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Chinese medicine pattern analysis of schizophrenic patients with overweight

or obesity based on multivariate statistical analyses and Bayesian network
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(Abstract] Objective To investigate the Chinese medicine pattern laws in schizophrenia patients with overweight or
obesity. Methods A cross—sectional study was conducted, collecting TCM pattern information of 360 schizophrenia patients with
overweight or obesity who visited outpatient clinics or were hospitalized at the Third Hospital of Heilongjiang Province (Mental
and Neurological Disease Hospital of Heilongjiang Province) and its sub—centers from June 2023 to June 2024. Multivariate
statistical analyses, including factor analysis and cluster analysis, were employed for dimensionality reduction and categorization.

Basic TCM pattern elements (disease location and nature) and pattern identification types were extracted and summarized. Bayesian
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network was used to preliminarily explore the relationships of patterns—pattern types—clinical index. Results Nine pattern
factors and five pattern types were identified, with the affected organs involving the liver, gallbladder, heart, spleen, and
kidney. Disease natures include qi deficiency, yang deficiency, phlegm, dampness, qi stagnation, blood stasis, qi deficiency,
and fire—heat. The identified patterns include deficiency of the heart and spleen, dual deficiency of gi and yin, blood stasis
due to qi deficiency, yang deficiency of the spleen and kidney, and dampness stagnation transforming into fire. When the
target variable was set as the body mass index (BMI)=24 kg/m% the posterior probabilities for the patterns of yang deficiency
of the spleen and kidney, deficiency of the heart and spleen, and dampness transforming into fire were the top three.
Conclusion The TCM patterns in schizophrenia patients with overweight or obesity can be preliminarily categorized into five
types. Among them, yang deficiency of the spleen and kidney, deficiency of the heart and spleen, and dampness transforming

into fire are common patterns associated with higher BMI. Multivariate statistical analyses can be used to explore the pattern

laws in schizophrenia patients with overweight or obesity.

(Keywords] schizophrenia with overweight or obesity; factor analysis; cluster analysis; multivariate statistical analysis;

Bayesian network; Chinese medicine pattern

Kb o3 SLRE ZAE SR RRE DL , O 84k 17
Sk A RS DT T B D RE R A TR, R Bk R
e B R R SRR RS 3 BUIE VR T A LE
FERGHE IR | T O R R R RS ORI
U R AR T T B AT S TIRE RS oy 2URE B T
AR S 1080 XU S ey T AR 2 i S 1
Z P AR5 B4 JRURGS , 6 2 RS #eoRE IR, 3R E
1 PATEFINATRE , e BTG , AR E AL
SRUTE fHH

Fh P43 SLRE A Bl s R fE R R R 2
— BURE R 245 58 o 2 AR AR W R G, S
FUREIEINS [ W A AR S AR ) Y
G AP BN e R (2 A QI ZE L AR S T
R FERES 4R 45%~55% RS 43 ST F
ZHEREFAES, HEBET R, AR A SUAE R
(R E R E R 53K 33.57%, S IEH AT B E ML,
i I PR AR B E A 2 2T IC A R v 2 > S A
HyEe LRI 220 (RE RGN SRR AT S AR Y
Kb — AL AR I o G LA 5 ) 2 e E
R R R T AT e ) T B

SR, B AT 4 s B IR AT AR B
B SN O, DRURE I E T RN, M=
GRAMA T, PRI RGBSR AR 2
SURE BT FRER AL F 02 R E R TORG Bl o 240E
I FE AR 2 AL, PR S S
BRI PRIZY T (1 FEREFNAZ O, Y RTIG PR S PR A7 5K
R SRR GE BRE 5 o0 R DL I e h s

MEMRBIFSEHAT R S L30T R 2% 2 o 2% HHEE
A IR AL B[R] R R B I HTAT 1] o ER
P E R R PR SE R el B B AT 24
2] R SRR TR AT AR HAR AR 9 K A
BEAT F BT AOHERE, AR SRR 2 I R A
AN B A R LRI O OC 2R M, BTt A
WFFEREE 360 HIIRT I/ SEAE G I = AL e R 1Y
U S, I 22 0 GE 2 A0 DLy 0 245
SEIRGN P R AR A5, LU R I RI2 YT 7
SN SR T B ) 2 S BEAR s

