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Association between Reproductive Factors and Cardiovascular Disease Risk in Post-Menopausal
Women: Cross-Sectional Study from the 2016—2017 Korea National Health and Nutrition
Examination Survey

Jiyoun Kang, Jieun Kim, Nanie Yu, Heecheol Kang*
Department of Family Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: Reproductive factors such as childbirth, gravidity, age of menarche, breastfeeding, and use of oral contraceptives could affect the risk of
cardiovascular disease in women. This study aimed to investigate the relationship between reproductive factors and cardiovascular disease in
postmenopausal women in Korea.

Methods: This study included 2,310 women aged >45 years who experienced natural menopause and participated in the 7th Korea National Health
and Nutrition Examination Survey (2016-2017). Cardiovascular disease was defined as myocardial infarction, angina, and stroke. Coronary heart
disease was defined as myocardial infarction and angina. Logistic regression was performed to calculate the odds ratio of cardiovascular disease
with respect to each reproductive factor.

Results: Women who breastfed for longer duration (=24 months) group had a 3-fold higher risk of cardiovascular disease and 4-5-fold higher risk of
coronary heart disease than those in the non-breastfeeding group. One-time pregnancy was associated with a higher risk of coronary heart disease
than gravidity of 6. Early menarche (<11 years of age) was associated with a high risk of stroke. Women who had a history of using oral
contraceptives were at low risk of stroke.

Conclusion: Breastfeeding, low gravidity, and early menarche were associated with an increased risk of cardiovascular disease, whereas use of oral
contraceptives was associated with reduced risk of stroke. However, some of these results were different from previous reports. Therefore, further
studies are needed to identify the relationship between reproductive factors and cardiovascular disease in women.
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Table 1. Baseline characteristics of study participants

Jiyoun Kang, et al. Association between Reproductive Factors and CVD Risk in Post-Menopausal WWomen

