32:1052–61. CrossRef  

25. Panneman MJ, Lips P, Sen SS, Herings RM. Under-

treatment with anti-osteoporotic drugs after hospital-
ization for fracture. Osteoporos Int 2004;15:120–4. 

CrossRef  

26. Carnevale V, Nieddu L, Romagnoli E, et al. Osteopo-

rosis intervention in ambulatory patients with previ-

ous hip fracture: a multicentric, nationwide Italian 
survey. Osteoporos Int 2006;17:478–83. CrossRef  

27. Tarantino U, Ortolani S, Degli Esposti L, Veronesi C, 
Buda S, Brandi ML. Analysis of the costs and conse-

quences of adherence to therapy in hip fracture pa-

tients. Results of a longitudinal analysis of. Clin Cases 
Miner Bone Metab 2011;8:57–62. PMID: 22461805 

28. Kim SR, Ha YC, Park YG, Lee SR, Koo KH. Ortho-

pedic surgeon’s awareness can improve osteoporosis 
treatment following hip fracture: a prospective cohort 

study. J Korean Med Sci 2011;26:1501–7. CrossRef  

29. Wilk A, Sajjan S, Modi A, Fan CP, Mavros P. Post-

fracture pharmacotherapy for women with osteopo-

rotic fracture: analysis of a managed care population 
in the USA. Osteoporos Int 2014;25:2777–86. 

CrossRef  

30. Kung AW, Fan T, Xu L, et al. Factors influencing 

diagnosis and treatment of osteoporosis after a fra-

gility fracture among postmenopausal women in 
Asian countries: a retrospective study. BMC Womens 

Health 2013;13:7. CrossRef  

31. Siris ES, Modi A, Tang J, Gandhi S, Sen S. Substantial 

under-treatment among women diagnosed with os-

teoporosis in a US managed-care population: a retro-
spective analysis. Curr Med Res Opin 2014;30:123–

30. CrossRef  

32. Giusti A, Barone A, Razzano M, et al. Persistence with 
calcium and vitamin D in elderly patients after hip 

fracture. J Bone Miner Metab 2009;27:95–100. 

CrossRef 

https://doi.org/10.1007/s00198-017-4144-7
https://doi.org/10.1007/s00198-011-1630-1
https://doi.org/10.1016/j.archger.2008.06.007
https://doi.org/10.1007/s00198-017-4072-6
https://doi.org/10.1007/s00198-004-1700-8
https://doi.org/10.1007/s00198-011-1536-y
https://doi.org/10.1007/s00198-010-1359-2
https://doi.org/10.1530/eje-15-0118
https://doi.org/10.1007/s00198-014-2794-2
https://doi.org/10.3390/ijerph16091571
https://doi.org/10.7150/thno.45142
https://doi.org/10.3390/nu14030422
https://www.aictherapy.com/
https://www.aictherapy.com/
https://doi.org/10.1002/jbmr.3079
https://doi.org/10.1007/s00198-003-1544-7
https://doi.org/10.1007/s00198-005-0010-0
https://doi.org/10.3346/jkms.2011.26.11.1501
https://doi.org/10.1007/s00198-014-2827-x
https://doi.org/10.1186/1472-6874-13-7
https://doi.org/10.1185/03007995.2013.851074
https://doi.org/10.1007/s00774-008-0007-9

