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Mini-Abstract
The effects of COVID-19 has the potential to impact on the management of chronic diseases including osteoporosis. A global survey has demonstrated that these impacts include an increase in telemedicine consultations, delays in DXA scanning, interruptions in the supply of medications and reductions in parenteral medication delivery.

Abstract
Purpose/Introduction
The COVID-19 pandemic has had profound effects on the health of the global population both directly, via the sequelae of the infection, and indirectly, including the relative neglect of chronic disease management. Together the International Osteoporosis Foundation and National Osteoporosis Foundation sought to ascertain the impact on osteoporosis management.
Methods
Questionnaires were electronically circulated to a sample of members of both learned bodies and included information regarding the location and specialty of respondents, current extent of face to face consultations, alterations in osteoporosis risk assessment, telemedicine experience, alterations to medication ascertainment and delivery, and electronic health record (EHR) utilisation. Responses were collected, quantitative data analysed, and qualitative data assessed for recurring themes.
Results
Responses were received from 209 healthcare workers from 53 countries, including 28% from Europe, 24% from North America, 19% from the Asia Pacific region, 17% from the Middle East, and 12% from Latin America. Most respondents were physicians (85%) with physician assistants, physical therapists and nurses/nurse practitioners represented in the sample. The main three specialties represented included rheumatology (40%), endocrinology (22%) and orthopaedics (15%). 
In terms of the type of patient contact, 33% of respondents conducted telephone consultations and 21% video consultations. Bone mineral density assessment by dual-energy x-ray absorptiometry (DXA) usage was affected with only 29% able to obtain a scan as recommended. The majority of clinicians (60%) had systems in place to identify patients receiving parenteral medication, and 43% of clinicians reported difficulty in arranging appropriate osteoporosis medications during the COVID-19 crisis.
Conclusions
To conclude through surveying a global sample of osteoporosis healthcare professionals, we have observed an increase in telemedicine consultations, delays in DXA scanning, interrupted supply of medications and reductions in parenteral medication delivery.



[bookmark: _Hlk54169387]Introduction
The COVID-19 pandemic has assaulted healthcare systems and brought crippling societal and financial changes which are becoming more apparent every day. The health impacts of COVID-19 are both direct, as a consequence of the infection itself, and indirect, due to interruption in routine and preventive health care services and in the management of chronic diseases. Lock-downs, self-isolation and shielding have necessitated a move away from face to face encounters toward alternative models of care, including telemedicine.1-3 There have also been logistic challenges with ascertainment and delivery of goods (including medications4) and the necessary redeployment of staff to in-patient units has likely impacted out-patient services. The assessment and management of osteoporosis is largely performed in these out-patient settings and, combined with the prescribing and delivery of anti-osteoporosis medications, is likely to have been hampered by the COVID-19 pandemic. Indeed, access to the online FRAX® fracture risk  assessment tool was almost 60% lower in April compared to February 2020 suggesting that osteoporosis assessment may have been neglected during the pandemic5. 
The International Osteoporosis Foundation (IOF) and National Osteoporosis Foundation (NOF) aimed to characterise the specific impact of COVID-19 on the care, assessment and management of osteoporosis patients through a survey put to a sample of the IOF and NOF membership.
Methods 
Surveys for the management and treatment of osteoporosis during the COVID-19 crisis were composed by CG, AM, AP and AS from the NOF and shared with members of the IOF including CC, NCH and JYR for use by IOF and their associated membership. The surveys covered the location and specialty of respondents, current extent of face to face consultations, alterations in osteoporosis risk assessment, telemedicine experience, alterations to medication ascertainment and delivery, and electronic health record (EHR) utilisation.

The NOF survey was conducted between April 15 and 24, 2020 using the SurveyMonkey platform. The survey was sent to 400 healthcare providers in NOF’s Professional Partner Network membership program with one reminder circulated during this period.  The IOF survey was conducted between May 18 and June 8, 2020 using the SurveyMonkey platform. The survey was sent to 526 healthcare providers from the IOF Committee of Scientific Advisors and the Committee of National Societies with four reminders circulated during this period.

