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Abstract

Objective: To explore the path pattern of carotid atherosclerosis (CAS) influenced by psychological
and behavioral factors by structural equation method. Methods: A cross-sectional study was con-
ducted on 698 patients who were hospitalized or examined in the Affiliated Hospital of Qingdao
University from October 2021 to March 2023. According to the results of carotid ultrasound ex-
amination and health data, they were divided into CAS group with 467 cases and normal control
group with 231 cases. All subjects collected data of type A personality, psychological stress, beha-
vioral lifestyle, demography and other factors, and analyzed the factors influencing CAS by single
factor analysis and Logistic regression, and discussed how these psychological and behavioral
factors affected the mode of action of CAS by structural equation method. Results: Type A perso-
nality, psychological stress, excessive drinking, tobacco dependence, tea drinking, sleep quality,
physical exercise, hobbies, age and gender are the influencing factors of CAS (P < 0.05). Structural
equation model shows that type A personality, physical exercise, sleep quality, tea drinking, age
and gender can directly affect CAS. Psychological stress increases the negative behavior of type A
personality and aggravates CAS. Type A personality can directly affect CAS and promote CAS by
reducing sleep quality. Physical exercise can directly affect CAS or indirectly reduce CAS by regu-
lating type A personality; hobbies indirectly affect carotid atherosclerosis by increasing the en-
thusiasm of physical exercise and excessive drinking by reducing physical exercise; tobacco de-
pendence promotes type A behavior and affects CAS. Conclusion: Type A personality, physical ex-
ercise, age, sex, tea drinking and sleep quality are the factors that directly affect CAS. Type A per-
sonality, physical exercise, psychological stress, tobacco dependence, excessive drinking and hob-
bies have indirect effects on CAS. Structural equation model shows that psychological behavior
and other factors affect the path mode of CAS.
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1. 5|8

Bk A1k (atherosclerosis, AS) & —FPaN ik P 5 S 1505, P 5| s e A Bl P 2 L I S &7 5K
Dige S, 2 SFEE P MR EE 1], BHEr, AR OO RO I A3 T AR ]
Bz —, M N [2]. #shkiE L (carotid atherosclerosis, CAS) & 4= & sh ik i {L i — 585 5T
WESE, BB KA FHA S kA A AH SCB s BoE AR R s BEES R AN fE e R 3, g ikik, & T,
P EARER M, X T C i 1L 875 1 A B B R R X [3] [4]. BEAT A 7t 22 381 AH 9S40 Hr Fl Logistic 434t
SFEOTEARTTH CAS 2RI 2R [5] [6], Wnebwe WO, . REBh. OERNIESE, (BXF CAS &
e &) 2% (14 B AR e sl HLARER TR 35 2 1Al el A EAF FH 5% CAS.

SR DT ARG — B SL L AT AR IR PRUR R AR AL TR, S AT DL EE 2 AR R, IE T B
fife e H AR I AR B 2 A R R R, BARRIRII KN 7] SEE E 2, & AT DA &5 R 2 ) A
PG BE, X R AR BB AT AR RE (8] [9]. ABFFUHUREEN D%, LIRAT R, g REHE,
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2. WRE57HE
2.1. MREMR

REWTTHIE L 2021 4F 10 H~2023 4 3 H T B K= M8 B B Fe s A R gk 698 41, AR P50 50 ik i
PR A A AR, 0 CAS 41 467 19, 1EFXTIRAL 231 6], INARAE: (1) F# >50 ;5 (2) B
LA e A AT NI A A4 & PSTR OELE 7l ER; (3) W/l B RIEREIIER, BEEEFIZE K
A . HEBRARUE: (1) B EENRITIRERES AR s (2) A IFBMEMR . O, . . BEmE
PR (3) BEAAT SIS K N BEDIBR AR S sh ik 2R (4) A BUT R E R BT S > 7 5. Z0F
TR T H B REMEER R R SRRt EGE S : QYFY WZLL 28427).

