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Abstract
Background: Electronic medical record systems can rapidly identify fracture patients so that healthcare systems can
target osteoporosis treatment programs. However, it is not clear what proportion of such patients are actually eligible for
treatment.
Method: In 3 Veterans Affairs Medical Centers, a secondary fracture prevention electronic screening protocol was
developed and preceded in 3 stages. First, all patients with a fracture-related ICD-9 or CPT code for fracture over the
preceding 6 months were identified using a structured query language (SQL) server report run regularly on regional
clinical data. Additional data was obtained automatically at this stage, and patients were excluded if they were already on
bisphosphonate, their fracture was facial or digital, they did not have a primary care provider, they were under age 50 years,
or had died.
In a second stage, chart abstraction was completed by the project director. Patients were excluded if their fracture occurred
after high-impact trauma, the coded fracture was not confirmed on radiograph, the fracture occurred more than 10 years
previously, bone density screening had already been obtained, the fracture was pathologic, the patient was receiving
palliative care, or the patient had been offered and declined therapy.
In the final stage, remaining patients were referred to a bone specialist who reviewed the medical record and generated an
electronic consult to the primary provider that gave recommendations for further evaluation and management consistent
with current guidelines.
Results: Among 986 screened Veterans with ICD9 fracture code within the study period, 841 (85%) were ultimately
excluded from further intervention. A majority (n=574, 68%) were excluded in the first, automated screening stage [no
primary provider (22%), age under 50 years (38%), already on a bisphosphonate (12%), fracture facial or digital (25%),
patient had died (3%)]. Chart abstraction was required to exclude 267 (32%) prior to physician review [high trauma (37%),
remote injury or no evidence of fracture (36%), palliative care (9%), and other reasons (18%)]. One hundred three consults
were completed, with 80 (78%) recommending osteoporosis treatment or bone mineral density (BMD) testing.
Conclusion: An electronic screening tool was effective at a regional level in identifying recent fracture patients for
secondary osteoporosis intervention, but many (85%) are ultimately not eligible for additional interventions. Most
exclusion (68%) can be made without additional chart abstraction.

Key words
Electronic medical record, Osteoporosis, Health services research
8

ISSN 1927-6990 E-ISSN 1927-7008

www.sciedu.ca/jha

Journal of Hospital Administration, 2013, Vol. 2, No. 1

1 Background
The occurrence of a low trauma fracture identifies patients who are at very high risk for additional fractures and increased
healthcare costs over the next 5 years [1, 2]. Treatment with bisphosphonates, calcium, and vitamin D after low trauma
fractures reduces subsequent fracture rates, and in the case of hip fractures, mortality [3, 4]. However, low rates of
osteoporosis evaluation and treatment after fracture have been documented in multiple settings and countries, especially
among men [5-8]. In 2010, the Office of the Inspector General reviewed osteoporosis care among Veterans with low trauma
fracture, and found that only 24% received appropriate care. System-wide quality improvement interventions were
advocated [9].
Several types of quality improvement interventions to improve osteoporosis treatment after a fracture have been tested.
Education/reminder interventions, where patients and/or primary care providers receive mailed or faxed information about
secondary fracture prevention following a low trauma fracture, appear to have limited or no impact on testing and
treatment rates [10-14]. Providing osteoporosis testing and treatment services within orthopedic clinics appears to be quite
effective in several randomized trials and a meta-analysis [15-18], but requires substantial resources and is not widely
available. Finally, utilizing a nurse care manager who is responsible for identifying and arranging evaluation and treatment
of all fracture patients within a hospital system appears to substantially improve osteoporosis care at modest cost [19-21];
however, it may be inefficient for small medical centers with lower fracture volume to provide such services. Moreover,
osteoporosis testing and treatment decisions may be more complex in men or other patients with multiple co-morbidities,
requiring physician input. Centralization of fracture coordinator services, with an opportunity for physician review when
needed, may therefore be the optimal strategy in healthcare systems where there are multiple centers with variable fracture
volumes, and complex patient characteristics.
The purpose of this article is to describe the use of a regional clinical data repository to identify patients with recent
fracture for inclusion in a multi-center osteoporosis e-consult intervention. We describe the screening process in terms of
the logistics of obtaining regional fracture reports, the yield of eligible patients at each screening step, and reasons for
exclusion. With health care centers adopting centralized access to electronic clinical records, this process may be relevant
to other clinical diagnoses.

2 Methods
2.1 Patient eligibility
Patients receiving an osteoporosis e-consult were over age 50 years, had sustained a low trauma fracture within the last 6
months (fall from standing height or less), and had a primary care provider within the VA system. Exclusions included
fractures not considered osteoporotic (facial, skull, digital, or pathologic fracture), an active prescription for a
bisphosphonate, or estimated life expectancy 1 year or less (hospice care, metastatic cancer, end-stage heart or lung
disease).

