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14.95%), ¥ ¥ B4E A 10.3, EEMARIEZTHSW . wF LA (151, 61.13%) . BB#R% (12.6,
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W FLLR TRL S A5 S IR B B e RO i, S
i 3 H 745 81 RO 1 a0 A 25 . o B
582 1 (78.12%) . & 163 (21.88%); 1
MR (67.1349.09) %5 i —4F St s A 1
(1, 2) W AI—FRERE2 (0, 3) &; WFES
(2, 10) 4.
2.2 BEERSAHER

XF 745 BB FREAR AT G 0B, Lk
PR e (61.89%) , Hk WA (61.32%) .
TR (61.12%) . %R (52.41%) %5, LM
F>20% AERTE LR 1,

R 745N RE ZE M il R I A
HR BRI > 209 FHOREIR 3413 15 100
Table 1 Symptom distribution with a frequency larger than
20% in 745 patients with chronic obstructive pulmonary disease

and lung gi deficiency syndrome

Sk R BRI% SR BR BEI%
N 461 61.89 ZEIE 290 38.99
S 457 61.32 | FE 280 37.60
IR 455 61.12 | ST 266 35.71
273 390 52.41 RUIAR 255 34. 17
I 5, 373 50.05 | MARERE 237 31.76
z7 369 49.59 || MERERE 213 28. 64
HHEM 368 49.39 || Mkit 212 28.48
Pz 362 48.57 | Mksx 210 28.13
g e 337 45.24 | W% 192 25.82
SHmEE 337 45.24 | Hnmy 187 25.05
VL 333 44.67 | EHUERE 186 24.95
ERGR 329 44.21 i I 184 24. 64
A 324 43.29 | WIRZ 163 21.88
Jik4m 300 40.22 | KfEE 160 21.41

2.3 BAEEANSLER
2.3.1 BAMA LB NBERREA AR IE

TRLEZIERY AT S AR YA 2SOk 1-5 7%
FEZBIBRIIF AT ILE . K278, AIC, BIC. AG’,
XPECRISREN A 1 TR B WAL, 255 3 M8 A
P R A A8 AR R i/, AR 4T R
SR T, 5 S SO IF IR N, R,
VBAEZNA BN 3, BERILA R A T AR A
N, LR TR B BRE DL R R R R SRR AR N
IR P TE TEAE 2RO 3 1 A Fe AR

Fo2 A B A S R I T 7 K R P 100 4 O
Table 2 Goodness-of-fit of the latent class model for lung ¢i

deficiency syndrome in chronic obstructive pulmonary disease

WIEZS AL X Bk L BIC AIC AG?
F1 -34721.86  69655.86  69499.71  39957.17
Fei 2 -33709.05  67849.96  67532.09  37931.55
Z3 -33103.44  66858.48  66378.89  36720.34
2504 -34721.19  70974.30  69688.38  39939.20
Jei 5 -34415.84  69998.48  69139.68  39328.51

e BIC, DUM-rfE BN AIC, RfE BaEN; AG?, ISk
HF it
2.3.2 BALAKAER EHEM B LS SR
flith. #3m, B . EEEUEAREA 7
I HE AR 43 5] 4 0.3822, 0.3955. 0.2223, iR
A 745 {5 55 5 T BE AL IBC— A9 191 J T2 0 1 Ao R
FH0.3822, JETIB 289K K 0. 3955, & Tk
B3 TMER N 0. 2223, SRR N AR FERE ST %
SR R A AR, A2 | AR Tk A A T AU
AR A 0. 9957, Hoyk J2 o I i EE (0. 9654) |
MK (0.6575) %5 3ANWETESR BN SRR A
PEILRRHPE 1 (R A SC SRS AR o 36 3 /R JE 5
1 FP SRR A R SR de R, hy B Il A I A
HWR A 3 g b B2l SR AR 5 2800 2 /)y
R R I SR TE R

R3 RERHL AP iR TSR S SR R (SRR >0. 35)

Table 3 Probabilities and conditional probabilities (greater than 0. 35) of different latent classes in lung ¢i deficiency syndrome of

chronic obstructive pulmonary disease

RIS
BER I ;ﬁ“ SBRER (Sl
o 0.3822 A (0.9957) | B I A (0. 9654) | 1% 1K (0. 6575) | Hig . (0. 6374) | #f9¥% (0. 6261) % 7 TG J1 (0. 5985) . = Ji

