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Background: Age and weight are not only strong predictive parameters for osteoporo-
sis diagnosis but can also be easily acquired from patients. This study aimed to develop 
and validate a new diagnostic screening model for postmenopausal osteoporosis that 
uses only 2 parameters, viz., age and weight. The discriminative ability of the model was 
analyzed and compared with that of the osteoporosis self-assessment tool for Asians 
(OSTA) index. Methods: The age–weight diagnostic screening model was developed us-
ing a retrospective chart review of postmenopausal women aged ≥50 years who un-
derwent dual energy X-ray absorptiometry at a tertiary hospital from November 2017 to 
April 2022. Logistic regression analysis was used to derive a diagnostic screening model 
for osteoporosis. Results: A total of 533 postmenopausal women were included in the 
study. According to the highest Youden index value, a probability cut-off value of 0.298 
was used in the diagnosis screening model at any site, which yielded a sensitivity of 
84.3% and a specificity of 53.8%. For increased sensitivity as a screening tool, a cut-off 
value of 0.254 was proposed to obtain a sensitivity of 90.2% and a specificity of 42.2%. 
The area under receiver operating characteristic curves from all screening models were 
significantly higher than those from the OSTA index model (P<0.05). Conclusions: This 
study showed the feasibility of a postmenopausal osteoporosis diagnostic screening 
model that uses 2 strong predictors for osteoporosis diagnosis: age and weight. This 
age–weight diagnostic model is a simple, effective option in postmenopausal osteopo-
rosis screening.
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INTRODUCTION

Osteoporosis is one of the main health and economic burdens faced by the el-
derly.[1] The elderly population is increasing globally, leading to various health-
related problems.[2] Osteoporosis has no symptoms or signs; therefore, physicians 
and patients cannot detect this condition themselves in its early stages. If osteo-
porosis is left without treatment, fragility fractures are the most serious conse-
quences, which can lead to morbidity or mortality.

The gold standard for osteoporosis diagnosis is dual energy X-ray absorptiome-
try (DXA), which is available only in tertiary hospitals and has high evaluation costs 
with regard to the elderly. The osteoporosis self-assessment tool (OST) has been 
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developed to screen osteoporosis in the general popula-
tion; it aims to target high-risk groups to perform DXA ex-
amination. The fracture risk assessment tool (FRAX), Osteo-
porosis risk assessment instrument, and simple calculated 
osteoporosis risk estimation are some examples of OST 
and fracture risk prediction tools.[3] These individual 
screening tools use different parameters such as age, 
weight, height, sex, underlying diseases, past history of 
fractures, and some osteoporosis-related-factors.[4]

The OST for Asians (OSTA) index is a screening osteopo-
rosis tool that uses age and weight data from the Asian 
postmenopausal population. The OSTA index has been 
found to have excellent sensitivity (91%) for screening 
femoral neck osteoporosis at the cut-off value of −1.[5] 
However, the performance of the OSTA index varies ac-
cording to population and gender.[4] Validation is required 
to determine the optimal cut-off point in individual popu-
lations. Combining the OSTA index with some potential 
parameters such as quantitative calcaneal ultrasound [6,7] 
and calcaneus bone densitometry [8] has been proposed 
to increase its ability to carry out osteoporosis prediction. 
Moreover, many diagnostic models using artificial intelli-
gence have been developed to identify the risk groups of 

osteoporosis.[9] Nevertheless, one limitation of these os-
teoporosis diagnostic models is the difficulty and inconve-
nience of obtaining potential parameter data from patients 
or healthcare workers.

Previous studies have reported that age and weight are 
the strongest potential predictors for osteoporosis diagno-
sis. A previous study employed an osteoporosis diagnostic 
formula that used weight and age parameters, which had 
a sensitivity of 78.5% and a specificity of 72.0% in females 
and a sensitivity of 87.2% and a specificity of 69.6% in males. 
Further, area under receiver operating characteristic (AU-
ROC) curves were 0.825 in the female and 0.858 in the male 
population.[10] However, this formula was only validated 
using femoral neck bone mineral density (BMD). Moreover, 
ethnicity and race are important osteoporotic risk factors. 
Specific diagnostic models should be developed and vali-
dated in individual countries.[11]

This study aimed to developed and validated a model to 
diagnostic screening osteoporosis in postmenopausal wom-
en. The performance of the model in screening osteoporo-
sis was validated and evaluated through comparison with 
the OSTA index. 

