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Abstract

Objective: This paper aims to analyze the trajectory of pain catastrophizing development and its
influencing factors in patients following mixed hemorrhoidectomy. Methods: Using convenience
sampling, patients who underwent surgery for mixed hemorrhoids at a tertiary hospital’s gastro-
intestinal, hernia, and anorectal surgery department in Zhangjiajie City, Hunan Province, from
November 2023 to November 2025 were recruited. The Pain Catastrophizing Scale was used to
assess levels of pain catastrophizing at three time points: 24 hours post-surgery (T1), 48 hours
post-surgery (T2), and before discharge (T3). Latent growth mixture model was applied to iden-
tify distinct trajectories of pain catastrophizing, and logistic regression analysis was conducted
to determine associated influencing factors. Results: The mean scores for pain catastrophizing at
T1, T2, and T3 were (42.79 % 4.35), (38.01 % 5.86), and (29.63 * 6.62), respectively. The latent
growth mixture model identified three distinct trajectory classes: mild pain catastrophizing
group (41.5%), moderate pain catastrophizing group (28.4%), and severe pain catastrophizing
group (30.1%). Logistic regression analysis revealed that age, education level, and pain coping
strategies were independent predictors of the latent class membership in pain catastrophizing
trajectory among patients after mixed hemorrhoidectomy. Conclusions: Based on latent growth
mixture model, the trajectory of pain catastrophizing in patients following mixed hemorrhoidec-
tomy can be classified into three types: mild, moderate, and severe. Age, education level, and pain
coping strategies are significant independent factors influencing these trajectory patterns. These
findings suggest that clinical healthcare providers should develop individualized pain manage-
ment strategies based on the specific trajectory type and key influencing factors of pain catastro-
phizing in postoperative patients.
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2.1. WENR

SKAMERIFREE, HEEL 2023 4 11 A~2025 45 11 A, 7EMIF A KR AT 5 =20 S 2 e B Iih AT
FIANEHMT FARIGIT IR G RAR G BB MR S IAbRdE: 1) 58 ChERHR 2T 5 (2020)) [9];
2) i >18 %, EFARZETIL; 3) BUNER, BEWEENIER, BAREMEEY: @AEBESN
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AR 200 5
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2.2.1. —REHIPER
MWt BT, AIRER . Y. ISR ZHE . Ea. AN, Eirftgior R, i1

b2 8 M,

2.2.2. PIREEERELER

P KA R AL 38 Sullivan 2811140, % Yap S[ 121004, % EREHE 3 MERE, 3513
MEHRERBE4%H. HR3%FH. L6 % H). RFFRHAZETR: S TPk, N “HREH” 2
CRAEME” AT 0~4 43, SR 0~52 47, 4950 R ORI RAMEA KRR R . AR S LR R
Cronbach’sa %4> 74 0.848~0.877.

2.2.3. H3ChRAETE B X R Ak a) &

P IR IR SRS ) 5 2 bR N 2 AR AR [ 13 BT, LB 25 MR H AN BRI ZE R 7 000,
MR B “CBARSTRE” , 0l 0~6 43, 58N 0~150 43, 1555 B H2 7 9 0 B ER A AR
AT ZE R 1) Cronbach’sa RN 0.899.
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FH AT 58 3 08 B 1 A e BRI & R G R ARG B, HHTAR B A . RIUREET, B
) B OSSRV H ). WA ST, BRMREMESENES . EREBMEREE, K
FORE 4. SRR E KRS NG E S R E, ERES . BAEAR. BT E R4S A
ENTER A . AR AL E 3 R A, B OREEREARSE 24 AT, BRI
S S A IR R ML ER . 5 2 R(T2)MEE 3 R(T3)HE D BIEAR G 48 /N H Be i Yie B2 408 R
MEfb B .
24. GHERE

KH Mplus8.3 BAF M IR AR5 ARG B E IR K MWK RPUS R KIB G . WESH0h. 550
(Entropy)R 43T 1, HEAURS i LBk iy, VG FEFET; DLmE 345 2. 4E 1) (Bayesian Information Criterion, BIC).
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R DU 345 2.1 U (adjusted BIC, aBIC) XL 75 B 1 U (Akaike Information Criterion, AIC){H /)N, 15
M EREBL, ¥ - BHIR - S8 ELUR AL (Lo-Mendell-Rubin test, LMR)#13E T Bootstrap FJ1EL
SRLLAG 56 (Bootstrapped Likelihood Ratio Test, BLRT)F T L5 2 2 [A] 0L & 2 55 . K SPSS27.0 #H1T44
Wotr, FFE IR HE EREERHIE £ PrlEZE (X £5)HTRIR, RZRH M(Pas, Prs)#EAT A
THEBORER . B o LU THEIR . SRR AT R 2 RS0 Fisher MHVIMEZETE . SRR T7 2 5017 .
ZRE DM, KHZ It Logistic [FIH2Hr. LLP<0.05 NERA G THEE L.

