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Abstract

We tested the hypothesis that an orthopedic surgeon and
his or her staff can efficiently and economically provide
a bone densitometry service. This hypothesis reflects a
philosophy that orthopedists should take a more active
role in identifying patients at risk for osteoporosis. We
evaluated the cost- and time-effectiveness of an ortho-
pedic surgeon and his medical assistant in completing
reports and related correspondence for dual-energy x-ray
absorptiometry scans conducted in an orthopedic sub-
specialty clinic. Cost analysis showed that completing 14
or 15 reports per month was required to break even and
that completing up to 40 reports per month was a highly
efficient and economic use of the surgeon’s time.

e presumptive diagnosis of osteoporosis is often
brought to a patient’s attention after a low-energy
fracture. In an adult, a distal radius fracture from
low-energy trauma is often the event that heralds

osteoporosis onset.! However, a relatively low percentage of
these patients receive appropriate medical treatment for this
underlying disease.”® As they often attend to patients with
these fractures, orthopedic surgeons are in an ideal position
to initiate evaluation of the patient’s additional risk factors for
osteoporosis and to act on the results of such an evaluation.
In this context, we have been examining how orthopedic
surgeons can become more involved in the prevention,
diagnosis, and treatment of osteoporosis for adult patients
with low-energy fractures. In a recent study,” we surveyed
107 surgeons in our greater referral area regarding their
opinions about their involvement, or patient involvement, in
initiating and treating patients with osteoporotic fractures.
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The majority of the surgeons surveyed (68%) felt that
expanding their practice into prescribing pharmacologic
treatments for osteoporosis is appropriate. In turn, 51% of
the surgeons surveyed believed that an osteoporotic frac-
ture, along with several other clinical risk factors, is suffi-
cient for considering initiating antiresorptive pharmacologic
treatments. However, 72% of the surgeons would consider
initiating treatment only after confirming osteoporosis by
dual-energy x-ray absorptiometry (DEXA) scan. Despite
the apparent need and use for DEXA scanners, however,
it was noted that they would not consider providing a bone
densitometry service in their clinic or otherwise more
aggressively intervene in initiating diagnostic workups of
osteoporosis because they perceived that this would not be

“...orthopedic surgeons have
[a growing interest] in taking a

more active role in diagnosing
and treating osteoporosis.”

cost-effective or would significantly increase their already
busy work schedules.” To our knowledge, no studies have
tested this first hypothesis by evaluating the role of the
orthopedic surgeon as clinical densitometrist.

The interest that orthopedic surgeons have in taking a more
active role in diagnosing and treating osteoporosis appears to
be growing. Evidence for this growth is seen in the increas-
ing number of publications on this topic.**2! Results of a
recent survey distributed to the membership of the American
Academy of Orthopaedic Surgeons (AAOS) provides addi-
tional evidence that orthopedic surgeons are interested in pro-
viding better medical care for these patients. Approximately
1500 surgeons responded to questions about their current
involvement in treating patients with osteoporosis and the
surgeons’ willingness to expand their practices to include
osteoporosis treatment (survey results in Figure). This inter-
est is also reflected in the increasing number of orthopedic
surgeon subspecialty groups that have DEXA scanners for
evaluating patients at risk for osteoporosis (Hologic, Inc,
personal communication).

Our decision to offer a bone densitometry service in
our orthopedic clinic was based on studies showing that
patients at risk for osteopenia and osteoporosis are much
more likely to seek and receive medical treatment when
provided with information that includes a quantitative
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1. Expanding orthopaedic practice into non- 2. My current level of involvement in diagnosing
surgical domains such as treating and treating patients with osteoporosis is:
osteoporosis is appropriate. 700 -
700 - 600
600 500
500 -
400 - 400
300 4 300
200 - 200
e
0. ‘ ‘ || ‘ _ em o, N ‘ ‘ N
Strongly Agree  No Opinion Disagree  Strongly Very Extensive Moderate Minimal Never
Agree Disagree Extensive
3. lwould like to expand my practice into non- 4. The role of the orthopaedic surgeon in
surgical treatments, such as treating 1000 treating osteoporosis should be:
osteoporosis:
700 - 800
600 ‘ 600
500 ‘
400 | 400
300 | 200 ”
200 EI ‘ . 0 | |
100 - Refer to Counseling Prescribing  Prescribing
0 - J w w !: family only hormonal other
Strongly Agree  No Opinion Disagree  Strongly physician or medications  medications
Agree Disagree other provider

Figure. American Academy of Orthopaedic Surgeons survey results distributed to the membership in March 1999
and published in the Councilor’s Report. Available at: http://www.aaos.org/aaos/archives/bulletin/aug99/fline1.htm.

