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ABSTRACT Objective: To explore the associations of menopause with cardiovascular disease ( CVD)
and related metabolic disorders (including hypertension, diabetes or higher blood sugar, obesity, dyslipi-
demia) in Chinese females aged 45 — 59 years . Methods: Data were acquired from a national cross-
sectional survey conducted in 2013, China, which was also the second follow-up survey of China Health
and Retirement Longitudinal Study ( CHARLS). In the study, 4 702 Chinese perimenopausal women
aged 45 - 59 years were enrolled, including 1 769 premenopausal women and 2 933 postmenopausal
women. Information was collected from questionnaires of health status and functioning and physical exa-
mination. General liner models were employed to calculate age-adjusted or age-and-body-mass-index-
adjusted or multiple-factor-adjusted means and their 95% confidence intervals (95% CIs) of cardiovas-
cular risk factors (CRFs). The comparisons of CVD and its risk factors according to menopausal status,
and calculation of adjusted odds ratios ( ORs) and their 95% CIs for the associations of menopause with
CVD and its risk factors were performed by multivariate Logistic regression models separately. Results;
After adjustment for age and other confounders (including body mass index, marriage, education, current
smoking, drink alcohol more than once per month) , statistically significant associations of menopause
with cardiovascular disease, which referred to having a history of heart disease or stroke in this study,
were observed in the participants (OR =1.34,95% CI. 1. 04 —1.74); prevalence of hypertension
(OR=1.42,95%CI. 1.10 —1.84) , prevalence of CRFs clustering number=2 (OR =1.31, 95% CI .
1.02 —1.68) and average waist circumference level (87.11 e¢m, 95% CI. 86.81 —87.42 cm in post-
menopausal group vs. 86.41 cm, 95% CI; 85.99 —86.84 cm in premenopausal group) were presented
higher in postmenopausal group, compared with the premenopausal one. However, diabetes or higher
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blood sugar (OR = 0.96, 95% CI. 0.60 —1.52) , dyslipidemia (OR = 0.84, 95% CI. 0.59 -1.20)
and obesity (OR =1.06, 95% CI. 0.86 —1.32) were not shown significantly statistically related to me-
nopause, after excluding effect of age and other confounders. Conclusion: Postmenopausal women in
China had worse CRFs profile than the premenopausal ones, which implied menopause might aggravate
the CRFs epidemic and increase the risk of cardiovascular disease beyond effects of aging, which would
increase the CVD burden during and after their middle ages.
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Table 1 Comparisons of characteristics of 4 702 Chinese females aged 45 —59 years according to menopausal status

Characteristics Premenopausal Postmenopausal /Y Unadjusted P value

Age/years, x %5 48.88 +2.89 54.17 £3.68 51.67 <0.001
Marriage/ % *

Married 87.20 86.75 0.20 0.655

Not married 12.80 13.25
Education/ %

Lower than primary school 64.74 66.76 2.25 0.324

Middle school to 3 years college 34.69 32.59

Higher than 4 years college 0.57 0.65
Cardiovascular disease/% " 8.93 13.85 24.02 <0.001
Heart disease/% 8.52 12.56 17.47 <0.001
Stroke/ % 0.65 1.56 7.25 0.007
Hypertension/ % 13.04 20.62 41.52 <0.001
Diabetes or high blood sugar/% 3.34 5.69 12.67 <0.001
Dyslipidemia/ % 7.00 8.87 4.80 0.028
Obesity/ % 13.85 13.43 0.16 0.687
Central obesity/ % 53.02 58.57 13.83 <0.001
Clustering number of CRFs=2/% *© 22.32 28.09 17.89 <0.001
Smoking history/ %

