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Abstract The ability of regional data from whole body
scans to provide an accurate assessment of site-specific
BMD, osteoporosis prevalence and fracture risk has not
been fully explored. To address these issues, we mea-
sured total body (TBBD) and site-specific BMD in an
age-stratified population sample of 351 women (21–
93 years) and 348 men (22–90 years). We found an
excellent correlation between AP lumbar spine and total
body lumbar spine subregion BMD (r2=0.92), but
weaker ones for total hip compared to pelvis region
(r2=0.72) or between total wrist and left arm subregion
from the whole body scan (r2=0.83). The error in esti-
mating site-specific BMD from total body regions ran-
ged from 4.3% (lumbar spine) to 11.2% (femoral neck)
in women and from 4.9 to 11.1%, respectively, in men.

Site-specific versus regional measurements at the lumbar
spine and total hip/pelvis provided comparable overall
estimates of osteoporosis prevalence, but disagreed on
the status of individuals; measurements at whole body
regions underestimated osteoporosis as assessed at the
femoral neck or total wrist. All measurements were
associated with a history of various fractures [age ad-
justed odds ratios (OR), 1.3 to 2.1 in women and 1.2 to
1.5 in men] and were generally interchangeable, but
femoral neck BMD provided the best estimate of oste-
oporotic fracture risk in women (OR, 2.9; 95% CI, 1.7–
5.0). Although there are strong correlations between
BMD from dedicated scans of the hip, spine and distal
forearm and corresponding regions on the whole body
scan, the measurements provide somewhat different
estimates of osteoporosis prevalence and fracture risk.
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Introduction

After making bone mineral density (BMD) measure-
ments by dedicated dual-energy X-ray absorptiometry
(DXA) scans at the proximal femur in its third cycle, the
National Health and Nutrition Examination Survey
(NHANES) switched to total body bone density
(TBBD) measurements beginning in 1999. Whole body
scans will provide important new data on body com-
position in the United States, and they also offer the
possibility of assessing the prevalence of osteoporosis at
other skeletal sites (e.g., the spine), but the implications
of changing from dedicated site-specific scans to
dependence upon TBBD have not been fully explored.
For example, it has been shown that bone density values
from particular regions of the DXA whole body scan
correlate fairly well with those from corresponding site-
specific scans [1, 2, 3, 4, 5, 6, 7], but the established
international reference standard for hip densitometry is
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now based on proximal femur BMD data from
NHANES III [8]. Moreover, hip BMD data from
NHANES III have been used to judge the frequency of
osteoporosis in the United States [9], and the influence of
changing methodology on overall estimates of osteopo-
rosis prevalence is unclear. Finally, in contrast to the
extensive evaluation of dedicated DXA scans [10], the
ability of TBBD measurements to predict fracture risk
[11] or response to treatment has hardly been studied.
To address these issues, we evaluated TBBD, along with
site-specific measurements from dedicated scans at the
hip, spine and distal forearm, in women and men re-
cruited from an age-stratified random sample of
Rochester, Minn., residents [12]. The purpose of this
report is to compare these results with respect to BMD
values, estimated osteoporosis prevalence and fracture
risk assessment.

Subjects and methods

Study subjects

Following approval by the Mayo Clinic’s Institutional
Review Board, subjects were recruited from an age-
stratified random sample of Rochester residents that was
selected using the medical records linkage system of the
Rochester Epidemiology Project [13]. The majority of the
local populace is attended at the Mayo Clinic in any
3-year period, so the enumerated population (Rochester
women seen in 1990±1 year and men seen in
1991±1 year) approximates the underlying population
of the community. Of 899 eligible men, 348 (39%) par-
ticipated and provided full study data [12]. There were
approximately 50menper decade of age from20–29 years
to 80 years and over (mean age ± SD, 55.4±19.6 years;
range, 22 to 90 years). Of 812 eligible women aged
20 years and over, 351 (43%) participated. There were
approximately 50 women per decade of age, and the
subjects included 138 premenopausal (35.0±8.6 years;
range, 21 to 54 years) and 213 postmenopausal
(67.8±13.2 years; range, 34 to 93 years) women.

