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Table 1  Constitution in Chinese Medicine Questionnaire

scores of 509 participants before and after constitution

fitness intervention (x+s)
LNsiesi] R Lil] + i 13 J + 7 26 &

AT 59.30+15.46  61.89+14.04  63.37+13.65
SR 34.86+16.17  31.55+14.80  29.88+14.05
FF K i 34.45+22. 54 33. 04+20. 85 30. 47+19. 09
19 i J 28.32+15.35 27.10+13. 60 25.21+13. 41
PRIB I 29. 47+16. 20 28.02+15.27 26.57+14.75
TR 29.08+17.44  26.13%16.05  24.53+15.09
A 5 34.33+14.40  31.78+13.94  28.81x13.04
AR 28.75+17.30  26.05+15.33 24.61+14. 46
FrELT 20. 87+15. 67 19. 79+14. 25 18.36+13. 55

o B A T R A 2% H AR MG T o B 45 S DL

T (PR MRS ) . T HURT O R AT
F45 5% B R A R BT EE I 0. 01~2. 09,
BEBAFHEIEE M 0. 01~4. 41, T 13 JH 1} 9 Fh
AR T W 26 P 4% 2% H I e A 2R B0 4 L LN
0.04~2.36, W Z 504 %F H 15 [Fl 0 0. 01~6. 48,
TT0 26 JE B O A o 0 1 2 A A% H A I A R B4
SHE B A 0. 02~2. 33, A2 22 B0 48 WHE I Bl A 0~
6. 05, WEAESCHRTE , SFEAHE 2 E 851 A rh A8k
IEAR (RS 2B 250 1..00~2.30), )
AL ML 773 27 8 2 50 R i i 25 1 28 B DU
fdi FH S-B R IE B, 7E Mplus H U 5% A K ALK Al 3
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mean-adjusted chi-square test, MLM) 3K % Satorra-
Bentler £ 1F 35 "2, PHIIE, ASHF 5 H 19 S 1R
MR, FHERT. BIMERT . RIS, W, AR
JBT 7 A AR BT S SR AR 3 A A5 S AR IE AR S
PALZH 55 UEME A3 AT RTINS SR A 46 R H ML YA 1T 2
A 7 AR BT 2 b AR SO R R 4y
IS el 25 IEAS, WIS Satorra-Bentler B¢ 17 .
2.2 PLAEIEM B F oA

FE IS AN [ ) (] 5P A ) SEEPE 2, Je i AT
PAZH B UEME R 2R A3 SR R TR SS R AR AR S
BAEWF 2, 9 FAE 3 A ) gt T ) B A
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0. 027~0. 080, SRMR: 0.022~0.045), i /il &
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Table 2 Parameter fit values of the 9 subscales of Constitution
in Chinese Medicine Questionnaire for 509 participants

at each time point

WA B xYS-B,Y df  CFI RMSEA[90%CI]  SRMR

SERUE FHIRT 56.146 20 0.954 0.060[0.041,0.078] 0.036
THi13J5 42.256 20 0.963 0.047[0.027,0.066] 0.030
FHi26/H 37.362 20 0.974 0.041[0.020,0.062] 0.029

SEE FWET 57.179 19 0.955 0.063[0.045,0.082] 0.033
THi13J5 66.745 19 0.935 0.070[0.052,0.089] 0.040
FHi26/8 51.098 19 0.959 0.058[0.039,0.077] 0.033

FHEE T TR 27.012 12 0.989 0.050[0.024,0.075] 0.023
FH 138 50.504 13 0.970 0.075[0.054,0.098] 0.034
FH268 50.532 12 0.971 0.079[0.058,0.103] 0. 034

BIHERR F3iRT  56.877 18 0.937 0.065[0.047,0.085] 0.041
T 138 40.345 17 0.951 0.052[0.031,0.073] 0.038
TH26/E 33.429 17 0.972 0.044[0.021,0.065] 0.037

