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Background: Vertebral fracture, one of the most frequent osteoporotic fractures in both sexes, is a
powerful indicator of future osteoporotic fractures. Vertebral fractures are associated with increased
mortality and decreased quality of life. Osteoporosis is a major predictor of low-trauma fracture. The
Male Osteoporosis Risk Estimation Score (MORES), a clinical prediction tool that uses age, weight, and
a history of chronic obstructive pulmonary disorder, was developed and validated previously to identify
men at risk for hip osteoporosis who might benefit from bone densitometry. This study evaluated the
effectiveness of the MORES to identify men at risk of lumbar osteoporosis.

Methods: US population data from the National Health and Nutrition Examination Survey (NHANES,
1999–2004) were used to test the validity of the MORES to identify men at risk of lumbar osteoporosis.

Results: The MORES value was compared with vertebral done densitometry (DXA) scores for men 50
years of age and older. The sensitivity was 0.582 (95% CI, 0.460–0.694) and specificity was 0.652 (95%
CI, 0.627–0.676). Comparing universal DXA screening in 50-year-old men, the number needed to
screen (NNS) to prevent one case of vertebral fracture would be reduced from 9418 to 3641 by pre-
screening with the MORES. In 70-year-old men, the MORES reduced the NNS from 4987 with universal
screening to 3583.

Conclusion: This analysis validated the MORES as a clinical tool to identify men at risk for lumbar
osteoporosis. Compared with universal screening, the MORES was able to reduce the NNS to prevent one
additional vertebral fracture across all age groups except in men 85 to 89 years of age. The magnitude
of the NNS to prevent one additional vertebral fracture does not support using the MORES to screen
solely for osteoporosis of the lumbar spine. (J Am Board Fam Med 2010;23:186–194.)
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The prevalence of osteoporosis in men is expected
to increase by nearly 50% during the next 15
years.1 Worldwide, hip fracture rates are expected
to double by 2025, with a disproportionate increase
in men.2 Osteoporosis is a major predictor of future
fractures; therefore, the need to understand risk
factors for osteoporosis and osteoporotic fractures

in men deserves immediate attention.3 We previ-
ously reported on the development and initial val-
idation of the Male Osteoporosis Risk Estimation
Score (MORES),4 a clinical instrument that effec-
tively identified men at increased risk of osteopo-
rosis of the hip; however, the ability to predict
vertebral osteoporosis was not addressed.

Vertebral fractures are the most common osteo-
porotic fracture found in men and women5,6 and are
a strong predictor of future osteoporotic fractures.7–11

Like hip fractures, vertebral osteoporotic fractures are
associated with significant mortality and morbid-
ity.12–15 Vertebral fractures in men have been associ-
ated with decreased survival when compared with
men who do not fracture, and with greater mortality
risk when compared with women with vertebral frac-
tures.15 Vertebral fractures, and the resultant increase
in mortality and morbidity, are not inevitable. Esti-
mates of reduction in fracture risk for men who re-
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ceive treatment for osteoporosis are similar to those
achieved by women receiving treatment.16–22 In ad-
dition, based on a recent meta-analysis, treatment of
osteoporosis with alendronate produced a greater re-
duction of risk for vertebral fractures (0.52) than the
risk reduction observed with treatment of osteoporo-
sis of the hip (0.63).20

Compounding the expected increase in osteopo-
rotic fractures are reports indicating that osteoporosis
among men is still substantially underdiagnosed, un-
dertreated, and inadequately researched.1,23 In 2007
the International Society for Clinical Densitometry
addressed the underdiagnosis issue with a recommen-
dation for universal bone mineral density (BMD)
screening for men 70 years of age and older.24,25 In
2008, the National Osteoporosis Foundation in-
cluded men in their screening recommendations, ad-
vocating BMD testing for men 50 to 70 years of age
who have one or more risk factors for osteoporosis
and BMD testing of men at age �70 years without
risk factors.26 These recommendations emphasize the
importance of screening but they lack specificity and
therefore may not be applied uniformly or efficiently
in clinical practice.