Bone densitometry

Areal BMD (g/cm2) was determined for the total body
(and subregions), lumbar spine [L2-L4 in anteroposte-
rior projection (AP)], proximal femur (total and subre-
gions) and forearm (total and subregions) by DXA using
the QDR 2000 instrument (Hologic, Waltham, Mass.),
with coefficients of variation of 0.8, 0.6, 1.8 and 0.8%,
respectively, for total body, AP spine, total hip and total
forearm BMD measurements by fan beam. Bone density
at each site was categorized as osteoporotic or not
according to World Health Organization (WHO) crite-
ria [14]. Young normal means and SDs, including those
for TBBD, were derived from the 50 Rochester women
and 48 Rochester men who were 20–29 years of age at

baseline, and all analyses were based on these sex-spe-
cific reference values.

Fracture ascertainment

Subjects were interviewed with a standard protocol to
collect clinical data, including a history of fractures
that was verified by review of each subject’s complete
(inpatient and outpatient) medical records in the
community [13]. The interview and record reviews were
completed independently of any knowledge of each
subject’s BMD values. There is generally good agree-
ment between interview and medical record data [15],
but, where disagreements occurred, priority was given
to documented medical history. The duration of con-
temporary documentation in hand averaged 30.8 years
(range 1 to 81 years), and ascertainment of clinically
evident fractures is believed to be complete. The
diagnosis of vertebral fracture was accepted on the
basis of a radiologist’s report of wedging, compression
or collapse of one or more thoracic or lumbar verte-
brae, and no morphometric assessment was made.
‘‘Osteoporotic’’ fractures were defined as clinically
recognized fractures of the hip, spine or distal forearm
that resulted from moderate trauma (e.g., a fall from
standing height or less) among persons 35 years of age
or older.

Statistical analysis

Pearson correlation coefficients were used to evaluate
univariate relationships between the various bone den-
sity measurements. Correlations were compared between
genders and age groups using a Fisher’s Z transforma-
tion [16]. Assuming a linear correlation, we calculated
the standard error of the estimate (SEE) to assess the
percentage error involved in predicting site-specific
BMD values from the corresponding regional TBBD
results. To standardize results, the SEE was expressed as
a percentage relative to the mean of the dependent
variable.

The prevalence of osteoporosis was estimated by
age group and gender and summarized by direct age
adjustment to the structure of the white population
of the United States in 2000. Ninety-five percent
confidence intervals (95% CI) were calculated assum-
ing a Poisson distribution of the osteoporosis cases
[17].

The relative risk of an osteoporotic fracture was
estimated by odds ratios (OR) per change in one sex-
specific SD that were obtained from bivariate logistic
regression models, where a history of various fractures
was the endpoint, while age and a BMD value were the
predictors. To compare logistic models when substi-
tuting different BMD variables one for another, we
used the c-index [18], a rank correlation that compares
the predicted probabilities from a model to the ob-
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served responses (whether or not fracture was detected).
This is a useful statistic for comparing models—the
higher the c, the better the model does at predicting the
event.

Results

The overall correlation of standard AP lumbar spine
BMD with the spine region from the whole body scan
was good (r2=0.82), as delineated in Table 1 for wo-
men and men, separately. However, the correlation was
even better with the lumbar spine subregion from the
whole body scan (r2=0.92). These data are illustrated
in Fig. 1 for women and men of different ages. Gen-
erally, the correlation with lumbar spine subregion
BMD was slightly better (P =0.044) in women
(r2=0.93) than men (r2=0.91) and was relatively con-
stant across life. Lumbar spine subregion data pre-
dicted standard AP spine BMD with an error (SEE) of
4.3% in women and 4.9% in men (Table 1). Despite
the good correlations, there was some disagreement
with respect to the presence of osteoporosis at the spine
according to these two measurements as shown in
Table 2.

The overall correlation of BMD at the total hip site
with the pelvis region from the whole body scan was
weaker (r2=0.72). As shown in Table 1, correlations
were better (P =0.039) in women (r2=0.74) than men
(r2=0.66) and improved somewhat with age in both
sexes (Fig. 2). Pelvis region BMD predicted total hip
BMD with an error of 9.4% in women and 9.2% in
men. Correlations between the pelvis region and BMD
assessed at the femoral neck were less good, and the
prediction error was also greater at 11.2% in women
and 11.1% in men. Again, there was quite a bit of
misclassification with respect to osteoporosis at the hip
(Table 2). Sixty-eight subjects were classified as osteo-

porotic on the basis of total hip DXA compared to
only 57 by pelvis region BMD. However, 118 of these
subjects were considered osteoporotic by femoral neck
BMD.