1 FRETHE

1.1 —fg&ER

WFEXTS R 2023 4F 6 H 2 2024 4F 6 H7E R e
VLA S = BEBE (CRIETLA M ER MR BE B ) M H 3 rh
O TS FUEBE RAS #7320 & 18 S eI
SBE I TR SR e R AARIE T 360 £, H:
H B PE204 B Aotk 156 1], B L Lu 249 1.3:1;4F
1% .22~71(46.4710.51) % ; 9 FE . 3~25(13.17+7.07)
AF BT RS EL (body mass index, BMI):24.22~34.29
(27.23+2.17) kg/m®,
1.2 kR

K13 R 2 Wb . 275 2013 4E (S ERG A
BRIz W 5 ge i T (56 5 b0 YA R 3 2L 12
Wrdsife , (1) EdR 248 Z158  BYEREL TN 5
B SRR (A IEIR B ARG ) . (2) TR
SEREREE D 6 D 2R 2 LA MRS



2025 455 45 %

IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 713

RETE TR, (3)LhRESZA0 . WA H % A= 15 D) ig
(Al FKE FAZ) o (4)HEER AR A - HEER 254
A HA S BRI R E I A IS WA
27 2004 AF (] RSN R RIIE JH S 9 4 o
B ()19, TFH BMI i 18.5~23.9 ke/m?, A
24.0~27.9 kg/m? JEJIE . =28 kg/m?,
1.3 MNERE

(1) [R5 G b 53 S0 R i ST PR P 12
PR s (2)4FI% 20~75 % B)fife =1 4F; (4) BF B
PURMW, A A RE TR, RERC & S8 O£ ; (5) A
NF AP N B A Rl
1.4 HEBRERE

(D) GERI WFLI L 5 (2) 591 O S 7 e 3
PRI 5 (3) HARBRINRE S 34 5 (4) B P H R 1A
PR 5 (5B B 1R B IR A 6 F W I B
(6) G I ARG AT A2 RGP 5 (7) TRk
23 A
15 IERERMESHAETE

S I LRI b (h R A2 e )R GIE
REPHIEA)S B Flm R, e K P& e Tl E,
S5 RGP A S U AH JCRIF SR | S48 v IS DU IS AH O
GORE, AR EANER T ik A A Qi DU AR A
TE S MRS, P25 AR B 97 35, itk
— AT R, 31 L X 67 B A RIS
BT AL A 5 BN T 5 A TR A
R, X ARRIEAR A 6 T Rl | IT45 575 I8 S I
FIA BV | BT RE 44 TUEME | T2 R ORS # 20 S40E
BB ERALE P EIE R A R) . PN A
RN R GIEERCR . 44) 19 5 50 B E A
220 {7, ARBFFTANA 360 B, FFEFEAR R AYER
1.6 FREEH

XPWTSEN DL R 5% B AT 7™ ks 4], D25 HL
A ERN PRI L) EEORIPRRIF BAT 10 4L |
KR RHIE IR TAEZ DT, IF 8 RGEI2: > Uk
SRAEFRIE , A7 R A i A 5L 5 — bR S — 7
RG—, VAR R IRAT RS OSSR A
Excel B BUEE  XBAE AT 7843 X, Sk
Rl 1 BRI HHE
1.7 SEitESH

360 il /3 U R B 2R 25 (=1,

TC=0)H-EgE R}, i SPSS 26.0 FEAT4E AL, XF
H BESIFAGEIEA TARBORIAS B L RA . 4B F R
FIRPERIRAOL , R FH B 3 Hridoxd I -3 THE R,
i Kaiser fix K7 22k 47 I FJied% . R K-
means BT TR XRG4 T R 28 LU 70 Y
FEEH python 3.12.3 #RAFAT BN FE N iR 227 O
Fl(sum of squares due to error, SSE), L% M &
BRB (K H), #H GeNle 4.0 BEFT UL -7 45 73
M, DLIEAE 435075 55, DL BMI =24 kg/m?> (B B BY,
FEE ) Sk BB i, AR FH DL o7 o 45 306 ) DRI 5 o
AR K AR R R R

