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ABSTRACT

PURPOSE: Risk factors for osteoporotic fractures include parental history of hip fractures, smoking,
excessive alcohol consumption, low body weight and menopause.

Postmenopausal women under 65 years with at least one risk factor should be evaluated with a risk
assessment tool to decide if they need to undergo osteodensitometry. There is an evidence of a
significantly greater sensitivity of the SCORE test for detection of osteoporosis in women with age
between 50 to 64 years compared to the FRAX tool.

METHODS: We conducted a survey to evaluate the risk of osteoporosis in 64 postmenopausal women
using SCORE tool. The assessed women were with mean age of 50 years. A total score of more than 6
points is considered to determine a possible risk of osteoporosis.

RESULTS: 50% of the women showed moderate risk and 25% of the women had very high risk for
osteoporosis. 75% of all evaluated subjects were detected to need bone mineral density (BMD)
assessment with a dual-energy X-ray absorptiometry (DXA).

CONCLUSIONS: The results of the current study are evidence of the high sensitivity of the SCORE
tool and of the significant prevalence of osteoporosis among Bulgarian postmenopausal women.
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INTRODUCTION

Osteoporosis is a progressive bone metabolic
disease. It is undetectable until a bone fracture
occurs. Once osteoporosis has developed, then
it is less likely to completely restore the bone
strength of the patients. The prevalence of
osteoporosis is increasing as the global
population ages rapidly. Various clinical risk
assessment tools have been developed to
evaluate the risk of osteoporosis (1). The
Simple  Calculated  Osteoporosis  Risk
Estimation (SCORE) considers six risk
factors—age, race, weight, estrogen use,
rheumatoid arthritis, and personal fracture
history—and have a sensitivity of 91 percent
and specificity of 40 percent, Figure 1. The
aim of the current study is to assess
postmenopausal women at risk of osteoporosis
through SCORE test and to evaluate the
predictability of the SCORE tool.
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PURPOSE

SCORE test may be suitable for mass
screening among community-dwelling older
people. This tool has not been also validated in
older men. Risk assessment tools for
osteoporosis are helpful for making decision if
the patients should undergo bone density scan.
There are several osteodensitometry devices.
Dual energy X-ray absorptiometry (DXA) is
the gold-standard method for the assessment of
the axial skeleton. Furthermore computer
vision methods are used to assess spinal
deformity from DXA scan images and to make
more accurate diagnosis of osteoporosis (2).

METHODS

We conducted a survey to evaluate the risk of
osteoporosis in 64 postmenopausal women
using SCORE tool. The assessed women were
with mean age of 50 years. Among the
assessed risk factors were race, rheumatoid
arthritis (RA), history of fractures, age,
estrogen therapy and weight. If the race wasn’t
black, 5 points were added to the score of the
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subject. If RA was concomitant diagnosis it
was considered to add 4 points to the score. 4
points were counted for each type of non-
traumatic fracture after age 45 (wrist, rib, and
hip). If the subject had 3 non-traumatic
fractures each of them were counted with 4
points so the sum of the points was 12 for the
variable “history of fractures”. The risk
according to the variable “age” was evaluated
as three times first digit of age in years. For
example if the subject was 50 years, the overall
risk for age was calculated 3x5=15 points. If
the women has never received estrogen therapy
one point was added to the total score. The risk

Variable
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for the variable “weight” was calculated as -1
times the weight in pounds divided by 10 and
truncated to nearest integer. SCORE is
calculated by the following formula: SCORE =
race + RA + non-traumatic fractures + estrogen
+ (3 x age / 10) - (weight / 10). Interpretation
includes low risk (0 to 6 points), moderate risk
(7-15 points) and high risk (16-50 points). For
cases with more than 6 points, the use of an
osteodensitometer to determine BMD is
recommended. SPSS version 19 was used to

analyze statistically the data.

Score Conditions

Race +5

Rheumatoid arthritis +4

History of fractures +4
Age +3
Estrogen therapy +1
Weight -1

Woman is not black

Woman has
rheumatoid arthritis

For each type (wrist, rib, hip)
of nontraumatic fracture
after age 45 (maximum
score = 12)

Times first digit of age
in years

Woman has never received
estrogen therapy

Times weight in pounds
divided by 10 and truncated
to nearest integer

(Adapted from Lydick et al. [4].)

