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Evaluating a Veterans Affairs Home-
Based Primary Care Population for 
Patients at High Risk of Osteoporosis
Xuxuan Liu, PharmD; Aeman Choudhury, PharmD, BCPS; and Cody Anderson, PharmD

A retrospective chart review of patients in a home-based primary care program suggests that 
patients who are at high risk for osteoporosis may not be receiving adequate dual-energy 
X-ray absorptiometry screening.

Osteoporosis is a disease characterized 
by the loss of bone density.1 Bone is 
normally porous and is in a state of 

flux due to changes in regeneration caused 
by osteoclast or osteoblast activity. How-
ever, age and other factors can accelerate 
loss in bone density and lead to decreased 
bone strength and an increased risk of frac-
ture. In men, bone mineral density (BMD) 
can begin to decline as early as age 30 to 
40 years. By age 80 years, 25% of total bone 
mass may be lost.2 

Of the 44 million Americans with low 
BMD or osteoporosis, 20% are men.1 This 
group accounts for up to 40% of all osteo-
porotic fractures. About 1 in 4 men aged  
≥ 50 years may experience a lifetime frac-
ture. Fractures may lead to chronic pain, 
disability, increased dependence, and poten-
tially death. These complications cause ex-
penditures upward of $4.1 billion annually 
in North America alone.3,4 About 80,000 US 
men will experience a hip fracture each year, 
one-third of whom will die within that year. 
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TABLE 1 Osteoporosis Screening Recommendations for Men

Organizations (y) Screening Recommendations Screening Tool Recommended

US Department of  
Veteran Affairs (2007)5

No specific recommendations of 
screening based on age

OST

American Family Physician 
(2010)7

Periodic risk assessment > aged 65 y Male osteoporosis risk estimation 
score

Endocrine Society (2012)1 Aged ≥ 70 y
Aged 50-69 y; if additional risk factors      
are present:
      History of fracture > aged 50 y
      Delayed puberty
      Hypogonadism
      Hyperparathyroidism
      Hyperthyroidism
      COPD/smoking
      Chronic steroid use
      Alcohol abuse

FRAX score
Garvan nomogram
OST
Male osteoporosis screening tool

US Preventative Services Task 
Force (2018)8,9

No specific recommendations for men None specifically for men, but 
mentioned FRAX and OST

National Osteoporosis  
Foundation (2014)10

Aged ≥ 70 y FRAX score

Abbreviations: COPD, chronic obstructive pulmonary disease; FRAX, Fracture Risk Assessment tool; OST, Osteoporosis 
Screening Tool.
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This constitutes a mortality rate 2 to 3 times 
higher than that of women. Osteoporosis 
often goes undiagnosed and untreated due 
to a lack of symptoms until a fracture occurs, 
underlining the potential benefit of preemp-
tive screening.

In 2007, Shekell and colleagues outlined 
how the US Department of Veterans Affairs 
(VA) screened men for osteoporosis.5 At the 
time, 95% of the VA population was male, 
though it has since dropped to 91%.6 Shekell 
and colleagues estimated that about 200,0000 
to 400,0000 male veterans had osteoporo-
sis.5 Osteoporotic risk factors deemed specific 
to veterans were excessive alcohol use, spinal 
cord injury and lack of weight-bearing exer-
cise, prolonged corticosteroid use, and andro-
gen deprivation therapy in prostate cancer. 
Different screening techniques were assessed, 
and the VA recommended the Osteoporosis 
Self-Assessment Tool (OST).5 Many organi-
zations have developed clinical guidance, in-
cluding who should be screened; however, 
screening for men remains a controversial 
area due to a lack of any strong recommenda-
tions (Table 1).

Endocrine Society screening guidelines 
for men are the most specific: testing BMD in 
men aged ≥ 70 years, or if aged 50 to 69 years 
with an additional risk factor (eg, low body 
weight, smoking, chronic obstructive pul-
monary disease, chronic steroid use).1 The 
Fracture Risk Assessment tool (FRAX) score 
is often cited as a common screening tool. It 
is a free online questionnaire that provides a 
10-year probability risk of hip or major os-
teoporotic fracture.11 However, this tool is 
limited by age, weight, and the assumption 
that all questions are answered accurately. 
Some of the information required includes 
the presence of a number of risk factors, such 
as alcohol use, glucocorticoids, and medical 
history of rheumatoid arthritis, among others 
(Table 2). The OST score, on the other hand, 
is a calculation that does not take into ac-
count other risk factors (Figure 1). This tool 
categorizes the patient into low, moderate, or 
high risk for osteoporosis.8

In a study of 4,000 men aged ≥ 70 years, 
Diem and colleagues found that OST per-
formed better than FRAX in identifying men 
who were osteoporotic as well as reduc-
ing the proportion of men referred for dual- 
energy X-ray absorptiometry (DEXA) scan vs 

universal screening.12 The mean study par-
ticipant was aged 76 years, overweight, and 
had a history of smoking; the majority were 
white. An OST score of < 2 captured 64% 
of the total population, 82% of whom had a  
T-score of < 2.5, which is a diagnostic for os-
teoporosis. A FRAX score of 9.3% captured 
42% of the total population, but only 59% of 
patients with a T-score of < 2.5.