2 &R

2.1 ERSTR S R

XF A e 19 1 b B R AR R AT e R HE
(1), HEA T 10 A UEAR AL 45 - PRI (44.44% ) A&
B2J1 (37.78%) . Wk4l (37.78%) . i 1& ¥
(34.44%) & 11(33.33%) k%L (33.33%) S i iR
B (32.22%) | DU JBCAS i 385 e A 1 (28.89% ) L Tl
PR T L0 (28.89% ) K AR B 2 AE (27.78% ) .
WAL i WAL 3 A O | PH R BB R N A
22 EFHH
22.1 BAERE BT HET T R AL BT A
(%) 44 TRIEAs S AR B4R T 10 I, 23R4T I
30T, BERIR (KMO 5B R 0.608, Bartlett 3KTE JE
Ko i LR 7R 13 479.248 ,P<0.001 , $ /R 745
BT — e ARG, nT HEA TR 120407
222 HFRICSTER R ERS Sk, 456
WA EIHRZE () 2) , SR BURFIE(E> 1 7, S
2 DAHEF, (L AEMITE, 25 58, B &k
T 26 5 sl RAE T4 PREE & 8 KGR, 1
O JIELT OB, B ORI T IR BRI 513,
I o] s M P G S AN T A7 AT, T S B R s AT, fik
% t4 PR IREL S fa, R IR 288 O R s
fic s £5: Bk, AR IRER 2, & &I, & 4L ;66 )2
ILIREE AL D v R AR KT ; €7 TR AR 1
PRZ2 IR, DA TR B R Bt A% AL i 518 .
T A H LR MR R Z ) 519 B R
TR, S I B DT Z 2 e 25, 1t R 2R sl it



714 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2025 455 45 4%

1 ERSUR BEIHEE (%)

Fig.1 Circular packing diagram of pattern frequencies (%)
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Fig.2 Curve of the scree plot
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x1 ZOMERESFEEHNSFEENRRAERHE
Table 1 Principal component eigenvalues and cumulative variance contribution rates of
core pattern information items
7 BIHRFFAEE SRR 7 T A7 Al
JEEII S % Bt T FE% Bt JEEII FE% Bt
f1 19.897 19.897 8.755 19.897 19.897 8.755 9.344 9.344 4.111
2 11.069 30.966 4.870 11.069 30.966 4.870 9.093 18.436 4.001
f3 8.851 39.817 3.894 8.851 39.817 3.894 8.038 26.475 3.537
f4 5.599 45.416 2.464 5.599 45.416 2.464 7472 33.947 3.288
{5 5418 50.834 2.384 5418 50.834 2.384 6.451 40.397 2.838
6 5.055 55.889 2.224 5.055 55.889 2.224 6.379 46.776 2.807
7 4.125 60.014 1.815 4.125 60.014 1.815 6.257 53.034 2.753
8 3.813 63.827 1.678 3.813 63.827 1.678 5.930 58.964 2.609
9 3.306 67.132 1.455 3.306 67.132 1.455 5.078 64.041 2.234
10 3.014 70.147 1.326 3.014 70.147 1.326 3.854 67.895 1.696
f11 2.556 72.703 1.125 2.556 72.703 1.125 3.812 71.707 1.677
12 2.409 75.112 1.060 2.409 75.112 1.060 3.405 75.112 1.498
*2 ETAESHNESRRRNRFERRAIESR
Table 2 Information contained in factors and the pattern elements representing the nature and location of diseases
HEWF 4 R R 5, ORERE I R 380 R A WTEIER JRNIUER
F1 f1 KEPHTT AT (0.634), 2 7 %80 (0.591) , Wik 5) Rl 1 25 5 5 (0.716) , KAE T 45 KA fit
(0.647) , IR4E #5(0.789) , H &8 (0.756) , k%4 (0.334)
F2 2 LB T R0 (0.816) , BT (0.786) , TBARIKIS (0.513) , HHUEHR (0.841) FAME K BT
F3 3 Jia o) s AR ARG (0.851) , T AEAAIR (0.776) , & S BE ol G 41.(0.855) , k3% (0.777) /< ML JiT
F4 f4 HIPEEEK (0.877) , 4L 5 150(0.865) , AR MR s 45 (0.633) , LRl i (0.523) Uk N
F5 f5 Jikift (0.893) , I FHIREEZ (0.871), K (0.604) Pe i L
F6 f6 FBLIREE(0.785) , Mk iE(0.712) , T AR (0.555) , IKTL(0.342) i L
F7 7 VU RN T R 1 (0.529) , BUPR 25 (0.784) , T 8RR (0.795) , T I (0.638) , 2% FH (=3
TR (0.362)
F8 f8+£10+f11 T & [1(0.472), ¥ (0.350), ¥ fi§ TR B2 (0.799), # 2 = J1 (0.587), & 11 4 EP S Jiit
(0.678), £ 5E%E(0.771)
9 £9+£12 EPATR L (0.848)  IERERRA (0.816) , KK B DLaki k25 (0.363)  MUBRNRER M I K i
BE2.(0.341)  {d55(0.723)
x3 BESWEARERAERTHE
Table 3 Pattern combinations and classifications shown in the cluster analysis
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Fig.3 Diagnostic analysis of Bayesian network
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Fig.4 Causal paths and sensitivity analysis of the Bayesian network
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