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Amaç: Osteoporoz metabolik kemik hastalıklarının en sık görülen şekli olup, ciddi mortalite ve morbiditeye sebep olabilmektedir. Tüm dünyayı 
etkisi altına alan koronavirüs hastalığı-2019 (COVİD-19) pandemisi sokağa çıkma yasağı, karantina uygulamaları ve hastanelerdeki sağlık 
hizmetlerinde değişiklikleri beraberinde getirmiştir. Çalışmamızda pandemi döneminin osteoporoz hastalarımız üzerine olan etkisini araştırmayı 
amaçladık. 
Gereç ve Yöntem: 20 Temmuz-20 Ekim 2020 tarihleri arasında polikliniğe başvuran daha önceden osteoporoz tanısı almış 92 postmenapozal 
kadın hasta çalışmaya alındı. Hastaların demografik özelliklerinin yanı sıra; osteoporoz süreleri, kullandıkları osteoporoz ilaçlar ve pandemi 
dönemi tedaviyi aksatma durumları ve nedenleri sorgulandı. Bunun yanı sıra pandemi öncesi ve pandemi döneminde kırık öyküleri, düşme 
sıklıkları ve egzersiz durumları değerlendirildi. 
Bulgular: Çalışmaya alınan 92 osteoporoz hastasının yaş ortalaması 61±8 idi. Pandemi öncesi hastaların %10,9’u egzersiz yapmaktaydı ve 
bunların %87,5’i pandemi döneminde egzersizi bıraktığını ya da azalttığını ifade etti. Pandemi öncesi hastaların %20,7’si, pandemi döneminde 
ise %17,4’ünün düşme öyküsü mevcuttu (p>0,05). Hastaların osteoporoz tedavisini aksatma durumu incelendiğinde; birinin ilacı temin 
edemediği için, birinin gerekli tetkikleri yaptıramadığı için, beşinin kısıtlamalar nedeniyle evden çıkamadığı için tedavisini aksattığı saptandı. 
Tedaviyi aksatma durumunun yaşadığı yer ya da bilgi düzeyi ile ilişkisinin olmadığı görüldü (p>0,05). 
Sonuç: Çalışmamız COVİD-19 pandemi döneminin osteoporoz hastalarının gerek ilaç devamlılıklarını, gerekse egzersiz düzeylerini olumsuz 
etkilediğini gösterdi. Olası benzer durumlarda alınan tedbirlere ilave ek önlemlerin alınmasının faydalı olacağını düşünmekteyiz. 
Anahtar kelimeler: COVİD-19, osteoporoz, osteoporoz tedavisi

Objective: Osteoporosis is the most common metabolic bone disease associated with significant mortality and morbidity. The coronavirus 
disease-2019 (COVID-19) pandemic, which has affected the entire world, has necessitated curfews, quarantine measures, and alterations in 
hospital health services. Our study aimed to investigate the impact of the pandemic period on our osteoporosis patients. 
Materials and Methods: Ninety-two previously diagnosed osteoporosis postmenopausal female patients who presented to the outpatient 
clinic between July 20, 2020, and October 20, 2020, were enrolled in the study. Besides the patients’ demographic characteristics, the 
duration of osteoporosis, the osteoporosis medications they used, and whether they interrupted the treatment during the pandemic period, 
and if they did, the reason was questioned. In addition, fracture history, fall frequency and exercise status were recorded before and during 
the pandemic.
Results: The patients’ mean age was 61±8 years. 10.9% had been exercising before the pandemic, and of these, 87.5% either reduced 
their exercise frequency or quit exercising during the pandemic. 20.7% of the patients before the pandemic and 17.4% during the pandemic 
period had a history of falling (p>0.05). When the continuation of osteoporosis treatment was analyzed, 7 (7.6%) patients were found to 
have interrupted their treatments during the pandemic. Of these, one of them had interrupted treatment due to the inability to obtain 
the medication, one of them had interrupted treatment due to not having the necessary investigations performed, and five patients had 
interrupted treatment because they could not leave their homes due to restrictions. It was observed that the interruption of drug treatment 
was not associated with those living in urban or countryside, or the level of osteoporosis knowledge (p>0.05).
Conclusion: Our study demonstrated that the COVID-19 pandemic adversely affected osteoporosis patients’ medication adherence and 
exercise levels. Therefore, we recommend taking preventive measures of addition existing ones in similar situations.
Keywords: COVID-19, osteoporosis, osteoporosis treatment 
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Introduction

Osteoporosis (OP) is a metabolic bone disease characterized by 

impairment of bone microarchitecture, decreased bone strength 

and bone mineral density (BMD), and elevated fracture risk (1). 