Recently published studies have identified spe-
cific risk factors for osteoporosis in men. The Os-
teoporosis Fractures in Men (MrOS), a large ob-
servational study, found that factors such as age,
race, height, change in height, personal and family
history of fracture, diagnoses of chronic obstructive
pulmonary disorder (COPD) or kidney stones, and
the use of selective serotonin reuptake inhibitors
predicted BMD.27 However, MrOS did not address
application of the findings in a clinical setting. In a
systematic review Espallargues and colleagues28

stratified an extensive list of risk factors into 3
categories: high risk for fracture, moderate risk for
fracture, and no risk or protective fracture. They
suggest that these factors can be used to guide
BMD testing decisions. More recently, the MORES
used age, low body weight (�70 kg), and a history
of COPD to effectively identify men with an in-
creased risk of osteoporosis of the hip.4 The
MORES is a simple instrument that can be readily
applied in the clinical encounter to select men for
screening for osteoporosis of the hip; however, the
MORES has not been evaluated for identifying
osteoporosis of the lumbar spine.

The primary objective of this study was to eval-
uate the clinical performance of the MORES to
identify men at risk for lumbar osteoporosis and to

assess the effectiveness of screening men for lumbar
osteoporosis. In addition, we conducted a stratified
analysis of effectiveness across 3 ethnic groups.

Methods
Subjects
Participants eligible for this study included 2984
men aged 50 years and older who had been in-
cluded in any of the National Health and Nutrition
Examination Survey (NHANES) 1999 to 2000,
2001 to 2002, and 2003 to 2004 datasets and who
had a valid whole-body dual-energy radiograph ab-
sorptiometry (DXA) scan. Forty subjects were
eliminated from the analysis because of missing
values for variables essential for a weighted analysis
(35 non-Hispanic white men and 5 men of unspec-
ified race/ethnicity). The NHANES datasets from
the 1999 to 2004 surveys represent a national prob-
ability sample of the civilian, noninstitutionalized
US population.29 The surveys were conducted by
the National Center for Health Statistics and Cen-
ters for Disease Control and Prevention. Details of
the sampling and data collection have been de-
scribed elsewhere.29 The DXA scans were done
using a Hologic QDR-4500A fan beam densitom-
eter (Hologic, Inc., Bedford, Massachusetts). Ho-
logic software version 8.26:a3* was used to admin-
ister all scans.

Men were excluded from DXA examination be-
cause of self-reported history of radiographic con-
trast material (barium) use during the previous 7
days, self-reported nuclear medicine studies during
the previous 3 days, and self-reported weight more
than 300 pounds or height more than 6�5” (DXA
table limitations).30 The study protocol was ap-
proved by the Institutional Review Board of the
University of Texas Medical Branch.

Data and Variables
Inclusion criteria were male sex and age of �50
years with a readable DXA. Variables included (1)
race/ethnicity (self-identified) of white, black, Mex-
ican-American, or “other” (other Hispanic, other
racial groups including a multiracial designation,
and those missing a specific response to race)29; (2)
measured weight; and (3) the presence of COPD
(self-reported emphysema or chronic bronchitis).
Age was modeled as an ordinal variable, and the
youngest age group served as the reference group.
Weight was modeled as an ordinal variable with the
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heaviest weight being the reference group. History
of COPD was modeled as a dichotomous variable
based on self-report, and men with no history of
COPD served as the reference group. Point assign-
ments for each of these groups were the same as
those used in the original validation of the MORES
index.4

