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Background: Osteoporosis medications, notably anabolic 
therapies, necessitate careful oversight due to their high 
cost and laboratory monitoring requirements, precise dosing 
in clinics, and strategic sequencing. These challenges were 
exacerbated by the COVID-19 pandemic. To address this, we 
created an automated clinic dashboard to aid in population 
health management at a US Department of Veterans Affairs 
osteoporosis clinic.
Methods: An automated dashboard was created to host data 
for patients with ≥ 1 prescription for alendronate, zoledronic 
acid, abaloparatide, denosumab, or romosozumab when 
prescriptions, appointments, or laboratory tests were 
overdue or out of reference range.
Results: As of March 20, 2021, 139 patients were displayed 
on the dashboard; 29% were female aged 40 to 100 years. 
The dashboard alerted us to 92 (66%) veterans with unmet 

care needs. The most common alert was 40 overdue 
laboratory tests (29%); 37 were for patients receiving 
bisphosphonates (93%). Of the 23 patients (17%) 
that had overdue medications, 2 (8%) had not refilled 
oral bisphosphonates, and 18 (20%) were overdue for 
intravenous bisphosphonates appointments. Three patients 
transferred care to another clinic.
Conclusions: A dashboard alerted the osteoporosis team to 
veterans overdue for visits, laboratory tests, and prescription 
renewals, thus minimizing therapy gaps and supporting 
high-quality care and safety. Although the dashboard 
was developed in response to the COVID-19 pandemic, 
it remains a useful patient care resource. The dashboard 
serves as a valuable clinical support tool for osteoporosis 
care coordination and has the potential for use at other 
health care systems.
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Osteoporotic fragility fractures con-
stitute a significant public health 
concern, with 1 in 2 women and 

1 in 5 men aged > 50 years sustaining an 
osteoporotic fracture.1 Osteoporotic frac-
tures are costly and associated with reduced 
quality of life and impaired survival.2-6 
Many interventions including fall mitiga-
tion, calcium, vitamin D supplementation, 
and osteoporosis–specific medications re-
duce fracture risk.7 New medications for 
treating osteoporosis, including anabolic 
therapies, are costly and require clinical 
oversight to ensure safe delivery. This in-
cludes laboratory monitoring, timing of 
in-clinic dosing and provision of sequence 
therapy.8,9 COVID-19 introduced numer-
ous barriers to osteoporosis care, raising 
concerns for medication interruption and 
patients lost to follow-up, which made 
monitoring these high risk and costly medi-
cations even more important.

The US Department of Veterans Affairs 
(VA) was an early adopter of using the elec-
tronic health record to analyze and imple-
ment system-wide processes for population 
management and quality improvement.10 
This enabled the creation of clinical dash-
boards to display key performance indicator 

data that support quality improvement and 
patient care initiatives.11-15 The VA Puget 
Sound Health Care System (VAPSHCS) has 
a dedicated osteoporosis clinic focused on 
preventing and treating veterans at high risk 
for fracture. Considering the growing uti-
lization of osteoporosis medications, par-
ticularly those requiring timed sequential 
therapy to prevent bone mineral density loss 
and rebound osteoporotic fractures, close 
monitoring and follow-up is required. The 
COVID-19 pandemic made clear the need 
for proactive osteoporosis management. This 
article describes the creation and use of an 
automated clinic dashboard to identify and 
contact veterans with osteoporosis-related 
care needs, such as prescription refills, labo-
ratory tests, and clinical visits.

METHODS
An automated dashboard was created in 
partnership with VA pharmacy clinical in-
formatics to display the osteoporosis med-
ication prescription (including last refill), 
monitoring laboratory test values and 
most recent osteoporosis clinic visit for 
each clinic patient. Data from the VA Cor-
porate Data Warehouse were extracted. 
The resulting tables were used to create a 
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patient cohort with ≥ 1 active medication 
for alendronate, zoledronic acid, the para-
thyroid hormone analogues (PTH) terip-
aratide or abaloparatide, denosumab, or 
romosozumab. Notably, alendronate was 
the only oral bisphosphonate prescribed in 
the clinic. These data were formatted and 
displayed using Microsoft SQL Server Re-
porting Services. The secure and encrypted 
dashboard alerts the clinic staff when pre-
scriptions, appointments, or laboratory tests, 
such as estimated glomerular filtration rate, 
25-hydroxy vitamin D, calcium, and PTH 
are overdue or out of reference range. The 
dashboard tracked the most recent clinic 
visit or dual-energy X-ray absorptiometry 
(DXA) scan if performed within the VA. 
Overdue laboratory test alerts for bisphos-
phonates were flagged if delayed 12 months 
and 6 months for all other medications.

