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Objective: To compare osteoporosis self assessment tool for Asian (OSTA) with the standard measurement of
bone mineral density (BMD) by dual energy x-rays absorptiometry (DXA) in identifying the prevalence of
osteopenia and osteoporosis in Thai menopausal women who attended the Menopause Clinic, Faculty of
Medicine, Chiang Mai University.
Material and Method: The data was retrospectively collected from the medical records of women who had
lumbar, femoral neck and radius BMD t-score measurement by DXA (Hologic®, QDR-4500C) between January
2004 and December 2005. The body weight and age of patients were calculated for the OSTA index score. The
women with OSTA score < -1 and > -1 were classified as “moderate to high risk” and “low risk” for fracture,
respectively. The BMD T-scores of < -1 and > -1 were classified as “osteopenia to osteoporosis” and “normal”
respectively.
Results: Three hundred and fifteen menopausal women of the age of 45-87 years were included. The BMD T-
scores assessment revealed that more than half of the subjects had osteopenia to osteoporosis (T-score < -1),
196 women (62%) at lumbar spine, 133 women (42.2%) at femur and a third, 114 women (36.2%) at radius
respectively. The OSTA index at the standard cut-point of < -1 had a sensitivity and specificity of 36.2% and
71.4% respectively for the lumbar spine and 40.6% and 72.0% respectively for the neck of the femur in
predicting osteopenia to osteoporosis status.
Conclusion: The OSTA index score had a low sensitivity (36-48%) but a high specificity (71-75%) for identi-
fying osteopenic to osteoporotic women among population of menopausal period. Nevertheless, it is a useful
screening tool in old age women (> 65 years).
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Osteoporosis is the most common metabolic
bone disease in humans and the consequence of
fracture represents one of the major public health
problems not only in Western countries but also in
Asian countries(1). Osteopenia is the state proceeding
osteoporosis status. It is also important to identify

post menopausal women with osteopenia and osteo-
porosis, so that the prevention program can be started
early. Although effective treatments can reduce frac-
ture risk by about half, it is sometimes not possible to
restore bone quality fully when the patients have
already developed osteoporosis, because the micro-
architecture of the loss bone has become irreversible(2).
Therefore, appropriate treatment for preventing bone
loss should ideally be started when the bone mineral
density (BMD) is in the range of osteopenia, before
it falls into the range of osteoporosis.

J Med Assoc Thai 2007; 90 (3): 420-5
Full text. e-Journal: http://www.medassocthai.org/journal



J Med Assoc Thai Vol. 90 No. 3  2007 421

Bone mineral density (BMD) measurement
by dual energy X-rays absorptiometry (DXA) is the
gold standard predictor of osteoporosis fractures and
a surrogate measurement of osteoporosis(3). However,
the BMD measurement is not widely available in most
communities, and the cost is still high. The osteoporo-
sis self-assessment tools for Asian (OSTA) instrument,
largely derived from age and body weight, has been
found to be a good and simple tool for the identifica-
tion of women with osteoporosis risk(4).

The present study was designed to determine
the sensitivity and specificity of the OSTA score in
identifying osteopenia to osteoporosis in early and
middle periods of Thai postmenopausal women.

Material and Method
The present study was designed as retro-

spective and diagnostic analytical study, the data were
collected from medication record forms at the meno-
pause unit, Chiang Mai University, Thailand, between
January 2004 and December 2005. The women were
excluded from the study if they were under 45 years or
had a history or evidence of metabolic bone disorders,
history of taking medications affecting calcium and
bone turnover, including steroids, thyroid hormone,
bisphosphonates, fluorides or calcitonin, history of
lumbar spine, femoral neck and radius fractures. The
present study was approved by the ethic committee of
Faculty of Medicine, Chiang Mai University. Parti-
cipants’ characteristics including age (years) and the
period of menopause (years) were obtained in fre-
quency and percent. Diagnostic test, sensitivity, spe-
cificity, false negative, and false positive with 95%
confidence interval was presented for comparison of
OSTA index and the standard by dual energy X-rays
BMD T-score.