MORES
The MORES4 is a clinical prediction rule designed
for use in an office setting to select men for DXA
screening of the hip. The instrument was devel-
oped and validated in the NHANES 1994 to 1998
(NHANES III) and is defined by 3 factors: age,
weight, and history of COPD. The MORES is a
weighted scale developed from a logistic regression
model using gender-neutral risk factors for osteo-
porosis or osteoporosis-related fracture and was
validated using split sample methods. Table 1 lists
the variables, scoring system, and threshold values
assigned for the MORES. Predictor variables eval-
uated during development included sociodemo-
graphic data (age, weight, race/ethnicity, level of
education, and marital status); medical and family
history (medical comorbidities, family history of
osteoporosis, and maternal history of hip fracture);
health-related behaviors (use of alcohol and to-
bacco and level of physical activity); and self-rated
health status. For osteoporosis of the hip, the
MORES had an overall sensitivity of 0.93 (95% CI,
0.85–0.97) and a specificity of 0.59 (95% CI, 0.56–
0.62) with an estimated area under the curve (AUC)
of 0.832 (95% CI, 0807–0.858). In a number
needed to screen (NNS) analysis, the MORES re-
duced the NNS to prevent one additional hip frac-

ture by approximately 50% across all age groups
compared with universal screening.4

Osteoporosis at each site was defined as a BMD
�2.5 SD below the mean, using white men 20 to 29
years of age as the reference group, in accordance
with the World Health Organization criteria.31

Analysis
Using 2 � 2 contingency tables we estimated the
sensitivity and specificity of the MORES using the
previously determined cut score of �6 for predict-
ing osteoporosis of the lumbar vertebra and for any
measured site (thoracic vertebra, lumbar vertebra,
arms, ribs, pelvis, or legs). Skull data were not
included in this study. AUC for the MORES was
also estimated. Analyses were performed using sta-
tistical analysis software 9.2 with SUDAAN 9.1.3
(RTI International, Research Triangle Park, NC)
to adjust for design effects and weighted sam-
pling.32,33 Imputed data provided by NHANES
1999 to 2004 was not included in any of the anal-
yses. To determine the clinical usefulness of the
MORES we constructed a table comparing the
NNS to prevent one additional vertebral fracture
during the next 5 years for successive age categories
of men. We constructed the table following the
method described by Nelson et al34 to develop the
US Preventive Services Task Force (USPSTF) rec-
ommendations for screening for osteoporosis in
women. Age-specific prevalence of osteoporosis
was derived from the NHANES 1999 to 2004
data.30 To allow comparison with results of the
USPSTF analysis, which used age-group–specific,
5-year fracture rates, we estimated age-specific,
5-year vertebral fracture rates for men from data
published by Kanis et al35 by halving the mean
10-year fracture risk for each 5-year age category.
Assumptions for risk reduction with treatment and
adherence to treatment were based on the best
available information from the medical literature
and duplicated the assumptions used by Nelson et
al,34 where appropriate. Formulas for calculation
are available by request. Where appropriate, results
were reported by race/ethnicity to illustrate the
effect of race/ethnicity on the operating character-
istics of the MORES.

Results
The study population included a total of 2944 men
�50 years of age who had an interpretable DXA.

Table 1. Male Osteoporosis Risk Estimation Score4

Risk Factor MORES Points*

Age (years)
�55 0
56–74 3
�75 4

Weight, kg (lbs)
�70 (�154) 6
�70–80 kg (�154–176) 4
�80 (�176) 0

COPD 3

*Screening threshold is �6 points.
MORES, Male Osteoporosis Risk Estimation Score; COPD,
chronic obstructive pulmonary disorder.
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Based on self-report, 81% identified themselves as
non-Hispanic white; 8.2% as African-American;
3.6% as Mexican-American; and 7.2% as “other”
(other Hispanic, other racial groups including a

multiracial designation, and those missing a specific
response to race). Mean age was 63 years; mean
body weight was 86 kg (189 lbs); and prevalence of
COPD was 7.7%. The prevalence of osteoporosis
in men at any site was 10.3% (95% CI, 9.0–11.7)
and the prevalence of vertebral osteoporosis was
4.3% (95% CI, 3.5–5.4). Results are reported in
Table 2.30 The prevalence of osteoporosis among
African-American men (n � 483) was lower than for
other racial/ethnic groups, as reported in Table 3.30

The sensitivity for the MORES was 0.655 (95%
CI, 0.582–0.721) for identifying men with osteo-
porosis at any site; the specificity was 0.675 (95%
CI, 0.649–0.701); and AUC was 0.728. When lim-
iting the area of interest to the lumbar spine, the
sensitivity for men was 0.582 (95% CI, 0.460–
0.694) and specificity was 0.652 (95% CI, 0.627–
0.676); and AUC was 0.657. Complete results strat-
ified by race/ethnicity are reported in Table 4.