Graphical Abstract
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METHODS

1. Study population
This retrospective study collected demographic data 

and laboratory factors such as age, weight, height, serum 
creatinine, and hemoglobin from electronic medical records 
of postmenopausal women aged ≥50 years old who had 
undergone DXA from November 2017 to April 2022, and 
BMD was used in analysis. Participants who had received 
osteoporosis treatment or had a history of lumbar spine 
surgery or hip surgery were excluded from the study. Par-
ticipants with incomplete data were also excluded from 
the study. The study protocol was approved by the Institu-
tional Review Board Committee.

2. Data collection and measurement
Height and weight were measured by an electronic sta-

diometer (NAGATA BW-1116MH; Nagata Scale Co. LTD, Tain-
an, Taiwan) on the day of BMD measurement. All partici-
pants wore lightweight clothing without shoes during wei-
ght measurement. A 0.1 kg weighing scale was used. For 
height, the nearest 1 cm height scale was used. Body mass 
index (BMI) was calculated by dividing body weight (kg) 
by the square of body height (m2). The OSTA index was cal-
culated by the formula of 0.2×(body weight – age), in which 
the decimals were truncated to an integer. Hemoglobin 
and serum creatinine data recorded during the 6 months 
before or after the BMD measurement date were collected. 
If there was more than one value, the value before BMD 
measurement date was collected for analysis. Estimated 
glomerular filtration rate (eGFR) was calculated by the chro-
nic kidney disease-epidemiology collaboration equation.

3. BMD measurement
All participants underwent DXA at 2 sites, the lumbar 

spine (L1-4) and the hip (femoral neck and total hip) with 
the same DXA machine (Discovery W; Hologic Inc., Bedford, 
MA, USA) which was operated by a professionally trained 
technician. The T-score interpretation used an Asian-matched 
value. BMD results were classified by the World Health Or-
ganization criteria. T-scores of −2.5 standard deviations (SDs) 
below the reference mean or less were defined as osteo-
porosis, T-scores between −1.0 and −2.5 SD were defined 
as osteopenia, and T-scores −1.0 SD or greater were de-
fined as normal.

4. Statistical analysis
Descriptive analysis such as mean values with SD when 

there was a normal data distribution, or median values with 
the twenty-fifth to seventy-fifth percentile ranges when 
there was a non-normal data distribution, was performed. 
The clinical characteristics of the participants were divided 
into 3 groups according to the highest BMD T-score at any 
BMD site. Individual BMD sites were examined for osteo-
porosis characteristics. A participant whose T-score was  
≤−2.5 was allocated to the osteoporosis group. A partici-
pant whose T-score was >−2.5 was allocated to the non-
osteoporosis group. 

Logistic regression analysis for binary outcomes was used 
to perform data analysis. The selection of predicting fac-
tors was based on a combination of clinical experience, lit-
erature review and statistical significance. The few simple 
predictors used were selected for the convenience of the 
user. The proposed model was developed according to the 
sites of BMD measurement. The age-weight regression 
model was developed through 4 models according to BMD 
site (lumbar spine, femoral neck, total hip, any site). The 
sensitivity, specificity, positive predictive values, negative 
predictive values were analyzed. The Youden index was 
used to determine the optimal cut-off value of each indi-
vidual diagnostic model. Discrimination ability of the mod-
els was assessed through AUROC. The AUROC of each 
model was compared with the highest AUROC of the OSTA 
index cut-off value model. 

The diagnostic screening model of BMD data at any site 
was used as a representative model to test the calibration 
using a modified calibration plot. The predicted probability 
of a patient being diagnosed was divided into deciles. The 
predicted probability curve was divided into deciles and 
plotted at the decile mid-points of the model-predicted 
values on the x-axis, and the observed proportions diag-
nosed with osteoporosis within each decile were plotted 
on the y-axis. Hosmer–Lemeshow goodness-of-fit was the 
test used for calibration. 

According to the calculations of a binary outcome pre-
diction model, which found a postmenopausal osteoporo-
sis prevalence of 32.7%,[12] the margin of error was 4%, a 
95% confidence interval was used, and the sample size was 
529 participants.[13] All data were analyzed using IBM SPSS 
Statistics for Windows, version 26.0 (IBM Corp., Armonk, 
NY, USA). A P value of less than 0.05 was considered statis-
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tically significant.