On March 20, 2021, the VAPSHCS os-
teoporosis clinic was staffed by 1 endocri-
nologist, 1 geriatrician, 1 rheumatologist, 
and 1 registered nurse (RN) coordina-
tor. Overdue or out-of-range alerts were 
reviewed weekly by the RN coordinator, 
who addressed alerts. For any overdue 
laboratory work or prescription refills, 
the RN coordinator alerted the primary 
osteoporosis physician via the electronic 
health record for updated orders. Patients 
were contacted by phone to schedule a 
clinic visit, complete ordered laboratory 

work, or discuss osteoporosis medication 
refills based on the need identified by the 
dashboard. A letter was mailed to the pa-
tient requesting they contact the osteopo-
rosis clinic for patients who could not be 
reached by phone after 2 attempts. If 3 at-
tempts (2 phone calls and a letter) were 
unsuccessful, the osteoporosis physician 
was alerted so they could either call the 
patient, alert the primary referring cli-
nician, or discontinue the osteoporosis 
medication.

RESULTS
As of March 20, 2021, 139 patients were 
included on the dashboard. Ninety-two 
patients (66%) had unmet care needs and 
29% were female. Ages ranged from 40 to 
100 years (Table). The dashboard alerted 
the team to 3 patients lost to follow-up, 
all of whom had transferred to care out-
side the clinic. Twenty-three patients 
(17%) had overdue medications, including 
2 (9%) who had not refilled oral bisphos-
phonate and 18 (78%) who were overdue 
for intravenous bisphosphonate treatment. 
One veteran flagged as overdue for their 
denosumab injection was unable to re-
ceive it due to a significant change in 
health status. Two veterans were overdue 
for a PTH analogue refill, 1 of whom had 
completed their course and transitioned 
to bisphosphonate.

TABLE. Veterans Affairs Puget Sound Osteoporosis Clinic Dashboard Information

Criteria Total  Oral BisP  IV BisP  Denosumab  PTH analogue 

Patients, No. 139a 26  93  8  11 

Age, mean (SD), y 72.4 (9.5) 71.6 (7.6) 73.1 (9.9) 76.9 (10.7) 66.2 (7.3)

Female sex, No. (%) 29 (21) 5 (19) 16 (17) 4 (50) 4 (36)

Lost to follow-up, No. (%)b 3 (2) 0 (0) 3 (3) 0 (0) 0 (0)

Medication refill overdue, No. (%) 23 (17) 2 (8) 18 (19) 1 (13) 2 (18)

Laboratory test overdue, No. (%)b

   eGFR, No. (% overdue)
   25OH-D, No. (% overdue)

40 (29)
23 (58)

40 (100)

9 (35)
7 (78)
9 (100)

28 (30)
15 (54)
28 (100)

1 (13)
0 (0)

1 (100)

2 (18)
1 (50)
2 (100)

Active medication monitoring test overdue, No. (%)b

  eGFR, No. (% overdue) 
  25OH-D, No. (% overdue) 

28 (20)
13 (46)
26 (93)

8 (31)
6 (75)
8 (100)

18 (19)
6 (33)
16 (89)

0 (0)
0 (0)
0 (0)

2 (18)
1 (50)
2 (100)

Abbreviations: 25OH-D, 25-hydroxy vitamin D; BisP, bisphosphonate; PTH, parathyroid hormone; eGFR, estimated glomerular filtration rate. 
aOne patient taking romosozumab not included because their monitoring parameters were up to date. 
bLost to follow-up laboratory tests defined as > 12 mo for bisphosphonates and > 6 mo for others.
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The most common alert was 40 patients 
(29%) with overdue laboratory tests, 37 of 
which were receiving bisphosphonates. One 
patient included on the dashboard was tak-
ing romosozumab and all their monitoring 
parameters were up to date, thus their data 
were not included in the Table to prevent 
possible identification.

