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[ Abstract] Objective To explore the effects of bone mineral density on carotid atherosclerosis and carotid
plaque vulnerability in perimenopausal women. Methods A total of 1 000 perimenopausal women who underwent physical
examination in Physical Examination Center, Affiliated Hospital of Hebei Engineering University from July to October 2021 were

retrospectively selected as the study subjects. The clinical data, biochemical indexes, bone mineral density T value, the incidence
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of carotid atherosclerosis and carotid plaque vulnerability were collected. The influencing factors of carotid atherosclerosis and
carotid plaque vulnerability in perimenopausal women were analyzed by multivariate Logistic regression analysis. Results
The subjects were divided into the normal bone mass group (n=361) , osteopenia group (n=380) and osteoporosis group (n=259)
according to bone mineral density T value. The proportion of subjects with coronary heart disease history, incidence of carotid
atherosclerosis and carotid vulnerable plaque in osteopenia group and osteoporosis group were higher than those in normal
bone mass group, the proportion of subjects with coronary heart disease history, incidence of carotid atherosclerosis and carotid
vulnerable plaque in osteoporosis group were higher than those in osteopenia group (P < 0.05) . The subjects were divided into
carotid atherosclerosis group (n=667) and non—carotid atherosclerosis group (n=333) according to whether they had carotid
atherosclerosis. The proportion of subjects with hypertension and coronary heart disease history in carotid atherosclerosis group
were higher than those in non—carotid atherosclerosis group, and bone mineral density T value was lower than that in non—carotid
atherosclerosis group (P < 0.05) . Multivariate Logistic regression analysis showed that the history of coronary heart disease and
bone mineral density T value were influencing factors of carotid atherosclerosis in perimenopausal women (P < 0.05) . The subjects
were divided into carotid vulnerable plaque group (n=585) and the non-carotid vulnerable plaque group (n=415) according to
carotid plaque vulnerability. The proportion of subjects with smoking, hypertension and coronary heart disease history in carotid
vulnerable plaque group were higher than those in non—carotid vulnerable plaque group, and bone mineral density T value was lower
than that in non—carotid vulnerable plaque group (P < 0.05) . Multivariate Logistic regression analysis showed that the history of
coronary heart disease and bone mineral density T value were influencing factors of carotid plaque vulnerability in perimenopausal
women (P < 0.05) . Conclusion Perimenopausal women with osteopenia or osteoporosis have increased incidence rates of carotid
atherosclerosis and carotid vulnerable plaque. And bone mineral density is an influencing factor for carotid atherosclerosis and
carotid plaque vulnerability in perimenopausal women.

[ Key words ]

Perimenopause; Bone density; Carotid artery diseases; Plaque, atherosclerotic; Root cause analysis
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Table 1 Comparison of clinical data, biochemical indexes, incidence of carotid atherosclerosis and carotid vulnerable plaque among the three groups

5 H FRIEWA (n=361)  BEMEVA (n=380)  BFHRA (n=259) F(Ox*) M Pl
g (x5, %) 458+22 458120 46.0x2.1 1.178 0.631
BMI (X5, kg/m®) 25.6+24 25423 256+23 0.881 0.415
HER (X£5, cm) 78+7 78+7 78+7 0.041 0.960
SBP (X+s, mm Hg) 116 + 10 16+ 11 116+ 11 0.075 0.928
DBP (X+s, mmHg) 68+7 69 +7 69 +7 0.026 0.974
WL (n (%) ) 45 (12.47) 31 (8.16) 28 (10.81) 3.750° 0.153
HIMESE (n (%) ) 177 (49.03) 189 (49.74) 145 (55.98) 3.374° 0.185
LR (n (%) ) 161 (44.60) 194 (51.05) " 168 (64.86) ™ 25.211° <0.001
FPG (X5, mmol/L) 501048 5.04+0.46 4.98 +0.47 1272 0.281
TC (X#s, mmol/L) 4.81+0.37 4.80+0.36 4.85+0.39 1.483 0.228
TG (X+s5, mmol/L) 1.87+0.32 1.83+0.29 1.82+0.30 2,510 0.082
LDL-C (X5, mmol/L) 2.83+0.48 2.85+0.35 2.79+0.36 1.897 0.151
HDL-C (X#s, mmol/L) 1.08 +0.13 1.10+0.11 1.09 +0.09 2.894 0.056
E, (X5, ng/l) 29.18 +3.05 29.23 +3.11 29.16 +3.27 0.044 0.957
FSH (X s, U/L) 63.19+5.73 63.13+5.92 63.25+5.86 0.033 0.968
Bk (n (%) ] 201 (55.68) 254 (66.84) " 212 (81.85) 46.522° <0.001
BN ZRIER (n (%) ] 167 (46.26) 195 (51.32) " 223 (86.10) 111.624° <0.001