Table 2. Sample Demographics of Men 50 Years of Age
and Older from the National Health and Nutrition
Examination Survey, 1999 to 2004

N Adjusted %

Race (n � 2944)
White 1720 81.0
African-American 483 8.2
Mexican-American 573 3.6
Other 168 7.2

Age (n � 2944)
Mean 62.99 95% CI, 62.53–63.44
�55 526 31.0
56–74 1643 52.9
�75 775 16.1

Weight (n � 2932)
Mean 86.12 95% CI, 85.35–86.87
�70 kg 591 15.2
71–80 kg 762 23.5
�80 1591 61.3

Osteoporosis (any site) (n � 2944)
No 2580 89.7
Yes 364 10.3

Osteoporosis (vertebral) (n � 2944)
No 2818 95.7
Yes 126 4.3

COPD (n � 2943)
No 2708 92.3
Yes 235 7.7

COPD, chronic obstructive pulmonary disorder.

Table 3. Sample Demographics of Men by
Osteoporosis Prevalence by Race/Ethnicity from the
National Health and Nutrition Examination Survey,
1999 to 2004

Race/Ethnicity Any Site* Vertebra

White 10.04 (8.59–11.70) 4.10 (3.14–5.32)
African-American 4.30 (2.62–6.97) 1.34 (0.55–3.23)
Mexican-American 14.46 (11.03–18.72) 7.22 (4.66–11.03)
Other 17.74 (12.59–24.41) 9.10 (4.67–16.98)
Totals 10.28 (9.03–11.69) 4.34 (3.48–5.41)

Data provided as % (range).
*Excludes skull.

Table 4. Operating Characteristics of the Male Osteoporosis Risk Estimation Score in Predicting Osteoporosis

Osteoporosis

Any site L-Vertebra

Sensitivity* (95% CI) Specificity* (95% CI) AUC* Sensitivity* (95% CI) Specificity* (95% CI) AUC*

Overall (all men;
n � 2944)

0.655 (0.582–0.721) 0.675 (0.649–0.701) 0.728 0.582 (0.460–0.694) 0.652 (0.627–0.676) 0.657

By Race/Ethnicity
White (n � 1720) 0.599 (0.518–0.675) 0.694 (0.666–0.721) 0.721 0.511 (0.381–0.639) 0.672 (0.646–0.698) 0.653
African-American

(n � 483)
0.787 (0.486–0.935) 0.629 (0.582–0.673) 0.781 0.763 (0.253–0.969) 0.616 (0.566–0.664) 0.786

Mexican-American
(n � 573)

0.713 (0.578–0.819) 0.588 (0.528–0.645) 0.703 0.596 (0.395–0.768) 0.555 (0.499–0.610) 0.601

Other (n � 168) 0.951 (0.825–0.987) 0.551 (0.449–0.650) 0.675 0.904 (0.662–0.978) 0.499 (0.402–0.596) 0.648

*All values were adjusted for sampling and design effects using SUDAAN software.
AUC, area under the curve.
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We constructed an NNS table to evaluate the
impact of the MORES on screening for lumbar
osteoporosis. The MORES, when used as a pre-
DXA screening tool, consistently reduced the NNS
compared with universal screening except in the
85- to 89-year-old age group. For example, the
MORES produced NSS in men 50 to 69 years of
age (3641–5866) that were similar to the NNS for
universal screening in men 70 to 74 years of age
(4987), the age recommended for universal screen-
ing by the International Society for Clinical Den-
sitometry24,25 and the National Osteoporosis
Foundation.26 Full results are reported in Table 5.