PRI TTRT  54.833 19 0.943 0.061[0.042,0.080] 0.036
FTi13 /8 36.201 19 0.974 0.042[0.020,0.063] 0.030
THWi26E 40.436 19 0.969 0.047[0.027,0.067] 0.033

AR FHIRT 12.815 8 0.988 0.034[0.000,0.068] 0.024
TH 1355 16.281 8 0.976 0.045[0.010,0.077] 0.025
THi26/H  9.636 7 0.992 0.027[0.000,0.065] 0.022

MFEFE FHRT 34.750 12 0.933 0.061[0.038,0.085] 0.044
TH 1358 25.025 13 0.959 0.043[0.016,0.068] 0.035
THi26 5 26.564 13 0.953 0.045[0.020,0.070] 0.034

AR FIET 42.208 14 0.976 0.063[0.042,0.085] 0.027
FHI3E 51.132 14 0.963 0.072[0.052,0.094] 0. 034
FHi26/8 59.180 14 0.954 0.080[0.059,0.101] 0.036

FREIRR T 31.660 11 0.964 0.061[0.037,0.086] 0.045
FH13JE 37.572 11 0.950 0.069[0.046,0.094] 0.045
FHi26JH 28.589 11 0.968 0.056[0.031,0.082] 0.044

Heodf, AHEE; CFL, MXHUAT8%G RMSEA, S35l
W2 ; SRMR, ARififbsk2s3 il

a) VHUR, SHEIR. PHEERR. PHARRR . PR, s, SRR
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Bl AL SR AR, R S-BRIES:, RSB, R,
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B BEE, AR SRR 5 55 S A AL I S i
AR, AR NN, CFMBT. KERT. FHERR.
FIRERT . WH5T 575 3R ACFI AT ARMSEA ¥4 <
0.01, KI5/ &8 RAE 3] S TE RS 7 5

GAE ; EOI B BT A TR AE R 22 5% (ACFI=
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EEIA I @ 118779 5 o e 1 B [ e 197 1 X [ W €
FEAS AR TR, AART (ACFI=0. 009, ARMSEA=
0. 004) A EL i (ACF1=0. 009,ARMSEA=0. 001) 2>
Y5 R O P SR RO ST s TR . AR
PHAERT . BHERT . PR . MR . IS 7 A0
FM% ACFI=0. 01 2 (F1) ARMSEA =0. 01, F It 7
AN g RS I ] 5 A RO BT . LI, ASBHFSY
RO A% S ERR S, feur Ak HER2E H i Alh, 155
TER S A AR, S5 RN, PR, AR
B, PHEEG . BAHERR . IR, VRIE. IE 7
ANTFAEFAY ACFTFIARMSEA ¥ <<0. 01, FHIX 74
P FRAE 3 I [8] S AFAE R 53 7™ A% S
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Table 3  Multi-group comparisons of nested model fit indices for validated factor analyses across time for the Constitution