Accessed December 12, 2006. Reprinted with permission.

bone density measurement showing significantly low
bone density.?>? This decision was also influenced by
data clearly showing that such medical intervention can
substantially reduce incidence of initial or subsequent low-
energy fractures in middle-aged and older individuals.?¢32
Our philosophy for providing this service is consistent
with the statement by Tosi and Lane?' that “bone-density
measurement must not be seen as a generator of revenue
or as an end unto itself, but rather as an important part of
a total program of prevention, diagnosis, and treatment of
osteoporosis.” But, as altruistic as this philosophy seems,
it is important for any service to function cost-efficiently.
A practice would normally require evidence that a service
could be provided at least at neutral cost before offering it.
Principal investigator Dr. Skedros was able to demonstrate
this to his colleagues.

In this study, we tested the hypothesis that a private
practice orthopedic surgeon, with the assistance of staff,
can economically and efficiently provide a clinical bone
densitometry service. This hypothesis reflects a philosophy
that orthopedic surgeons should take a more active role in
identifying patients at risk for osteoporosis or osteoporotic
fracture and in initiating and referring them for medical
workup and treatment.

16  The American Journal of Orthopedics®

METHODS
CLINIC AND SURGEON DESCRIPTION

This study was conducted at an orthopedic surgical sub-
specialty clinic having 4 full-time, board-certified, fellow-
ship-trained orthopedic surgeons and 1 physician assistant.
All surgeons were in private practice, and the clinic was 3
miles from the nearest hospital. Three of the surgeons had
formed a partnership that maintained ownership of the clinic,
which included a Lunar® Prodigy DEXA machine (Lunar
Corporation, Madison, Wisc). The densitometry machine in
this study was installed as part of a new clinic, and no repair
expenses had been incurred. Bone density measurement was
viewed as an important part of a total program of prevention,
diagnosis, and treatment of osteoporosis.

Surgeon specialties were total joint replacement for hip
and knee; shoulder and elbow reconstruction and arthros-
copy; hand surgery; and foot and ankle surgery and sports
medicine. The clinical densitometrist (Dr. Skedros), who
was the surgeon specializing in shoulder and elbow recon-
struction and arthroscopy, was interested in studying the
role of orthopedic surgeons in identifying patients at risk
for osteoporosis and osteoporotic fractures. The surgeon
specializing in total joint replacement had formed and
codirected an osteoporosis center (within the subspecialty




Table. Fourteen Primary Care Provider Report
Customized Templates*

Patient % of

Template No. Total Patients
Normal scan (spine & hips) 75 36.2
Osteopenia hips, normal spine 24 11.6
Osteopenia spine & hips 19 9.2
Osteopenia spine, normal hips 20 9.7
Osteoporosis hips, normal spine 0 0
Osteoporosis hips, osteopenia spine 5 2.4
Osteoporosis spine & hips 28 13.5
Osteoporosis spine, normal hips 0 0
Osteoporosis spine, osteopenia hips 10 4.8
Follow-up, osteopenia improved 7 3.4
Follow-up, osteopenia worse 3 1.5
Follow-up, osteoporosis improved 5 2.4
Follow-up, osteoporosis worse 5 2.4
Other 6 2.9
Total 207

*Used for 2-page primary care provider report. The orthopedic surgeon cre-
ated these templates before software that serves a similar purpose became
commercially available. Relative percentages of the 207 patients in each
diagnostic category are also shown. Definitions for osteoporosis and osteope-
nia are in accordance with World Health Organization recommendations.®%*
T scores used to compile this table were based on bone mineral density

data obtained from scans of right and left hips and lumbar vertebral levels 2
through 4.

clinic) and was dedicated to osteoporosis evaluation, edu-
cation, and research.