Table 1. Continued

Variable Value Variable Value
Age (y) 63.48+0.25 First delivery age groups (y)
Educational level <19 216 (8.4)
<Middle school 1,507 (59.6) 20-24 1,208 (49.3)
High school 530 (26.3) 25-29 756 (35.7)
>College 273 (14.2) 30-34 99 (5.1)
Job >35 31(1.5)
Yes 1,006 (43.8) Gravidity (n) 4.48+0.05
No 1,304 (56.2) 1 49 (2.2)
Household income level 2-3 702 (33.2)
Low 748 (28.5) 4-5 951 (40.9)
Mid-low 595 (24.3) >6 608 (23.6)
Mid-high 493 (23.4) Time from menarche to first delivery (y) 9.24+0.12
High 474 (23.8) Time since menopause (y) 13.53+0.27
Body mass index (kg/m?) 24.12+0.08 History of breast feeding
Waist circumference (cm) 81.80+0.26 Yes 2,075 (88.0)
Total cholesterol (mg/dL) 200.67£0.95 No 235(12.0)
Triglycerides (mg/dL) 131.32+2.39 Total duration of breast-feeding groups (mo)
HDL cholesterol (mg/dL) 52.69+0.37 Never 235(12.0)
LDL cholesterol (mg/dL) 121.98+0.88 1-6 187 (8.6)
Systolic blood pressure (mmHg) 123.3240.47 7-11 71 (3.5)
Diastolic blood pressure (mmHg) 74.60+0.26 12-23 342 (16.8)
HbA1c (%) 5.90+0.02 >24 1,475 (59.1)
Current smoking History of oral contraceptive use
Yes 61 (3.4) Yes 516 (21.1)
No 2,249 (96.6) No 1,794 (78.9)
Alcohol consumption (n) Cardiovascular disease
No 1,136 (46.0) Yes 155 (6.1)
<1/mo 765 (35.0) No 2,155 (93.9)
2-4/mo 262 (12.4) Coronary heart disease
>2/wk 147 (6.7) VYes 95 (4.0)
Physical activity (days/wk) No 2,215 (96.0)
No 548 (20.8) Stroke
1-2 340 (14.1) Yes 62 (2.1)
3-4 483 (21.4) No 2,248 (97.9)
>5 939 (43.6) Total 2,310 (100.0)
Body mass index (>25 kg/m?) Values are presented as meantstandard error or unweighted number (weighted
Yes 873(35.9) %).
No 1,437 (64.1) HDL, high density lipoprotein; LDL, low density lipoprotein; HbA1c, hemoglobin
Dyslipidemia Alc.
Yes 793 (33.9)
No 1,517 (66.1)
HVYZTQ”S'O” 017 (35 (14878(96.6%] vs. 1,927°8[874%], P<0.001), 247]Q o4} B.G 592
No 1,393 (64.8) St 3971 o Wolth(13278(84.8%) vs. 1,34378(57.4%), P<0.001).
apeticmeliis o B Ago] QI & g 2ol vls) 24 Aol o Woko
es ;
No 1,963 (85.9) (23.10£0.374] vs. 24.18%0.0941, P=0.005), 25 -5 3t A7}
Aiﬁ " menarche ) 14320507‘?5 o ST 92%[97.7%] vs. 1,983 [87.5%], P=0.003), 2471 o)A} B5
12-14 910 (43.4) 55 A7t B UATHEITE(84.1%] vs. 1,39478(58.0%], P<0.001).
o S EF Asto] gl T2 gl 2ol WISk 44l 34 o woke.
>
Age at menopause (y) 49.95+0.10 H(5.65+0.373] vs. 4.46+0.058], P=0.001), 247} o BF /5