(0.5867) 1% %% (0. 5533) .S M 5 (0.5440) | % BTk (0. 5156) M 2] (0.5153) \ 5 J& B (0.4919) Wi AR
(0. 4767) JERERRER (0. 4591) , H (0. 4560) EJXL(0. 4528) .7 & [1(0. 4034) k41 (0. 3815)

2912 0. 3955

TR (0.5923) UK (0. 5852) (75 11(0. 5587) W%HE (0. 4954) 75 &7 (0. 4565) Jik 41 (0. 4482) .= 11(0. 4143) |

X0, 4140) i BL(0. 4116) B E (0. 3988) M) (0. 3947) , FT1(0. 3927) S (0. 3649) #1J% (0. 3600)

2513 0.2223

T Bt (0. 8058) AH L (0. 7219) AH P (0. 7120) JE K (0. 6149) IZHEK (0. 6098) /<% (0. 5511) . & 11(0. 5382) . 1%

#5(0.5228) . A B (0.5200) . [ (0.5021) . = J7(0.4793) . # 9% (0.4590) i 31 47 ¥ 9 (0. 4579) . 5y & B
(0. 4508) SEJL(0. 4400) (i EL(0. 4179) el (0. 4426) Jik4H (0. 3594)
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2.3.3 BEBREMNME JFEMRSN AR
Fords, MR Bayes 28 3 A H AR BUE Y J5 548
R MR RE WE T8 LR 745 B3 A
2SR FN 2T 407 S 407 BB 145 2500 1Y I B0 AR
FO(WER4), ool F A, HAH3MERHER
R 4 0.723218, Wiz @& 0 JE T2 3, BB
it S A o B2 745 5] COPD F 35 73208 Sy % B i
SRUE298 5], EE I AR UE 164 491, FE Al R
WE 283 i,

Rd 745 (N RE S Rl e iR I £ AN )™ EE R S
AL 7327
Table 4 Examples of latent classification for different severity
categories in 745 patients with chronic obstructive pulmonary

disease and lung ¢i deficiency syndrome

IELGES

- ‘
BERY e Hi2 s o
001 0.267215 0. 009567 0.723218 3
002 0. 140860 0. 136494 0. 722646 3
003 0.950754 0. 047758 0.001488 1
004 0. 837513 0.073702 0. 088785 1
742 0.841378 0.047724 0. 110898 1
743 0. 808018 0. 155967 0. 036015 1
744 0. 046433 0. 080216 0. 873351 3
745 0. 099279 0. 899612 0.001109 2

2.4 TaLMHySMER

2,41 FRESBMAJRIERE MR R 26K
* Mg b SRR SR UE R A AR
RUFHTERG R IR AR IE 0, H A
B A st B I3 5 A B M R TR D AH DG 1Y) P AR Tt
HATERARE, GZa TR RNEHE . BER
MR B2t A 3R M b AR i (RS 24k, Jf
S HEIEREI

2.4.2 HABHE LUZ1 (REMSEIL) N6,
SRR P EAF B, A5 BB ST L SRS I

FSEfHE 2 (A AR . 288 R
B2 P Ml SRR 2, BVREAS AR B A ok
&, FERAHI S, AEARBIE ST, Z=S1 hA %
JERGSBUE R B, B R I SR U R
1 37%. Z1=S1 3 BFER H BER B R, "Ik
NI SR E o A AR W] L 2 32 4 i R
ST B M 4 AR AR o e 20 o AR R R R AE . D
SIS 0 SRR = o 0,81, Sy E 0,37,
FIE R 0. 55, Fili SR IE 45 2 A S A A0 I £ B ik
£ VLI 2- BRI 4 (AR SC RS AR .
2.4.3 RESBIABIEFHEAN G T LEE
SNSRI HAR BRI . BRI R A A A AR
AR SE, LanternS. 0 845 AR 2=,
FEUE BRI, X AN [] 9 2 il <0 E 1) = B R
PR . dSr BE, P HAS R E, TEILE
6-% 8-

RO ND LR FEPE BN R it = UEFFUE LU 6432 Wi A
Table 6 Diagnostic weights of syndrome differentiation rules
for mild lung ¢ deficiency syndromein chronic obstructive

pulmonary disease

SR IRAE BWIHE (%)
v 5.5 76.39
By i L 3.8 52.78
SEME 3.6 50. 00
Fiib)a 2.9 40.28
%R 2.6 36. 11
Air 2.0 27.78
Z7 1.2 16. 67
Jok 4 0.4 6.94
kit 0.4 5.56
R 0.4 5.56
1o (L 7.2 _