Dr. Skedros had the following work schedule: Monday
and Tuesday, clinic; Wednesday, densitometry report prepa-
ration, plus research or surgery; Thursday, surgery; Friday,
clinic and research. He worked 55 to 60 hours per week in
his clinical surgical practice, which included participation on
a trauma call schedule at a level II trauma center (4 or 5 days
per month), seeing 175 to 195 patients per month in clinic,
and performing 25 to 33 surgeries per month. The other full-
time surgeons each typically saw 180 to 210 patients per
month and performed 30 to 40 surgeries per month.

Patient Demographics, Osteoporosis Risk
Assessment, and DEXA Scanning

All women older than 40 and all men older than 50 who
came to the clinic to see a surgeon or the physician assistant
were asked to complete a comprehensive unisexual ques-
tionnaire that assessed both major and minor risk factors
for osteoporosis or osteoporotic fracture (Appendix 1, 2). In
some cases, even younger patients were referred to our clinic
for DEXA scanning. The questionnaire, designed also to
help in identifying patients with osteopenia or osteoporosis
not detected with National Osteoporosis Foundation (NOF)
criteria, is based on data from various sources (Appendix 2).
Although this questionnaire seems comprehensive, it does
not always meet the payment criteria of third-party payers.
Costs related to increased time in obtaining payment preau-
thorization and in dealing with other billing-related obstacles
and challenges are considered in our analysis.

Time-log and cost-analysis data were analyzed for 207
patients evaluated for axial bone mineral density (BMD) by
DEXA scanning during a 7-month period in 2003-2004.
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For all patients, the lumbar spine and one or both hips were
scanned (some patients had had total hip replacement). Of
these 207 patients, 182 were women (mean age, 63 years; SD,
15 years; range, 23—100 years), 25 men (mean age, 67 years;
SD, 13 years; range, 41-90 years). Fifteen percent of these
patients (31/207) were referred to our clinic specifically for
DEXA scanning.

Radiologic Technologist’s Duties

Duties of the certified radiologic technologist included per-
forming the DEXA scan (including setting up the analysis on
the computer) and printing the results, which were then given
to the medical assistant. The technologist performed scans
during a regular workday; hence, there were no overtime or
incentive payments and no incremental expenses related to
the technologist’s time spent doing scans. Consequently, the
technologist’s time spent doing scans was not initially con-
sidered in the cost analysis. However, adjustments in the cost
analysis were made to account for the fact that increased scan
volume would increase demands on the technologist’s time.
To ensure quality control, the technologist routinely calibrated
the DEXA machine as per manufacturer recommendations.

Medical Assistant’s Duties

Each of the medical assistant’s duties was timed to the near-
est 15 seconds. These duties included obtaining additional
information by contacting the patient or the patient’s primary
care physician or other primary care provider (PCP), either
by telephone or written correspondence; obtaining previous
scan results; and preparing envelopes and photocopying and
mailing PCP reports and surgeon-prepared patient letters.

Surgeon Densitometrist’s Duties

The surgeon’s duties included examining the printout of
BMD data for accuracy and artifacts; using customized
templates (see Table) to prepare a 2-page PCP report
summarizing the patient’s BMD results and risk factors
for osteoporosis or osteoporotic fracture; completing a
Phillipson-Greenwald hip fracture risk assessment form
(Appendix 3); and preparing a 1-page patient letter summa-
rizing DEXA scan results. The patient received a copy of
densitometry results plus the 6-page Osteoporosis Overview
from the National Institutes of Health (NIH) Osteoporosis
and Related Bone Diseases National Resource Center
(available at http://www.osteo.org, the overview includes
information about diet, exercise, and medications for
increasing bone mass). Recommendations were made for
follow-up scans in accordance with NOF regulations, but
decisions regarding follow-ups were left to the discretion
of the patient’s primary care physician.

The surgeon completed 6 to 9 reports in 1 working ses-
sion, and there were 1 or 2 sessions per week. Time to
complete all duties was recorded and rounded to the nearest
15 seconds. Before initiating this study, the surgeon densi-
tometrist had completed and revised templates for the PCP
reports and patient letters and had completed 200 reports
and related correspondence. The surgeon did not try to
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complete scans within a certain period; scan reports were
completed and checked without compromising accuracy
and quality, regardless of the time required.