Age at first delivery (y) 24.14+0.09
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St 7497} ] wokth53H(86.6%) vs. 1,42278[58.5%), P=0.002) (Table 2).
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Variabl Cardiovascular disease Coronary heart disease Stroke
anavie Yes No P-value Yes No P-value Yes No P-value
Age at menarche (y) 15.14+0.14 14.88+0.06 0.090 14.99+0.16 14.90+0.05 0.589 15.39+0.31 14.89+0.05 0.104
<11 4(2.8) 29(1.6) 1(1.3) 32(1.7) 3(5.7) 30(1.6)
12-14 45 (30.7) 865 (44.2) 33(35.8) 877 (43.7) 14 (23.0) 896 (43.8)
15-17 85(52.8) 1,041 (44.9) 50 (51.3) 1,076 (45.1) 35 (54.0) 1,091 (45.2)
>18 21(13.7) 220(9.3) 11(11.6) 230(9.5) 10(17.3) 231 (9.4)
Age at menopause (y) 49.14+0.40  50.00£0.10 0.038 49.08+0.46  49.98+0.10 0.057 4899+0.79  49.97+0.10  0.218
Age at first delivery (y) 23.28+0.31 24.20+0.09 0.005 23.10+0.37 24.18+0.09 0.005 23.65+0.59 24.15+0.09 0.398
First delivery age groups (y) 0.197 0.125 0.468
<19 23(13.0) 193 (8.2) 1(11.7) 205 (8.3) 12 (15.0) 204 (8.3)
20-24 85(52.2) 1,123 (49.1) 57 (57.1) 1,151 (49.0) 29 (43.0) 1,179 (49.4)
25-29 43 (31.6) 713 (36.0) 7 (31.2) 729 (35.9) 17 (32.8) 739 (35.8)
30-34 3.5 96 (5.2) 0(0.0) 99 (5.3) 3(7.1) 96 (5.0)
>35 1(0.7) 30(1.5) 0(0.0) 31(1.5 1.1) 30(1.4)
Gravidity (n) 5.17+0.24 4.44+0.05 0.003 4.96+0.30 4.46%0.05 0.103 5.65+0.37 4.46+0.05 0.001
1 2(2.5) 47 (2.2) 2(3.7) 47 (2.1) 0(0.0) 49 (2.3)
2-3 34 (22.4) 668 (33.9) 9(20.7) 683 (33.7) 5(24.9) 687 (33.4)
4-5 62 (42.9) 889 (40.8) 43 (46.4) 908 (40.7) 20(36.2) 931 (41.0)
>6 57 (32.3) 551 (23.1) 1(29.2) 577 (23.4) 27 (38.9) 581 (23.3)
History of breast feeding <0.001 0.003 0.098
Yes 148 (96.6) 1,927 (87.4) 92(97.7) 1,983 (87.5) 58(94.8) 2,017 (87.8)
No 7 (3.4) 228 (12.6) 3(2.3) 232 (12.5) 4(5.2) 231(12.2)
Total duration of breast-feeding <0.001 <0.001 0.002
groups (Mo)
Never 7 (3.4) 228 (12.6) 3(2.3) 232(12.5) 4(5.2) 231(12.2)
1-6 4(2.0) 183 (9.0) 2(1.4) 185 (8.9) 219 185( 7)
7-11 1(0.8) 03.7) 1(1.1) 70 (3.6) 0(0.0) 71(3.6)
12-23 1109.1) 331 (17.3) 8(11.0) 334 (17.0) 3(5.3) 339(17.0)
>24 132 (84.8) 1,343 (57.4) 81(84.1) 1,394 (58.0) 53 (86.6) 1,422 (58.5)
History of oral contraceptive use 0.610 0.674 0.103
Yes 33(19.5) 483 (21.2) 24.(22.8) 492 (21.0) 9(12.5) 507 (21.3)
No 122 (80.5) 1,672 (78.8) 71(77.2) 1,723 (79.0) 53 (87.5) 1,741 (78.7)