2.2 Patient identification - data warehouse report tool
A SQL Server report was developed to identify fracture-related International Classification of Disease (ICD9) and Current
Procedural Terminology (CPT) codes entered over a 6 month period (CPT codes: 27230, 27232, 27235, 27236,27238,
27240, 27244, 27245, 27246, 27248; ICD9 codes 733.93 through 733.95; 767.3; 800 through 829; V54.13). Additional
data pulled for the report included age, sex, assigned primary care provider, prescription for calcium and vitamin D
supplements, prescription for bisphosphonate, and mortality status. The SQL server report is run every other week on
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regional data (data warehouse, VISN6, clinical data uploaded with 1 week time delay), and can be downloaded onto an
excel spreadsheet by project staff.

2.3 Patient screening
The screening process is outlined in Figure 1. Screening proceeded in 2 stages. First, using the SQL server report, patients
were excluded if they were already on bisphosphonate, if they were under age 50 years, had died, or if their fracture was
non-osteoporotic (facial, digital, skull). Patients who did not have an assigned VA primary care provider were also
excluded; some Veterans choose to use a primary care provider outside the VA system, but these community providers do
not use the VA electronic medical record, nor is it possible to identify which community provider is caring for the Veteran.

Figure 1. Flow diagram of regional patient identification, screening, and consultation process
In a second stage, electronic medical record screening was completed remotely by the project director. Patients were
excluded if their fracture occurred after high-impact trauma, the coded fracture was not confirmed on radiograph, the
fracture occurred more than 10 years previously, bone mineral density screening had already been obtained, the fracture
was pathologic, the patient was receiving palliative care, or the patient had been offered and declined therapy. Remaining
patients were referred for an osteoporosis e-consult.

2.4 E-consult process
A physician bone specialist (endocrinologist or geriatrician) reviewed the electronic medical record and generated a
consult note. Specifically, the physician reviewed pertinent laboratory data (creatinine clearance, serum calcium level,
25(OH) Vitamin D level, testosterone, complete blood counts), other clinical risk factors for fracture (low BMI,
corticosteroid use, falls, co-morbidities associated with fractures), and prior osteoporosis treatment if any. The physician
then used an electronic note template to summarize the relevant data, and provide recommendations for initiation of
osteoporosis treatment and/or further evaluation. Recommendations were based on current clinical practice guidelines
from the National Osteoporosis Foundation and the VA [22, 23].
The note was flagged to be electronically co-signed by the patient’s primary care provider. Concurrently, an encrypted
email notifying the provider that their patient had a recent fracture and that an e-consult needed their attention was sent. If
the note was not co-signed within 1 month, a follow-up email reminder was sent.
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2.5 Data collection and follow-up
The project director tracks all e-consults 3 and 6 months after completion to determine whether the patient has a new order
for bisphosphonate, other osteoporosis pharmacotherapy, calcium supplement, vitamin D supplement, or BMD testing.
Six-month bisphosphonate treatment rates after fracture at the medical center level before and after e-consult program
initiation will be measured, and also compared to 3 similar centers not receiving the program. Comparison medical centers
were selected on the basis of size, geographic proximity to intervention proximity, and academic affiliation status.
Because individual patient-level variables available for this clinical demonstration project are limited, no adjustment for
case-mix will be completed. Instead, we will use a pre-post design comparing within-center changes over time.
Per VA national policy, this program was considered non-research and IRB approval was not required. Permission for
publication of results was obtained from the Medical Center Director.

3 Results
In the 3 participating VA Medical Centers, 1543 unique individuals had a fracture-related ICD9 or CPT code in the 6
months between 3/1/11 and 8/31/11, and 986 veterans have been screened for the program to date, with 557 not yet
screened. Of the screened patients, 841 (85%) were ultimately excluded from further intervention. A majority (n=574,
68% of the excluded patients) were excluded in the first, automated screening stage with SQL server data [no primary
provider (22%), age under 50 years (38%), already on a bisphosphonate (12%), fracture facial, digital, or skull (25%),
patient had died (3%)].
Table 1. Baseline Characteristics of Veterans Receiving Electronic Consult
*Characteristics

N = 99

Age, mean (SD), range
Under 70, No.%
Race, Caucasian, No.%
Race, African American, No.%
Race, Unknown, No.%
Male sex, No.%
Female sex, No.%
**BMI, mean (SD), range
Number of prior Dexa, mean (SD)
**Recent eGFR, mean (SD), range
**Recent serum Calcium, mean (SD), range
***Recent serum Calcium, mean (SD), range

71.2 (12.33) 51-96
53 (53.5)
69 (69.7)
26 (26.3)
4 (4.0)
87 (87.9)
12 (12.1)
26.44 (5.91) 14.94-42.96
13 (13.1)
61.8 (27.1) 9.5-178.5
9.0 (0.5) 7.9-10.0
27.6 (12.48) 4.6-73.1

*Two patients age 40 excluded.
**Two values not available.
***Forty-four not available.