Measurements
Three points of bone density were measured

including the neck of the femur on the non-dominant
side, the lumbar spine at L1 to L4 and the radius on
the non-dominant side. All measurements were made
using dual energy X-rays absorptiometry (DXA)
measurement; the T-score of bone mineral density
standardized against the peak preference range for
young healthy women was calculated.

OSTA score was then calculated for each
woman using her age and weight as follows: 0.2X
(weight – age). Individuals with OSTA score being
less than -1 were classified as high risk, and otherwise,
a “low risk”. The concordance between the OSTA

classification and the actual BMD-based classification
(> -1, or < -1) can be summarized in a 2 x 2 table, from
which the indices of concordance sensitivity and
specificity were obtained.

Results
Three hundred and fifteen Thai post-meno-

pausal women, mean age was 54.83 years (SD 5.78,
range 45-87 years) were included. Most of them were
in the middle age group (45 - 55 years old). Only 8.9%
and 4.8% were in the 61-65 and > 65 years age groups
respectively. The weight of patients was 51-60 kgs (mean
+ SD 54.43 + 7.81, range 34-81 kgs). The duration of
menopause period of the patients in the present study
is shown in Table 1, of which almost 80% were shorter
than 10 years.

Using DXA evaluation, the prevalence of
osteopenia (T-score < -1) was 47% for lumbar spine,
39.7% for the neck of femur and 29.8% for radius as
demonstrated in Table 2. Of all subjects, 210 (66.7%)
women had OSTA index of > -1 (low risk category).
The remaining 105 (33.3%) belonged to the high-risk
category with OSTA value below < -1 (Table 3) and
among this group 71/105 (67.6%), 54/105 (51.4%),
55/105 (52.4%) had DXA T-score < -1 (osteopenia

Characteristic

Age (years)
45-50
51-55
56-60
61-65
> 65
Range  45-87 years
Mean age + SD: 54.83 + 5.78 years

Weight (kilograms)
< 40
41-50
51-60
61-65
> 65
Range 34-81 kgs
Mean weight + SD: 54.43 + 7.81 kgs

Duration post menopause (year)
< 3
4-10
11-15
> 15

Total

Frequency (%)

     70 (22.2)
   126 (40.0)
     76 (4.1)
     28 (8.9)
     15 (4.8)

       8 (2.5)
     95 (30.2)
   152 (48.3)
     35 (11.1)
     25 (7.9)

   118 (37.5)
   133 (42.2)
     44 (14.0)
     20 (6.3)
   315 (100)

Table 1. Characteristics of the 315 menopausal women
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respectively. The sensitivity and specificity of OSTA
index in identifying osteopenia to osteoporosis risk of
femoral neck were 41% and 72% respectively, and those
of radius were 48% and 75% respectively. On the other
hand, the DXA assessment osteoporosis at the T-score
< -2.5, the sensitivity of OSTA index were upper at all
sites, highest (75%) at the neck of femur and 46%, 60%
at the lumbar spine and radius respectively (Table 5).

Discussion
In Western countries, postmenopausal women

who have a risk of osteoporotic-related fracture during
their lives, develop a vertebral deformity or suffer a hip
fracture(5,6). Hip fractures are associated with a high
mortality rate and the loss of independence(7,8). Dual
energy x-rays absorptiometry (DXA) is regarded as
the standard method for BMD assessment and frac-
ture prediction(3). Unfortunately, in developing coun-
tries, DXA is not widely available and the cost of the
measurement is high, therefore, the service is limited.
The quest for a non-BMD or clinical risk index should
help in identifying postmenopausal women at risk of
osteopenia and osteoporosis and the establishment of

T-score

> -1
-1 to > -2.5
< -2.5

Lumbar L1-L4 frequency (%)