Overall correlation of the left arm subregion from the
whole body scan with DXA scans of the nondominant
forearm at the total wrist site was better (r2=0.83), and
arm subregion BMD predicted total wrist BMD with an
error of 7.5% in women and 6.7% in men (Table 1).
However, agreement on the classification of osteoporo-
sis at the wrist was not good since the whole body arm
scan was much less sensitive (Table 2). One might have
expected a closer correlation with the midradius site on
the forearm scan, which represents predominantly cor-
tical bone, but overall results were similar (r2=0.74)
when left arm subregion BMD was compared with
midradius BMD (Table 1), and there was an equivalent
degree of misclassification for osteoporosis prevalence
(data not shown).

The influence of these various measures on the esti-
mated prevalence of osteoporosis among Rochester
women and men age 50 years and over is summarized in
Table 3. Compared to estimates based on AP spine
BMD, prevalence was lower using data from the total
body spine region, but was similar when based on the
lumbar spine subregion. At the hip and wrist, prevalence
estimates by regional TBBD were generally lower than
those for the corresponding dedicated site-specific mea-
surements. An exception was among postmenopausal
women, where osteoporosis prevalence as assessed at the
total hip was similar to that for the pelvis region.
However, both the total hip and pelvis measurements in
women gave a lower estimate of osteoporosis prevalence
(13.4 and 14.3%, respectively) than that obtained from a
more focused assessment of the femoral neck (27.4%).
Similar results were seen in men where the prevalence
was much greater when based on femoral neck BMD
(21.9%) than when assessed at either the total hip or the
pelvis region from the whole body scan (15.2 and 8.2%,
respectively).

Altogether, 50% of the 200 men and 55% of the 195
women age 50 years and over had experienced one or
more fractures after age 35 years. In women, more of
these fractures were due to moderate trauma (123) than
severe trauma (66), but the reverse was true in men (85
versus 115). Forty-six women (24%) and 33 men (16%)
had one or more moderate trauma fractures that met
our definition of an ‘‘osteoporotic’’ fracture. Prediction
of a fracture history by the various BMD measurements
in this cross-sectional analysis is shown in Table 4.
Generally, BMD was more closely associated with
fractures in women than men and with moderate trauma
and osteoporotic fractures than with fractures in gen-
eral. There was no clear trend with respect to fracture
assessment by site-specific BMD compared to regional
TBBD. In fact, the different measures could mostly be
substituted one for another (Table 5). If, for example,
pelvis region BMD were substituted for total hip BMD
in the model predicting a history of osteoporotic frac-

Table 1 Correlation (r2) of total body (TB) region with site-specific
bone mineral density (BMD, g/cm2) measurements, and standard
error of the estimate (SEE), among an age-stratified sample of
Rochester, Minn., women and men, aged 21 to 93 years

Comparison Women Men

TB vs. specific site r2 SEE
(%)

r2 SEE
(%)

TB spine region BMD vs.
AP spine BMD

0.84 6.5 0.77 7.8

TB lumbar spine subregion BMD vs.
AP spine BMD

0.93 4.3 0.91 4.9

TB pelvis region BMD vs.
total hip BMD

0.74 9.4 0.66 9.2

TB pelvis region BMD vs. femoral
neck BMD

0.70 11.2 0.60 11.1

TB left arm subregion BMD vs.
total wrist BMD

0.79 7.5 0.69 6.7

TB left arm subregion BMD vs.
midradius BMD

0.71 8.7 0.59 7.8
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tures in women, the model c-index declined only from
0.768 to 0.724; in men, the models were comparable
(0.722 and 0.723).

Discussion

In this age-stratified sample of community women and
men, there was good correlation between regional BMD
values measured on a whole body DXA scan and those
from dedicated DXA scans at more or less comparable
sites. These results are consistent with previous reports
from diverse study populations [1, 2, 3, 4, 5, 6, 7]. For
example, Hangartner and colleagues found a good cor-
relation (r2=0.88) between BMD of the spine region on
the whole body scan and AP spine BMD in women and
reported a prediction error (6.7%) almost identical to
that observed here [6].