3. R
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183 BRAFEA G B3 T1. T2, T3 IR R HMENT-315538(42.79 £4.35). (38.01 £5.86). (29.63 +
6.62)5r. BEEMETTEoHrai RER, F=52.957, P<0.001, & a] 517 RS L 2 57
e -

3.2. RAFBARRRERBRENL RINTHIRA

AW IE LR G R AR 5 38 PR KA B3 1 A NN AR bR, LA 1~4 MBESINRE, &
RIS Tabr W2 1. BEE A H BN, AIC. BIC Al aBIC {512 HT A%, B >0.8. 251 4 (1)
LMR 55 P > 0.05, M2 3 FIREE N 0.945 FHECT H AN 4% 1, H LMRT A1 BLRT A% 35ik 2|
REKT(P <0.05), B IREHYER. KL, 6% BN GIREBRI iR X, AT s 2R
3 AN RAME I AR

Table 1. Fitting analysis of pain catastrophizing development trajectory in patients after mixed hemorrhoidectomy (n = 183)

F 1. RABAREBRERBREL L RITHUE 2470 = 183)

TR AlC BIC aBIC r Entropy HRAMER
LMR BLRT
1 3453.095  3469.142 3453306 - - - 1
2 2976.757 3002433  2977.096 <0.001 <0.001 0.925 0.563/0.437
3 2756.116 2791421  2756.582 <0.001 <0.001 0.945 0.415/0.284/0.301
4 2659.333 2704266  2659.926 0.207 <0.001 0.931 0.257/0.251/0.268/0.224

33. RERFRARERERRIEN L RITHIAF &5

BT 3, SR AR AR G A PR R E R SR B E TR, LA 1. 1) 2 1:76 1,
HIRA ARG BFHW 41.5%, YIHKTFHRAL, #0E =38.733, &% =-7.700, P <0.001, #aahN “&
FEPEIR R ML o 2) KA 2: 52 0], HIRBEFFAR GBI 28.4%, WILE M FLIR KM 734k T &K
F, #iEE =43.680, RIE =-6.446, P<0.001, &N “ARERIERAMELA” o 3) FKH 3. 5546, HiE
GRIARJG B 1) 30.1%, GG PR RAMEAPE 73 A TR 7K1, #kiE = 48.382, R1% =-4.952, P<0.001,
N« HEIRR R AL

34. BERARERERRICEN L RINTBERNNER RIS

SEREIR, 3AMRBEBETEAFER . ZHERE . KRR RIS H R ZE R AR ER (P <
0.05), W& 2.
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Figure 1. Diagram of development trajectory of pain catastrophizing in
patients after mixed hemorrhoidectomy

E 1. REBAREERERRRENL RITE

Table 2. Univariate analysis of influencing factors of pain catastrophizing development trajectory types in patients after mixed
hemorrhoidectomy (n = 183)

