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[Abstract] Objective To explore the predictive value of the blood uric acid/creatinine ratio (SUA/Cr) and the
Osteoporosis Self-Assessment Tool for Asians (OSTA) for osteoporosis (OP) in middle-aged, older, and elderly adult
Tibetan populations in Xizang. Methods A total of 1058 middle-aged and older adult ethnic Tibetans who underwent
physical examination in Xizang between June 2020 and December 2023 were selected for the study. Fasting venous blood
samples were collected for laboratory analysis. The bone mineral density (BMD) of the radius of the participants was
measured using dual-energy X-ray absorptiometry. Based on the BMD measurement results and OP diagnostic criteria,
participants were divided into the OP group (n = 759) and the non-OP group (1 = 299). Multivariate logistic stepwise
regression analysis was used to further identify independent predictors associated with OP risk in the middle-aged and
older adult Tibetan population. The predictive value of SUA/Cr and OSTA for OP was evaluated using the receiver
operating characteristic (ROC) curve. Results 1) The OP prevalence among the middle-aged and older adult Tibetan
populations was 28.3% (299 people), including 209 females (69.9%) and 90 males (30.1%). Significant differences between
the two groups were found in terms of age (OP group: 62 [54, 69] vs non-OP group: 56 [51, 62]), SUA/Cr (OP group: 6.86
[5.06, 10.23] vs non-OP group: 5.36 [4.36, 6.52]), and OSTA (OP group: [—1.27 + 3.06] vs non-OP group: [1.25 + 2.68])
(P < 0.05). 2) SUA/Cr (OR: 1.592, 95% CI: 1.469-1.726) was identified as a risk factor for OP, while OSTA (OR: 0.706,
95% CI: 0.662-0.752) was a protective factor for OP (P < 0.05). 3) For gender-based group analysis, the combined use of
SUA/Cr and OSTA showed better diagnostic performance for OP, with AUCs of 0.807 (95% CI: 0.751-0.863) for males
and 0.820 (95% CI: 0.782-0.857) for females. For age-based group analysis, the combined diagnosis of OP using SUA/Cr
and OSTA provided the best performance, with the optimal cutoff value increasing with age. 4) In the middle-aged group
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and the older adult male group, the combined use of SUA/Cr and OSTA for OP diagnosis was more effective than using
SUA/Cr or OSTA alone (P < 0.001). In the elderly adult male group, the AUC for SUA/Cr was 0.954 (95% CI: 0.858-
1.000), with a sensitivity of 88.9% and specificity of 100.0%, indicating excellent predictive performance. In females, the

diagnostic effectiveness of OSTA and the combined use of SUA/Cr and OSTA increased with age across different age

groups. Conclusion

The predictive performance of SUA/Cr and OSTA for OP varies across different sex and age

groups in the Tibetan population. Both SUA/Cr and OSTA can be used to predict OP in middle-aged and older adult
Tibetan populations, with the combined use of SUA/Cr and OSTA providing better predictive performance.
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Table 1 Comparison of general clinical data between the OP group and the non-OP groups

Variable Non-OP group (n = 759) OP group (n =299) tZ P
Sex/case (%) 17.903 <0.001

Male 336 (44.3) 90 (30.1)