2.2, ERNAE

K 1026 2 B 7 VR R TR
2.2.1. —fREARAER

AFEHER . R AT NATE T BRSO E DL IR IR SIB IR E g R Z T
B AT 22)

2.2.2. A BlfTRiE)1E

i) =6 FH A (B 29 4T /8% Time Hurry)- 3 4 & 1 &% 505 (Competitive Awareness and Hostility) ] i 4E & (Lie)
=N ERA. MEA 60 AN, B 0~1 i3k, HPE 15 BUREUx A . L &Ry > 759
B BRI B TH + CH 250 A A BT ARy . SHEEEYMEAE B FEbrdE, B > 28 0N A
BAT R, <28 73 NAE A BT NRAY10].

2.2.3. PSTR (DI E K E SR

A DAPEAG IR R A OB E 7K YR VRS T HREr RG0(0~4), HAF o= MA, 1= 1R, 2
= Fi, 3= 4%, 4= 5. BN S50 NE B BZ A, BN 200 47, RIS Holks, &
JBHRR[11],

2.3. GitES IR

FH SPSS 25.0 Guit 23k AT B 0 b1, 1B POk E SR KK A Shapiro-Wilk #8536, 548 1IE& D
AU X £5) 8w, ARG IESDALL M (P25, P75)E R, A K70 H K IES 3 Mann-Whitney U #5 ;
TR R DS R R, BRI R W R A A5 R T Logistic [ A#i € CAS IS %, KH
AMOS 23.0 B 57 45 ¥ 5 R R R BT B R AG 56 . A 30K HEN @ = 0.05. BL P <0.05 NZERH G it
%:)\(o
3. &R
3.1. BEESERER

AWFFRILGIN 698 HlHL R, 1%MEAH T CAS 708 CAS FNIEH KL, Horh CAS 4H 467 %1, 1EH Xt
FRAH 231 ], PR Zo0HT, . MR SEUUE. MR, k. BEIREE. AEBE. WAaRZ.
A BATHy72 CAS MR 2= (P < 0.05). W% 1.
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Table 1. General information of subjects and univariate analysis

=1 WK EN—RAEN R BER RS

B H
LR HED
PSTR iF4;

B AE(n =698)

62 (57, 68)
58 (46, 70)

385 (55.16%)
313 (44.84%)

205 (29.37%)
493 (70.63%)

151 (21.63%)
547 (78.37%)

136 (19.48%)
562 (80.52%)

243 (34.81%)
455 (65.19%)

338 (48.42%)
360 (51.58%)

265 (37.97%)
433 (62.03%)

273 (39.11%)
425 (60.89%)

403 (57.74%)
295 (42.26%)

CAS #(n = 467)

64 (58, 70)
62 (47, 74)

283 (60.6%)
184 (39.4%)

137 (29.34%)
330 (70.66%)

112 (23.98%)
355 (76.02%)

101 (21.63%)
366 (78.37%)

80 (17.13%)
387 (82.87%)

164 (35.12%)
303 (64.88%)

84 (17.99%)
383 (82.01%)

163 (34.9%)
304 (65.1%)

341 (73.02%)
126 (26.98%)

EEMBE®Mm=231)

58 (54, 64)
57 (45, 66)

102 (44.16%)
129 (55.84%)

68 (29.44%)
163 (70.56%)

39 (16.88%)
192 (83.12%)

35 (15.15%)
196 (84.85%)

163 (70.56%)
68 (29.44%)

174 (75.32%)
57 (24.68%)

181 (78.35%)
50 (21.65%)

110 (47.62%)
121 (52.38%)

62 (26.84%)
169 (73.16%)

P 1H
<0.001
0.001
<0.001

0.978

0.032

0.042

<0.001

<0.001

<0.001

0.001

<0.001

3.2. TiEhpkEHEEE T Logistic B354
PR T IC Logistic FIHAMHT BoRERS . VESI. OB, A BT A, EE B, EIRE. T,

OB R WA Z I CAS HIFEM R R (P < 0.05). FHh

OENEL A BTy I R fE

BrA R BEIRBTELF . Ok, AlREL . REBEZRIEBIER, BUEAES KA CAS, Wk 2.
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Table 2. Univariate Logistic regression analysis of carotid atherosclerosis