Discussion
In this independent sample of men represented in
the NHANES 1999 to 2004 datasets, the MORES

proved to be a valid instrument that can be used to
identify a subgroup of men at increased risk of
osteoporosis at the lumbar spine as well as other
combined sites. The operating characteristics of
the MORES demonstrated minor differences
across racial/ethnic groups. Compared with univer-
sal screening, the MORES was able to reduce the
NNS to prevent one additional vertebral fracture
across all age groups, except in men 85 to 89 years
of age. However, the NNS to prevent one addi-
tional vertebral fracture using the MORES is
greater than the NNS to prevent one additional hip
fracture. The magnitude of the NNS to prevent
one additional vertebral fracture may not support
using the MORES to screen solely for osteoporosis
of the lumbar spine.

Table 5. Screening for Vertebral Osteoporosis in 10,000 Men >50 Years of Age: Vertebral Fracture Outcomes by
5-Year Intervals

Age Group (years) 50–54 55–59 60–64 65–69 70–74 75–79 80–84 85–89

Sensitivity 0.288 0.467 0.878 0.823 0.71 0.839 0.851 0.751
Specificity 0.898 0.637 0.671 0.618 0.497 0.472 0.31 0.227
Base/Case Assumptions per 10,000

5-yr risk of vertebral fracture*35 0.006 0.008 0.010 0.013 0.017 0.021 0.021 0.014
Osteoporosis risk30 0.050 0.051 0.039 0.026 0.035 0.051 0.055 0.025
Relative risk for vertebra fracture

w/Rx34
0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.52

Adherence to Rx, proportion34 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Results, per 10,000 men (n)

Predicted cases of osteoporosis (n) 501.6 513.1 394.2 263.8 345.0 508.6 549.7 248.3
MORES TP 144.5 239.6 346.1 217.1 245.0 426.7 467.8 186.5
MORES FN 357.2 273.5 48.1 46.7 100.1 81.9 81.9 61.8
MORES TN 8529.5 6043.1 6445.5 6017.0 4798.5 4480.0 2929.6 2213.6
MORES FP 968.8 3443.7 3160.3 3719.2 4856.5 5011.5 6520.7 7538.1
Referred for DXA (TP � FP) 1113.3 3683.4 3506.4 3936.3 5101.4 5438.2 6988.5 7724.5

Predicted Vertebral Fx: MORES/
DXA screening (n)

TP with Rx 0.60 1.24 2.18 1.87 2.81 5.81 6.52 1.67
FN with no Rx 2.25 2.13 0.46 0.61 1.73 1.68 1.72 0.83
Total Fx with Rx after screening 2.85 3.37 2.64 2.48 4.54 7.49 8.24 2.51
Unscreened, untreated 3.16 4.00 3.74 3.43 5.97 10.43 11.54 3.35

NNS MORES: DXA 3641 5866 3175 4151 3583 1851 2118 9134
NNT MORES: DXA 1641 818 357 279 243 174 167 294
Universal DXA screening (n)

Fracture with Rx 2.10 2.66 2.49 2.28 3.96 6.92 7.66 2.23
Fracture with no Rx 3.16 4.00 3.74 3.43 5.97 10.43 11.54 3.35

NNS universal DXA 9418 7437 7949 8678 4987 2855 2579 8880
NNT universal DXA 473 382 314 229 173 146 142 221

*Mean, 10 years risk across age groups � 2.
MORES, Male Osteoporosis Risk Estimation Score; Rx, bisphosphonate therapy; TP, true positives; FN, false negatives; TN, true
negatives; FP, false positives; DXA, done densitometry; NNS, number needed to screen to prevent one additional vertebral fracture;
NNT, number needed to treat to prevent one additional vertebral fracture; Fx, fracture.
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The NNS to prevent one additional fracture at
any given site is dependent on a series of complex
interactions between the prevalence of osteoporo-
sis, operating characteristics of the MORES, the
rate of osteoporotic fractures, and the effectiveness
of therapy. Each of these points is addressed be-
cause it may have influenced the results observed in
this study.