Values are presented as meanztstandard error or unweighted number (weighted
P-values are from Rao-Scott y? test or ANOVA.
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Table 3. The association between reproductive factors and cardiovascular diseases

Model 1° Model 2° Model 3¢
Outcome
OR (95% Cl) P-value OR (95% Cl) P-value OR (95% Cl) P-value
Cardiovascular disease
Total duration of breast-feeding
groups (mo)
Never 1 (reference) 1 (reference) 1 (reference)
1-6 0.999 (0.268-3.725) 0.999 1.075 (0.284-4.062) 0.915 1.128 (0.298-4.269) 0.859
7-11 1.054 (0.121-9.197) 0.962 1.021(0.114-9.103) 0.985 1.169 (0.129-10.631) 0.890
12-23 2.371(0.792-7.096) 0.123 2.514 (0.835-7.568) 0.101 2.346 (0.758-7.261) 0.139
>24 3.518 (1.396-8.866) 0.008 3.467 (1.344-8.941) 0.010 3.050 (1.140-8.163) 0.026
History of oral contraceptive use
Yes 0.773 (0.503-1.188) 0.240 0.734 (0.476-1.132) 0.162 0.718 (0.471-1.095) 0.124
No 1 (reference) 1 (reference) 1 (reference)
Age at menarche (y)
<11 1 (reference) 1 (reference) 1 (reference)
12-14 0.302 (0.072-1.268) 0.102 0.344 (0.079-1.501) 0.155 0.330 (0.068-1.609) 0.170
15-17 0.318 (0.075-1.344) 0.119 0.363 (0.083-1.587) 0.178 0.321 (0.066-1.552) 0.157
>18 0.317 (0.068-1.485) 0.145 0.384 (0.080-1.838) 0.230 0.338 (0.068-1.674) 0.183
First delivery age groups (y)
<19 1 (reference) 1 (reference) 1 (reference)
20-24 0.795 (0.398-1.587) 0.515 0.789 (0.387-1.610) 0.515 0.769 (0.383-1.546) 0.461
25-29 0.896 (0.349-2.300) 0.818 0.908 (0.337-2.442) 0.848 0.889 (0.333-2.377) 0.815
30-34 0.953 (0.134-6.789) 0.961 1.217 (0.150-9.856) 0.854 1.127 (0.145-8.766) 0.909
>35 3.981(0.111-143.111) 0.449 3.941 (0.154-100.621) 0.406 4.227 (0.135-132.127) 0.411
Gravidity (n)
1 1 (reference) 1 (reference) 1 (reference)
2-3 0.458 (0.070-2.982) 0.414 0.447 (0.082-2.434) 0.352 0.504 (0.095-2.683) 0.421
4-5 0.487 (0.079-3.015) 0.438 0.463 (0.088-2.446) 0.364 0.517 (0.100-2.661) 0.429
>6 0.365 (0.056-2.365) 0.290 0.371 (0.068-2.033) 0.253 0.399 (0.074-2.160) 0.286
Coronary heart disease
Total duration of breast-feeding
groups (Mo)
Never 1 (reference) 1 (reference) 1 (reference)
1-6 1.021 (0.151-6.900) 0.983 1.032 (0.152-6.984) 0.975 1.100 (0.165-7.344) 0.921
7-11 2.121 (0.199-22.624) 0.533 2.028 (0.188-21.872) 0.559 2.260 (0.206-24.815) 0.504
12-23 3.916 (0.831-18.440) 0.084 4,045 (0.860-19.026) 0.077 3.812 (0.805-18.057) 0.092
>24 5.062 (1.194-21.466) 0.028 4.821 (1.130-20.565) 0.034 4401 (1.008-19.219) 0.049
History of oral contraceptive use
Yes 1.004 (0.605-1.666) 0.987 0.956 (0.574-1.594) 0.863 0.952 (0.581-1.558) 0.843
No 1 (reference) 1 (reference) 1 (reference)
Age at menarche (y)
<N 1 (reference) 1 (reference) 1 (reference)
12-14 1.157 (0.127-10.530) 0.897 1.371 (0.143-13.159) 0.784 1.418 (0.132-15.276) 0.773
15-17 1.218 (0.143-10.382) 0.857 1.443 (0.161-12.920) 0.743 1.348 (0.136-13.334) 0.798
>18 1.212 (0.207-7.088) 0.831 1.537 (0.256-9.239) 0.638 1.425 (0.224-9.088) 0.707
First delivery age groups (y)
<19 1 (reference) 1 (reference) 1 (reference)
20-24 0.800 (0.301-2.127) 0.654 0.757 (0.285-2.010) 0.576 0.761 (0.293-1.980) 0.575
25-29 0.524 (0.149-1.840) 0.313 0.485 (0.136-1.732) 0.264 0.499 (0.143-1.745) 0.276
30-34, >35¢ Null Null Null
Gravidity (n)
1 1 (reference) 1 (reference) 1 (reference)
2-3 0.198 (0.035-1.109) 0.065 0.188 (0.040-0.894) 0.036 0.192 (0.042-0.869) 0.032
4-5 0.245 (0.048-1.250) 0.090 0.230 (0.052-1.026) 0.054 0.229 (0.054-0.973) 0.046
>6 0.157 (0.028-0.870) 0.034 0.157 (0.033-0.750) 0.020 0.151 (0.032-0.712) 0.017
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Table 3. Continued

Model 1° Model 2° Model 3¢
Outcome
OR (95% Cl) P-value OR (95% Cl) P-value OR (95% Cl) P-value
Stroke
Total duration of breast-feeding
groups (mo)
Never 1 (reference) 1 (reference) 1 (reference)
1-6 1.011 (0.165-6.205) 0.991 1.329 (0.201-8.798) 0.768 1.355(0.214-8.574) 0.747
7-119 Null Null Null
12-23 0.983 (0.203-4.763) 0.983 1.156 (0.225-5.937) 0.862 1.112(0.217-5.689) 0.899
>24 2.179 (0.700-6.788) 0.179 2422 (0.717-8.188) 0.154 2.069 (0.596-7.177) 0.251
History of oral contraceptive use
Yes 0.432 (0.198-0.939) 0.034 0.405 (0.183-0.897) 0.026 0.385 (0.173-0.859) 0.020
No 1 (reference) 1 (reference) 1 (reference)
Age at menarche (y)
<11 1 (reference) 1 (reference) 1 (reference)
12-14 0.094 (0.016-0.532) 0.008 0.106 (0.018-0.632) 0.014 0.085 (0.014-0.502) 0.007
15-17 0.090 (0.016-0.512) 0.007 0.104 (0.017-0.620) 0.013 0.081 (0.014-0.459) 0.005
>18 0.079 (0.011-0.571) 0.012 0.095 (0.012-0.721) 0.023 0.078 (0.011-0.531) 0.009
First delivery age groups (y)
<19 1 (reference) 1 (reference) 1 (reference)
20-24 0.874 (0.328-2.327) 0.787 0.949 (0.344-2.617) 0.919 0.847 (0.310-2.313) 0.745
25-29 2.535(0.761-8.443) 0.129 3.056 (0.885-10.555) 0.077 2.616 (0.779-8.780) 0.119
30-34, >35¢ Null Null Null
Gravidity (n)? Null Null Null