REsuLTS

Of the 207 patients scanned over the 7-month period,
approximately 85% had no intention of having a bone den-
sity scan when they came to our clinic. The remaining 15%
(n = 31) were referred to our clinic for DEXA scanning.
During this 7-month period, approximately 20% to 30% of
the nonreferred patients who qualified for a scan according
to the risk factor questionnaire (Appendix 1) were scanned.
Hence, our clinic could exceed 50 scans per month. The
most common reasons patients were not scanned were that
the surgeon forgot to order the scan; the patient was not
interested in being scanned (more common among men
than women); and it was not initially clear if the patient’s
insurance company would pay for the scan.

Time Analysis
Analysis of time-log data from 207 scans (187 initial and
20 follow-up scans) showed that the orthopedic surgeon
required a mean of 8.9 minutes (SD, 1.7 minutes) for report
preparation for an initial scan (6 reports per hour) and a
mean of 15.2 minutes (SD, 3.3 minutes) for a follow-up
scan.

For clerical and correspondence tasks, the medical assis-
tant required 5.0 minutes (SD, 2.0 minutes) for an initial
scan and 7.9 minutes (SD, 4.7 minutes) for a follow-up
scan.

Patients typically were in the clinic a total of 20 to 25
minutes. Time in the scanning suite (6-7 minutes) was the
radiologic technologist’s time, which was not considered in
our initial cost analysis, as the technologist could perform
approximately 3 to 5 scans within most 8-hour workdays.
With increased daily scan volumes, however, the technolo-
gist’s time would become an important consideration in our
clinic, and this issue might be an important consideration in
other surgeons’ clinics. Therefore, additional costs incurred
by this technologist were considered in our final cost analy-
sis (described below).

Summarized scan results are shown in the Table.

Cost Analysis
Axial densitometry scans are billed at $220 per scan
(CPT code 76075); mean reimbursement is $140 per scan.
In Utah, Medicare allows $129.40 per scan, and Utah
Medicaid allows $87 per scan. The single largest payer,
Medicare, accounted for 57% (118/207) of the scans per-
formed; Medicaid accounted for 4% (8/207).

The single largest expense is the cost of leasing the
machine and allocating a portion of the rent expense for the
unit. The DEXA machine was purchased through a 5-year
lease from a local bank. Property taxes, laundry, postage,
and office supplies accounted for less than 1% of the total
annual expense. There were no repair expenses incurred
during the review period, but such expenses, especially
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the expense of replacing a failed tube, could be significant
(depreciation costs are discussed later).

Given an annual direct expense of $17,300, excluding
labor, break-even occurs after 123 scans (or 10.5 scans per
month). As 31 of 207 patients had been referred for scan-
ning from other clinics, the break-even point could easily
be reached by scanning patients from our clinic. However,
depreciation costs and a service contract, in addition to
other labor-related issues (to be described), would eventu-
ally become necessary. In this context, 14 or 15 scans per
month would be needed to cover these additional costs.

In terms of revenue generated, completing 6 or more
reports per hour represented an efficient use of the sur-
geon’s time. With this weekly scan volume, the surgeon
was able to remain proficient in analyzing scans and pre-
paring reports without compromising quality. Spending 1
to 2 hours per week preparing initial scan reports provided
enough revenue to cover all costs and generate $250 to
$350 per hour in profit (the lower end of this range is more
representative of the additional time required if only repeat
scans were processed). Follow-up scans generated approxi-
mately 25% less profit per hour because of the additional
time required to complete the report. As the proportion of
follow-up scans increased with time, profitability would
also proportionally decrease. Profits from our densitometry
service are divided among the owners of the DEXA unit, in
accordance with Stark II regulations.

Although the surgeon considered writing more than 10
reports per week burdensome (because it conflicted with
clinical or surgical duties), our cost analysis revealed that
more than 20 new or repeat scans per month (approxi-
mately 5 scans per week) was highly cost-effective. In fact,
because of the high fixed costs, the more scans reviewed,
the more profit generated. Within the surgeon’s clinic, the
medical assistant, radiologic technologist, and billing staff
absorbed the extra duties into their normal work schedule
because of the limited volume of scans (see additional
analysis below). If the number of scans were increased
significantly (ie, >40 scans per month), additional labor
costs would be incurred. It is suggested that a trained
and certified medical assistant could reduce the surgeon’s
time commitment an estimated 25% to 50% by helping
prepare reports. Commercially available DEXA reporting
software, now available from the major manufacturers of
densitometry machines, will also help significantly reduce
the time required to prepare these reports and related cor-
respondence.