Prevalence
Among men, there is a lower prevalence of DXA-
defined osteoporosis at the lumbar vertebra com-
pared with hip.36 In addition, the prevalence po-
tentially may be affected by concurrent osteo-
arthrosis. Osteoarthrosis involves hypertrophy of
the bone and increases apparent BMD without nec-
essarily increasing strength, an observation also re-
ported by Cauley et al27 in the MrOS Research
Group report and by Orwoll et al.37 The compet-
ing effects of the expected decline in BMD associ-
ated with aging and the expected increase in BMD
associated with osteoarthrosis over time may lead
to misclassification of men with lumbar osteoporo-
sis as “normal,” which may render densitometry
less reliable for the diagnosis of lumbar osteoporo-
sis. In effect, this misclassification decreases the
observed prevalence of osteoporosis and necessarily
increases the NNS to prevent one additional ver-
tebral fracture at any given age.

Operating Characteristics
In our previous work4 we demonstrated that the
MORES is an effective and valid instrument that can
be used to identify men at risk for osteoporosis of the
hip with relatively high sensitivity and moderate spec-
ificity. In the current study, we demonstrated that the
MORES is a valid instrument that can be used to
identify men at risk for osteoporosis of the lumbar
spine; however, the observed decrease in sensitivity
resulted in poorer discrimination for lumbar osteopo-
rosis compared with hip. (See Table 4 for details.)
The potential misclassification of osteoporosis, be-
cause of the effect of osteoarthrosis on BMD dis-
cussed previously, may influence the operating char-
acteristics of the MORES. For example, the MORES
relies heavily on age as a risk factor for osteoporosis.
Assuming osteoarthrosis also increases with age, pa-
tients who meet the screening threshold on the
MORES because of the influence of age may be
misclassified as having a “normal” BMD with DXA
because of the effect of osteoarthrosis, which would

probably result in a loss of sensitivity. Another expla-
nation for the reduced sensitivity of the MORES
could be that risk factors other than age, weight, and
COPD (used to predict osteoporosis of the hip) may
be better predictors of vertebral osteoporosis. In ei-
ther event, the reduction in sensitivity resulted in an
increase in the NNS to prevent one additional verte-
bral fracture.

Event Rates
In general, we have more specific and more precise
data available for osteoporosis of the hip and hip
fractures than for vertebral osteoporosis and related
fractures. In the original MORES study (hip) we
were able to use hip fracture rates given a BMD
consistent with osteoporosis, ie, t score less than
�2.5. However, in the current analysis we were
unable to find published data with comparable
specificity and precision. Therefore, we used the
best data available and estimated vertebral fracture
rates without respect to BMD or site of fracture
(thoracic vs lumbar). This resulted in a lower frac-
ture event rate than one might expect given osteo-
porosis of the spine and therefore would effectively
increase the NNS to prevent one additional verte-
bral fracture. In addition, age-related fractures of
the spine increase at a lesser rate than hip fractures.
Therefore, as age increases, fracture rates for the
spine have less effect on reducing the NNS to
prevent one additional fracture than do fracture
rates for the hip.

Effectiveness
The increased effectiveness of treatment resulting
in the prevention of vertebral fracture compared
with hip fracture should decrease the NNS to pre-
vent one additional vertebral fracture. The relative
risk for vertebral fracture with treatment is re-
ported as 0.52 versus the relative risk for hip frac-
ture with treatment of 0.63.34 However, the oppos-
ing effects of the other 3 factors described above
seem to override the effectiveness of treatment.

An existent vertebral fracture is a strong predic-
tor for a future fracture at any site, but the predic-
tive value of the vertebral BMD may be of less
clinical importance. In addition, although a low
vertebral BMD accurately predicts osteoporosis
and an increased risk of vertebral fracture, a normal
vertebral BMD may not exclude osteoporosis and
subsequent risk of fracture because of coexistent
osteoarthrosis. Newer modalities, such as the inclu-
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sion of a vertebral fracture analysis, done at the
same time as the bone density measurement, may
provide more clinically pertinent information re-
garding the integrity of the vertebral bodies.