OR, odds ratio; Cl, confidence interval; BMI, body mass index; DM, diabetes mellitus.

*Model 1: adjusted for age.

"Model 2: adjusted for age, BMI, hypertension, DM, dyslipidemia, drinking, smoking.

‘Model 3: adjusted for age, BMI, hypertension, DM, dyslipidemia, drinking, smoking, education, occupation, household income.
9Not enough numbers counted; these cannot be analyzed or the results were skewed.

P-value and OR were obtained from multiple regression analysis.
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3771 Hlolle 147 Bgte ] o] glo olo] thgt kst wEUT AlEFH AeO] YFA0] AATTAL 53Tt £ Aol
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FE=7E 71, ol dARolAe] A4l HTte] HS & dFEo|X] Qith Zhang TV wEW, YAl St AL Sl
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R $RE T oA, 2R Sf 7] AeEi) A BW 24 S5 S HEFY 9 71 Chang 579 A
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Table 4. The characteristics according to the history of breastfeeding
History of breast feeding

Variable Total P-value
Yes No
Total 2,075 (88.0) 235(12.0) 2,310 (100.0)
Age (y) 64.18+0.26 58.31+0.58 63.48+0.25 <0.001
Educational level <0.001
<Middle school 1,422 (63.6) 85 (30.0) 1,507 (59.6)
High school 453 (24.8) 77 (37.0) 530 (26.3)
>College 200 (11.6) 73 (33.0) 273 (14.2)
Job 0.079
Yes 883 (43.0) 123 (49.7) 1,006 (43.8)
No 1,192 (57.0) 112 (50.3) 1,304 (56.2)
Household income level <0.001
Low 702 (30.1) 46 (16.9) 748 (28.5)
Mid-low 542 (24.4) 53 (23.4) 595 (24.3)
Mid-high 427 (22.6) 66 (29.0) 493 (23.4)
High 404 (22.9) 70 (30.6) 474 (23.8)
Body mass index (kg/m?) 24.27+0.09 23.05+0.25 24.12+0.08 <0.001
Waist circumference (cm) 82.32+0.27 77.99+0.70 81.80+0.26 <0.001
Total cholesterol (mg/dL) 199.84+0.99 206.68+2.88 200.67+0.95 0.024
Triglycerides (mg/dL) 131.63+2.33 129.10+8.86 131.32+2.39 0.778
HDL cholesterol (mg/dL) 52.36+0.38 55.06+0.98 52.69+0.37 0.008
LDL cholesterol (mg/dL) 121.40+0.91 126.22+2.66 121.98+0.88 0.082
Systolic blood pressure (mmHg) 123.75£0.49 120.13+1.46 123.32£0.47 0.017
Diastolic blood pressure (mmHg) 74.46+0.27 75.60+0.73 74.60+0.26 0.136
HbA1c (%) 5.92+0.02 5.76:0.04 5.90+0.02 <0.001
Current smoking <0.001
Yes 46 (2.6) 15(8.9) 61(3.4)
No 2,029 (97.4) 220(91.1) 2,249 (96.6)
Alcohol consumption (n) 0.049
No 1,035 (46.9) 101 (39.0) 1,136 (46.0)
<1/mo 683 (34.9) 82 (35.5) 765 (35.0)
2-4/mo 222 (11.5) 40 (19.3) 262 (12.4)
>2/wk 135 (6.7) 12 (6.2) 147 (6.7)
Physical activity (days/wk) 0.095
No 504 (21.6) 44 (15.0) 548 (20.8)
1-2 297 (13.5) 43 (18.8) 340 (14.1)
3-4 441 (21.6) 42 (20.7) 483 (21.4)
>5 833 (43.4) 106 (45.5) 939 (43.6)
Body mass index (>25 kg/m?) <0.001
Yes 812 (37.6) 61(23.5) 873 (35.9)
No 1,263 (62.4) 174 (76.5) 1,437 (64.1)
Dyslipidemia 0.189
Yes 724 (34.5) 69 (29.5) 793 (33.9)
No 1,351 (65.5) 166 (70.5) 1,517 (66.1)
Hypertension 0.001
Yes 851 (36.7) 66 (24.5) 917 (35.2)
No 1,224 (63.3) 169 (75.5) 1,393 (64.8)
Diabetic mellitus 0.032
Yes 324 (14.7) 23(9.3) 347 (14.1)
No 1,751 (85.3) 212 (90.7) 1,963 (85.9)
Age at menarche (y) 15.00+0.06 14.18+0.14 14.90+0.05 <0.001
<11 26 (1.5) 7(.9) 33(1.7)
12-14 775 (40.6) 135 (63.9) 910 (43.4)
15-17 1,055 (47.9) 71 (26.8) 1,126 (45.4)
>18 219(10.0) 22 (6.3) 241 (9.5)
Age at menopause (y) 50.02+0.11 49.44+0.29 49.95+0.10 0.067
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History of breast feeding

