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A study of testing and optimization of the traditional Chinese medicine identification scale for high-risk popula-
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ABSTRACT Objective: To test and optimize the traditional Chinese medicine( TCM ) identification scale for high-risk population of osteo-
porosis( OP) . Methods ; Patients who were treated in Beijing University of Chinese Medicine Third Affiliated Hospital , Wangjing Hospital of
CACMS and Beijing Xicheng Guangwai Hospital from September 2020 to January 2021 were selected as the subjects. The participants were
asked to complete the TCM identification scale for high-risk population of OP,the International Osteoporosis Foundation ( IOF ) one-minute
OP risk check ,the osteoporosis self-assessment tool for Asians( OSTA ) scale,the pain visual analogue scale( VAS) ,the short form 36 health
survey questionnaire( SF-36) and bone mineral density( BMD ) measurement ( including lumbar spine and hip) . The feasibility , reliability , va-
lidity and discriminative effects of the TCM identification scale for high-risk population of OP were evaluated. Results: (DResults of feasibil-
ity evaluation. Two hundred and fifty TCM identification scale questionnaires for high-risk population of OP were handed out,and 236 ones
returned ,among which 228 ones were valid , with the response rate of 94. 4% and the effective rate of 91.2% ,and the time for participants
to finish the scale did not exceed 5 minutes. All participants finished the BMD measurement and the other 4 scales synchronously,and the
time for them to finish all scales was less than 20 minutes. @) Results of reliability evaluation. The Cronbach’s « coefficient of the TCM
identification scale for high-risk population of OP was 0.882,and the Spearman-Brown coefficient was 0.891 ,with a Cronbach’s a coeffi-
cient of 0. 770 for the first 10 items. (3 Results of structural validity evaluation. As indicated by exploratory factor analysis, among the
32 items in the TCM identification scale for high-risk population of OP,2 items,i. e. ,“vexing heat in the extremities” and* forgetfulness” ,
had factor loadings of <0. 4 across all factors and were therefore excluded. An exploratory factor analysis was re-performed on the remaining
30 items,9 common factors were extracted, with a cumulative variance contribution rate of 61.215% . The 9 common factors represented
9 dimensions , including lower limb symptoms,head and eye symptoms, pain symptoms, sleep emotions , head-face signs,cold and heat symp-
toms, physical signs, physical symptoms,and head-face symptoms. These dimensions corresponded to the TCM syndromes of OP patients, in-
cluding kidney-essence deficiency, kidney-yang deficiency, liver-kidney yin deficiency,liver-qi stagnation and blood deficiency,and spleen-
stomach weakness, which were generally consistent with the TCM syndromes of primary OP. Another exploratory factor analysis was per-
formed on the top 10 items of the scale,3 common factors were extracted with a cumulative variance contribution rate of 61.200% . These
3 common factors represented 3 dimensions,i. e. , physical symptoms, pain signs and physical signs. The models generated from the above
3 common factors analyses were further validated through confirmatory factor analysis using SPSS AMOS24 software ,and the results indica-
ted a good model fit. @Results of criterion-related validity evaluation. The scores of the top 10 items of the TCM identification scale for
high-risk population of OP and the total score(30 items) were negatively correlated with BMD classification, lumbar spine BMD, hip BMD
and scores of 8 aspects in SF-36 ( BMD classification;r = —=0.190,P =0.004;r = —0.231,P =0. 000 ; lumbar spine BMD.r = - 0. 144,
P=0.030;r=-0.198,P =0.003 ;hip BMD:r = -0.218,P =0.001;r = —0.272,P =0.000;SF-36 physical function;r = —=0.280,P =
0.000;r = -0.330,P =0.000;SF-36 role-physical:r = —0.324,P =0.000;r = -0.346,P =0.000;SF-36 bodily pain:r= -0.430,P =
0.000;r= -0.434,P =0.000;SF-36 general health.r = —0.460,P =0.000;r = —0.495,P =0. 000;SF-36 vitality:r = —0.220,P =
0.001;r= -0.292,P =0.000;SF-36 social function;r = —0.282,P =0.000;r = —0.326,P =0. 000;SF-36 role-emotional ;r = —0. 174,
P=0.009;r=-0.259,P =0.000;SF-36 mental health;r= -0.251,P =0.000;r = —0.320,P =0.000). The scores of the top 10 items
of the TCM identification scale for high-risk population of OP and the total score(30 items ) were positively correlated with the OSTA index
and pain VAS score( OSTA index:r =0. 153,P =0.021;r =0. 140, P =0. 035; pain VAS score;:r =0.453,P =0.000;r =0.430,P =
0.000). The results of IOF one-minute OP risk check were not correlated with the scores of the top 10 items(r =0. 127,P =0. 055) , but
were positively correlated with the total score(30 items ) of the scale(r =0.168,P =0.011). (3Discriminative effects. With BMD diagnosis
results as the gold standard,based on the scores of the top 10 items and the total score(30 items) of the TCM identification scale for high-

risk population of OP,the discriminative effects of the TCM identification scale for high-risk population of OP was evaluated by using the re-
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ceiver operating characteristic (ROC) curve, and the areas under the curve ( AUC) of participants with abnormal bone mass were 0. 636

(95% CI(0.564,0.709) )and 0.650(95% CI(0.579,0.721) ) respectively, with the optimal cutoff values of 2 points and 5 points respec-

tively, which suggested that participants who scored 2 points or more on the top 10 items or 5 points or more on all 30 items of the TCM

identification scale could be identified as abnormal bone mass and considered as individuals at high risk of OP. Conclusion;TCM identifica-

tion scale for high-risk population of OP has good feasibility and reliability. The optimized scale has good validity and a certain ability to dis-

criminate abnormal bone mass,and can be used for screening and evaluation of high-risk population of OP.

Keywords osteoporosis ;identification ;scale ;risk assessment ;feasibility ; reliability ; validity
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