However, we found potential misclassification of
specific study subjects with respect to the presence or
absence of osteoporosis by the different techniques.
Among postmenopausal women, for example, only 14%
would have been classified as osteoporotic on the basis
of pelvic region BMD from the whole body scan com-
pared to 27% by measurement of femoral neck BMD.
The latter figure is greater than the reported prevalence
of femoral neck osteoporosis in white women from
NHANES III [19], 20% when comparably adjusted to
the 2000 white population ‡50 years of age, because our
young normal mean (0.903 g/cm2) was higher than the
comparable NHANES referent value (0.895 g/cm2, also
used in Hologic devices) so that more women fell below
the )2.5 SD cut-off level [12]. By contrast, the apparent
prevalence of spine osteoporosis would be little changed
by a switch from standard AP lumbar spine measure-

Table 2 Presence of osteoporosisa among an age-stratified sample
of Rochester, Minn., women and men, age 50 to 93 years, by total
body (TB) region compared to standard site-specific measurements

Spine osteoporosis

TB lumbar spine subregion

No Yes Total

AP lumbar spine No 375 5 380
Yes 3 15 18
Total 378 20 398

Hip osteoporosis

TB pelvis region

No Yes Total

Total hip No 312 16 328
Yes 27 41 68
Total 339 57 396

Forearm osteoporosis

TB left arm region

No Yes Total

Total wrist No 288 1 289
Yes 64 44 108
Total 352 45 397

aBone mineral density (BMD, g/cm2) 2.5 SD or more below sex-
specific young normal means of Rochester women and men aged
20–29 years

Fig. 1 Correlation of bone
mineral density (BMD, g/cm2)
from the lumbar spine
subregion of the whole body
scan with that from a standard
AP lumbar spine scan among
Rochester, Minn., women and
men of different ages
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ments to measurements of BMD from the lumbar spine
subregion of the whole body scan (6.9 versus 7.4%),
although there again would be misclassification of indi-
vidual patients and both measures greatly underestimate
spinal osteoporosis as judged from lateral DXA scans
[20]. If TBBD per se were used, the overall prevalence of
osteoporosis would be only 13 and 10%, respectively, in
white women and men aged 50 years and over [20].

Such discrepancies are a well-known problem even
with standard DXA measurements of the hip, spine and
wrist [21]. Indeed, we have shown previously that the

estimated prevalence of osteoporosis by WHO criteria
ranges from 2 to 45% among postmenopausal women,
and from 0 to 36% among men 50 years of age and
older, depending upon the skeletal parameter assessed
[20]. For example, more rapid bone loss at the femoral
neck compared to the total hip site ()0.31%/year versus
)0.15%/year) helps explain the greater prevalence of
osteoporosis at the femoral neck seen here, while greater
bone loss from the total wrist in women compared to
men ()0.71%/year versus )0.13%/year) accounts for the
sex-specific discrepancy observed at that site [22].

This raises the issue of which measurement is most
‘‘correct.’’ In clinical practice, the gold standard is
fracture risk prediction by DXA [23, 24]. Any given
level of absolute BMD predicts fractures similarly in
men and women, although the relative risk per SD
change may be less in men when sex-specific SDs are
used in the analysis as SDs are often smaller in men
than women [25]. Moreover, DXA measurements at a
variety of skeletal sites are comparable when predicting
fractures generally, with a relative risk per SD change
of about 1.5 [10]. Similar results were seen here with
regional or subregional TBBD measurements or, in-
deed, with TBBD per se (age-adjusted OR, 1.2; 95%
CI, 1.1–1.3). However, hip fracture prediction has been
considered most important, and proximal femur BMD
is better at predicting hip fractures than other DXA
measurements [26]. Thus, the relative risk of hip frac-
ture per SD change in TBBD was only 1.6 [11] com-
pared to 2.6 per SD change in femoral neck BMD [10].
As a consequence, proximal femur DXA has become

Fig. 2 Correlation of bone
mineral density (BMD, g/cm2)
from the pelvis region of the
whole body scan with that from
a standard total hip scan among
Rochester, Minn., women and
men of different ages

Table 3 Prevalence (%) of osteoporosisa by skeletal site among
Rochester, Minn., women and men ‡ 50 years of age, by total body
( TB) region or site-specific measurement

Women Men

Parameter % (95% CI) b % (95% CI) b

AP spine BMD 6.9 (3.3–10.5) 1.4 (0.0–3.2)
TB spine region BMD 2.3 (0.1–4.5) 0.3 (0.0–0.7)
TB lumbar spine
subregion BMD