DISCUSSION
A dashboard alerted the osteoporosis 
clinic team to veterans who were over-
due for visits, laboratory work, and pre-
scription renewals. Overall, 92 patients 
(66%) had unmet care needs identified 
by the dashboard, all of which were ad-
dressed with phone calls and/or letters. 
Most of the overdue medication refills 
and laboratory tests were for patients tak-
ing bisphosphonates avoiding VAPSHCS 
during the COVID-19 pandemic. The 
dashboard enabled the RN coordinator 
to promptly contact the patient, facilitate 
coordination of care requirements, and 
guarantee the safe and efficient delivery 
of osteoporosis care.  

The VA has historically been a leader 
in the creation of clinical dashboards 
to support health campaigns.11,12 These 
dashboards have successfully improved 
quality metrics towards the treatment of 
hepatitis C virus, heart failure, and high-
risk opioid prescribing.13-15 Data have 
shown that successful clinical dashboard 
implementation must be done in con-
junction with protected time or staff to 
support care improvements.16 Addition-
ally, the time required for clinical dash-
boards can limit their sustainability and 
feasibility. 17 A study aimed at improv-
ing osteoporosis care for patients with 
Parkinson disease found that weekly 
multidisciplinary review of at-risk pa-
tients resulted in all new patients and 
91% of follow-up patients receiving ev-
idence-based osteoporosis treatments.17 
However, despite the benefits, the inter-
vention required significant time and re-
sources. In contrast, the osteoporosis 
dashboard implemented at VAPSHCS was 
not time or resource intensive, requiring 
about 1 hour per week for the RN coordi-
nator to review the dashboard and coor-
dinate patient care needs.

Limitations
This study setting is unique from other 
health care organizations or VA health care 
systems. Implementation of a similar dash-
board in other clinical settings where pa-
tients receive medical care in multiple 
health care systems may differ. The VA ded-
icates resources to support veteran popula-
tion health management, which may not be 
available in other health care systems.11,12 
These issues may pose a barrier to imple-
menting a similar osteoporosis dashboard 
in non-VA facilities. In addition, it is signifi-
cant that while the dashboard can be recon-
figured and adapted to track veterans across 
different VA facilities, certain complexities 
arise if essential data, such as laboratory 
tests and DXA imaging, are conducted out-
side of VA facilities. In such cases, manual 
entry of this information into the dash-
board would be necessary. Because the 
dashboard was quickly developed during 
the COVID-19 pandemic, this study lacked 
preimplementation data on laboratory test-
ing, medication refills, and DXA imaging, 
which would have enabled a comparison of 
adherence before and after dashboard im-
plementation. Finally, we acknowledge the 
delay in publishing these findings; however, 
we believe sharing innovative approaches 
to providing care for high-risk populations 
is essential, as demonstrated during the 
COVID-19 pandemic.

CONCLUSIONS
An osteoporosis clinic dashboard served as a 
valuable clinical support tool to ensure safe 
and effective osteoporosis medication deliv-
ery at VAPSHCS. Considering the growing 
utilization of osteoporosis medications, this 
dashboard plays a vital role in facilitating 
care coordination for patients receiving these 
high-risk treatments.18 Use of the dashboard 
supported the effective use of high-cost os-
teoporosis medications and is likely to im-
prove clinical osteoporosis outcomes.

Despite the known fracture risk reduc-
tion, osteoporosis medication adherence 
is low.19,20 Maintaining consistent phar-
macotherapy for osteoporosis is essential 
not only for fracture prevention but also 
reducing health care costs related to os-
teoporosis and preserving patient indepen-
dence and functionality.21-24 While initially 
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developed in response to the COVID-19 
pandemic, the dashboard remains useful. 
The VAPSHCS osteoporosis clinic is now 
staffed by 2 physicians (endocrine and 
rheumatology) and the dashboard is still 
in use. The RN coordinator spends about 
15 minutes per week using the dashboard 
and managing the 67 veterans on osteo-
porosis therapy. This dashboard represents 
a sustainable clinical tool with the capac-
ity to minimize osteoporosis care gaps and 
improve outcomes.
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