Figure 1. SCORE

RESULTS

48/64 women (75%) were detected to need an
assessment of the BMD with DXA scan. 12/48
subjects (25%) had low risk, 24/48 women
(50%) were at moderate risk of osteoporosis
and 12/48 women (25%) had high risk of
osteoporosis, Figure 2. 6/64 women (9.4%)
had RA and were counted with 4 points for this
condition. The remaining 58 of 64 women
(90.6%) didn’t have diagnosis of RA and were
counted with 0 points for this condition.
According to the variable “history of fractures”
41 subjects (64%) haven’t experienced any
fractures and were counted with O points for
fractures, 13 subjects (20.3%) had one fracture
and were counted with 4 points, 9 subjects
experienced two fractures counted with 8
points and one subject had three fractures
counted with 12 points. After assessing the age

according to the formula the mean evaluated
points for the variable “age” were 16 points. 19
women (29.7%) had previous estrogen
treatment and they weren’t counted with +1
point as estrogen therapy is protective factor
for osteoporosis. The remaining 45 women
(70.3%) weren’t treated with estrogen agents
and they were counted with +1 point. The
mean evaluated points according to the
variable “weight” was calculated as -12 points.
All 64 women were non-black so they were
assessed with 5 points because white race is
risk factor for osteoporosis, Table 1. After
doing ROC analysis for the assessment of the
predictability of SCORE test for osteoporosis
we found 73% sensitivity and 41% specificity
of this test to screen women for osteoporosis,
Figure 3.
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Figure 2. Distribution of the subjects according to the risk of osteoporosis-low, moderate and high risk
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M low risk
B moderate risk

™ high risk

Table 1. Count and percent of the women according to each variable (risk factor)

Variable Count % Mean
RA no 58 90.6%
yes 6 9.4%
history of 0 41 64.0%
fractures 1 13 20.3%
2 9 14.1%
3 1 1.6%
age 16
estrogen therapy | no 45 70.3%
yes 19 29.7%
weight -12
race Non- 64 100.0%
black
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Figure 3. Predictability of SCORE test for osteoporosis
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DISCUSSION

Low BMD at the lumbar spine or at the
femoral neck is an important criterion to make
a decision about the treatment to prevent
osteoporosis and possible fragility fractures.
SCORE is one of the first attempts which
could detect subjects at high risk of
osteoporosis who should undergo bone
densitometry to decide if they need preventive
treatment. Therefore, SCORE’s discriminatory
function was based on its ability to correctly
classify subjects with low BMD at either the
femoral neck or the lumbar spine (3, 4).

The threshold of 6 points was recommended
by Lydick et al. They showed that SCORE had
a sensitivity of 90% and specificity of 32%.
This means that 90% of the individuals with
low BMD, and 68% of those with normal
BMD, would be selected for DXA. Although
the high false positive rate resulted in
unnecessary DXA scans, Lydick et al. found
SCORE’s performance to improve with
increasing age. SCORE tool was not validated
according to ethnic variations (3).

Lydick et al. combined BMD values from
different DXA manufacturers, and relied on
reference populations to determine low BMD.
BMD values derived using equipment from
different manufacturer differed if they are not
expressed in standardized BMD units (5-8). A
number of methodological difficulties may
have contributed to SCORE’s  poor
performance. SCORE may not be
universalized for all postmenopausal women
due to the characteristics of the subjects (they
were recruited only from specialty clinics)
included in the study of Lydick et al.
Furthermore, more women in the Lydick
cohorts were taking estrogens and this is
recognized as a therapeutic intervention for the
prevention of bone mineral loss in the
menopausal years. Despite of these limitations
the sensitivity of the SCORE tool to detect
subjects with low axial skeleton BMD remains
high-90% (3).

A couple of studies used SCORE tool to
analyze the risk for osteoporosis (9-12),
however there isn’t any published study in
Bulgaria which assessed the predictability of
the SCORE test to select women for DXA
scan. Our study is the first one which assesses
postmenopausal women at risk of osteoporosis
through SCORE test and evaluates the
predictability of this test. We found lower
sensitivity of the SCORE tool-73%, but higher
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specificity-41% compared to the previous
published studies. That means that that 73% of
the women with low BMD and 59% of those
with normal BMD would be selected for DXA
scan.

CONCLUSIONS

The results of the current study show that
SCORE tool has a good prediction power for
osteoporosis and could be wused for the
assessment of osteoporosis among Bulgarian
postmenopausal women.
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