The consequences of the disease consist of mortality, physical 

disability, pain, increased fracture risk, elevated treatment 

costs, and impairment in the quality of life (2). Today, OP has 

become the seventh most prevalent disease worldwide and thus 

constitutes a global public health problem (3). 

Coronavirus disease-2019 (COVID-19) infection due to severe 

acute respiratory syndrome coronavirus 2, a new coronavirus 

that emerged in China in late 2019, was attributed a pandemic 

status by the World Health Organization on March 11, 2020 

(4,5). As of July 19, 2020, COVID-19 had infected 14,348,475 

individuals worldwide and had caused 603,167 deaths (6). In 

our country, before the WHO declared a pandemic, the Ministry 

of Health established a Scientific Committee consisting of 

expert scientists on January 10, 2020. Following the first case 

detected in our country on March 11, 2020, the draft of the 

public policy’s main items to be implemented was started to be 

prepared. Curfews and quarantine practices were enacted in the 

context of the prepared precautionary policies (7). Besides the 

imposed quarantine and travel limitations during the COVID-19 

pandemic, slowing down routine hospital services has led to 

worries that limitations might have been encountered in treating 

chronic disorders (8). For example, patients with OP require 

long-term therapy and periodic follow-ups. Our study aimed 

to determine how the COVID-19 pandemic period impacted 

patients diagnosed with osteoporosis.

Materials and Methods

The study was conducted among postmenopausal OP patients 

who presented to our outpatient clinic between July 20, 2020, 

and October 20, 2020. During the study period, a total of 437 

OP patients visited our clinic. Patients who were newly diagnosed, 

male patients, premenopausal women, those the immobility due 

to other diseases, those who did not understand or answer the 

questions, and those who refused to participate in the study 

were excluded. The age, height, weight, education level, place 

of residence (urban or countryside), chronic diseases, history of 

COVID-19, and the duration of the OP diagnosis were questioned 

for the 92 female patients who met the inclusion criteria. Changes 

in weight during the COVID-19 pandemic were recorded. The 

T-scores of the total lumbar vertebrae and femur were recorded 

from the dual-energy X-ray absorptiometry measurements.

The patients included in the study were asked about their 

exercising status before the pandemic. Exercises such as brisk 

walking, dancing, climbing stairs, and cycling for at least 30 

minutes were considered as exercise. The exercise frequency 

was recorded as more than 3 times a week, 1-3 times a week, 

once a week, and less than once a week. Changes in exercise 

levels during the pandemic were evaluated with the options: 

a) I continued the same, b) I reduced the amount of exercise, 

c) I stopped exercising. The occurrence and frequency of falls 

before and during the COVID-19 pandemic were assessed. The 

presence of fractures due to minimal trauma (e.g., falling from 

a standing height or a lower height) or unidentified trauma was 

questioned for both the pre-pandemic and pandemic periods.

The medications they had been using for treating OP were 

recorded. Patients were asked whether they continued their 

treatment regularly during the pandemic. If they reported not 

being able to continue regularly, the reasons were investigated 

(a. I couldn’t access the medication, b. I couldn’t have tests 

done, c. I couldn’t leave home due to restrictions, d. I neglected 

OP treatment due to other illnesses, e. other).

The patients enrolled in the study were subjected to the 

Osteoporosis Knowledge test (OKT). OKT is a test to assess OP 

awareness on various topics associated with calcium intake for 

OP prevention, as well as exercise and activity levels. The test 

was developed by Kim et al. (9) in 1991, and Kılıç and Erci (10) 

demonstrated the validity and reliability of the test’s Turkish 

version in 2004. 