Business Unit Opportunity Cost. To surgeons, the value
of spending time reviewing DEXA scans versus perform-
ing another revenue-generating task is called “opportunity
cost.” This analysis was conducted to show the opportunity
cost of reviewing scans versus performing other tasks.

For all activities, the orthopedic surgeon’s mean com-
pensation (gross salary) is $170.10 per hour, according to
the Medical Group Management Association (MGMA).%
Generally, an hour spent performing surgery will pro-
vide much more compensation than an hour spent seeing



patients in the office, so the best person to use for compen-
sation comparisons may be the nonsurgical orthopedic spe-
cialist. A 2003 MGMA survey indicated that a nonsurgical
orthopedic specialist has a gross hourly salary of $85.87.%

In the scenario presented, a surgeon who processes 20
new scans per month would increase his or her gross hourly
rate to $388.57 per hour for each hour spent reviewing
DEXA scans, given the expense structure outlined (calcu-
lated monthly: 20 new scans X $140 mean reimbursement
= $2800 — $1440 expenses / 3.5 hours). Consequently, an
orthopedic surgeon could be reimbursed at an hourly rate
at a revenue level similar to that achieved with many types
of surgical procedures.

DEXA services that require capital outlays for buildings
or for build-outs of existing space may generate a lower
gross hourly rate because of additional overhead. Full deter-
mination of the potential for this service in an orthopedic
practice requires a thorough evaluation, including market,
competitive, and net present value analyses and inclusion
of costs for service contracts and equipment depreciation.
Preauthorizing payments for scans and dealing with other
billing-related obstacles and challenges could also increase
the workload for office staff. In the case of our practice,
performing more scans would also increase the radiologic
technologist’s work hours. In considering these myriad
possibilities, our cost analysis revealed that the break-even
scan volume would need to be increased from 11 or 12 per
month to 14 or 15 per month. Maintenance service agree-
ments and repairs could drive this break-even figure to 16
or 17 scans per month.

DiscussioN
Our findings support the hypothesis that a cost-effective
densitometry service can be provided in a busy private
practice orthopedic surgeon subspecialty clinic.

Results showed that 10.5 scans per month were needed
to break even (ie, to cover the costs of monthly scanner
payment, rent, property taxes, etc). However, 14 or 15
scans per month were required when we extended our
analysis to include equipment depreciation and service
contracts, dealing with additional payment and billing
obstacles, and an increased proportion of repeat scans. In
terms of revenue generated, cost analysis showed that com-
pleting 20 or more reports per month was a highly efficient
use of the orthopedic surgeon’s time. However, the surgeon
considered more than 40 scan reports per month burden-
some, because of the time involved.

Thus, there is the question of how much time the surgeon
feels comfortable dedicating to densitometry. In an alter-
native scenario, a trained and certified medical assistant
might perform some of the clerical duties associated with
DEXA reporting. In our clinic, such a system is essential
when scans exceed 40 per month. However, for this system
to work (and to ensure accuracy and quality control), close
supervision by the surgeon densitometrist is required.

On the DEXA scan reports we give to PCPs is the state-
ment: “It is our philosophy to have the patient’s personal
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physician prescribe and coordinate all treatment for osteo-
porosis.” With this the surgeon densitometrist transfers any
additional workup and medical treatment to the patient’s
PCP. This philosophy is consistent with the current stan-
dard of care in our community.>* Data on orthopedic
surgeons’ typical work schedule also suggest that taking
on these added responsibilities may not be feasible in a
“time-effective” context for many of them (US 2000-2001
data available at www.aaos.org/wordhtml/opus2000/index.
htm). Supporting this suggestion are several facts: In the
United States, orthopedic surgeons typically work 57 hours
per week (~60 hours for surgeons younger than 44), see
95 patients per week, and perform 34 surgical cases per
month; 92% of surgeons spend as much or more time than
they want in clinic already; and only 34% are interested in
expanding their surgical volume. In addition, on average,
surgeons may not view their training as adequate for medi-
cally managing a patient with osteoporosis.’