RESULTS

A total of 1,689 participants aged 50 years or older were 
included in the present study. A total of 416 participants 
were excluded because they had received osteoporosis 
treatment, 66 participants were excluded because they 
had had lumbar spine surgery, and 674 participants were 
excluded because of incomplete data. The remaining 533 

postmenopausal women, who had a mean age of 72.7 (SD, 
8.3) years, were included in the analysis (Fig. 1).

According to the BMD at any site, the prevalence of os-
teoporosis and osteopenia was 38.3% and 48.8%, respec-
tively. Demographic data and laboratory findings classified 
by BMD status regarding the osteoporosis, osteopenia and 
normal BMD groups are shown in Table 1. Age, weight, hei-
ght, BMI, and OSTA index values were significantly differ-
ent among the groups (P<0.05). However, there were no 
significant differences in serum creatinine, eGFR, and he-

Table 1. Clinical characteristics of participants in the study

Variables Total (N=533) Osteoporosis (N=204) Osteopenia (N=260) Normal (N=69) P-value

Age (yr) 72.7±8.3 74.8±8.9 71.8±7.9 70.2±6.9 <0.001

Weight (kg) 58.4±10.6 53.4±8.6 59.9±9.5 67.7±11.8 <0.001

Height (cm) 153.0±5.8 151.8±6.2 153.6±5.4 154.1±5.6 0.001

BMI (kg/m2) 25.0±4.3 23.2±3.7 25.4±3.8 28.6±5.1 <0.001

OSTA index -2.5±2.7 -3.9±2.6 -2.1±2.4 -0.35±2.4 <0.001

Creatinine (mg/dL) 0.87±0.38 0.87±0.36 0.87±0.42 0.87±0.27 0.995

eGFR (mL/min/1.73 m2) 72.03 1±9.66 71.01±19.20 72.91±20.24 71.74±18.90 0.583

Hemoglobin (g/dL) 12.2±1.2 12.3±1.3 12.2±1.2 12.2±1.2 0.650

BMD (g/cm2) <0.001

   Lumbar spine 0.847±0.154 0.924±0.100 0.780±0.082 1.050±0.124

   Femoral neck 0.598±0.116 0.777±0.075 0.630±0.057 0.883±0.110

   Total hip 0.738±0.132 0.627±0.096 0.495±0.076 0.732±0.114

BMD (T-score) <0.001

   Lumbar spine -1.4±1.4 -2.4±1.0 -1.1±1.0 0.4±1.1

   Femoral neck -1.9±1.1 -2.9±0.7 -1.6±0.5 -0.2±0.8

   Total hip -1.0±1.1 -2.0±0.8 -0.7±0.6 0.6±0.9

The data is presented as mean±standard deviation.
BMI, body mass index; OSTA, osteoporosis self-assessment tool for Asians; eGFR, estimated glomerular filtration rate; BMD, bone mineral density. 

Fig. 1. Study flow diagram of participant enrollment. DXA, dual energy X-ray absorptiometry.

Aged ≥50 years postmenopausal women 
who underwent DXA from November 2017 

to April 2022 (N=1,689)

Aged ≥50 years postmenopausal women 
who had completed data for analysis 

(N=533)

   Excluded (N=1,156): 
      Previous osteoporosis treatment (N=416) 
      Lumbar spine surgery (N=66) 
      Incomplete data (N=  674)
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moglobin values among the 3 BMD status groups (Table 1). 
The characteristics of the osteoporosis group when com-
pared with the non-osteoporosis group are shown in Table 
2. Age, weight, height, BMI, and OSTA index values were 
mostly different between the groups.

Age and weight, as the strongest potential predictors of 
osteoporosis, were selected to be used in the logistic re-
gression. The pseudo-R-squared value of the femoral neck 
osteoporosis model was slightly higher than those of the 
other models (Table 3). The probability formulae used to 
diagnose osteoporosis were the following:

For lumbar spine osteoporosis, logit (P)=4.950−0.015×  
            age−0.095×weight

For femoral neck osteoporosis, logit (P)=−0.923+0.067  
            ×age−0.084×weight

For total hip osteoporosis, logit (P)=−0.996+0.054×age 
            −0.092×weight

For any-site osteoporosis, logit (P)=1.579+0.040×age  
            −0.086×weight

The highest AUROC, which was derived from the femoral 
neck osteoporosis model, was 0.768. The AUROC from all 
the models were significantly higher than that from the 
OSTA index model (P<0.05). Regarding all of the any-site 
osteoporosis models, the OSTA index −2 model provided 
the highest Youden index (0.331) value, having a sensitivi-
ty of 81.4% and a specificity of 51.7%. Meanwhile, the any-
site osteoporosis model developed in this study yielded a 
higher Youden index (0.338) value, having a sensitivity of 
84.3% and a specificity of 53.8% at the probability cut-off 
value of 0.298 (Table 4 and Fig. 2). 