The number of OP patients in a similar period of 2019 (pre-

pandemic) was retrieved from the outpatient clinic records to 

analyze whether the number of OP patients presenting to the 

outpatient clinic has changed during the pandemic. 

This study was approved by Aydın Adnan Menderes University 

Non-invasive Clinical Research Ethics Committee (decision no: 4, 

date: 06.08.2020). All participants were informed about their 

conditions and signed an informed consent form. 

Statistical Analysis

The conformity of the quantitative data to the normal distribution 

was analyzed with the Shapiro-Wilk test. For the quantitative 

variables providing the assumption of normality, t-test was 

used in independent groups in the intergroup comparisons and 

descriptive statistics were shown as mean ± standard deviation. 

In the absence of normality assumption, the Mann-Whitney U 

test was used and descriptive statistics were given as median 

(25-75 percentile).The McNemar test was used to evaluate the 

similarity of qualitative data measured before and after, while 

chi-square test was used for other qualitative comparisons. 

Descriptive statistics were given as frequency (%). The results 

were considered statistically significant when p<0.05.

Results

Among the total of 92 female OP patients enrolled in the study, 

the mean age was 61±8 years. Table 1 presents the patients’ 

demographic characteristics. Forty-three patients lived in the 

urban center (46.7%), whereas 49 lived in the countryside 

(53.3%). Twelve (12.9%) patients were diagnosed with COVID-19 

during the pandemic. The median duration of OP diagnosis was 

5 (3.25-10) years. According to BMD measurement, the median 

value of the patients’ lumbar T score was 2.7 (2.5-3.5), and the 

femoral T median value was 1.9 (0.8-3.8) (Table 1).
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Only ten of 92 patients (10.9%) had been exercising before the 

pandemic. Among these, four (4.3%) had been exercising less 

than once a week, 2 (2.16%) once a week and four (4.3%) 1-3 

times a week (Table 2). Among the patients who were exercising, 

37.5% (3.3% of the total) quit exercising during the pandemic, 

50% (4.3% of the total) tapered their exercise frequency, and 

only 12.5% (1.1% of the total) maintained the same pattern 

(Table 2).

There was a fall history in 19 patients (20.7%) before this 

pandemic. The fall frequency was determined as less than once 

a week in 17 patients (18.5%), whereas it was more than once a 

week in 2 patient (2.2%). On the other hand, 16 (17.4%) of the 

patients had a history of falls during the pandemic period. While 

the fall frequency was less than once a week in 14 (15.2%), 2 

(2.2%) had a rate of more than once a week (Table 2). There was 

no statistically significant difference between the falls during the 

quarantine period and those occurring in normal times (p>0.05). 

A history of fracture was present in 16 (17.4%) patients before 

the pandemic, whereas in three (3.3%) patients in the pandemic 

period. A weight gain was observed in 27 patients (29.3%) 

during the pandemic period, and this gain was 1-5 kg in 20 

patients (21.7%), whereas 5-10 kg in 8 patients (8.7%). 

When the patients’ OP treatments were analyzed, it was seen that 

8 (8.7%) patients had received medical treatment in the past and 

were currently being followed up, 14 (15.2%) patients received 

vitamin D, 12 (13.1%) were administered oral bisphosphonate, 

36 (39.1%) patients had parenteral bisphosphonate and 22 

(23.9%) patients received denosumab treatment. Seven (7.6%) 

patients were found to have interrupted their drug treatment 

during the pandemic period. Of those interrupting their drug 

treatment, one patient (1.1%) stated that it was because of not 

being able to obtain the medication, one (1.1%) stated that it 

was because of not having the necessary examinations done, 

and five patients (5.4%) stated that it was because they could 

not leave the house due to restrictions (Table 2). There was no 

significant difference between those living in urban centers and 

those living in the countryside regarding drug access (p>0.05). 

The mean value of the OKT score was computed as 14.02±4.52 

and no correlation was identified between the interruption of 

drug treatment and OKT (p>0.05).

The number of OP patients presenting to the outpatient clinic 

during the study period was 437, whereas this figure was 484 

in the similar period of the previous year. Thus, it was observed 

that the number of OP patients presenting to the outpatient 

clinic declined by 9.7% during the pandemic.