Chart abstraction was required to exclude 267 (32% of the excluded patients) prior to physician review [high trauma
(37%), remote injury or no evidence of fracture (36%), palliative care (9%), and other reasons (18%)]. The abstraction was
completed by a trained, non-clinical project director, and took on average of 10 minutes per patient (range 5-12 minutes).
One hundred forty-five veterans have been referred for physician e-consults, and 103 have been completed as of May 1,
2012. The e-consults required an average of 12 minutes to complete (range 10-20). Approximately one-third (32%)
recommended initiation of bisphosphonate, and half (46%recommended BMD testing. Other frequent recommendations
include calcium and vitamin D supplements, consideration of bisphosphonate therapy after re-testing of creatinine
clearance in patients with borderline renal function, or referral to metabolic bone clinic for those requiring additional
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testing. As of May 1, 2012, 50% of the recommendations for bisphosphonate prescriptions and 40% of the
recommendations for BMD testing have been ordered by the primary care providers. Comparison of the facility-level
treatment rates with pre-program rates and with concurrent rates in control facilities will occur 6 months after full program
implementation, and will be reported in a separate manuscript).

4 Discussion
We have demonstrated the feasibility of a regional, multi-center quality improvement program to improve osteoporosis
treatment after low-trauma fracture. The centralized, remote coordination of low-frequency but highly cost-effective
services such as secondary fracture prevention may be an effective way to improve care within large health care systems
while optimizing resource utilization. Prior studies of the osteoporosis care-coordinator model in Canada have estimated
that the intervention costs approximately $56 per patient; for every 100 patients who are case managed, 6 fractures
(including 4 hip fractures) are prevented, 4 quality-adjusted life-years are gained, and $260,000 is saved by the health care
system [13]. While these results need to be replicated in the U.S., a similar program is likely to be economically attractive or
cost-savings given the low cost and effectiveness of secondary fracture prevention therapies and the high cost and
morbidity of fractures.
These centralized, remote clinical services require the leverage of available health information technology for success.
Use of regional or even national clinical data warehouses can allow for rapid identification of the target population, as well
as a first-level screening for exclusion criteria. Remote review of pertinent clinical data by experts can allow for clinical
decision making without the need for an in-person visit with the patient in many situations. Rapid, bi-directional
communication with primary care providers can occur through secure email or messaging systems, and recommendations
and actions can be documented in an e-consult note. Monitoring of program outcomes can occur to a large extent using
available electronic data.
Current limitations to the use of health information technology for multi-center quality improvement interventions should
also be considered. The patient identification process depends on accurate and consistent coding by clinicians. Although
fracture coding has been documented to be more than 90% accurate in a Medicare population [24], it may be less so in the
VA setting or in other chronic conditions. Some important outcomes that clinicians may wish to identify are rarely coded
and would require natural language processing (NLP) of text fields in order to identify potential cases. For example, 2/3 of
vertebral fractures are clinically silent, but are frequently observed incidentally on chest radiographs. While it is
technically possible to screen radiograph test results for vertebral fracture using NLP, the programs take a great deal of
time to run and are thought to incur a risk of slowing or disrupting normal system operations. Other clinical data that might
be readily used for screening regional databases include laboratory results and medication prescriptions.
Once potential patients are identified, logistical barriers designed to protect health information may hamper the quality
improvement team’s ability to access data remotely and communicate effectively with providers. In our program,
permissions from multiple offices or committees in each medical center had to be secured in order for our team members to
access clinical data and write e-consult notes. These included the medical center director, the information security officer,
the credentialing committee, the medical records committee, the tele-health coordinator, and health information services,
with different requirements in each center. Because the remote clinicians were not fully credentialed by each medical
center, only limited access to the electronic record was granted, requiring the construction of a “health summary tab” by
the local health information services to access the required data fields. If centralized care coordination quality
improvement programs such as ours are found to be effective and adopted widely by the VA, streamlined and consistent
processes to provide remote access to health information technology would be critically important.
This program has been in operation for 6 months; its impact on osteoporosis quality indicators and formal provider
satisfaction surveys will be completed within the next year. Ideally, larger randomized trials of this QI model will be
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needed to establish its effectiveness and impact on fracture rates and cost. However, we have established the feasibility and
acceptability of using regional clinical data to identify patients for a remote, electronic consultation program. This
centralized case-management quality improvement model may be useful in other low frequency but high cost conditions
such as HIV, Hepatitis C, stage 4-5 Chronic Kidney Disease, or others.
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