Table 2. Characteristics of osteoporosis participants

Variables
Lumbar spine Femoral neck Total hip

Non-osteopo-
rosis (N=428)

Osteoporosis 
(N=105) P-value Non-osteopo-

rosis (N=365)
Osteoporosis 

(N=168) P-value Non-osteopo-
rosis (N=470)

Osteoporosis 
(N=63) P-value

Age (yr) 72.7±8.2 72.9±9.0 0.854 71.15±7.8 76.1±8.6 <0.001 72.1±8.0 77.2±9.7 <0.001

Weight (kg) 60.1±10.3 51.7±9.1 <0.001 61.0±10.4 52.9±8.9 <0.001 59.5±10.3 50.4±10.0 <0.001

Height (cm) 153.2±5.8 152.0±5.7 0.066 153.7±5.5 151.5±6.2 <0.001 153.2±5.8 151.2±6.2 0.008

BMI (kg/m2) 25.6±4.2 22.3±3.6 <0.001 25.8±4.2 23.1±3.9 <0.001 25.3±4.2 22.1±4.2 <0.001

OSTA index -2.2±2.6 -3.8±2.8 <0.001 -1.74±2.4 -4.2±2.6 <0.001 -2.2±2.5 -4.9±3.0 <0.001

The data is presented as mean±standard deviation.
BMI, body mass index; OSTA, osteoporosis self-assessment tool for Asians.

Table 3. Logistic prediction model according to BMD sites

BMD site Coefficient (standard error) OR (95% CI) P-value Pseudo R-squared

Lumbar spine

   Constant 4.950 (1.334) 0.170

   Age -0.015 (0.013) 0.985 (0.960-1.012) 0.268

   Weight -0.095 (0.014) 0.910 (0.886-0.934) <0.001

Femoral neck

   Constant -0.923 (1.142) 0.249

   Age 0.067 (0.013) 1.069 (1.043-1.096) <0.001

   Weight -0.084 (0.012) 0.920 (0.899-0.941) <0.001

Total hip

   Constant -0.996 (1.650) 0.198

   Age 0.054 (0.017) 1.055 (1.021-1.091) <0.001

   Weight -0.092 (0.017) 0.912 (0.883-0.943) <0.001

Any site

   Constant 1.579 (1.077) 0.222

   Age 0.040 (0.012) 1.040 (1.017-1.065) 0.001

   Weight -0.086 (0.011) 0.917 (0.898-0.938) <0.001

BMD, bone mineral density; OR, odds ratio; CI, confidence interval.
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Table 4. Performance of the prediction model and the OSTA index model at different cut-off values for osteoporosis prediction

AuROC 95% CI P-value Sensitivity 
(%)

Specificity 
(%) PPV NPV Youden  

index

Lumbar spine

   OSTA index 0 0.542 0.483-0.601 0.182 99.0 9.3 21.1 97.6 0.083

   OSTA index −1 0.604 0.549-0.660 0.001 91.4 29.4 24.1 93.3 0.208

   OSTA index −2 0.613 0.556-0.669 <0.001 79.0 43.5 25.5 89.4 0.225

   OSTA index −3 0.585 0.524-0.646 0.007 59.0 57.9 25.6 85.2 0.169

   OSTA index −4 0.577 0.514-0.639 0.015 44.8 70.6 27.2 83.9 0.154

   This study: lumbar spine model (cut-off  
   probability value of 0.162)

0.718 0.665-0.770 <0.001 76.2 54.9 29.3 90.4 0.311

Femoral neck

   OSTA index 0 0.543 0.492-0.594 0.109 98.2 10.4 33.5 92.7 0.086

   OSTA index −1 0.646 0.599-0.693 <0.001 94.6 34.5 39.9 93.3 0.291

   OSTA index −2 0.681 0.634-0.727 <0.001 85.7 50.4 44.3 88.5 0.361

   OSTA index −3 0.686 0.637-0.734 <0.001 70.8 66.3 49.2 83.2 0.371

   OSTA index −4 0.689 0.638-0.739 <0.001 58.3 79.5 56.6 80.6 0.378

   This study: femoral neck model (cut-off  
   probability value of 0.308)