A 2017 VA Office of Rural Health study 
examined the utility of OST to screen re-
ferred patients aged > 50 years to receive 
DEXA scans in patient aligned care team 
(PACT) clinics at 3 different VA locations.13 
The study excluded patients who had been 
screened previously or treated for osteopo-
rosis, were receiving hospice care; 1 site ex-
cluded patients aged > 88 years. Two of the 
sites also reviewed the patient’s medications 
to screen for agents that may contribute 
to increased fracture risk. Veterans identi-
fied as high risk were referred for education 
and offered a DEXA scan and treatment. In 
total, 867 veterans were screened; 19% (168) 
were deemed high risk, and 6% (53) under-
went DEXA scans. The study noted that only  
15 patients had reportable DEXA scans and 
10 were positive for bone disease.

As there has been documented success 
in the PACT setting in implementing stan-
dardized protocols for screening and treat-
ing veterans, it is reasonable to extend the 
concept into other VA services. The home-
based primary care (HBPC) population is  
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TABLE 2 Fracture Risk Assessment Tool Score Factors

Age (valid between ages 40 and 90 y)

Gender

Weight (maximum of 125 kg)

Height

Pr evious fracture (spontaneous or if fracture occurs from trauma that would not   

have resulted if it occurred in a healthy person)

Parent fractured hip

Current smoker

Glucocorticoids (> 5 mg prednisone/d x > 3 mo)

Rheumatoid arthritis

Secondary osteoporosis

Alcohol intake (> 3 u/d)

( Kg-y) x 0.2
Score < 2 represents increased risk

FIGURE 1 Osteoporosis Screening Tool 
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especially vulnerable due to the age of pa-
tients, limited weight-bearing exercise to im-
prove bone strength, and limited access to 
DEXA scans due to difficulty traveling out-
side of the home. Despite these issues, a goal 
of the HBPC service is to provide continual 
care for veterans and improve their health so 
they may return to the community setting. 
As a result, patients are followed frequently, 
providing many opportunities for interven-
tions. This study aims to determine the pro-
portion of HBPC patients who are at high 

risk for osteoporosis and can receive a DEXA 
scan for evaluation.

METHODS
This study was a retrospective chart analysis 
using descriptive statistics. It was reviewed 
and approved by the institutional review 
board at Captain James A. Lovell Federal 
Health Care Center (FHCC). Patients were 
included in the study if they were enrolled in 
the HBPC program at FHCC. Patients were 
excluded if they were receiving hospice or 
palliative care, had a limited life expectancy 
per the HBPC provider, or had a diagnosis of 
osteoporosis that was being managed by a VA 
endocrinologist, rheumatologist, or non-VA 
provider. 

The study was conducted from February 
1, 2018, through November 30, 2018. All 
chart reviews were done through the FHCC 
electronic health record. A minimum of  
80 and maximum of 150 charts were re-
viewed as this was the typical patient volume 
in the HBPC program. Basic demographic 
information was collected and analyzed by 
calculating FRAX and OST scores. With the 
results, patients were classified as low or high 
risk of developing osteoporosis, and whether 
a DEXA scan should be recommended.

RESULTS
After chart review, 83 patients were enrolled 
in the FHCC HBPC program during the 
study period. Out of these, 5 patients were 
excluded due to hospice or palliative care sta-
tus, limited life expectancy, or had their os-
teoporosis managed by another non-HBPC 
provider. As a result, 78 patients were ana-
lyzed to determine their risk of osteoporosis 
(Figure 2). Most of the patients were white 
males with a median age of 82 years. A ma-
jority of the patients did not have any current 
or previous treatment with bisphosphonates, 
77% had normal vitamin D levels, and only 
13% (10) were current smokers; of the male 
patients only 21% (15) had a previous DEXA 
scan (Table 3).