in Chinese Medicine Questionnaire in 509 participants

I3 (i X'/ S-B," df CFI SRMR RMSEA [90%CI] ACFI ARMSEA
SR TEASHE 358.349 225 0.975 0. 045 0.034 [0.027, 0.041] - -
BEEE 386. 578 241 0.973 0. 055 0.034 [0.028, 0.041] 0. 002 0. 000
THAFE 501. 117 257 0.954 0. 060 0.043 [0.038, 0.049] 0.019 0. 009
TR AR 415. 306 249 0. 969 0. 056 0.036 [0.030, 0.042] 0. 004 0. 002
AR 595. 827 273 0. 940 0. 067 0.048 [0.043, 0.053] 0.029 0.012
F A3 S 433. 649 257 0. 967 0.058 0.037 [0.031, 0.043] 0. 002 0. 001
RS B H 439. 060 222 0.963 0.051 0.044 [0.038, 0.050] - -
S 4E 475. 360 238 0. 959 0. 059 0.044 [0.038, 0.050] 0. 004 0. 000
SRA(E 636. 952 254 0.935 0. 062 0.054 [0.049, 0.060] 0.024 0.010
o E 503. 071 246 0. 956 0. 059 0.045 [0.040, 0.051] 0.003 0. 001
FEAR A 755.255 270 0.917 0.070 0.059 [0.054, 0.064] 0.039 0.014
e = 523. 692 254 0.954 0. 062 0.046 [0.040, 0.051] 0. 002 0. 001
FH 2[5 TEASE 375. 181 160 0.972 0. 055 0.051 [0.045, 0.058] - -
BEE(E] 416.750 174 0. 968 0. 063 0.052 [0.046, 0.059] 0. 004 0. 001
SHAFH 541. 963 188 0.954 0. 066 0.061 [0.055, 0.067] 0.014 0. 009
H 4o A {E 454,787 181 0.964 0. 064 0.055 [0.048, 0.061] 0. 004 0. 003
R R 667. 727 202 0.939 0.076 0.067 [0.062, 0.073] 0.025 0.012
T AR A 476. 608 188 0. 962 0. 067 0.055 [0.049, 0.061] 0. 002 0. 000
[ i JEASHE 394.736 217 0. 968 0.058 0.040 [0.034, 0.046] - -
BEE( 434. 550 233 0. 964 0. 063 0.041 [0.035, 0.047] 0. 004 0. 001
RS 509. 301 249 0.953 0. 064 0.045 [0.040, 0.051] 0.011 0. 004
TR A 466. 364 241 0. 960 0. 064 0.043 [0.037, 0.049] 0. 004 0. 002
TEAR A 608. 310 265 0.938 0.072 0.050 [0.045, 0.056] 0.022 0. 007
TR TR A 481. 438 249 0.958 0. 067 0.043 [0.037, 0.049] 0. 002 0. 000
PRI IR A5 353.927 222 0. 980 0. 044 0.034 [0.027, 0.041] - -
BEER(E 373.725 238 0. 980 0. 046 0.033 [0.027, 0.040] 0. 000 0. 001
SR 443,558 254 0.971 0. 047 0.038 [0.032, 0.044] 0. 009 0. 005
TS 543.746 270 0.959 0.054 0.045 [0.039, 0.050] 0.012 0. 007
F A3 S 489. 085 262 0. 966 0. 050 0.041 [0.036, 0.047] 0. 005 0. 003
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Table 3 (continued)

Multi-group comparisons of nested model fit indices for validated factor analyses across time for the Constitution

in Chinese Medicine Questionnaire in 509 participants

pai! (i X'/ S-B," df CFI SRMR RMSEA [90%CI] ACFI ARMSEA
AT ] 193. 401 110 0. 982 0. 050 0.039 [0.029, 0.047] - -
BEE( 231. 821 122 0.976 0.058 0.042 [0.034, 0.050] 0. 006 0. 003
SRS 327.732 134 0.957 0. 060 0.053 [0.046, 0.061] 0.019 0.011
AT AEE 258. 820 128 0.971 0. 058 0.045 [0.037, 0.053] 0. 005 0.003
FEAR S 389. 170 146 0. 946 0. 065 0.057 [0.050, 0.064] 0.025 0.012
TR TR A 277. 094 134 0.968 0. 062 0.046 [0.038, 0.053] 0. 003 0. 001
I 58 J5T 2] 263. 960 161 0.979 0. 059 0.035 [0.028, 0.043] - -
$5E 289. 521 175 0.976 0. 060 0.036 [0.028, 0.043] 0. 003 0. 001
SRAEE 476. 617 189 0.941 0. 068 0.055 [0.049, 0.061] 0.035 0.019
oo A E 359.435 182 0. 964 0. 063 0.044 [0.037, 0.050] 0.012 0. 008
TR S 552. 193 203 0.928 0.078 0.058 [0.052, 0.064] 0.036 0.014
e R 370. 644 189 0.963 0. 064 0.043 [0.037, 0.050] 0.001 0. 001
BB JEASE 278. 954 165 0. 981 0. 050 0.037 [0.029, 0.044] - -
55 455H 309. 395 179 0.978 0. 064 0.038 [0.031, 0.045] 0.003 0. 001
A 381.386 193 0. 968 0. 061 0.044 [0.037, 0.050] 0.010 0. 006
TS SEE 446. 183 207 0.959 0. 067 0.048 [0.042, 0.054] 0. 009 0. 004
Lt JEASE 422.777 156 0.936 0. 080 0.058 [0.051, 0.065] - -
55 55H 454,548 170 0.932 0.085 0.057 [0.051, 0.064] 0. 004 0. 001
RS 495. 920 184 0.925 0. 086 0.058 [0.052, 0.064] 0. 007 0. 001
JEAR A 548. 250 198 0.916 0. 091 0.059 [0.053, 0.065] 0. 009 0. 001