Table 1. The patients demographic characteristics and 
osteoporosis features

Mean ± SD 25-75 percentil

Age (year) 61±8 -

Weight (kg) 67.26±12.12 -

Height (cm) 157.14±5.99 -

BMI 27.19±4.39 -

Osteoporosis knowledge 
level

14.02±4.52 -

Osteoporosis duration - 5 (3.25-10)

DXA (T-score)

Lomber - 2.7 (2.5-3.5)

Femur - 1.9 (0.8-3.8)

n (%)

Educational status

Illiterate 18 (19.6) -

Secondary education 58 (63.1) -

High school 10 (10.9) -

Under/postgraduate 6 (6.4) -

Living place

Urban center 43 (46.7) -

Countryside 49 (53.3) -

Co-morbidity

Absense 25 (27.2) -

Hypertension 17 (18.5) -

Rheumatic disease 9 (9.8) -

Malignancy 6 (6.5) -

Diabetes mellitus - -

 BMI: Body mass index, DXA: Dual X-ray absorptiometry, SD: Standard deviation

Table 2. Exercise, falling and treatment conditions of 
patients

n (%)

Exercise in before pandemic 10 (10.9)

  Less than 1 per week 4 (4.3)

  Once a week 2 (2.2)  

  1-3 per week 4 (4.3) 

Falling in before pandemic 19 (20.7)

  <1 time per week 17 (18.5)

  ≥1 time per week 2 (2.2)

Falling in pandemic 16 (17.4)

  <1 time per week 14 (15.2)

  ≥1 time per week 2 (2.2)

Treatment of osteoporosis

  In untreated follow-up 8 (8.7)

  Vitamin D 14 (15.2)

  Oral bisphosphonate 12 (13.1)

  Prenteral bisphosphonate 36 (39.1)

  Denosumab 22 (23.9)

Disrupting treatment 7 (7.6)

  Inability to obtain medicine 1 (1.1)

  Failure to do inspections 1 (1.1)

  Due to restrictions 5 (5.4)
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Discussion

Measures such as curfews and physical isolation imposed 
throughout the COVID-19 pandemic led people to stay indoors 
and live in confined spaces. Various studies have shown that 
individuals’ exercise levels declined due to such restrictions 
(11,12). The significance of exercising for treating OP has been 
clearly emphasized (13). However, exercise routines may differ 
among different societies. Only 10.9% of the patients with OP 
enrolled in our study had been regularly exercising before the 
pandemic. Daşkapan and Atalay (14), in their study conducted 
on 208 women in our country, reported that 69.7% of the 
participants did not exercise. According to the National Disease 
Burden Report of Turkey, the physical inactivity rates in women 
aged 15-29, 30-44, 45-59, and 60-69 years were determined 
as 70.0%, 68.7%, 80.0%, and 40.0%, respectively (15). Our 
OP patients’ pre-pandemic exercise data were found to be 
lower compared to these studies. This situation indicated that 
our OP patients need to be informed more about exercise, and 
maybe programs are needed to be prepared in this direction. 
Half of our exercising patients discontinued exercising during 
the pandemic, 37.5% tapered their exercise frequency, and 
only 10% continued with similar exercise regimens. When we 
consider our entire patient population, 12.5% of our patients 
were affected by the pandemic regarding exercise. 
Our study did not reveal any significant difference between 
before and after the pandemic regarding our patients’ fall 
frequency. On the other hand, Kiyoshi-Teo et al. (16) indicated 
that the fall risk increased during the pandemic. Considering the 
adverse influence of sedentary life on falls, it might be thought 
that constraints in the pandemic period would have raised the 
fall risk. However, on the other hand, restrictions imposed on 
outdoor activities have also been shown to reduce individuals’ 
trauma exposure (17). Therefore, the decrease in trauma 
exposure during the pandemic might explain why our OP 
patients’ fall frequency remained unchanged and new fractures 
occurred in only three patients during this period. However, 
considering that our study data covered the first ten months of 
the pandemic, we suggest that these rates might have changed 
in the later pandemic periods, as the restrictions lasted longer, 
and that studies covering these periods are also warranted.
Dinçer and Kolcu’s (12) study revealed that nutritional behaviors 
were negatively affected, as well as physical activity declined 
during the pandemic period. Rapid weight gain is among the 
problems that may be encountered concerning these (18). In 
29.3% of our OP patients, weight gain was observed during this 
phase of the pandemic period. Among these patients, weight 
gain was between 1-5 kg in 21.7% and 5-10 kg in 8.7%. 
Several measures introduced in response to the COVID-19 
pandemic also altered how healthcare institutions delivered 
services (19). For example, our study determined that the 
number of OP patients presenting to the outpatient clinic during 
the pandemic declined by 9.7% compared to the previous 
year’s corresponding period. In addition, McCloskey et al. (20) 