Data were collected, merged where appropriate and depicted graphically using bar charts, and free text responses were assessed for recurring themes.

Results
There were 209 respondents from a total of 53 countries, including 28% from Europe, 24% from North America, 19% from the Asia Pacific region, 17% from the Middle East, and 12% from Latin America. The majority of respondents were physicians (85%) with 7% physician assistants, 2% physical therapists, 3% nurses/nurse practitioners and 3% other (in management). Respondents represented the specialties of rheumatology (40%), endocrinology (22%), orthopaedics (15%), general internal medicine (11%), radiology (3%), obstetrics and gynecology (2%), physical medicine (1%), nephrology (0.5%), and other (4% including osteology, bone metabolism, geriatric medicine and management), and were primarily affiliated with academic medical centers or hospital based clinics (Figure 1).
Regarding office, clinic or hospital closures, 21% of institutions were open to patients for face to face or telemedicine consultations for emergencies only, 23% for non-acute or routine visits, 57% for both emergency and routine appointments and 7% were closed to all visit types.
In terms of the mode of patient contact, 33% of respondents performed telephone consultations, 21% video consultations, 26% face to face appointments, 18% urgent ‘in person’ visits, and 3% used other modalities, including instant messaging or attendance for parenteral therapies.
Regarding which patients were considered suitable for ‘virtual’ appointments, 28% of the providers conducted telemedicine appointments for established patients requiring diagnostic services, 40% conducted telemedicine appointments for established patients requiring treatment decisions, 19% assessed new patients via telemedicine, 2% assessed ‘other patients’ (including those affected by COVID-19 or those undergoing quarantine who required repeat prescription of medication) and 10% did not conduct any telemedicine appointments.
When considering how to incorporate DXA into osteoporosis risk assessment, 29% scheduled a DXA as soon as possible in order to inform treatment decisions (with appropriate precautions being taken), 11% assessed patients based on a clinical risk calculator (e.g. FRAX®) alone, 29% assessed patients based on a clinical risk calculator with a planned DXA at a later date, and 33% arranged a DXA for when the risk of COVID-19 infection was likely to have lessened. A total of 5% responded that their DXA unit was currently closed or that they were referring to an osteoporotic fracture clinic service.

Reimbursement for telemedicine appointments was possible for 48% of respondents, but unavailable for 20% of respondents.  A total of 14% of providers were unsure about reimbursement policies or status, and 17% stated that this was not applicable to their health care system or funding stream (Figure 2). The number of weekly telemedicine appointments ranged from none to more than 20 (Figure 3). 
Almost half of clinicians, 43%, reported difficulty in arranging for appropriate osteoporosis medications during the COVID-19 crisis, while 57% reported no issues. Of those reporting problems, the overarching reasons included limited supply of or difficulty in acquiring medications, delay in administration of parenteral agents normally provided by a healthcare professional (both infusions and injections), reluctance on the part of patients to present for medication administration appointments even when opportunities existed, and travel restrictions and self-isolation, resulting in patients being unable to attend office visits for administration of medications.  Further details and specific comments from respondents are shown in Table 1. 

Table 1 A sample of responses to the question ‘Please explain the issues you're having with getting your patients their appropriate osteoporosis medication’.
I have decided to start second-line treatment with zoledronate, teriparatide or denosumab
Irregular deliveries of medicine – denosumab in particular
Routine infusions e.g.: zoledronate paused and difficulties for denosumab for shielded patients
Limited access to IV zoledronate
Intravenous infusion of zoledronate due to a need to visit the infusion unit
Intravenous medications might be difficult to receive, but the delay of 3-4 months is not a very big issue for zoledronic acid.
Zoledronate infusions were suspended for 2 months but denosumab continues
Bisphosphonates are sometimes lacking to logistic problems and embargo.
Some primary care physicians are closed therefore some patients are having their denosumab delayed. I see these patients and give them the medication
Medicines not available
Some who need injectable medications avoid visiting clinic 
Patients in quarantine – prescriptions by email
Patients were afraid to consult and preferred to postpone the consultation and medication
Teriparatide injections (issue with cost of the drug and obtaining it)
Difficulty in administering Denosumab injections, zoledronate infusions. Many patients have skipped their injectable medications and follow up appointments 
They do not like or are afraid to come to the out-patient clinic as before, because of the COVID-19 pandemic. Some of them just no show. 
My overseas patients are unable to visit and those locally are unable to get their Denosumab there as it is not registered in my country