0.768 0.726-0.810 <0.001 69.0 71.2 52.5 83.3 0.403

Total hip

   OSTA index 0 0.526 0.452-0.599 0.509 96.8 8.3 12.4 95.1 0.051

   OSTA index −1 0.608 0.542-0.673 0.006 93.7 27.9 14.8 97.0 0.216

   OSTA index −2 0.658 0.596-0.721 <0.001 88.9 42.8 17.2 96.6 0.317

   OSTA index −3 0.666 0.597-0.734 <0.001 74.6 58.5 19.4 94.5 0.331

   OSTA index −4 0.667 0.593-0.741 <0.001 61.9 71.5 22.5 93.3 0.334

   This study: total hip model (cut-off probability  
   value of 0.153)

0.765 0.701-0.830 <0.001 60.3 80.2 29.0 93.8 0.405

Any site

   OSTA index 0 0.546 0.497-0.596 0.071 98.0 11.2 40.7 90.2 0.092

   OSTA index −1 0.646 0.599-0.692 <0.001 92.6 36.5 47.5 88.9 0.291

   OSTA index −2 0.665 0.619-0.712 <0.001 81.4 51.7 51.1 81.7 0.331

   OSTA index −3 0.660 0.612-0.708 <0.001 65.2 66.9 55.0 75.6 0.321

   OSTA index −4 0.650 0.601-0.699 <0.001 51.0 79.0 60.1 72.2 0.300

   This study: any site model (cut-off probability  
   value of 0.298)

0.744 0.702-0.785 <0.001 84.3 53.8 53.1 84.7 0.381

AUROC, area under the receiver operating characteristic; CI, confidence interval; PPV, positive predictive value; NPV, negative predictive value; OSTA, 
osteoporosis self-assessment tool for Asians. 

The Hosmer–Lemeshow goodness-of-fit statistics for the 
lumbar spine, femoral neck, total hip, and any-site models 
were insignificant (P=0.177, 0.379, 0.228, and 0.076, re-
spectively). Increasing model-predicted probability values 
for osteoporosis in each decile was observed for the any-
site prediction model. In the fourth decile, the model had a 
sensitivity of 90.2% and a specificity of 42.2%, providing a 
positive likelihood ratio (LHR+) value of 1.56. Meanwhile, 
in the ninth decile, it had a sensitivity of 33.8% and a speci-
ficity of 88.5%, leading to a LHR+ of 2.93 (Table 5). The mod-
ified calibration plot showed agreement between the mod-

el-predicted probability and the observed proportion of 
participants with osteoporosis for each decile of probabili-
ty (Fig. 3). 

DISCUSSION

Many osteoporosis diagnostic tools and FRAX have been 
developed in previous studies. Different predictive factors 
have been selected in individual models to increase their 
discriminative ability. The OSTA index is one of the OST mod-
els that has been developed to use only 2 potential predic-
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Fig. 2. Receiver operating characteristic (ROC) curves for age-weight model and the osteoporosis self-assessment tool for Asians (OSTA) index 
model at different cut-off values for osteoporosis prediction: (A) lumbar spine, (B) femoral neck, (C) total hip, and (D) any site.
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tive factors to diagnose osteoporosis. Hence, the OSTA in-
dex has been widely validated, and it has been found that 
its cut-off value should be changed according to sex and 
ethnicity. The present study demonstrated that the adjust-
ed coefficients of the parameters in the OSTA index in-
creased the model’s performance and discriminative ability 
in postmenopausal osteoporosis screening compared to 
the traditional OSTA index model. 

In this study, the prevalence of postmenopausal osteo-
porosis was 31.5% at the femoral neck and 19.7% at the 
lumbar spine, percentages higher than those reported in a 
previous study in our country.[14,15] This may have been 
because the participants in this study were older than those 

in the previous study. In this study, the mean ages of the 
femoral neck and lumbar spine groups were 76.1 and 72.9 
years, respectively, while in the previous study, the mean 
ages for these groups were 60.5 and 54.8 years old, respec-
tively. According to the Thai BMD reference, the prevalence 
of osteoporosis has a positive correlation with age at both 
the femoral neck and lumbar spine.[16] Most participants 
in this study were obtained from an orthopedics outpatient 
department; these participants may therefore have been 
more concerned about osteoporosis or have had more os-
teoporosis risk factors than those in the previous study. 