But is a bone densitometry service, offered at one
location, effective in facilitating the medical treatment of
patients at risk for osteoporosis or osteoporotic fracture at
another location? Recent studies have shown that an inde-
pendent bone densitometry service, such as ours, can be
effective in facilitating the workup and treatment of these
patients by their personal PCPs.?2?3¢37 This finding is
especially important, as orthopedic surgeons are often the
first physicians to evaluate and treat patients with apparent
osteoporotic fractures. It is our view that the level of our
DEXA service is on par with or exceeds the level offered
by the 6 other DEXA services in our metropolitan area,
all of which are operated by radiologists. We provide our
patients with educational materials regarding osteoporosis
prevention and treatment and, if needed, diagnosis-targeted
letters emphasizing medical follow-up. In a randomized,
controlled trial of premenopausal women (predominantly
white), Winzenberg and colleagues®® found that provid-
ing individualized bone density feedback in the form of
minimal educational intervention (eg, information leaflets)
was effective in increasing hip bone density over a 2-year
period. Additional studies are needed to determine if our
patients with osteopenia or osteoporosis are more likely to
seek medical follow-up than are patients referred to densi-
tometry services that do not provide additional diagnostic
and educational information.

Our male and female patients are also evaluated with
a risk factor questionnaire (Appendix 1) that considers
nearly all the important risk factor data for completing a
DEXA report. This information, which is included on the
2-page PCP report summary, is also essential for billing
(PCPs who refer patients to our clinic for DEXA scanning
are not required to provide /ICD-9-CM codes) and is most
commonly required for non-Medicare patients who do
not meet NOF criteria for DEXA scanning.***’ For such
patients, we have devised templates for “appeal letters”
requesting payment for denied claims. These letters are
sent with a copy of the patient’s risk factor questionnaire.
When these steps are taken, our success rate in obtaining
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payment on denied claims is on the order of 85%. Our
billing staff can prepare and submit requests for payment,
and payment appeals, within their usual work schedule.
However, additional time required for preauthorizing pay-
ment for some scans and dealing with other billing obsta-
cles could increase the workload of office staff beyond their
usual work schedules. Another potential additional cost is
that of the radiologic technologist’s increased work hours.
When we entered these possibilities into our cost analysis,
we found that in our clinic we would need to increase the
monthly break-even volume from 11 or 12 scans to 14
or 15 scans. Maintenance service agreements and repairs
could drive this break-even number to 16 or 17 scans per
month. Densitometrist training and education that would
incur additional cost, but were not included in our analy-
sis because they are not yet nationally mandated, include
certification through the International Society for Clinical
Densitometry (ISCD). The ISCD Web page (www.iscd.org)
provides information on certifications and courses available
through the ISCD and on public policy issues that effect
clinical densitometry, including issues related to reimburse-
ments for bone density scans.

We tailored our PCP report to provide fracture risk data.
The Phillipson-Greenwald form (Appendix 3) provides
treating physicians with an estimated 4-year hip fracture
risk based on age and femoral neck BMD. Greenwald and
colleagues*’ and Greenwald and Barajas*> showed that
physicians are more likely to initiate appropriate treatment
for osteoporosis and osteopenia when hip fracture risk data
are given with DEXA BMD data (ie, T scores). PCPs who
receive this information from our center have told us that
it is helpful in determining which patients with osteopenia
(bone density 1.0-2.5 SDs below normal peak level) should
be treated more aggressively.

Software for DEXA Scan Reports. Since this study
was initiated, commercial software for DEXA scan report-
ing has become available (enCORE™ version 5.5; Lunar
Corporation, Madison, Wisc). This software tabulates and
organizes BMD data so that previous scans and current
scans can be readily compared—an important timesaving
advance. Risk factors can also be listed in the scan report.
Using this software is estimated to reduce the time needed
to complete a scan report by approximately 25%, which
would be especially beneficial when completing more
time-consuming follow-up reports. This software, however,
costs approximately $3500. Similar software packages are
available from other bone densitometry equipment manu-
facturers.

For clinic owners who do not want to purchase these
programs, the sample templates used in this study (Appendix 3)
can be downloaded from our Web site (www.teambone.
com/osteo/osteo.html).

CONCLUSIONS
Our study results show that a busy private practice orthope-
dic surgeon and his or her staff can provide a cost-effective
clinical bone densitometry service. At our clinic, this ser-
vice was cost-effective when we performed 12 to 40 scans
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per month. Including this service in our orthopedic surgical
subspecialty practice reflects our philosophy that orthope-
dic surgeons should take a more active role in identifying
patients at risk for osteoporosis or osteoporotic fracture.
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APPENDIX 1. PATIENT'S ASSESSMENT FORM

BONESJOINT

MNAME

eveloping osteoporosis,

The Two-Minute Osteoporosis Risk Assessment

This simple checklist can provide an indication of whether you are at risk of having or
<

This checklist is not a substitute for a medical evaluation.