2.4.4 WA BEHFAGCHEST PR AN,
o BE S R TEEIE rh AR e R i 22, H WA K2
WA T AR, Ait—E e . ISR ISR

RS G ERH AP it R TE S G R AT S R SR M55 A

Table 5 Conditional probability distribution of symptoms in the comprehensive clustering model for lung gi deficiency syndrome

in chronic obstructive pulmonary disease

LEARAHRIRL (Z=S1) BIC 4>

AR GERRYAMERER) =S1

BREERARIE (0.37) -2916. 84
P EEIFAREIE (0. 63) -2015. 06

(0.88)
FIEMRIE (0.46)  -1097. 46

DA (0. 81) L EE (0.37) FE (0. 55) . AT (0. 59) JEIRL(0. 59) il (0. 68) T Bk (0. 64)
HHEE0.72) 5 FR (0.93) F9% (0.52) . sh ) E: (0.52) . A H(0.63) .5 & H (0.58) k4l

T A IR (0.66) %A F71(0.78) Vi R IK (0.51) /DS (0.48) IR £ (0.56) . HF & M
(0. 73) JERRER (0. 61)

E: BIC, DImHHrE SEN
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RT D PERLFE VLRGN o RE il UEFFUE LU 6432 Wi A o
Table 7 Diagnostic weights of syndrome differentiation rules
for moderate lung ¢i deficiency syndromein chronic obstructive

pulmonary disease

ek A BWIHE (%)
v 8.4 67.74
B £ 5.8 46.77
Air 4.5 36.29
Fiib)a 4.1 33.06
=18 3.8 30. 65
R 3.8 30. 65
G I&E 3.5 28.23
kit 2.5 20. 16
z7] 2.0 16.13
% e 1.2 9.68
i 5 1.0 8. 06
T 0.8 6. 45
fik4m 0.5 4.03
1o 12.4 -

R & BH TE M it S B it M TE AL MU ) 12 W A e
Table 8 Diagnostic weights of syndrome differentiation rules
for severe lung gi deficiency syndromein chronic obstructive

pulmonary disease

sk VR AE BWIHE (%)
AP Wi 15. 1 61.13
TP TR AR 12. 6 51.01
vl 11.1 44.94
DA 8.3 33.60
KIRZ 6.1 24.70
AT 3.7 14.98
%R 3.5 14.17
AT PR 7.8 31.58
R 1.9 7. 69
HHE 5.5 22.27
Jok 4 1.5 6.07
I L 24.7 -

BRI, AR 5% 38 2o 0 PR R IR 12 W AR 8 L
B, RBAUE. shilmgEs . ok . HIERE . BT
MWK =0 ZIRASREIRTERR L P BRI BHIE
hERYEGIERE L (P>0.05), LK, #
IR AR DO R — . PRI, 545 I R S
Br, R L o BE W AR TIE 8 VR A AR AT 4T
PO [F] 73 R UE fo AL BRI, dy g
JEM AR IERR AR, AR R 14 R, 8
R AR RMZEE . BAESMKRE . FRERR
O3 A I AR B BRI S HL, H LanternS. 0 fF
HP A v B T SR IR A FERE AR I, XA R A v BE it S

HEVERY) 2R BEAT A . N2 e, JFiHR e
WA, 1 03K 10 5 A 5 (A S 4ERD AR IR0 o
RO NS PERHAEERBOES | R UESE PR AR RS B
TR L
Table 9  Comparison of diagnostic weights for common symp-
toms in mild and moderate lung ¢i deficiency syndrome
in chronic obstructive pulmonary disease (%)
e S ShEGE Mok SURE AT Mk =01 R
%% 76.39 52.78 40.28 36.11 27.78 20.83 16.67 13.89
I 67.94 46.77 33.06 28.23 36.29 28.23 16.13 24.19
P{H 0.071 0.396 0.304 0.225 0.225 0.250 0.849 0.225
ff 3.249  0.720 1.057 1.471 1.471 1.325 0.036 1.471

R0 M AERH ZEPE R 4 v R il R UE S e AL U]

Table 10  Syndrome differentiation rules for mild and moderate

lung gi deficiency syndrome in chronic obstructive pulmonary disease

NN MR AT BWAE (%)
vl 9.3 86. 29
3y ) g L 8.2 76. 64
DA 6.7 62. 62
fE I 4.0 37.38
ELES 4.0 37.78
A= Wil 2.9 27. 10
M 5 2.3 21.50
z7 1.8 16. 82
BT 1.7 15. 89
VL 1.6 14.95
TR 1.4 13.08
AT B 1.2 11.21
Jikist 1.6 14.95
15 10.3 -