119 (37.8)
148 (47.0)
  48 (15.2)

Femoral neck frequency (%)

182 (57.8)
125 (39.7)

  8 (2.5)

Radius frequency (%)

201 (63.8)
  94 (29.8)

20 (6.3)

Table 2. The T-score of bone mineral density on lumbar spine, neck of femur and radius of 315 menopausal women in this
study

OSTA index

low risk (> -1)
high risk (< or = -1)

Frequency (%)

210 (66.7)
105 (33.3)

Table 3. OSTA index classification for assessment of risk
fracture from osteoporosis in 315 post menopausal
women

category) for lumbar spine, femoral neck and radius
respectively. The present study also compared OSTA
to BMD assessment by DXA in identifying participants
with osteopenia (T-score < -1) in this population. The
cut-off value of -1 was used for the OSTA index. Other-
wise, BMD identifying were classification of osteoporo-
sis using BMD when the high risk and low risk of os-
teoporosis at T-score < -2.5 and > -2.5 respectively.

The data were statistically analyzed using
McNemar’s test. Table 4 shows that the sensitivity
and specificity of the OSTA index < -1 in identifying
osteopenia and osteoporosis risk compared with
BMD (T-score < -1) of lumbar spine were 36% and 71%

OSTA index

High risk (index < -1)
Low risk (index > -1)
Total

Sensitivity (95%CI)
Specificity (95%CI)
FN = false negative (95%CI)
FP = false positive (95%CI)

Lumbar spine L1-L4

< -1 > -1

  71   34 (FP)
125 (FN)   85
196 119

   36.2% (29.5-43.0)
   71.4% (63.3-79.5)
   40.0% (34.3-45.1)
   11.0% (7.4-14.2)

Neck of Femur

< -1 > -1

  54   51 (FP)
  79 (FN) 131
133  182

40.6% (32.3-48.9)
72.0% (65.5-78.5)
25.0% (20.3-29.9)
16.0% (12.1-20.3)

Radius

< -1 > -1

  55   50 (FP)
  59 (FN) 151
114 201

48.3% (39.1-57.4)
75.1% (69.1-81.1)
19.0% (14.4-23.0)
16.0% (11.8-19.9)

Total

105
210
315

Table 4. Comparison  of OSTA index and the standard assessment by dual energy X-rays BMD T-score -1.0 of lumbar
spine L1-l4, neck of femur and radius

T-score BMD by Dual energy X-rays
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an early strategy for osteoporosis fracture prevention.
Clinical risk factors are introduced in many

instruments in order to estimate the risk of osteoporo-
sis, such as, the simple calculated osteoporosis risk
estimation (SCORE), the osteoporosis risk assessment
instrument (ORAI), the study of osteoporotic fracture
simple useful risk factors (SOFSURF), and osteoporo-
sis self assessment tool for Asians (OSTA). All instru-
ments employ age, body weight as common elements
to identify the individual at risk(9).

The participants in the present study were
younger than those in a previous study(1) (mean age
54.8 + 5.8), prevalence of osteoporosis of lumbar spine,
femoral neck and radius were only 15.2%, 2.5%, 6.3%
respectively. For the OSTA in the younger age group
(45-60 years) at the overall, Pongchaiyakul, et al(1)

demonstrated that the sensitivity was 48%, but the
specificity was higher (84%), on the other hand, among
age 60 years and older, the specificity was 27% com-
pared with the sensitivity of 95%. Similar to the studies
from the Philippines(10) and Korea(11) indicating that
the validation of OSTA, performed in order to identify
the risk of osteoporosis among postmenopausal women,
gave high sensitivity. In southern Thailand, Geater S
et al(12) used the OSTA index as a screening tool among
postmenopausal women and found a high probability
of femoral neck and lumbar spine osteoporosis (11.8%,
30.8%) in the older age group (71.3 + 9.4 years and
68.1 + 9.0 years). They found that OSTA index at the
standard cut point of < -1 provided a sensitivity and
specificity of 93% and 61% respectively for neck of
femur 80%, and 70% respectively for lumbar spine.
They suggested that raising the cut-point to < 0 might
be more appropriate to improve the sensitivity of