AGE DATE

Risk Factors for Osteoporosis or Osteoporotic Fracture
Please check all that apply to you, then answer the questions below.™

O Personal history of fracture as an adult (e.q., wrist, rib, O Tall stature (more than 5 feet 5 inches) (for waormen)
pelvis, hip, ete.} O Current weight is less than weight at age 25 {for women)
1 Histary of fracture in a parent or adult sibling I Exercise less than three times a week (“exercise” means
1 Caucasian or Asion race iegging, weight lifting, asrcbics, etc.)
O Poor health/frailty O  Excessive production of thyroid or parathyroid glands, or
L Current or past tobacco use elevated blood calcium — past or present
J  Hypogonadism or deficiency of sex hermones (for men) W Deficient kidney ar liver funclion for 6 months or more
O Low body weight (less than 127 Ibs.) d Treatment with Cyclospeorine for an ergan transplant
O Loss of 1/ or more inches in height O Anficonvulsant {seizure) therapy (e.g., Dilantin or
A Histary of ancrexia, bulimia, or other similar eating Phencbarbital)
disarder 1 Diuretic therapy with Lasix, Burnesx, or Edecrin
O Histary of exercise-induced lack of menstrual cycles O Current treatment with Librivm, Tranxene, Valium,
O Surgical remaval of bath ovaries or menopause before Dalmane, or Ativan fer mere than 11/ menths
age 45 A History of steraid tablet use (e.q., cortisone, prednisane)
3 Lack of menstrual cycles for more than one year (for or high-dose asthma inhalers for 6 months or more
reasons other than pregnancy or mencpause) O Caffeine intake more than the equivalent of twe cups of
L Lifeloeng history of low calcium or vitamin D in diet coffes per day (including sodas)
O 2 or more hard liquor drinks or 3 or more bears per 1 Sastrointestinal malabsaorption, surgical removal of
day on average stormach or small bowel, or frequent diarrhea (e.g.,
L Impaired eyesight or poor depth perception, despite fram Crohn's disease or celiac disease)
correction 1 Inability to rise from a chair without arms
O Freqguent imbalance or falls [ Rheumateid arthritis or Cushing’s syndrome
L Parkinsoan's disease, or medicine use for depression 1 History of chemotherapy or multiple myelamea
d Use of insulin for diaketes for 10 years or more d  Ostecgenesis imperfecta
0O On feet 4 hours or less a day O Cognitive impairment or dementia
If you answer “yes” to any of the following questions, a bone density scan is recommended.

* For Women

. 1.1 cirm &5 yaars of age o Sld@n. .o ceeeeeeesesesesasesasassrsssssssssssssssesasasasansss Vs LI M
2. 1 am postmenapausal, under 45 years of age, and have one or more
additional risk factors {check risk factors cbove that apply). coeeiereiense... Yos O Ne
3.1 am postmenopausal and corrently have a fracture. o Yes 1 [ ES |
4. | have been on harmone replacement therapy for more than two years............ Yes e
5.1 am pramenopausal and have 4 or more
risk factars (check risk factars above that apply). .. (| [ |
® * For Men
1.1 am a male over 50 years of age and have 3 or more
risk factars {check risk factars above that apply). oo Yes 1 MNa
2.1 am a male between 40 to 50 years of age and have 5 or more
risk factors (check risk factors above that GpEIY). o eeeeeeeserasenanan. Yas L Na

5323 5. Woodrow Street, Suite 202, Salt Lake City, Utah 84107 (801)713-0606
Emall: bones@utahboneandjoint.com - Copyright €2 2006, The Utah Bone and Joint Center

January 2007 21



Orthopedist as Clinical Densitometrist: Cost- and Time-Effectiveness

APPENDIX 2

Selection of references used to construct the
2-minute questionnaire:

Cadarette SM, Jaglal SB, Murray TM, Mclsaac WJ, Joseph L, Brown JP.
Evaluation of decision rules for referring women for bone densitometry by
dual-energy x-ray absorptiometry. JAMA. 2001;286:57-63.