During the COVID-19 pandemic, healthcare workers differed in their approach to medication prescriptions: 28% prescribed refills only, 3% made new prescriptions only, 63% prescribed both refills and new prescriptions, and 4% did not prescribe any medication unless it was for an acute indication or illness.
For those patients requiring a ‘healthcare professional-administered treatment’ for osteoporosis (e.g. denosumab, zoledronate or romosozumab), 46% felt they had sufficient safeguards in place to minimize patient risk for in person medication administration visits, 3% had moved these treatments to an alternate clinical location, 21% suggested delaying treatment until COVID-19 risk had abated, 13% recommended a switch to an oral medication, and 8% considered arranging in-home administration of treatment. In the 9% of ‘other’ responses, clinicians stated that the decision was made on a patient-by-patient basis, denosumab was self-administered by the patient at home, and they felt that zoledronate administration could be delayed but denosumab should be continued on schedule (Figure 4).
The majority of clinicians (60%) had systems in place to identify patients receiving subcutaneous or intravenous medication, so that plans of care could be proactively discussed with them. According to responders, primary care physicians were responsible for prescription of oral bisphosphonates in 49% of responses, raloxifene in 12%, denosumab in 15%, zoledronate in 8%, menopausal hormone therapy (MHT) in 7% and other medications in 9% of responses (see figure 5).
Regarding the amount of time required for electronic health record (EHR) charting or input during the COVID-19 pandemic, the majority of providers (93%) reported that it took as much or more time than that allotted prior to the pandemic (supplementary figure 1).  Of those reporting changes in time for EHR documentation and overall care,  the reasons included communication and documentation  issues (e.g. more time taken to document, provide adequate reassurance and explanations to patients, difficulty contacting patients), technical issues (e.g. poor internet connection, software problems, balancing multiple channels of communication, assisting the patient in the use of the video conferencing platform), work-flow-related issues (e.g. difficulty acquiring prior patient notes/records due to closure of the hospital records section, greater complexity of work-flow, increased screening required for each patient to assess suitability for telemedicine appointment), treatment issues (e.g. inefficiencies in pharmacy operation during the pandemic, paucity of available treatments) and safety issues (e.g. additional time required for COVID-19 screening of patients prior to appointments, increased spacing of patient visits due to sanitizing between appointments and social distancing between patients).
The time taken to follow-up patients was reported as greater in 39% of respondents, less in 9%, no change in 45% and 7% of respondents were unsure. Of those reporting greater time taken the reasons included communication with the patient (e.g. older persons being reticent to meet via telemedicine, more time required to provide explanations, responding to COVID-19 related concerns, clinicians providing laboratory results over the phone, clinicians calling to rearrange appointments), patient care (e.g. patients using specialist appointments to address all medical issues due to a paucity of medical availability elsewhere, extra time required for sanitization, assessment of patient risk for COVID-19, complexity of EHR). In those reporting less time taken the reasons included a greater time-efficiency of telephone consultations and spending more time with patients on video calls as fewer patients were seen during the pandemic.