3 iFig

BAE (B NE) i TR ERRE Y, R
BT AR B HER N R R IER A
KEA, HETHRGERBMERIHEEA, Hi &
TR TR AHIE T, (5 i M2 WA e 1
R GRTHE2E, SHERE 2B R
AERZERO S, BRI 1) ik
AL ERFESEIREREAL, B SO el
UEME AL 3 9 2) R AR AT ST R 2 9 IE AR
CRELRLOET BRIy, R MAERIERE 5T
BREERIZE 55 3) WHOnk BA JRIRYE, Haseit
ST UM LA 85 R Ao e 4% SC B PR B i Y 52
A, ARZRME . BIWIDCR . DI, TRABIFTIERTIEREY
IyaEAl, RHESREBHE R E PRI W o B
HERREEAE . RIS K- B H B ISR S

e B B AN G %s , ORGSR A< B
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] BEBCBAEAE T B AE S. nDRS TR R )
WEERUALFNARRAE , 38 BRI P AN 6] 43 2 11
A FRRE O AR S0 5 B b R AR 38 Ry T W B
B, IS STEIEESUAE R T —E 0N, I
ST WARR O R A RO B A EE, (ECKE LN E
B e Al i SR A5 1 o VEAE RN Ak i L
AR DY AT A R A SR, T W M R
AN A ) NS AESE S, SR BEE 2, A
TCIEA ORI A TR AR A R . B
SERIBRI ] O | 2 R R IR SRR R
Rk ™ AR B UG BE AR . BRI, ARHIESR
W P B A U G AR T rh . ATRAR AL
— PRI, AR ST Sy 2 i .

AR5 3 BT A0 R KT 20% B4 il IE 28 4~
RS BV TE AR, ST A A LI 2 7
B, PR T AN TR] 43 5 0 il AR TE R A i R
fiE. SHABZEBIA L, 2850 1 45 fE R B %
Her, QARSI AR HER R 0. 9957, 28031
2H1°40.3649, ZEHI3940.5511, mILFERATLBE
] —fEARAEA R A P AR AN, Rk, W8 TE
ISR ] HIR AR 2R UE A 0 AN Al 42 ISR 21 11 5
Fetk, DAZIEERE ) ZdEt:, SC T sk, i
22745 5] COPD B 3 v 8 B il <O ik 298 1), v 3
Fili U HEIE 164 5], F 3 Al 283 41

AW AE AR A SEml b, i i B i
BORE/R TR FFIE SR R /R 2 28 R
HICSE T Ry S AR, AT o 4 Sz B R 1] 1
KWk, MR ES THe . b HEAFSHREE R
SEABERY T RARA T N [ 43 0 AR E A I A
Wy Horpde o PRI AORIE IR A £, FLUE A
TR G422 5, R PIE M HHR X 7
— . FER TGRS U2 ERARN A
o OB ORI, SPEUERIE LA R T
PIE AR ST A IIRERR, K. TSR
TEBCEAE N BARIEAT 00T, ST T8 B Al =B UE
AP . BT — RS T R aS R A B TR
—RERREE O IE i ) R A B Y A

AR ST 50 i T R A BRI PO [
RA A TR S A2 WA, AN TR] 4320 1 il =0 E
AW W A . BFFE R B, TFE A 3 B ™
i, HIS W, A b R A SR IR 2 R [
h10.3, HEE AR IEI2 W (E A 23. 75 [ —JE
ARAEAS G 3 G AE A b AN TR] X B OZ R 1)
DR B ANIR] Q=0 e 2 o B i R IRy