2. RABFAREBRERBRENE RNTLBEME RN ERRZSH(n = 183)

NEC BRI A T BV R A2 H P P R HEAL ZH o

HH (n=183) (n="76) (n=152) (n=155) P
FER (X ) 40.20 £ 4.94 42.17+2.52 4445+491  F=15.098<0.001
P 51 5 83 (45.4) 28 (36.8) 26 (50.0) 29 (52.7) ,
=3.881 0.144
n(BE%E, %) 7 100 (54.6) 48 (63.2) 26 (50.0) 26 (47.3) d
PSRRI O 136(743) 55 (72.4) 41 (78.8) 40 (72.7) ,
=0.783 0.676
n(ARE, %] BH 47 (25.7) 21 (27.6) 11(21.2) 15(27.3) x=07 7
WKL 75 (41.0) 20 (26.3) 22 (42.3) 33 (60.0)
RARRH EFRERE 62 (33 30 (39.5 18 (34.6 14 (25.5 2=15.759 0.003
n (G, oy W12 (33.9) (39.5) (34.6) (25.5) 7A=15.759 0.
KEKLLE 46 (25.1) 26 (34.2) 12 (23.1) 8 (14.5)
JEAEHb KA 138(75.4) 55 (72.4) 39 (75.0) 44 (80.0) )
=1.009 0.604
n(AZE, %] i 45 (24.6) 21 (27.6) 13 (25.0) 11 (20.0) 4
<3000 JG 118 (64.5) 48 (63.2) 32 (61.5) 38 (69.1)
[n(ﬁ§1;§§§ %)] 300?%5000 26(142) 133170 6(11.5) 7(127)  2=2.176 0.703
>5000 7t 39 (21.3) 15 (19.7) 14 (26.9) 10 (18.2)
MTEMR  168.7) 7(9.2) 7(13.5) 2 (3.6)
Eyrfr i EREMR 152(83.1) 63 (82.9) 44 (84.6) 45 (81.8) -
m(ﬁ%%,%nﬁmuaﬁ\ H=8.129 0.079
AL P AR 15 (8.2) 6 (7.9) 1(1.9) 8 (14.5)
i L 136 (74.3) 52 (68.4) 42 (80.8) 42 (76.4) )
=2.639 0.26
[n (B, %) JEEH 47 (25.7) 24 (31.6) 10 (19.2) 13 (23.6) 4 7
PRI RIE(X £ 5) 68.17 £ 6.20 67.37 +12.30 61.24+11.62  F=8.551 <0.001
i HFIR Fisher TYIHEZR
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35. RAFARRRERBREN L RITBERINNSERSH

LR AR5 AR i 8 P R A R I 3 AR R A R (DL “ B R RAEAL A NS ), LA
RER A gt 8 ARy B2, 31T 2T Logistic M40, HAZRRMERE 3. 4R ER
RS R A RESE S VIR DN HEME AN [R50 I 5 R A B PR I AEA R FR 328 R S M PR 3R (P < 0.05),
W 4.

Table 3. Assignment of independent variables

F3. BLXEME

HA R g fE 7 2

i JEAEAN
RYERE KERLLLE =0, @haith% =1, ¥IPLUT =2
IR N SRS JFAEAIN

Table 4. Multivariate Logistic regression analysis of influencing factors of pain catastrophizing development trajectory types
in patients after mixed hemorrhoidectomy (n = 183)

T 4. REBFAREEERBRENLRITLBEZMERNZ T Logistic BV (n = 183)

BRI K MEAL A T R AL 2H
TiH 95%CI 95%CI
B OR 18 P1{H B OR 18 P1{H
TR FRR TR FRR
R 7.400 - - - 0.005 3.779 - - - 0.113
R -0.387 0.679 0.593  0.779 <0.001  —0214 0.807 0714 0912  <0.001
ZHERECAIRE KL ERSH)
¥R KRLAUR -3.248  0.039  0.010  0.155 <0.001  —-1.699 0.183  0.051  0.654  <0.001
EAFERE —0.153  0.858  0.246  2.989 0.810 -0.012 0988 0286  3.415 0.985

JEIFMNT SR 0162 1.176  1.110 1.247 <0.001 0.097 1.101 1.048 1.158 <0.001

4. g
4.1. BAFARBEERBEICEU R RINEHB LSR5

AR AWK, IRE RS B R KA S T, o 3 MBS, &
R TR BE PRI KA S b BEPRIR R A B R R o 3R BRI R AL S T 41.5%, Z41AE
T1 BARIHIUE 9 ALK B AR(BEE = 38.733), H FFBERIEHEKRIZE = -7.700, P <0.001), $#RIHFEE
BARJGIROIETE RE IR, BRI PRIEE MR JERIRAS, ARG IR O G B R R . R
IR AL 5 T 28.4%, T1 MIWIME/KFAE T R 28X R (#RFE = 43.680), TRHRPREH(RIR = -6.446, P
< 0.001), FIHZFEERG F WA —E R PP KR, (BEAR G REIRTT 59 HEFT,
RENEIZ D RARAS RPIR VAL, PR OBDIRES BP R asy . 5B SOE 4 5 T 30.1%, T1 %46
KT (B =48.382), TRERIERR/NFRIER =-4.952, P<0.001), FUIILAEE ARG KM
K- SR BEIS (AT BT SR A, AH 505 T8 SR AR T 5 AbI A, AR 5 P OB T T 3 i 5 m fa A
gi b, BUHE =Ry BT IS SR, DR E 2. O FERT s KOz R BE V7 IR BRI E B
BRSSP, SEAN AT AT RS ORISR, B i HOE DR AR B E A, RE N E AT
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NBE, WRATZERHME, R R RGO T, BRI K AR .
4.2. BRABREREERRREN L RITHEME R