W FPG=23 1MW, E,=M A, FSH=OIERLZ; | mm Hg=0.133 kPa;

I3, P<0.05

For x M TR B RIEFANE, P<0.05; Fon SR
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Table 2 Comparison of clinical data, biochemical indexes, bone mineral
density T value between carotid atherosclerosis group and non—carotid

atherosclerosis group
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Table 4 Comparison of clinical data, biochemical indexes, bone mineral
density T value between carotid vulnerable plaque group and non—carotid

vulnerable plaque group

o i (o) Bl (e (O P 78 S (ot S Lty ¢ (AP
g (X x5, %) 459+22 458+23 0964 0336 (X s, %) 459+20 458+1.8 0812 0417
BMI (X5, kgm®) 255431 255428 0149 0882 BMI (X5, kg/m®) 256+19 254121 1570 0117
JER (X+s, em) 79+8 78+7 1940 0.053 JER (X£s, em) 79438 78+9 1.848  0.065
SBP (X5, mmHg) 116+ 12 115+ 14 LI73 0241 SBP (X +s, mmHg) 1712 11610 138 0.165
DBP (X +s, mmHg) 69+7 69+8 0347 0729 DBP (X5, mmHg) 6912 6810 1815 0070
WAL Cn (%) ) 73 (10.94) 31 (931) 0637 0425 W (o (%) ) 84 (14.36) 20 (4.82) 23710 <0.001
FIES (n (%) ) 377 (56.52) 134 (40.24) 23563 <0.001 FILER (n (%) ) 345 (58.97) 166 (40.00) 34979 <0.001
L (n (%)) 397 (59.52) 126 (37.84) 41857 <0.001 FOFE (n (%) ) 356 (6085) 167 (4024) 41352 <0.001
FPG (X +5, mmol/L) 5.02£0.51 499£047 0900 0369 FPG (X5, mmol/L) 503£0.52 4.98+0.50 1522 0128
TC (X +5, mmol/L) 483+045 4.80£0.42 1016 0310 TC (X5, mmol/L) 483045 481042 0712 0477
TG (X5, mmol/l) 1.85+0.23 182031 1724 0.085 TG (X +5, mmol/L) 1852021 1.83£0.17 1603 0.109
IDL-C (X5, mmolll.) 2834036 2.80£0.33 1276 0.202 LDL-C (X +s, mmol/.)  2.80+0.29 282£0.23 1168 0.243
HDL-C (X s, mmolL)  1.10£0.15 1.08+0.19 1813 0.070 HDL-C (X5, mmol/l.)  1.08+0.23 1.10£0.31 LI71 0242
E, (X5, ngl) 2901+348 29.15+3.07 0267 0.790 E, (X+s, nglL) 2921+348 29.16+2.95 0238 0812
FSH (X s, UL) 63.20 £ 6.95 63.17+7.24 0.063  0.949 FSH (X +s, UL) 6320741 63.18 £ 6.85 0.043 0.965
HHETE (Xs) -2.15+043 -1.64+0.29 19.536  <0.001 HEETH (Xs5) -2.13£0.28 -1.77£0.25 20933 <0.001
TE: R xOME T "R x A

R3 WA LoV S A SN K R RE AR (R 2R 1 2 R 2 Logistic 7]
F53
Table 3 Multivariate Logistic regression analysis of influencing factors of

carotid atherosclerosis in perimenopausal women

Wald

i B SE i PlE  ORfH 95%CI
MRS 0.833 0.502 2.753  0.098 2300 (0.860, 6.153)
GRS 1.239 0.566 4792 0.029 3.452  (1.138, 10.468)
HHETH 0943 0415 5163 0.024 2568 (1.138, 5.792)

TIE (SHME ) o A, BT Z IR Logistic[MlIH 3T,
SRR, TR SR R DR Rl s 2 ok S s ik
PERGIRTERISL RN R (P<0.05) , WS,
3 itig
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ShBKoRRERE AL S Sl DK R 2 P B, 45 2R,
BRI B AN AT T S 1 L RSB koK
FEREAL . SEh Ik S R A A e T R IE 4L, B R
BANZH AT T o S o L S Ssh ksl ReRliAL . sl ks
PAPER A A AR T D, SRR 2 e
JE s 5 LA TR i S B S ko RERE AL . B3T3l ik 5

RS LI IKIER S 15 R0 [ R A 22 [ 3K Logistic [ 734y
Table 5 Multivariate Logistic regression analysis of influencing factors of

carotid plaque vulnerability in perimenopausal women

Wald

AR B SE i P{E ORfH 95%CI
WA 0.964 0549  3.083  0.080 2.622 (0.894, 7.691)
FRIEEE 0719 0382 3543 0.060 2.052 (0.971, 4.339)
SEOEE 1.025 0488 4412 0.036 2787 (1.071, 7.253)
HEETE 1155 0420 7.563  0.006 3.174 (1393, 7.230)
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