detection of osteoporosis of the lumbar spine.
In the present study, the overall from DXA

measurement, the younger age group possessed a
high prevalence of osteopenia (T-score -1 to -2.5), the
authors compared the OSTA index with the BMD for
those who were identified at risk of osteopenia and
osteoporosis in northern, Thailand. The subjects in the
present study comprised those who mainly attended
the post menopause clinic voluntarily, generally re-
ceived welfare from the government, and were well-
educated about the menopause.

The present finding suggested that the
application of the OSTA index for identifying Thai
postmenopausal women at an increased risk of osteo-
penia and osteoporosis in a younger age group has
lower sensitivity than that in the older age group. The
sensitivity was only 36%, 41%, and 48% for the lumbar
spine, the femoral neck, and the radius respectively,
however the specificity was high with approximately
higher than 70% all sites of measurement. However,
comparing the OSTA (< -1) and BMD T-score < -2.5 for
osteoporosis, it revealed the high sensitivity (75%) at
the neck of femur.

It was concluded that OSTA is a simple and
effective clinical risk assessment tool for identifying
elderly of age > 65 years, Thai menopausal women at
risk of osteopenia to osteoporosis. The effectiveness
of OSTA index was best in the assessment of femoral
neck osteoporosis. However, in the younger age group,
other clinical risk assessment and the use of quanti-
tative bone ultrasound measurement should be con-
sidered to improve the sensitivity of detection of
lumbar spine and femoral neck osteopenia in early
menopausal women.

OSTA index

High risk (index < -1)
Low risk (index > -1)
Total

Sensitivity (95%CI)
Specificity (95%CI)
FN = false negative (95%CI)
FP = false positive (95%CI)

Lumbar spine L1-L4

< -2.5 > -2.5

  22   83 (FP)
  26 (FN) 184
  48 267

   45.8% (31.7-59.9)
   68.9% (63.4-74.5)
     8.0% (5.2-11.3)
   26.0% (21.5-31.2)

Neck of Femur

< -2.5 > -2.5

    6   99 (FP)
    2 (FN) 208
    8 307

   75.0% (45.0-100.0)
   67.8% (62.5-73.0)
     1.0% (0.2-1.5)
   31.0% (26.3-36.6)

Radius

< -2.5 > -2.5

  12   93 (FP)
    8 (FN) 202
  20 295

   60.0% (38.5-81.5)
   68.5% (63.3-73.8)
     3.0% (0.8-4.3)
   30.0% (24.5-34.6)

Total

105
210
315

T-score BMD by Dual energy X-rays

Table 5. Comparison of OSTA index and the standard assessment by dual energy X-rays BMD T-score -2.5 of lumbar spine
L1-l4, neck of femur and radius
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การเปรียบเทียบแบบประเมินภาวะกระดูกพรุนอย่างง่ายสำหรับสตรีชาวเอเชียเทียบกับวิธีมาตรฐาน
ดูอัลเอเนอจ ีเอกซเรย์ แอบซอพตโิอเมตริ ในสตรีวัยหมดระดู คลินิกวัยทอง เชียงใหม่

สมศกัดิ ์ เชาว์วิศษิฐเ์สรี, ศริิอนงค ์ นามวงศพ์รหม, นนัทนา  มรกต, นชุนาต  สุนทรลิม้ศริิ, วีรวิทย ์ ปิยะมงคล