In the US, 53% of the physicians were aware that Medicare allowed greater flexibility for therapies normally administered in a clinical setting and covered under Medicare part B to be administered at home; it should be noted that this often changed coverage to Medicare Part D and increased out of pocket expenses for patients. While 61% considered utilising this new Medicare arrangement, 27% were not sure and 12% would not consider using this option. The main reasons for not considering home administration were either that they were unaware, that this was not a substantial issue for them or they would rather use medications covered under Medicare Part D (self-injection or oral medications), in order to ensure access to treatment and avoid the potential spread of COVID-19.
Discussion
COVID-19 has had profound effects on global societies, finances and healthcare. We have captured some of the profound alterations in osteoporosis assessment and treatment from a broad cross-section of healthcare providers who have managed patients at risk of fragility fractures during the pandemic.
The way in which osteoporosis care is offered has profoundly changed with almost 1 in 3 healthcare providers performing telephone consultations and 1 in 5 performing video consultations. Over a fifth of respondents reported over 20 telemedicine appointments per week.  It will be interesting to see whether this modality of patient contact continues to be widely accepted and used as lock-downs lift and we return to the ‘new normal’. The move toward telemedicine may be advantageous in the long term with previous studies demonstrating financial savings and increased efficiencies for healthcare systems6, and increased convenience and satisfaction for patients 7. However, not all of the potential benefits may be observed in the short-term.
When patients were seen, a third of healthcare workers reported that a DXA was arranged without delay, but approximately 2/3 reported delays in obtaining a DXA and 11% reported use of clinical risk assessment tools (such as FRAX®) alone without bone mineral density measurement. The limited or delayed access to DXA may change “usual practice ,” as a previous IOF survey of DXA usage identified that 83% of Fracture Liaison Services (FLS) performed interval scanning to monitor patients, and 50% of new patients were assessed with DXA 8. Data from our survey are concerning and suggest that the traditional gold standard assessment of osteoporosis patients was not performed in the majority of cases during the pandemic. Anticipating the disruption of the care of patients with fragility fractures, IOF and NOF encouraged FLS centers to adopt a simplified model of care including avoiding delays to assessment and treatment whilst waiting for a DXA scan.
The long-term impact the COVID-19 pandemic will have on chronic disease management and global health systems is difficult to predict. In the short-term, we see immediate challenges to maintaining appropriate levels of care, particularly for patients at greater risk for the COVID-19 virus.  
In many countries, there appears to be a substantial impact on reimbursement due to the change in number and type of patient visits, which may have implications for the ability to sustain and offer various osteoporosis clinical services and tests such as DXA . This must be carefully monitored as such changes could lead to a reduction in resources, a decrease in the assessment and treatment of patients with osteoporosis and osteoporosis-related fracture, and could ultimately translate into increased fracture rates and burden in the future. In some countries, temporary adjustments made to telemedicine (phone and video) reimbursement rates during the public health crisis (PHE) are being evaluated for post-PHE implications and opportunities. Reimbursement rates will vary by country, insurance carriers and/or provider.
Changes in EHR were considered to be less time efficient than pre-pandemic systems for a third of respondents with a minority (4%) reporting time saving with the introduction of new technologies and telemedicine platforms. Early EHR studies demonstrated similar findings, as seen in a 2005 systematic review of time-efficiency in the use of EHR9, however, in the intervening 15 years systems and platforms have improved with marked benefits and time-efficiency of EHR demonstrated in the management of COVID-19 in hospitals in New York 10.
As has been seen with medications for other diseases, the availability of osteoporosis medications has been affected due to delivery/logistic issues, patients being unable or reluctant to attend visits for subcutaneous injections or intravenous infusions, and some additional  problems, including primary care closures removing ready access to  denosumab injections in the community. A fifth of respondents reported delays in providing intravenous or subcutaneous medication, and 13% reported a policy of switching patients to oral formulations to allow therapy to continue in the absence of parenteral treatments. A third of respondents only prescribed refill (or repeat) medication and no new medications with potentially serious consequences for new patients or those who had sustained a new fracture. The NOF, IOF and the Capture the Fracture websites and recent webinars also provided guidance on osteoporosis treatment in the event of medication access issues and delays in administration. 
Despite an understandable reticence of patients to attend in-person appointments, approximately half of healthcare providers believed that there were sufficient safeguards in place to mitigate risk and allow in-person visits.  
These findings are, of course, limited to those who were sampled and responded, and therefore most reflect the input of rheumatology and endocrine physicians working in an academic center or hospital clinic. Many aspects of our findings are still relevant to a broader audience of health professionals. Despite the global reach of COVID-19, it should also be recognized that some countries were at different points in the course of the pandemic, which may also be reflected in the variability of responses received.
In conclusion, through surveying a global sample of osteoporosis healthcare professionals, we have observed an increase in telemedicine consultations, greater reliance on EHR (with perceived time-inefficiencies) and potential impacts on reimbursement, delays to DXA scanning and supply of medications, reductions in parenteral medication delivery and an understandable reticence of patients to attend clinic appointments face to face. These findings serve to highlight the detrimental effects the COVID-19 pandemic is having on osteoporosis assessment and management. At worst, this will result in a rise in fracture rates and a huge increase in individual morbidity and societal burden.
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Figure legends
Figure 1 Clinical settings represented by respondents to surveys (% of total responses)
Figure 2: Ability to request reimbursement for telemedicine appointments (% of total responses)
Figure 3 Percentage of telemedicine appointments per week (% of total responses) 
Figure 4 Action for patients due to receive an HCP-administered osteoporosis treatment, who have conditions that would increase the risks associated with COVID-19 exposure (% of total responses) 
Figure 5 Prescribed osteoporosis medications (% of total responses)  
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Supplementary material
Supplementary figure 1 Responses to the question “Has the amount of time needed for patient charts/EHR input changed during this COVID-19 crisis?” (% of total responses)