V. df, EHEE; CFI, FXTLAT5%0; RMSEA, I riR2s; SRMR, Frdfbik2s2 i,
a) SRR, SRR, BHEER . BT . SRR . AT AR 7 AR R BRSSP AR IR RS A, SR N R i
AN, ZERF X FoR s MU BUR 2 A B W B A0 AR TR S HOm R BS IEZS , R S-BARZIERE, Z5RAIS-B %K.
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Longitudinal Measurement Invariance of Constitution in Chinese Medicine Questionnaire

LONG Liqun', ZHU Yanbo'?, SHI Huimei', CHENG Jiehuf’

1. School of Management, Beijing University of Chinese Medicine, Beijing, 102488; 2. Shenzhen Research Institute, Beijing
University of Chinese Medicine; 3. Zhuhai Hospital, Guangdong Provincial Hospital of Traditional Chinese Medical

ABSTRACT Objective To explore the longitudinal measurement invariance of standardized Constitution in Chinese
Medicine Questionnaire (CCM(Q) among Chinese adult populations, and to provide evidence for the longitudinal effect
analysis of this questionnaire. Methods A total of 509 adults who voluntarily received 26 weeks of comprehensive
traditional Chinese medicine (TCM) constitution fitness intervention were included (3 time points: before interven-
tion, 13 weeks intervention, and 26 weeks intervention) , evaluated by CCM(Q with 9 subscales. A single-group
confirmatory factor analysis was performed to establish a single-group baseline model with a well-fitting model, and
then nested models, that is multiple groups of confirmatory factors analysis, are used to analyze the longitudinal mea-
surement invariance, followed by configural invariance, metric invariance, scalar invariance, and strict invariance.
Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA) , and Standardized Root Mean
Square Residual (SRMR ) were used as model fit indicators for the analysis. Results The single-group confirmatory
factors analysis proved that the 9 subscales of CCMQ fit well at the three time points (CFI: 0. 933~0. 992, RMSEA :
0. 027~0. 080, SRMR: 0. 022~0. 045). The multiple-group confirmatory factors analysis showed that the configural ,
metric, scalar, and strict invariance across time of gi-stagnation and special diathesis constitution were established
(ACFI<<0.01, ARMSEA<C0.01) ; the configural, metric, scalar, and partial strict invariance across time of
phlegm-dampness constitution subscale were established (ACFI<<0.01, ARMSEA<C0.01) ; the configural , metric,
partial scalar and partial strict invariance of 6 subscales, including gentleness, gi-deficiency, yang-deficiency, yin-
deficiency, dampness-heat, and blood-stasis constitutions, were all established (ACFI<<0.01, ARMSEA<<0.01).
Conclusion The CCMQ met at least metric invariance at 3 time points, which can be applied to the study of whether
different time points have the same unit or meaning. The measurement invariance of the 3 subscales of phlegm-
dampness, gi-stagnation and special diathesis, special diathesis have longitudinal measurement invariance, so the
mean comparison over time could be made; while the 6 subscales of gentleness, gi-deficiency, yang-deficiency, yin-
deficiency, dampness-heat, and blood-stasis constitutions meet partial scalar and partial strict invariance , which
could be explained partially for the difference in the comparison of the mean over time.

Keywords Constitution in Chinese Medicine Questionnaire ; longitudinal measurement invariance ; confirmatory

factor analysis; comparison over time
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