Variable Total P-value
Yes No
Age at first delivery (y) 23.75+0.09 26.99+0.30 24.14+0.09 <0.001
First delivery age groups (y) <0.001
<19 212(9.5) 4(0.9) 216 (8.4)
20-24 1,145 (52.8) 63 (23.9) 1,208 (49.3)
25-29 635 (33.2) 121 (54.2) 756 (35.7)
30-34 69 (3.9) 30(13.9) 99 (5.1)
>35 14(0.7) 17(7.1) 31(1.5)
Gravidity (n) 4.61+0.06 3.57+0.12 4.48+0.05 <0.001
1 31(1.5) 18(7.1) 49(2.2)
2-3 589 (31.3) 113 (47.4) 702 (33.2)
4-5 875 (41.6) 76 (36.2) 951 (40.9)
>6 580 (25.6) 28(9.3) 608 (23.6)
Time from menarche to first delivery (y) 8.75+0.12 12.82+0.35 9.24+0.12 <0.001
Time since menopause (y) 14.174£0.28 8.8710.61 13.5310.27 <0.001
Total duration of breastfeeding groups (mo) <0.001
Never 0(0.0) 235 (100.0) 235(12.0)
1-6 187 (9.7) 0(0.0) 187 (8.6)
7-11 71 (4.0) 0(0.0) 713.5)
12-23 342 (19.1) 0(0.0) 342 (16.8)
>24 1,475 (67.2) 0(0.0) 1,475 (59.1)
History of oral contraceptive use 0.392
Yes 474 (21.4) 42 (18.6) 516 (21.1)
No 1,601 (78.6) 193 (81.4) 1,794 (78.9)
Cardiovascular disease <0.001
Yes 148 (6.7) 701.7) 155 (6.1)
No 1,927 (93.3) 228 (98.3) 2,155 (93.9)
Coronary heart disease 0.003
Yes 92 (4.5) 3(0.8) 95 (4.0)
No 1,983 (95.5) 232(99.2) 2,215(96.0)
Stroke 0.098
Yes 58 (2.3) 4(0.9) 62 (2.1)
No 2,017 (97.7) 231(99.1) 2,248 (97.9)

Values are presented as meanztstandard error or unweighted number (weighted %).
HDL, high density lipoprotein; LDL, low density lipoprotein; HbA1c, hemoglobin Alc.

P values are from Rao-Scott y? test or ANOVA.
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