Female 423 (55.7) 209 (69.9)
Age/yr., M (P,;, P,.) 56 (51, 62) 62 (54, 69) ~7.450 <0.001
ALT/(U/L), M (P, P,;) 22 (15, 33) 17 (12, 28) -5.012 <0.001
AST/(U/L), M (P,5, P,5) 20 (16, 26) 19 (15, 25) -2.014 0.044
AST/ALT, M (P, P,,) 0.91 (0.69, 1.17) 1.05 (0.79, 1.31) -4.624 <0.001
TP/(g/L), M (P,;, P5) 80.2 (71.8,93.7) 78.6 (68.9, 95.3) -1.192 0.233
BUN/(mmol/L), M (P, P,;) 4.9 (3.6, 6.8) 4.9(3.2,6.9) —1.440 0.150
TC/(mmol/L), M (P, P,.) 5.48 (4.54, 6.47) 5.22 (4.48, 6.34) -1.350 0.177
TG/(mmol/L), M (P,s, P;5) 1.09 (0.81, 1.51) 1.08 (0.80, 1.44) -0.531 0.595
HDL-C/(mmol/L), M (P, P,;) 1.45 (1.20, 1.75) 1.47 (1.19, 1.71) -0.009 0.993
LDL-C/(mmol/L), M (P,;, P.;) 2.92 (2.26, 3.56) 2.70 (2.14, 3.42) -2.405 0.016
Hcy/(umol/L), M (P,;, P,;) 18.8 (14.8, 23.8) 18.0 (14.3,23.1) -1.617 0.106
BMI/(kg/m®), M (P,,, P,.) 24.4 (22.1,27.1) 22.2(19.9,25.1) —7.745 <0.001
SUA/Cr (M [P, P,;]) 5.36 (4.36, 6.52) 6.86 (5.06, 10.23) -9.877 <0.001
OSTA 1.2542.68 -1.27+3.06 13.216 <0.001

ALT: alanine aminotransferase; AST: aspartate aminotransferase; TP: total protein; BUN: urea nitrogen; Cr: creatinine; SUA: uric acid; TC: total cholesterol;

TG: triacylglycerol; HDL-C: high density lipoprotein cholesterol; LDL-C: low density lipoprotein cholesterol; Hcy: homocysteine; BMI: body mass index;

OSTA: Osteoporosis Self-Assessment Tool for Asians.
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Table 2 Multivariate logistic stepwise regression analysis of factors influencing OP prevalence

Variable B Standard error Wald P OR (95% CI)

Male 0.404 0.179 5.115 0.024 1.498 (1.055-2.126)
SUA/Cr 0.482 0.043 125.425 <0.001 1.592 (1.469-1.726)
OSTA -0.348 0.032 116.270 <0.001 0.706 (0.662-0.752)