reported that the usage rates of the Frax website to assess 

OP patients’ fracture risk decreased by 23.1% and 58.3% in 

March and April 2020, respectively, compared to the respective 

periods in 2019 (20). These results indicate that hospital 

admissions of OP patients globally declined. Most (63%) of 

our studied patients’ OP treatments consisted of intravenous 

bisphosphonates or subcutaneous denosumab, whereas the 

remaining received oral treatments. Even though most of our 

patients were receiving IV/SC treatments, which were slightly 

more dependent on hospitalization, only 7.6% were observed 

to have interrupted their treatments during this period (21). Of 

these, one patient stated having delayed treatment due to the 

inability to obtain medication, one patient due to the inability 

to undergo tests, and five patients because they could not 

leave home due to restrictions. Delayed or missed access to OP 

treatments like intravenous or subcutaneous antiresorptives, 

often hospital-administered, was expected; however, this effect 

was minimal in our OP patients. The study by Peeters et al. (22) 

revealed that 45.4% and 6.3% of patients interrupted receiving 

their intravenous bisphosphonates and denosumab treatments, 

respectively. The lower interruption rate in OP treatment of our 

patients compared to other studies might have been related 

to the health measures introduced with the pandemic in our 

country. Among these measures, prolonging the medical 

report durations to reduce patient visits to health institutions 

and obtaining reported medications from pharmacies without 

needing a prescription might have been the strategies that 

positively influenced the results. We also think that studies 

involving data on subsequent pandemic processes are needed. 

Until the COVID-19 pandemic, none of the guidelines 

contained recommendations on managing such a crisis from 

the perspective of providing OP treatment. However, since the 

onset of the pandemic, several opinions have been published 

(23-26). In addition, long-term protection against fractures after 

treatment with zoledronic acid and other oral bisphosphonates 

has been documented in several studies (27-30). Therefore, 

based on the above, even delaying a scheduled infusion for a 

few months is not expected to be harmful. On the other hand, 

if this period will last longer than 6-9 months, switching from 

infusion to oral bisphosphonates has been recommended (23). 

When denosumab administrations were delayed for seven 

months following the last dose, the drug’s inhibitory effects on 

bone resorption were observed to disappear rapidly (31).

Meanwhile, in patients discontinuing treatment, rapid bone 

loss, increased vertebral fracture risk, and hypercalcemia might 

be noted by the end of one year (32). A review of current 

guidelines suggests that denosumab treatment postponement 

should not exceed one month from the scheduled injection 

date (31,32). A rebound bone loss and an increased fracture 

risk are anticipated when delayed. Therefore, patients receiving 

denosumab and their family members should be educated about 

such situations, and if such treatment is not possible, conversion 

to oral bisphosphonates should be recommended (23). 
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Conclusion

Our study revealed that OP patients were mildly affected by 
the COVID-19 pandemic. Therefore, we suggest that measures 
such as telemedicine services, video training, and maintaining a 
particular clinic active for treating such patients might be helpful 
in addition to preventive measures undertaken in probable 
similar situations.

Ethics

Ethics Committee Approval: This study was approved by 
Aydın Adnan Menderes University Non-invasive Clinical Research 
Ethics Committee (decision no: 4, date: 06.08.2020). 
Informed Consent: All participants were informed about their 
conditions and signed an informed consent form. 
Peer-review: Externally and internally peer-reviewed. 