COVID-19 Crisis Osteoporosis Management & Treatment Survey for Healthcare Providers
1. Is your office/ clinic/ hospital currently open to patients?
a. Yes: emergencies only
b. Yes: non-acute/routine patient visits
c. Yes: both emergency and non-acute/routine visits
d. No
2. How are you currently providing care and treatment to your patients during the COVID-19 Crisis? (Check all that apply)
a. Telemedicine (remote) appointments by telephone
b. Telemedicine appoints by videoconference
c. Face to face appointments
d. Urgent/Emergency face to face appointments only
e. Other (please specify)
3. For which type of patients are you conducting telemedicine appointments? (Check all that apply)
a. Established patients/problem focused or diagnostic visit
b. Established patients/follow-up visits (including treatment decisions)
c. New patients/problem focused or diagnostic or treatment focused
d. I am not conducting telemedicine appointments
e. Other (please specify)
4. For patients undergoing initial osteoporosis risk assessment, how are you incorporating DXA into treatment decisions?
a. Schedule the DXA near-term with appropriate precautions
b. Assess patient risk of future fracture based on available information or risk calculator (e.g., FRAX) treating osteoporosis as indicated
c. Assess patient risk of future fracture based on available information or risk calculator (e.g., FRAX) treating osteoporosis as indicated, and requesting a DXA at a later date
d. Schedule the DXA for a later date when the COVID-19 risk is likely to have subsided and wait to discuss treatment
e. Other [dialogue box]
5. Are you able to request reimbursement for telemedicine appointments?
a. Yes
b. No
i. If no, why not? (open text box)
c. Not Sure
d. Not applicable
6. Approximately how many telemedicine appointments are you conducting on a weekly basis? 
a. 1-5
b. 6-10
c. 11-15
d. 16-20
e. More than 20
f. None
7. Are you experiencing any difficulty getting your patients their appropriate osteoporosis medications during the COVID-19 crisis?
a. Yes
b. No (If no skip to question 9)
8. Please explain the issues you’re having with getting your patients their appropriate osteoporosis medication (and please specify for which medications you are having this problem).
a. Open Comment Box
9. If you are prescribing medications to patients during the COVID-19 pandemic are they:
a. Refills
b. New prescriptions
c. Both refills and new prescriptions
d. Not prescribing unless acute illness
e. Other (please specify)
10. For patients due for a Health Care Professional-administered osteoporosis treatment dose, for example denosumab or zoledronate. who have conditions that would increase risks associated with COVID-19 exposure, do you:
a. Feel you have sufficient safeguards in place to minimize patient risk and explain those safeguards when confirming or setting up the appointment
b. Change setting of administration to other clinical location
c. Suggest delaying treatment dose until the risk of infection is sufficiently low
d. Recommend switching the patient to an oral medication
e. Consider arranging in-home administration
f. Other [dialogue box]
11. Do you have a system by which you can identify your patients prescribed a sub-cutaneous or intravenous medication for their osteoporosis? 
a. Yes 
b. No 
12. Do you directly prescribe antiosteoporosis medications or request their prescription from a primary care colleague? Please identify medications typically prescribed by the primary care physician rather than directly in your clinical practice:
a. Oral bisphosphonates
b. Raloxifene
c. Denosumab
d. Iv zoledronate
e. MHT
f. Other (open text box)