5 2. MENBKEL B EZE T Logistic EYA5 4

25 & Variable B SE z p OR [95% CI]
el -0.665 0.163 —4.085 <0.001 0.51[0.37,0.71]
WS 0.088 0.012 7.48 <0.001 1.09[1.07, 1.12]
el 0.44 0.206 2.133 0.033 1.55[1.04, 2.33]
A 0.435 0.215 2.023 0.043 1.55[1.01, 2.36]
WHE 2451 0.19 -12.93 <0.001 0.09 [0.06, 0.13]

RHEEFIR o 2 -1.73 0.181 -9.568 <0.001 0.1810.12, 0.25]
A B -2.804 0.2 -14.011 <0.001 0.06 [0.04, 0.09]
bR i -0.528 0.164 -3.226 0.001 0.59 [0.43, 0.81]
AT N 1.998 0.181 11.015 <0.001 7.38[5.17, 10.53]
LB 0.017 0.005 3.47 0.001 1.02[1.01, 1.03]

3.3. BTG REENTERELERE RS

3.3.1. S sEERAE

PR LAERE . PR DOFERIE. A BUTH. ME G BEIRTTE . WO, T, IREE RELFN
HAF R, CAS AR TR, R RABSR A B S HOk T, JFFIH AMOS 23.0
AR AL E SR EOHR B AT IR B IEM A . BRI S P /T 0.05, 13 BIHCH R A4 1 75 FEAs

A, WE 1.
€3
R A ? 02
HEMR BT B
)
.08 13
- 21
ARIT A
37 J \
-.08 25 FH Bk FEREAL
IVS: R 2
HH B
:
N353 i
5]

Figure 1. Structural equation model of influencing factors of carotid atherosclerosis
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3.3.2. A EERREEEREMEES

SEMTRERI RN, R PEA. A BT RE R, BEIRTE . OR T B CAS. R
BRI — A BTN — HShEkEE G RO — EBGR — SR OEINI — A BT
N~ SENEKEEA: WREL — EERG - DBk A BATR - BEEIREE — SEhAKEEAL,
WHEBE — ARITHN — FE)AKEE .

BAREE RN R A BT X CAS BB ok B IE A, HEAE RECN 0.197 (P < 0.001), f&
BHIGXT CAS A o B M M RN, HEEE RECH-0.343 (P <0.001), Fub. MEHl. HEACEE. KR
f CAS H BAER (42 ZE050 514 0.008. —0.115. —0.182. —0.271, ¥ P < 0.001); WARFZLIF*X CAS
A o E A IE ROV, HH AR REON 0.21 (P <0.001), KRB BIEXT CAS & RIAITE AN, HkE R
BUN—0.254 (P <0.001) A FBUAT Sy O FE B AR AT X CAS 45 1] 332 510 (#4412 R 8000 )8 —0.13.0.011
0.102. —0.096, ] P <0.05). W% 3.

Table 3. Path analysis of influencing factors model of carotid atherosclerosis

3. TEBKEU IR RR BN RES

BBERXR B S.E. t P

Tl —~ RE B -0.096 0.044 -2.205 0.027
WARELF — R H B 0.21 0.037 5.703 <0.001
W — A RATH 0.102 0.042 2.441 0.015
HHEEE — ABITA —0.254 0.034 ~7.414 <0.001
CHEME — ABATA 0.011 0.001 10.975 <0.001
ARUTH — MEIRPTE -0.13 0.038 -3.422 <0.001
R — BB AL 0.008 0.001 5.67 <0.001
P — BN -0.115 0.024 —4.848 <0.001
W — IBNKRAERELL -0.271 0.027 -9.921 <0.001
MEARGT o — HBNBK 1L -0.182 0.024 -7.471 <0.001
ARUTH — FHBKRFEREL 0.197 0.025 7.838 <0.001
WEBEG — TBIKGRFEREL -0.343 0.027 -12.89 <0.001