Limitations
Our study had several limitations. First, the lack of
reported BMD measurements of the hip in the
NHANES 1999 to 2004 datasets prevented valida-
tion of the MORES for selecting men with an
increased risk of osteoporosis of the hip alone or in
combination with the lumbar spine. Simultaneous
consideration of BMD measurements of the hip
and lumbar spine is the usual approach taken dur-
ing the clinical encounter. Second, the data related
to the probability of experiencing a future vertebral
fracture are less specific and less precise than are
the data regarding the probability of a future hip
fracture. Third, the NNS analysis depended on
several assumptions regarding effectiveness of, and
adherence to, treatment. Although these assump-
tions and estimates are derived from clinical trial
data and meta-analyses, they may be optimistic
when applied to clinical practice, a point noted by
Nelson et al34 in the USPSTF recommendations
for women. Finally, the NNS analysis is a surrogate
measure for the impact of screening for osteoporo-
sis as opposed to the measurement of hard end-
points such as actual fractures and fracture-related
morbidity and mortality.

Future Studies
Further evaluation of the MORES in a clinical
setting is warranted to assess the effectiveness of
the MORES as a prescreening tool for osteoporosis
at the hip alone and combined with osteoporosis of
the spine. Validation of the MORES for vertebral
osteoporosis, which was the primary focus of this
study, proved to be more complex because of the
effects of osteoarthrosis on BMD. Vertebral frac-
ture analysis, which is now available on many den-
sitometers, is a promising addition to evaluating the
risk of fractures.38–40 Vertebral fracture analysis
measures height differences between the anterior
and posterior segments of each vertebra and may be
a better predictor of the risk of vertebral osteopo-
rosis and fracture. Vertebral fracture analysis may
overcome misclassification of osteoporosis because
of coexistent osteoarthrosis. We plan clinical stud-
ies to evaluate the effectiveness of the MORES to
identify men at risk for hip and/or vertebral osteo-

porosis/fracture using a combination of BMD and
vertebral fracture analysis.

Finally, studies examining barriers to osteopo-
rosis screening and treatment by clinicians, both in
the hospital and ambulatory setting, are also nec-
essary. Ultimately the effectiveness of a clinical
prediction rule hinges on changing clinical behav-
ior. Changing clinical behavior is a daunting chal-
lenge, which is illustrated by the fact that �20% of
patients receive therapeutic interventions for osteo-
porosis even after suffering an osteoporotic frac-
ture.23,41,42

Conclusion
The current analysis validated the MORES as a
clinical tool capable of identifying men at an in-
creased risk for lumbar osteoporosis. Furthermore,
the MORES performed similarly across racial/eth-
nic groups. The MORES did not discriminate as
well for lumbar osteoporosis (AUC, 0.657) when
compared with osteoporosis of the hip (AUC,
0.832).4 Compared with universal screening the
MORES reduced the NNS to prevent one addi-
tional vertebral fracture in all age groups, except in
men 85 to 89 years of age. However, the reduction
in NNS may be insufficient to support using the
MORES to screen solely for osteoporosis of the
lumbar spine.

Proven strategies are available to reduce the im-
pact of osteoporosis. Translating these strategies
into improved patient outcomes depend on the
integration of all levels of health care providers and
health care delivery systems. For primary care cli-
nicians, who carry the mantle for comprehensive
patient care regardless of setting, it is imperative
that we advocate for patients, collaborate with oth-
ers involved in the care of patients with osteoporo-
sis and osteoporotic fractures, and work in all set-
tings to shift the prevention and treatment of
osteoporosis and related fractures from an after-
thought to the forefront of care. Future trends in
early recognition and treatment of osteoporosis to
reduce osteoporotic fractures will be the ultimate
measure of our success.

The authors wish to acknowledge Carol Carlson, BA.
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