Cummings SR, Nevitt MC, Browner WS, Stone K, Fox KM, Ensrud KE,
et al. Risk factors for hip fractures in white women. Study of Osteoporotic
Fractures Research Group. N Engl J Med. 1995;332:767-73.

Haugeberg G, Uhlig T, Falch JA, Halse JI, Kvien TK. Bone mineral density
and frequency of osteoporosis in female patients with rheumatoid arthritis.
Arthritis Rheum. 2000;43:522-30.

Jones G, Scott FS. A cross-sectional study of smoking and bone min-
eral density in premenopausal parous women: Effect of body mass index,
breastfeeding, and sports participation. J Bone Min Res. 1999;14:1628-
33.

Kaye PS. Osteoporosis and fracture as a result of gastrointestinal and
hepatic disorders. Pract Gastroenterol. 1999;March:15-34.

Michelson D, Stratakis C, Hill L, Reynolds J, Galliven E, Chrousos G,
et al. Bone mineral density in women with depression. N Engl J Med.
1996;335:1176-81.

Ray WA, Griffin MR, Downey W. Benzodiazepines of long and short elimina-
tion half-life and the risk of hip fracture. JAMA. 1989;262:3303-7.

Rosen CJ. Endocrine disorders and osteoporosis. Current Opinion in
Rheumat. 1997;9:355-61.

Skolnick AA. ‘Female athlete triad’ risk for women. JAMA. 1993;270:921-3.

. Swan KG, Lobo M, Lane JM, Nydick M. Osteoporosis in men: A serious

but under-recognized problem. J Musculoskeletal Med. 2001;18:310-6.

. Tanaka T, Latorre MRDO, Jaime PC, Florindo AA, Pippa MGB, Zerbini CAF.

Risk factors for proximal femur osteoporosis in men aged 50 years or older.
Osteoporos Int. 2001;12:942-949.

. Touminen JT, Impivaara O, Puukka P, Ronnemaa T. Bone mineral density in

patients with type 1 and type 2 diabetes. Diabetes Care. 1999;22:1196-1200.

. Treasure J, Serpell L. Osteoporosis in young people: Research and treat-

ment in eating disorders. Eating Disorders. 2001;24:359-70.

. Van Staa TP, Leufkens HGM, Cooper C. Use of inhaled corticosteroids and

risk of fractures. J Bone Min Res. 2001;16:581-8.

. Lin JT and Lane JM 2004. Osteoporosis: A review. Clin. Orthop. Rel. Res.

425:126-134.

APPENDIX 3. PHILLIPSON-GREENWALD SURGEON'S ASSESSMENT FORM

UTAH OSTEOPOROSIS CENTER -- HIP FRACTURE RISK for WOMEN
Based on Lunar Prodigy™ Dual Energy X-ray Absorptiometer (DXA) Data
Women -- Four Year Prospective Hip Fracture Risk

Femoral neck bone density (g/cm2)
(=]
(=]

60

65 70 75 80

Age (years)

De Laet et al. (J Bone Miner Res 1998:1587-93)

Patient Name:

85

GREEN: Risk <1 %

Universal health recommendations *

YELLOW: Risk > 1 %

Treatment needed for significant
risks**

RED: Risk >4 %

Treatment needed (always treat if
prior osteoporotic fracture)

S0

Date:

Results (“X” on colored chart)
Eemoral Neck: The bone mineral density of
This represents a

Risk Zones

gm/cm? has a T-score of

% current fracture risk for age

GREEN Age is an independent major risk factor for fracture; therefore a low T-score
(e.g., <-2.0) may have low fracture risk in younger age groups:

* Universal health recommendations:

1200 mg of calcium and Vitamin D 800-1000 IU daily

Regular exercise

No smoking and limit alcohol intake (1-2 drinks/d)

YELLOW Some factors may make fracture more likely than predicted by bone density alone:
+x Significant Risk Factors (Strongly consider treatment to prevent osteoporosis):
Family history of osteoporotic fracture (especially maternal hip fracture)
Current use of corticosteroid medication (prednisone or inhaled steroids)

Current smoking

Body weight under 120 pounds

RED Treatment indicated: FDA approved treatments include, for example:
Alendronate, Risedronate, Ibandronate, Teriparatide, Raloxifene, and Calcitonin.

NOTE: Anyone with a prior osteoporotic fracture requires pharmacological treatment regardless

of bone density measurement.
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This form was modified with permission of Dr. Maria Greenwald.
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