13. Has the amount of time needed for patient charts/EHR input changed during this COVID-19 crisis?
a. Yes, it’s taking more time
b. Yes, it’s taking less time
c. No change (Skip to Question # 15)
d. Don’t know/not sure
14. If you answered YES to question # 13, please explain why the time has changed below:
a. Open Text Box
15. Has the time it takes you to follow up with your patients changed during the COVID-19 crisis?
a. Yes, it’s taking more time
b. Yes, it’s taking less time
c. No change (Skip to question # 17)
d. I don’t know/not sure 
16. If you answered yes to Question #15, please explain why the time has changed below:
a. Open text box
17. Please share your credentials. Are you one of the following?
a. Physician (MD, DO, and those equivalent medical degrees from another country)
b. Technologist
c. Nurse/Nurse Practitioner 
d. Physician Assistant 
e. Physical Therapist 
f. Nutrition Professional/RD
g. Other (please specify)
18. Please share your clinical specialty:
a. Endocrinology
b. Primary Care
c. Care for the Elderly
d. General Internal Medicine
e. Nephrology
f. Obstetrics/Gynaecology
g. Orthopedics
h. Paediatrics
i. Physical Medicine
j. Radiology
k. Rheumatology 
l. Other (please specify
19. In what setting do you practice?
a. Academic Medical Center
b. Hospital based clinic
c. Primary Care Clinic
d. Large, private practice group/office
e. Small or solo private practice/office 
20. Please tell us what city/country you practice in:
a. Open comment box
21. OPTIONAL: May we follow up with you if we have further questions? If so, please leave your name and email address in the box below:
a. Open Comment Box
None 	1-5	6-10	11-15	16-20	More than 20	19.617224880382775	23.444976076555022	18.181818181818183	7.6555023923444976	9.5693779904306222	21.5311004784689	


Feel you have sufficient sagfeguards in place to minimise patient risk and explain those safeguards when confirming or setting up appointments 	Change settings of administration to other clinical location 	Suggested delaying treatment dose until the risk of infection is sufficient low	Recommend switching the patients to an oral medication	Consider arranging in-home administration 	Other 	45.933014354066984	3.3492822966507179	21.052631578947366	12.918660287081341	8.133971291866029	8.6124401913875595	


Oral bisphophonates 	Raloxifene 	Denosumab	iv zoledronate 	MHT	Other 	49.011857707509883	12.252964426877471	14.624505928853754	7.5098814229249005	7.1146245059288544	9.4861660079051369	


Yes, it's taking more time 	Yes, it's taking less time 	No change 	Don't know/not sure 	37.799043062200951	5.2631578947368416	44.976076555023923	11.961722488038278	


Academic Medical Center	Hospital based Clinic	Primary Care Clinic	Large, private practice group/ office	Small or solo private practice/ office	0.40669856459330145	0.3349282296650718	1.4354066985645933E-2	0.10526315789473684	0.13875598086124402	


Yes	No	Not sure 	Not applicable 	48.07692307692308	19.71153846153846	14.423076923076922	16.826923076923077	
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