วัตถุประสงค์: เพื่อเปรียบเทียบแบบประเมินภาวะกระดูกพรุนอย่างง่ายสำหรับชาวเอเชียเปรียบเทียบกับวิธีมาตรฐาน
วัดความหนาแนน่กระดกูดว้ยเครือ่งดอัูล เอเนอจ ีเอกซเรย ์แอบซอพตโิอเมตร ิ(DXA) ในการประเมนิความชกุของภาวะ
กระดกูบางและกระดกูพรนุในสตรวียัหมดระด ูทีม่ารบับริการทีค่ลนิกิวยัทอง คณะแพทยศาสตร ์มหาวทิยาลยัเชยีงใหม่
วัสดุและวิธีการ: เป็นการศึกษาแบบย้อนหลังโดยการเก็บรวบรวมข้อมูลจากเวชระเบียนผู้ป่วย ในสตรีทุกรายที่ได้รับ
การตรวจวัดความหนาแนน่ ด้วยเคร่ือง DXA ในช่วงระหว่างเดือน มกราคม พ.ศ. 2547 ถึง เดือน ธันวาคม พ.ศ. 2548
โดยประเมินค่า T-score ของกระดูกส่วนกระดูกสันหลัง กระดูกข้อสะโพก และกระดูกข้อมือ การคำนวณค่าดัชนี
ประเมินความเส่ียงต่อโรคกระดูกพรุนอย่างง่ายสำหรับชาวเอเชียโดยใช้น้ำหนักและอายุตามสูตร 0.2 x (น้ำหนัก – อายุ)
ในช่วงที่สตรีได้รับการตรวจวัดความหนาแน่นกระดูกด้วยวิธีมาตรฐาน เปรียบเทียบวิธีการประเมินความเสี่ยงภาวะ
กระดูกหักของทั้ง 2 วิธี คือค่าดัชนีจากการคำนวณน้ำหนักและอายุ เปรียบเทียบกับค่า T-score โดยใช้เกณฑ์ < -1
เป็นกลุม่เส่ียงสงู และ > -1 เป็นกลุม่เส่ียงตำ่
ผลการศกึษา: สตรวียัหมดระดจูำนวน 315 คน มีอายรุะหวา่ง 45-87 ปี จากการตรวจวดัความหนาแนน่กระดกูดว้ย
วิธีมาตรฐานพบว่าสตรี 196 คนหรือมากกว่าครึ่ง (ร้อยละ 62) มีค่า T-score ของกระดูกสันหลังอยู่ในเกณฑ์ภาวะ
กระดกูบางถงึกระดกูพรนุ (T-score < -1) ส่วนกระดกูสะโพก และกระดกูขอ้มือพบร้อยละ 42.2 และ 36.1 ตามลำดบั
จากการประเมินความเสี่ยงโดยวิธีมาตรฐานที่ค่า T-score < -1 เปรียบเทียบกับค่าดัชนีจากแบบประเมินความเสี่ยง
กระดูกพรุนอย่างง่ายสำหรับชาวเอเชีย ที่เกณฑ์ < -1 ประเมินความไวและความจำเพาะของแบบประเมินความเสี่ยง
อย่างง่ายสำหรับชาวเอเชีย พบว่าความไวและความจำเพาะต่อความเสี่ยงกระดูกบางถึงกระดูกพรุนที่ส่วนกระดูก
สันหลงั คิดเปน็ร้อยละ 36.2 และ 71.4 ตามลำดบั และ ส่วนกระดกูสะโพก ร้อยละ 40.6 และ 72.0 ตามลำดบั
สรุป: แบบประเมนิความเสีย่งกระดกูพรนุอยา่งงา่ยสำหรบัชาวเอเชยีเพือ่นำมาใชค้ดักรองในสตรวียัหมดระด ู ใหค้วาม
ไวตำ่ ในการทีจ่ะประเมนิความเสีย่งจากภาวะกระดกูบางถงึกระดกูพรนุในกลุม่สตรวียัหมดระด ูซ่ึงนา่จะเหมาะสมมาก
กว่าในการใช้คัดกรองกลุ่มสตรีสูงอายุ (มากกว่า 65 ปี)