4. i
4.1. M FARMEE G EREES

AHF R TTFEEAE Logistic [FIHLEHR 5, PiRERE SIS e LR E LR, F1. 1
Bl PRI TR PRI BEMRR . AR, R B IR A TR CAS ISP 2. AT
Logistic [81JAFSE K 77 TR IR /047 45 AT LA Y, Logistic [81JA 40 M7 00 o5 22 AN 25 5 LI 5 2 [ fry 5%
i, RS R RN TR 20 5 A B . 5 7 TR AR 4 7 AT LA T 0 DR v o
LM LE L BEIR, 76 TT DLIR NSRRI 70 DR 262 161 () 95 2R A 1 3LAE FA A
4.2. A BT RS BKEE B EIE MBS N

ABEFCRIL A RTINS CAS A BLAL RN, F AT 368 o 3 R e M5 T o ] 2 i st S sh e A6
o AT CAS BRI . A BT NN AL T se . RakpIRaS, SESCBMZ RS0
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Wam[12]. ACRIPZE R S8 I BEOE 5 1R N NEEOHGR OB IO 2%, Bilin's B RN & R B, S Eui
EIRIEHEM, B CAS KIRENRIE13] [14]. 5346, A BT NF R 2 ) LA I 259 it ]
FLRFRMEIR TR 15], ARSI, JIf ARG 3205 B

4.3. FEBEHTRIBKEN A EEMEHEY R

AWHFOR PG H R B BIHRXT CAS A BHHMN, Il es A AT 9 a1 41 A IRl R L
L AT A E B8ORS CAS BRI . SEEERT AL — 20 K F B0 AT BLRRR SO 7 7KF, Bad 4
(K B BAZE AL, el A A B 05 1) SRABA T L Uah kAL IR A RE[16] [17]. ABETURIL A BUATNAE
REBIHRS CAS KT AR, W HES I H Bk T (et B R HERK A 22 [ Z A 22 5T, A
MZEAR A BT U HUE AN AR AR 28 A1 95 18]

4.4. £, M7 REF ERRENIEKEXEEEYN

CAS J&—FEEZLIR[19]. 52 AT IIRIEAN —2, M AT B 5 i 2 I [20]. B CAS 1)
A B e A BE S A S M R R K R [21]. HEBLERKF S5 Eh AkIE AL 2 S, AT o LTh &g,
fRHEM A 5K [22] [23]. REHE CAS MR RIER, X 5 AR o] (3 8 N 5 4i = AR AR NO, {2
HE MR IR AE G [24] 0 BEARAS B BUR R 2 2 FEUA NP N I KRG AL, JLIHR S IR A5 REE 1)
SYULHEIN, K e RO R T EOSE SORE S NS N, B R S AR A I R R [25]

4.5. WA POBE. WREFL. DEN N BEhBKEE B EE N

AR IR IE L 0 A AT % CAS KB AL RN, IXRT g -5 MR o ) S oy Je il T A
Ko JEUT REMS R 2 I SE A 20 S RO, X PT RE S BURB 28 IR T (26 (HRd EERIJE T T SR
MK, R E s TR T — RN, P ER BT R/ — e R L S EUE L i uesh, i NKE
TR RBR(27]. AW IE B BRI S CAS KA P BA AN, XA HE5 KEIN S BRI
55 JRIEIN, JE N 73 BEA5R[28] 0 BEAN, WAE 2 FEAR R R 77, S2niia 3h B 9 R AP 1291
P 5 B G O A B 2R IR [ RN AR AR AP ML o BRAE B FEIR M, R B IR HBIGZS 5 R K
271, RENESR BRI ML DL R W s sk i, ARSI 2 AEAL[30] . IR 1A 7 B0k 5 % 5% Uy 4
&, ATCUREIS SRR BRI (3 1] BRAEBE TR I, NSO AT SR KN R DhRe s, 8 A RUAT N HIRSAE
SN, BEM P A XA, REBOL B LRI R, 45 I A B [32].

LR P, G5 TT R BV R B T SN AL R TR R TR 5 R, BRI O3 R R A TR R )
ERTT R, 9 ST i sl Bk A 4 it 1 F 7o R B AN BRIE T 1%
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