B: regression coefficient; OR: odds ratio; CI: confidence interval; the other abbrevations are explained in the note to Tab. 1.
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Table 3 ROC analysis of SUA/Cr, OSTA, and BMD under the categories of sex and age variables
Variable Subject AUC P 95% CI Cut-off value Sensitivity/% Specificity/%
Sex Male (n = 426) SUA/Cr 0.736 <0.001 0.669-0.802 8.11 51.1 94.0
OSTA 0.687 <0.001 0.621-0.753 0.65 65.6 66.4
SUA/Cr + OSTA 0.807 <0.001 0.751-0.863 0.31 66.7 85.1
Female (n = 632) SUA/Cr 0.684 <0.001 0.637-0.731 8.18 354 94.6
OSTA 0.750 <0.001 0.708-0.792 -1.15 59.3 78.7
SUA/Cr + OSTA 0.820 <0.001 0.782-0.857 0.32 69.4 82.3
Age Middle-aged (n = 616) SUA/Cr 0.714 <0.001 0.657-0.772 8.12 46.6 93.2
OSTA 0.693 <0.001 0.639-0.747 -0.10 47.4 84.5
SUA/Cr + OSTA 0.802 <0.001 0.754-0.850 0.21 69.2 80.5
Older adults (n = 396) SUA/Cr 0.674 <0.001 0.616-0.731 8.04 33.6 95.0
OSTA 0.739 <0.001 0.685-0.793 -1.90 63.5 75.2
SUA/Cr + OSTA 0.789 <0.001 0.740-0.839 0.38 67.2 79.5
The elderly (n = 46) SUA/Cr 0.803 0.001 0.678-0.928 7.12 62.1 94.1
OSTA 0.742 0.007 0.596-0.889 -3.50 75.9 64.7
SUA/Cr + OSTA 0.888 <0.001 0.795-0.982 0.60 75.9 88.2
The abbrevations are explained in the note to Tab. 1. Middle-aged: 45-64 years; Older adults: 65-74 years; The elderly: 75-90 years.
F4 WEHEHELTETSUA/Cr.0STASBMDHIROCSH 1
Table4 ROC analysis of SUA/Cr, OSTA, and BMD based on bivariate categories of variables
Variable Subject AUC P 95% CI Cut-off value Sensitivity/% Specificity/%
Male Middle-aged (n = 236) SUA/Cr 0.751 <0.001 0.642-0.860 8.11 62.2 93.0
OSTA 0.633 0.010 0.521-0.744 1.30 48.6 77.4
SUA/Cr + OSTA 0.816 <0.001 0.730-0.902 0.15 81.1 73.9
Older adults (n = 169) SUA/Cr 0.698 <0.001 0.604-0.791 8.27 36.4 95.2
OSTA 0.667 0.001 0.569-0.765 0.50 77.3 45.6
SUA/Cr + OSTA 0.760 <0.001 0.667-0.853 0.31 70.5 76.0
The elderly (n =21) SUA/Cr 0.954 <0.001 0.858-1.000 7.21 88.9 100.0
OSTA 0.625 0.337 0.378-0.872 -2.20 77.8 50.0
SUA/Cr + OSTA 0.880 0.004 0.727-1.000 0.79 66.7 100.0
Female Middle-aged (n = 380) SUA/Cr 0.708 <0.001 0.641-0.776 8.19 40.6 94.0
OSTA 0.696 <0.001 0.632-0.760 -0.10 54.2 79.2
SUA/Cr + OSTA 0.789 <0.001 0.729-0.848 0.29 61.5 87.7
Older aduts (n = 227) SUA/Cr 0.670 <0.001 0.597-0.743 7.82 34.4 94.7
OSTA 0.766 <0.001 0.701-0.831 -3.10 58.1 85.0
SUA/Cr + OSTA 0.793 <0.001 0.733-0.854 0.37 72.0 76.7
The elderly (n = 25) SUA/Cr 0.730 0.118 0.483-0.977 537 65.0 80.0
OSTA 0.750 0.089 0.497-1.000 —2.30 90.0 60.0
SUA/Cr + OSTA 0.870 0.012 0.717-1.000 0.70 65.0 100.0

The abbrevations are explained in the note to Tab. 1. Middle-aged: 45-64 years; Older adults: 65-74 years; The elderly: 75-90 years.
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ARWFFEE—XFSUA/Cr. OSTAIKA HOP & A= A,
WS ) (B R AT ITAL  ZEPE R gl b, BAEAL(AUCH
0.807), ZeE41 (AUC40.820) ff FISUA/Cr+OST A& fii
YEOPRLABIL T A8 bR BRI ; 7 % 4R 41 (AUCH0.888)
i FHSUA/Cr+OSTATf B OPRRE R 4, H R UE (75.9%)
FIRE 51 (88.2% ) 5 i 5 B PEAF 2 4F A ff FHSU A/ Crifi
PEOPHYAUCH0.954, H5 57 FE A 15 100%, HHAL /26 A
AW s X TR A HISUA/Cr+ OST AR A i
FEOPRLRENE T'SUA/Cr, OSTAFAMAGI, XFT-75% DA |-
AR NRE R EETT18100%. $27%, ffi FISUA/Cr. OSTAX}
VG 8 b DX PP S 4 A BEOPTUIN RSRAE A — E 25 5+,
SUA/Cr., OSTABXA I F R R 54

AR FAEAE — 8 R R, B e Ao H ik A
TR G o B BMD s HR AW MR AR A M iz 1%
AR AT RE S5 R BAR TSR A R AR . P IAR RIS
i FHSUA/Cr, OST AN PH ¢ Hh [X i e Hh 22 47 A FEOP TN
P8 S 3 AR R KA & . 2D TR
fESUA/Cr. OSTAXFOPHY i A 2R .

25 I, SUA/Cr. OSTAXFARIMESI | AF1 Bt AFEOPii
BRI A, SUA/Cr, OSTABA A6 I AT i 35 $12 v %t
OPHYTIRINALHE, 720G AN FH 37 LAE A
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