4.2.1. i

AT R R RN, B R R KR R (4020 £4.94) % . (42.17
£2.52)% . (44.45£491)%, ZRAGGHFEN(F=15.098, P<0.001), HREI KM KB G315 16
KA &. 270 Logistic BIASHTR, FEe A FSE RN G R AR fG B8 500 K ML Kk RN () B ST 52
MR 2 (P < 0.05). Bi: DIEFERIRRHMA NS, SR 1 %, ANREHM ] REERFK 32.1%
(B = —0.387, OR = 0.679), FANHEEHIIA]BEERFMK 19.3% (B = —0.214, OR = 0.807). F4EZESE[ 71X 242
IR G R AR 5 B R AL T e 25 R R I AR 2 g (R 3 . U R R T Re & — 5T, BlE
RS IE, AR BANEYR BT RS, AR AT E B D Re R . XA RE T N R, I HRE R R
JIES, RJGRIFIERIS AR IR[14]. 5—T71H, FRSBORHEE X T ARG B e 2 #2104 ] B
AR, TSR 5 G e AR AR B SRS 2, AT AT B 0 SRR R A ] o SRR IR IR EE N
INEAFE R BRI B E, ARG IR I BRI SNBSS, A RO RN

42.2. ZHEEE

AW R RN, ZRERELE 3 MNBIER N ZE R G5 E (2 = 15.759, P =0.003).
W1 Ko DL 27 5 3 1 25 5 P R AL 40 o LA R1(60.0%), K& K PA B2 i3 AR 5 P A L S 71 (34.2%)
%76 Logistic [FIAAMT RN, ZHE R R ARSI AR A 5 B P90 9 A0 FBIE (1) il 57 52 1 [R]
F(P<0.05). Bl: LR KL RS, B J DUR % P 588 VAN A8 FE 0 ¢ AL AL ) ] e 1k BRI 96.1%
(B =-3.248, OR = 0.039), VAN H & 5 HMEAZH 1R XU 78 i 35 B AIK 81.7% (B = —1.699, OR = 0.183). 1X
R ZHEFEEORAC, B RAEAACT B R, SIKREUT R AR — (15, ZHE R B R
P R A B R AARE PR A S0 VT ik ) R BRI ZR [ 16] 0 K272 7 S SRR A L) . AR T 20, AR 588 7 723
fRAE IR R, THIXH I B BRI, B PR AR AR S R, S ORI KR . R
BWES N RESHESE B, RAZ O, 06— BRSEEEHD N, RN, 12
e FCPEIR NN RE 77, DA P 9 AL 7K T

4.2.3. BRI HRR

AT LA Z AT R, BRI AR EE AR SR A ZEL IR PR R S A 4 3 70l N (68.17 + 6.20)
3y (67.37+12.30)%0 (61.24£11.62)%, ZREAFGITHE L(F=8.551,P<0.001), 50N XT N
W, KR BIPENR K ALK » 27T Logistic [V TR B, F90 MG SIS 2 AN R S R & 95 R J5 i
PEIR AR HEAR RSB BIZEF AT SE M IR R (P < 0.05). Rl DAERFERIM KL ALU NS IR, PR HEng 15 50
THE 17, EE AN RAEZH I AT RETESS N 17.6% (B = 0.162, OR = 1.176), VAN FEPEIR R A
LA IR REPEIE TN 10.1% (B = 0.097, OR = 1.101). X FWIFIM N X} 7 30 A] 5 25 G2 AR g R MEAL I N, 5
A1 7] T2 B — 5. 7 B IR T 95 RR A R SORT R 7, A G S ) TSR OV A ) R SR,
BRI RAMEA IR B2 ETH[18]0 25 B ARG K AR AR N0 SR, Sl /% . A IlgR. 5K
A SCRE B PRE 25 % 7 ST RIS, T PR AR ALK . TR, R AN AR SR R
VP R BRI 7 2, PR T R SR SRS i 3, B S SR IDUR ARG . D IAT Y, B
PRI 9 A AT, DA G IR

5. g5
HE T AR IR A KB M BR G R 5 R TR R NI, T30 3 Fh, 7 Bl DR PR
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