9.3, Wi} 86.92%, i FE HE Hili < HE UF Hh

fEN 111, WAL N 44. 94% ., AN, erf R fii

SUBMEHFFAE P e R . 0 . A RS

— ORISR R ISR, R

Kbk, OS2, IR R, PRI R

COPD Fa s A 25 v IR 25 J5 2, HIhRGkAb

Jifipg 2, ax 5 B B R i v R T A 12 W

FRyfE (2011 1) ) o COPD S B IEYS KBk, %

IR g s SO E — 25 R R R IR P A A I TR TR

B, WIRZ, WZAER—BOA N2 B R IERY SR

R, FHEANMEHA, B OERERE, Wi

KRN, TIEART, MihRZ2E, BNIZMR,

B, R R, R IR, RS E

HRAF G IR IEPR . WFE— RS T I

SRS b TG M B A BE R A 7 O AL HER

PSRNV v R BTN 8

g5 LTk, AR ARG TR RIS 5 R A R

YNy T i e R R R SO T = R 12 T HE TR

o TEGRIRHELRRT , JERIEfRA AR 39, AR5

N ZWHE IR A BGE ; ARG, TEEM

s, HA—ERHTE. HMAEA R —=

SR BRIy 002, Rty giife, Zng

T E R R o AR DTS S, Bl

) SO TR AR s s R X ARl i b 3y

T, AWFREEET IO E ik BAE— @ FRJE B T

FWHR T, EAFULEE TR RS, 5

ZIPINIE bR, RS X ITT Rt P AR

5% K
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Study on Graded Quantitative Diagnosis of Lung Qi Deficiency Syndrome in Chronic Obstructive Pulmonary
Disease Based on Latent Class Analysis Combined with Hidden Structure Model

LI Weike'?, YI Mingyang'?, NI Yuanyuan'?, YAN Lizhen'?, GUAN Jianxin'?, WANG Shihao'*, WANG
Huijie', WANG Zhiwan'’

1. The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou, 45000; 2. The First Clinical Medical College
of Henan University of Chinese Medicine/Collaboraive Innovation Center for Chinese Medicine and Respiratory Diseaes co-constructed
by Henan province & Education Minisry of P. R. China/Henan Key Laboratory of Chinese Medicine for Respiratory Disease
ABSTRACT Objective To clarify the graded quantitative diagnostic characteristics of lung ¢i deficiency syn-
drome in chronic obstructive pulmonary disease (COPD) based on latent class analysis combined with a hidden struc-
ture model. Methods Clinical data, including the four diagnostic methods of traditional Chinese medicine (TCM),
were collected from 745 COPD patients with lung gi deficiency syndrome. Latent class modeling was performed using
R 4. 1.2 software, and each patient was classified into one of three severity categories (mild, moderate, or severe)
based on probabilistic parameterization, parameter estimation, and model fitting. A database was established for
different severity levels of lung ¢i deficiency syndrome. Based on this, Lantern 5.0 software was used to construct
hidden structure models for mild, moderate, and severe lung ¢i deficiency syndrome, and syndrome differentiation
rules were developed through comprehensive clustering. Results A latent class model was constructed using 28
symptoms and signs with a frequency greater than 10%. Considering TCM theory and model simplicity, the optimal
model was determined when the number of latent classes was three, categorizing lung gt deficiency syndrome into mild
(298 cases) , moderate (164 cases), and severe (283 cases). Hidden structure models were separately developed for
each severity level, and syndrome differentiation rules were established. A comparison of common symptoms in the
syndrome differentiation rules for mild and moderate lung ¢i deficiency syndrome showed no statistically significant dif-
ferences in diagnostic values and weights (P>>0.05) , leading to their combined analysis and the development of a
unified syndrome differentiation rule. Value and weight of quantitative diagnosis of mild-to-moderate lung ¢i deficiency
syndrome were as followed : shortness of breath (diagnostic value 9. 3, diagnostic weight 86. 92%), dyspnea on exer-
tion (8.2, 76.64%) , low voice and reluctance to speak (6.7, 62.62%) , poor appetite (4.0, 37.38%) , loose
stools (4.0, 37.38%) , weak cough sound (2.9, 27.10%) , wheezing (2.3, 21.50%) , fatigue (1.8, 16.82%) ,
spontaneous sweating (1.7, 15.89%) , susceptibility to colds (1.6, 14.95%) , swollen tongue (1.4, 13.08%) ,
teeth marks on the tongue edge (1.2, 11.21%) , deep pulse (1.6, 14.95%) , with a diagnostic threshold of 10. 3.
Value and weight of quantitative diagnosis of severe lung ¢i deficiency syndrome were as followed: weak cough sound
(15.1, 61.13%) , soreness and weakness of the waist and knees (12.6, 51.01%) , shortness of breath (11.1,
44.94%) , low voice and reluctance to speak (8.3, 33.60%) , frequent nocturia (6.1, 24.70%) , spontaneous
swealing (3.7, 14.98%) , susceptibility to colds (3.5, 14.17%) , teeth marks on the tongue edge (7.8, 31.58%),
pale tongue body (1.9, 7. 69%) , white tongue coating (5.5, 22.27%) , thin pulse (1.5, 6.07%) , with a diagnos-
tic threshold of 23. 7. Conclusion The combination of latent class analysis and a hideen structure model effectively
clarified the graded quantitative diagnostic characteristics of lung gi deficiency syndrome, providing a reference for the
quantitative diagnosis of other fundamental syndromes in TCM.
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