Current smoking 2.87 3.24 0.51 0.477

Not smoking currently 97.13 96.76
Alcohol consumption/%

Drink more than once per month 9.35 7.32 6.12 0.013

Drink less than once per month 90. 65 92.68
SBP/mmHg, x +s 123.28 +18.46 126. 15 £20.55 4.09 <0.001
DBP/mmHg, x +s 76.11 +12.43 76.48 +13.10 0.80 0.422
BMI/ (kg/m?) , % + 24.98 +3.83 24.67 +3.87 2.23 0.026
Waist/cm, x x5 85.98 +10.19 87.32 +10.37 3.69 <0.001

CRFs, cardiovascular risk factors; SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index. a, married refers to being
married with spouse present or married but not living with spouse temporarily for reasons such as work ; not married refers to being separated, divorced,
widowed , never married, cohabitated. b, cardiovascular disease refers to having a history of heart disease or stroke. ¢, CRFs includes hypertension, dia-

betes or high blood sugar, dyslipidemia, obesity and central obesity.
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Table 2 Comparisons of age-adjusted, age and BMI adjusted and multiple adjusted odds ratios (95% CI) of
menopause with cardiovascular related metabolic disorders

Cardiovascular related metabolic disorders

Age adjusted OR(95% CI)  Age and BMI adjusted OR(95% CI)

Multiple adjusted OR(95% CI)*

Hypertension 1.32(1.07,1.62) "

Diabetes or high blood sugar 0.90(0.67,1.20)

Obesity 1.06(0.86,1.32)

Dyslipidemia 1.21(0.82,1.77)

Clustering numberof CRFs=2" 1.18(0.99,1.42)

1.45(1.13,1.87) " 1.42(1.10,1.84)

1.00(0.63,1.58) 0.96(0.60,1.52)
0.85(0.59,1.21) 0.84(0.59,1.20)

1.32(1.03,1.70) * 1.31(1.02,1.68) *

BMI, body mass index; CRFs, cardiovascular risk factors. * P <0.05, adjusted associations of menopause with cardiovascular related metabolic dis-
orders. a,adjusted for age, BMI, marriage, education, current smoking, drink alcohol more than once per month. b, CRFs includes hypertension, dia-

betes or high blood sugar, dyslipidemia, obesity and central obesity.
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Table 3  Adjusted means (95% CI) and comparisons of cardiovascular related metabolic disorders according to menopausal status

Cardiovascular Age adjusted mean(95% CI) Age and BMI adjusted mean(95% CI) Multiple adjusted mean(95% CI)*
related metabolic
disorders Premenopausal Postmenopausal Premenopausal Postmenopausal Premenopausal Postmenopausal
SBP/mmH 125.43 124.92 125.46 124.87 125.49 124.81
& (124.15,126.71) (124.00,125.83)  (124.20,126.71) (123.98,125.77)  (124.22,126.75) (123.91,125.71)
DBP/mmHe 76.19 76.43 76.18 76.41 76.32 76.49
mmtle (75.36,77.03)  (75.83,77.02) (75.37,76.99) (75.84,76.99) (75.55,77.09) (75.72,77.27)
24.78 24.78
2
BMI/(ke/m™) 54 53 25 02)  (24.60,24.96)
Waist/em 86.32 87.13 86.30 87.08 86.41 87.11

(85.65,86.99)  (86.66,87.61)

(85.88,86.73)

(86.78.87.38) *  (85.99,86.84) (86.81,87.42) "

SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index. a,adjusted for age, BMI, marriage, education, current smo-
king, drink alcohol more than once per month. * P <0.05, compared between premenopausal women and postmenopausal women ;1 mmHg =0. 133 kPa.
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A, cardiovascular disease, refers to having a history of heart disease or stroke; B, stroke; C, heart disease. CRFs, refer to cardiovascular risk factors,
in these models, including hypertension, diabetes or high blood sugar, dyslipidemia, obesity, central obesity, current smoking, drink alcohol more than

once per month.
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Figure 1 Odds ratios (95% CI) of menopause and clustering number of other cardiovascular risk factors with cardiovascular diseases
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