Advanced age, an important risk factor for osteoporosis, 
was used as a predictive factor in the diagnostic screening 
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Fig. 3. Model calibration plot of the agreement between model pre-
dicted probability and observed proportion of participants with osteo-
porosis for each decile of probability.
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Table 5. Diagnostic accuracy of the age-weight model by decile

D N Osteoporosis Non-osteopo-
rosis

Median predicted 
probability

Range of predicted  
probability (min, max) Sensitivity Specificity LHR+

D1   54     4   50 0.092 0.016, 0.136 100 0 1

D2   52     3   49 0.178 0.136, 0.209 98.0 15.2 1.16

D3   53   13   40 0.229 0.209, 0.254 96.6 30.1 1.38

D4   55   15   40 0.284 0.254, 0.299 90.2 42.2 1.56

D5   52   24   28 0.323 0.299, 0.359 82.8 54.4 1.82

D6   54   23   31 0.385 0.359, 0.422 71.1 62.9 1.92

D7   54   25   29 0.447 0.422, 0.482 59.8 72.3 2.16

D8   52   28   24 0.521 0.482, 0.557 47.5 81.2 2.52

D9   53   32   21 0.618 0.557, 0.673 33.8 88.5 2.93

D10   54   37   17 0.746 0.673, 0.928 18.1 94.8 3.51

Total 533 204 329

D, decile; LHR+, positive likelihood ratio.

model developed in this study. The results found that age 
was positively correlated with osteoporosis at any site. How-
ever, age was not associated with osteoporosis in the lum-
bar spine, which may have resulted from degenerative chan-
ges, calcification or fracture in the lumbar spine. Degenera-
tive changes may cause falsely elevated BMD and misin-
terpretation of the prevalence of osteoporosis in the spine.
[17]

Regarding weight, a previous study reported that low 
body weight, such as less than 58 kg, was a risk factor for 
osteoporosis.[18] However, the cut-off point used for low 
body weight still varies among different countries. A mod-

el that uses crude weight would have higher accuracy than 
models that use a binary weight parameter.

Age and weight parameters are robust independent po-
tential factors for osteoporosis. Moreover, in this study, these 
2 factors were easily obtained from a routine outpatient 
examination. An age–weight osteoporosis diagnostic screen-
ing model has been previously developed, but validation 
of this model should be performed before the model is im-
plemented in other populations.[10] The age distribution 
in a given population may be an important factor in deter-
mining the diagnostic performance of an age–weight mod-
el. The mean age of our participants was higher than that 
of those in a previous study (72.7 vs. 60.0 years). This study 
aimed to develop a new age–weight model that may be 
more suitable to our population. Our age–weight diagnos-
tic screening model for osteoporosis in postmenopausal 
women at any site had a similar discriminative performance 
to that of a previous study (AUROC, 0.744 vs. 0.825). Future 
studies of the performance of the age–weight model ad-
justed for the age group will be required to elucidate the 
effect of age in the screening model.

The age–weight diagnostic screening model developed 
in the present study showed higher discriminative ability 
and higher Youden index values than the OSTA index mod-
el at the different cut-off value. Therefore, our age–weight 
model may be more appropriate than the OSTA index mod-
el in osteoporosis prediction in our population. A calibra-
tion plot was used to determine the clinical implications of 
our age–weight model. For screening purposes, sensitivity 
may be the most critical concern. Generally, a sensitivity of 
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90% is utilized for the OST index model.[19] Therefore, in 
our age–weight model, an optimal predicted probability 
cut-off value of 0.254 was found to offer a sensitivity of 
90.2% and a specificity of 42.2%. However, clinical utility 
should be further evaluated after implement this model in 
the routine practice.

This study had several limitations. Firstly, the study pop-
ulations were recruited in one tertiary hospital, and they 
therefore may not reflect the true population. Generaliza-
tion of the age–weight diagnostic screening model in dif-
ferent countries or races with larger sample sizes from multi-
centers should be performed. Moreover, validation the mod-
el in overweight women should be analyzed to clarify the 
clinical utility. Secondly, body weight is a dynamic param-
eter. A previous study reported an association between 
weight change and osteoporosis. Alterations in weight may 
increase the probability of osteoporosis.[20] Further stud-
ies using dynamic weight changes as a parameter in the 
diagnostic model may be necessary to explain the real ef-
fect of alterations in weight. 

In conclusion, this study demonstrated the utility of a di-
agnostic screening model that uses 2 robust predictive 
factors, age and weight, in the diagnosis screening of post-
menopausal osteoporosis. This age–weight osteoporosis 
diagnostic screening model was proven to be a simple and 
effective option for postmenopausal osteoporosis screening.
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