Authorship Contributions

Surgical and Medical Practices: G.T.B., M.D., Concept: G.T.B., M.D., 
G.G., Design: G.T.B., M.D., G.G., Data Collection or Processing: 
G.T.B., Analysis or Interpretation: M.D., İ.K.Ö., Literature Search: 
G.T.B., M.D., Writing: G.T.B., M.D., İ.K.Ö.
Conflict of Interest: No conflict of interest was declared by the 
authors.
Financial Disclosure: The authors declared that this study has 
received no financial support.

References

1. National Institutes of Health. Osteoporosis: Handout on health. 
2007.

2. Geusens P. Osteoporosis: Clinical Features. In: Hochberg MC, 
Silman AJ, Smolen JS, Weinblatt ME, Weisman MH, editors. 
Rheumatology. Toronto: Mosby; 2003. p. 2081-92.

3. Zou J, Song DW, Niu JJ, Shi JW, Yang HL. Standardized out-
patient diagnosis and treatment process for osteoporosis clinics 
during the COVID-19 pandemic. Eur Rev Med Pharmacol Sci 
2020;24:5778-82.

4. Erdem İ. Koronavirüse (Covid-19) karşı Türkiye’nin karantina ve 
tedbir politikaları. Elektronik Türk Araştırmaları 2020;15:377-88.

5. Blanch-Rubió J, Soldevila-Domenech N, Tío L, Llorente-Onaindia 
J, Ciria-Recasens M, Polino L, et al. Influence of anti-osteoporosis 
treatments on the incidence of COVID-19 in patients with 
non-inflammatory rheumatic conditions. Aging (Albany NY) 
2020;12:19923-37.

6. Center JHCR. COVID-19 dashboard 2023. 

7. Kayıkçı S. Türkiye’de influenza pandemisi politikası analizi: 
Covid-19 örneği. Pamukkale Üniversitesi Sosyal Bilimler Enstitüsü 
Dergisi 2021;43:333-45.

8. Wasserstein RL, Schirm AL, Lazar NA. Moving to a World Beyond 
“p < 0.05”. The American Statistician 2019;73(sup1):1-19.

9. Kim KK, Horan ML, Gendler P, Patel MK. Development and 
evaluation of the Osteoporosis Health Belief Scale. Res Nurs 
Health 1991;14:155-63.

10. Kılıç D, Erci B. Osteoporoz sağlık inanç ölçeği,osteoporoz öz-
etkililik/yeterlilik ölçeği ve osteoporoz bilgi testinin geçerlilik 
ve güvenilirliği. Atatürk Üniv Hemşirelik Yüksekokulu Dergisi 
2004;7:89-102.

11. Celis-Morales C, Salas-Bravo C, Yáñez A, Castillo M. Physical 
inactivity and sedentary lifestyle-The other side of the side effects 
of the COVID-19 Pandemic. Rev Med Chil 2020;148:885-6.

12. Dinçer S, Kolcu M. Covid-19 Pandemisinde Toplumun Beslenme 
Alışkanlıklarının İncelenmesi: İstanbul Örneği. Turk J Diab Obes 
2021;2:193-201.

13. Todd JA, Robinson RJ. Osteoporosis and exercise. Postgrad Med J 
2003;79:320-3.

14. Daşkapan A, Atalay KD. Perceived exercise benefits and barriers 
among Turkish women: a pilot study. Fizyoterapi Rehabilitasyon 
2013;24:127-34.

15. Cengiz C, Asçı FH, İnce ML. Egzersiz davranısları degisim 
basamakları anketi: Geçerlik ve güvenirlik çalısması. Türkiye 
Klinikleri Spor Bilimleri Dergisi 2010;2:32-7.

16. Kiyoshi-Teo H, Izumi SS, Stoyles S, McMahon SK. Older Adults’ 
Biobehavioral Fall Risks Were Affected by the COVID-19 
Pandemic: Lessons Learned for Future Fall Prevention Research to 
Incorporate Multilevel Perspectives. Innov Aging 2022;6:igac033.

17. Staunton P, Gibbons JP, Keogh P, Curtin P, Cashman JP, O’Byrne 
JM. Regional trauma patterns during the COVID-19 pandemic. 
Surgeon 2021;19:e49-52.