7.4 (3.7–11.1) 1.4 (0.0–3.2)

Total hip BMD 13.4 (8.7–18.1) 15.2 (9.6–20.8)
TB pelvis region BMD 14.3 (9.2–19.3) 8.2 (4.4–12.0)
Femoral neck BMD 27.4 (20.5–34.3) 21.9 (15.2–28.5)
Total wrist BMD 31.5 (24.3–38.6) 9.1 (5.2–12.9)
TB left arm subregion BMD 13.5 (8.8–18.2) 3.4 (0.9–5.9)
Midradius BMD 33.4 (25.9–40.9) 8.1 (4.7–11.4)

aBone mineral density (BMD, g/cm2) 2.5 SD or more below sex-
specific young normal means of Rochester women and men aged
20–29 years; bprevalence per 100 (%) and 95% confidence interval
(CI) directly age-adjusted to the population structure of United
States whites ‡50 years of age in 2000
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the standard assessment tool for osteoporosis diagnosis
and prognosis [27].

From a public policy point of view, switching from
proximal femur BMD on the dedicated hip scan to pelvis
region BMD on the whole body scan will likely affect the
apparent prevalence of osteoporosis in the population.
The magnitude of this effect varies depending on the fe-
mur subregion considered. In the present sample of
postmenopausal women, the estimated prevalence of
osteoporosis based on the pelvis region from the whole
body scanwas similar to that based on total hipBMD, but
only half as high as that using femoral neck BMD from a
dedicated scan. For men, estimates based on the total
body pelvis region were considerably lower than either
femur subregion from the dedicated scan. The exact
reduction in the apparent prevalence of osteoporosis in
the general population is uncertain at present because
NHANES is now using a different densitometer (Hologic
QDR 4500), and normative data for the United States
population have not yet been released.More importantly,
perhaps, different individuals are classified as osteopo-
rotic by pelvis region BMD compared to total hip BMD,
and it is not clear which measurement is better since the
ability of regional data from the whole body scan to pre-
dict fracture risk has not been evaluated in detail.

It would be difficult to substitute TBBD measure-
ments for dedicated hip and spine scans for other rea-
sons as well. Thus, most clinical practice guidelines are
designed around dedicated DXA scans, e.g., [28], and
responses in site-specific BMD have been employed as
an endpoint in most randomized controlled clinical trials
of currently approved osteoporosis therapies. In addi-
tion, most of our knowledge about the epidemiology and
pathophysiology of osteoporosis derives from hip and
spine BMD, not TBBD. In particular, TBBD dispro-
portionately assesses cortical bone compared to the
specific metaphyseal scanning sites that contain more
cancellous bone. Moreover, the pelvis and arm regions
do not correspond anatomically to actual osteoporotic
fracture sites as well as the femoral neck and ultradistal
radius subregions on site-specific scans. Finally, WHO
criteria for the diagnosis of osteoporosis are based on
proximal femur BMD [14], and hip BMD data from
NHANES III are now used as standard normal values in
most densitometers [8].

The question arises whether the whole body scan
could be reconfigured in some way to provide data for
the ‘traditional’ scan regions, e.g., femoral neck BMD.
Some DXA devices do allow special regions of interest
(ROI) to be defined so that a total hip ROI similar to the
dedicated total hip region of interest could be drawn on
the whole body scan. The problem with this approach is
that the whole body scan mode is optimized for total
body measures: Because such a large bone mass and area
is being measured, whole body modes typically employ
lower radiation doses and larger pixel sizes, so measures
of small ROIs are not as precise nor accurate as those
from dedicated modes. Some densitometers also allow a
predefined scan sequence for AP spine, femur and total
body, but the patient is still scanned multiple times and
only time is saved. Another approach would be to slow
down the whole body scan to capture higher resolution
AP spine and femur data, but positioning for the hip and
spine scans differs [29]. For example, most DXA scan-
ners recommend lifting the legs onto a positioning
cushion to reduce lordosis for spine scans, and hip scans
usually employ a leg rotation positioner. Both the spine

Table 4 Age-adjusted odds ratios (OR) and 95% confidence intervals (CI) for a history of fracture after age 35 years per 1-SD decreasea in
bone mineral density (BMD, g/cm2) for Rochester, Minn., men and women ‡ 50 years of age, as assessed by total body (TB) region or site-
specific measurement