The FRAX and OST scores for each male 
patient were calculated (Table 4). Half the pa-
tients were low risk for osteoporosis. Just 20% 
(14) of the patients were at high risk for osteo-
porosis, and only 6 of those had DEXA scans. 
However, if expanding the criteria to OST 
scores of < 2, then only 24% (10) received 

TABLE 3 Patient Demographics

Characteristics No. (%)

Male sex 71 (91)

Age
     ≥ 70 y
     50-69 y
     < 49 y

68 (87)
8 (10)

2 (3)

Race
     White
     African American
     Hispanic

71 (91)
6 (8)
1 (1)

Bisphosphonate treatment
     Current
     Past

20 (2)
5 (6)

Current smoker 10 (13)

Chronic steroid use 4 (5)

History of fractures 20 (26)

Normal vitamin D levels (> 30 ng/mL) 60 (77)

Documented dual-energy X-ray absorptiometry scan
      Male (n = 71)
     Female (n = 7)

20 (26)
15 (21)

5 (71)

Patients Enrolled in FHCC HBPC Program
(n = 83)

Exclusion (n = 5)
• Hospice or palliative care
• Limited life expectancy
• Osteoporosis managed by another provider

Analysis of Osteoporosis Risk Factors
(n = 78)

FIGURE 2 Home-Based Primary Care Program Inclusion 
and Exclusion Criteria
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DEXA scans. When calculating FRAX scores, 
30% (21) had ≥ 9.3% for major osteoporotic 
fracture risk, and only 19% (4) had received a 
DEXA scan. 

DISCUSSION
Based on the collected data, many of the 
male HBPC patients have not had an eval-
uation for osteoporosis despite being in a 
high-risk population and meeting some of 
the screening guidelines by various orga-
nizations.1 Based on Diem and colleagues 
and the 2007 VA report, utilizing OST 
scores could help capture a subset of pa-
tients that would be referred for DEXA 
scans.5,12 Of the 60% (42) of patients that 
met OST scores of < 2, 76% (32) of them 
could have been referred for DEXA scans 
for osteoporosis evaluation. However, at 
the time of publication of this article, 50% 
(16) of the patients have been discharged 
from the service without interventions. Of 
the remaining 16 patients, only 2 were re-
ferred for a DEXA scan, and 1 patient had 
confirmed osteoporosis. Currently, these 
results have been reviewed by the HBPC 
provider, and plans are in place for DEXA 
scan referrals for the remaining patients. In 
addition, for new patients admitted to the 
program and during annual reviews, the 
plan is to use OST scores to help screen for 
osteoporosis. 

Limitations
The HBPC population is often in flux due to 
discharges as patients pass away, become eli-
gible for long-term care, advance to hospice 
or palliative care status, or see an improve-
ment in their condition to transition back 
into the community. Along with patients who 
are bed-bound, have poor prognosis, and bar-
riers to access (eg, transportation issues), in-
terventions for DEXA scan referrals are often 
not clinically indicated. During calculations 
of the FRAX score, documentation is often 
missing from a patient’s medical chart, mak-
ing it difficult to answer all questions on the 
questionnaire. This does increase the utility 
of the OST score as the calculation is much 
easier and does not rely on other osteoporotic 
factors. Despite these restrictions for offer-
ing DEXA scans, the HBPC service has a high 
standard of excellence in preventing falls, a 
major contributor to fractures. Physical ther-

apy services are readily available, nursing vis-
its are frequent and as clinically indicated, 
vitamin D levels are maintained within nor-
mal limits via supplementation, and med-
ication management is performed at least 
quarterly among other interventions.

CONCLUSIONS
The retrospective chart review of patients in 
the HBPC program suggests that there may 
be a lack of standardized screening for os-
teoporosis in the male patient population. 
As seen within the data, there is great poten-
tial for interventions as many of the patients 
would be candidates for screening based on 
the OST score. The tool is easy to use and 
readily accessible to all health care providers 
and staff. By increasing screening of eligible 
patients, it also increases the identification 
of those who would benefit from osteoporo-
sis treatment. While the HBPC population 
has access limitations (eg, homebound, lim-
ited life expectancy), the implementation of a 
protocol and extension of concepts from this 
study can be extrapolated into other PACT 
clinics at VA facilities. Osteoporosis in the 
male population is often overlooked, but 
screening procedures can help reduce health 
care expenditures.
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TABLE 4 OST and FRAX Scores in 
Male Patients (n = 71)

Analyses No. (%)

OST test 
     Low score (> 1)                                            
     Moderate score (-2 to 1)
     High (≤ 2)
     Score < 2

35 (50)
22 (30)
14 (20)
42 (60)

OST score ≤ 2 who received DEXA 6 (43)

OST score < 2 who received DEXA 10 (24)

FRAX score ≥ 9.3% 
     Major osteoporosis fracture risk 
     Received DEXA

 
21 (30)
4 (19)

Abbreviations: DEXA, dual-energy X-ray absorptiometry; 
FRAX, Fracture Risk Assessment tool; OST, Osteoporosis 
Screening Tool.
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