18. Akyol G, Başkan AH. Yeni tip koronavirüs (Covid-19) döneminde 
spor bilimleri fakültesi öğrencilerinin karantina zamanlarında 
yaptıkları etkinlikler ve sedanter bireylere önerileri. Avrasya Sosyal 
ve Ekonomi Araştırmaları Dergisi 2020;7:190-203.

19. Upadhyaya GK, Iyengar K, Jain VK, Vaishya R. Challenges and 
strategies in management of osteoporosis and fragility fracture 
care during COVID-19 pandemic. J Orthop 2020;21:287-90.

20. McCloskey EV, Harvey NC, Johansson H, Lorentzon M, Vandenput 
L, Liu E, et al. Global impact of COVID-19 on non-communicable 
disease management: descriptive analysis of access to FRAX 
fracture risk online tool for prevention of osteoporotic fractures. 
Osteoporos Int 2021;32:39-46.

21. Anastasilakis AD, Polyzos SA, Makras P, Aubry-Rozier B, Kaouri S, 
Lamy O. Clinical Features of 24 Patients With Rebound-Associated 
Vertebral Fractures After Denosumab Discontinuation: Systematic 
Review and Additional Cases. J Bone Miner Res 2017;32:1291-6.

22. Peeters JJM, van den Berg P, van den Bergh JP, Emmelot-Vonk 
MH, de Klerk G, Lems WF, et al. Osteoporosis care during the 
COVID-19 pandemic in the Netherlands: A national survey. Arch 
Osteoporos 2021;16:11.

23. Hampson G, Stone M, Lindsay JR, Crowley RK, Ralston SH. 
Diagnosis and Management of Osteoporosis During COVID-19: 
Systematic Review and Practical Guidance. Calcif Tissue Int 
2021;109:351-62.

24. Yu EW, Tsourdi E, Clarke BL, Bauer DC, Drake MT. Osteoporosis 
Management in the Era of COVID-19. J Bone Miner Res 
2020;35:1009-13.

25. Gittoes NJ, Criseno S, Appelman-Dijkstra NM, Bollerslev J, Canalis 
E, Rejnmark L, et al. ENDOCRINOLOGY IN THE TIME OF COVID-19: 
Management of calcium metabolic disorders and osteoporosis. 
Eur J Endocrinol 2020;183:G57-65.

26. Girgis CM, Clifton-Bligh RJ. Osteoporosis in the age of COVID-19. 
Osteoporos Int 2020;31:1189-91.

27. Schwartz AV, Bauer DC, Cummings SR, Cauley JA, Ensrud KE, 
Palermo L, et al. Efficacy of continued alendronate for fractures in 
women with and without prevalent vertebral fracture: the FLEX 
trial. J Bone Miner Res 2010;25:976-82.

28. Watts NB, Chines A, Olszynski WP, McKeever CD, McClung MR, 
Zhou X, et al. Fracture risk remains reduced one year after 
discontinuation of risedronate. Osteoporos Int 2008;19:365-72.



Taşcı Bozbaş et al. 
Osteoporosis in COVID-19 Pandemic

Turk J Osteoporos
2023;29:137-42142

29. Grey A, Horne A, Gamble G, Mihov B, Reid IR, Bolland M. Ten 
Years of Very Infrequent Zoledronate Therapy in Older Women: 
An Open-Label Extension of a Randomized Trial. J Clin Endocrinol 
Metab 2020;105:dgaa062.

30. Grey A, Bolland MJ, Horne A, Wattie D, House M, Gamble G, 
et al. Five years of anti-resorptive activity after a single dose of 
zoledronate--results from a randomized double-blind placebo-
controlled trial. Bone 2012;50:1389-93.

31. Cummings SR, Ferrari S, Eastell R, Gilchrist N, Jensen JB, McClung 
M, et al. Vertebral Fractures After Discontinuation of Denosumab: 
A Post Hoc Analysis of the Randomized Placebo-Controlled 
FREEDOM Trial and Its Extension. J Bone Miner Res 2018;33:190-
8.

32. Tsourdi E, Langdahl B, Cohen-Solal M, Aubry-Rozier B, Eriksen 
EF, Guañabens N, et al. Discontinuation of Denosumab therapy 
for osteoporosis: A systematic review and position statement by 
ECTS. Bone 2017;105:11-7.