Any fracture Any moderate trauma fracture Any osteoporotic fracture

Women Men Women Men Women Men

Parameter OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
AP spine BMD 1.4 (1.1–1.9) 1.3 (1.1–1.6) 1.7 (1.2–2.2) 1.4 (1.1–1.7) 2.0 (1.4–3.0) 1.2 (0.9–1.5)
TB spine region BMD 1.5 (1.1 )2.0) 1.3 (1.03–1.6) 1.9 (1.4–2.7) 1.4 (1.1–1.9) 2.5 (1.6–4.0) 1.2 (0.9–1.6)
TB lumbar spine subregion BMD 1.4 (1.1–1.9) 1.4 (1.1–1.7) 1.7 (1.2–2.2) 1.5 (1.2–2.0) 2.0 (1.4–3.0) 1.3 (0.99–1.7)
Total hip BMD 1.8 (1.3–2.5) 1.3 (1.05–1.6) 2.2 (1.5–3.2) 1.5 (1.2–2.0) 2.8 (1.8–4.5) 1.3 (0.98–1.8)
TB pelvis region BMD 1.4 (1.1–1.9) 1.4 (1.05–1.8) 1.7 (1.2–2.3) 1.6 (1.2–2.3) 1.8 (1.2–2.6) 1.4 (0.95–2.0)
Femoral neck BMD 2.1 (1.4–3.0) 1.3 (1.01–1.6) 2.6 (1.7–4.0) 1.3 (1.00–1.7) 2.9 (1.7–5.0) 1.1 (0.8–1.5)
Total wrist BMD 1.4 (1.1–1.8) 1.5 (1.2–1.9) 1.6 (1.3–2.1) 1.9 (1.4–2.5) 1.7 (1.3–2.2) 1.6 (1.2–2.2)
TB left arm subregion BMD 1.8 (1.3–2.5) 1.2 (0.93–1.5) 2.3 (1.6–3.3) 1.6 (1.2–2.2) 2.3 (1.5–3.4) 1.3 (0.96–1.9)
Midradius BMD 1.3 (1.1–1.6) 1.5 (1.2–1.9) 1.4 (1.2–1.7) 1.9 (1.4–2.5) 1.5 (1.2–1.9) 1.6 (1.2–2.1)

aSex-specific young normal standard deviations for Rochester women and men aged 20–29 years

Table 5 Relative prediction (the higher the c-index, the better the
prediction) of a history of osteoporotic fracture among Rochester,
Minn., women and men ‡50 years of age, by total body (TB) region
or site-specific bone mineral density (BMD, g/cm2) measurement

Women Men Both sexes
combined

Parameter c-index c-index c-index
AP spine BMD 0.739 0.710 0.727
TB spine region BMD 0.750 0.708 0.726
TB lumbar spine subregion
BMD

0.733 0.730 0.734

Total hip BMD 0.768 0.722 0.729
TB pelvis region BMD 0.724 0.723 0.718
Femoral neck BMD 0.750 0.694 0.707
Total wrist BMD 0.736 0.774 0.752
TB left arm subregion BMD 0.744 0.724 0.736
Midradius BMD 0.728 0.778 0.723
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positioning cushion and the hip positioner would inter-
fere with whole body exams.

In conclusion, the lumbar spine subregion from the
whole body scan is about as good as the site-specific AP
lumbar spine scan, which is also the conclusion reached
in other studies [1, 2, 3, 4, 5, 6, 7]. However, the accuracy
of both approaches is challenged by artifacts in AP
measurements, e.g., aortic calcification and osteophytes
[20], which are quite common among older adults. The
pelvis region from the whole body scan is not a very
good surrogate for the proximal femur, as one might
have guessed. Somewhat unexpectedly, the total body
arm region does not correlate well even with the mid-
radius site on the forearm scan. These data are limited
by the relatively small number of subjects and the cross-
sectional nature of the fracture risk analysis. Nonethe-
less, in the absence of prospective data on fracture risk
prediction and assessment of osteoporosis treatment
responses using regional data from whole body scans, it
seems clear that it would be premature to substitute
TBBD for site-specific BMD in health policy consider-
ations or patient management decisions. Fortunately, it
is now planned to again include dedicated hip scans in
the NHANES protocol in 2005.
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