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Impact of Early Menopause on the Risk of Metabolic Syndrome and Its Components in
Korean Women: Using the 4™ to 8" Korea National Health and Nutrition Examination
Survey (2007~2021)

So, Eun Sun
Professor, College of Nursing, Jeonbuk National University, Jeonju, Republic of Korea

Purpose: This study was conducted to determine the impact of premature menopause (PM) on metabolic syndrome and its components to
determine its contribution to the health of Korean women undergoing natural menopause. Methods: This study used data from the 4™ to
8" National Health and Nutrition Examination Survey (2007~2021). A total of 11,989 women aged 30 to 65 who responded to questions
about their current menstrual status, natural menopause status and its age. Complex sample multivariate Cox proportional hazards regression
analysis was used. Results: Compared with women with late menopause, women with PM had a 1.34 times higher risk of developing metabolic
syndrome. Excluding the risk of high blood pressure, women with PM had a significantly higher risks of increased waist circumference, decreased
high-density lipoprotein, increased risk of high triglycerides, and increased fasting blood glucose. Conclusions: The results of this study provided
data that can be applied to policies or interventions to prevent or manage metabolic syndrome in women with PM in Korea.
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Table 1. The Differences in Sociodemographic, Women’s Health, and Health Behavior Characteristics According to Age of Natural

Menopause (N=11,989)
Premature Early Normal Normal Late
Variables menopause menopause menopausel menopause2 menopause t/%? p
53 (4.5) 930 (7.8) 3822 (31.9) 5777 (48.1) 924 (7.7)
Age (years) 52.05+£.42 53.97+.24 55.40+.09 57.14£0.6 60.06£.11 1008.47 <.001
Education
Elementary school 191 (30.5) 308 (28.4) 1213 (293) 1743 (28.0) 391 (39.6) 75.21 <.001
Middle school 80 (15.6) 187 (20.7) 751 (19.0) 1204 (20.5) 186 (22.0)
High school 185 (35.9) 290 (343) 1267 (26.1) 1902 (35.3) 241 (27.2)
University 80 (18.0) 140 (16.6) 581 (15.6) 918 (16.2) 106 (11.2)
Socioeconomic status
Low 527 (384) 918 (36.5) 2624 (30.9) 2781 (25.8) 948 (39.4) 65.65 <.001
Middle-low 300 (24.7) 568 (25.5) 1951 (26.3) 2505 (26.0) 649 (27.8)
Middle-high 211 (204) 377 (182) 1494 (21.8) 2095 (22.9) 411 (184)
High 178 (16.6) 358 (19.8) 1388 (20.9) 2239 (25.3) 331 (14.4)
Age at menarche
Early 154 (32.5) 292 (31.5) 990 (28.3) 1311 (23.9) 170 (20.3) 64.72 <.001
Late 377 (67.5) 636 (68.5) 2811 (71.7) 4436 (76.1) 747 (79.7)
Gravidity
Yes 513 (953) 902 (97.3) 3734 (97.6) 5687 (98.7) 915 (99.3) 5043 <.001
No 23 (4.7) 27 (2.7) 86 (24) 88(1.3) 9(0.7)
Oral contraceptive use
Yes 90 (16.3) 188 (19.4) 768 (19.4) 1028 (17.8) 175 (18.7) 6.25 378
No 446 (83.7) 741 (80.6) 3051 (80.6) 4747 (82.2) 749 (81.3)
Binge drinking
More than once a week 43(11.8) 78 (14.4) 249 (11.9) 321(10.2) 53(11.2) 36.87 001
About once a month 118 (37.5) 208 (38.2) 734 (33.6) 1047 (31.6) 141 (28.2)
Never 170 (50.7) 275 (47.4) 1264 (54.6) 2034 (58.2) 311 (60.5)
Lifetime smoking
Yes 72 (14.9) 91 (10.9) 329 (9.2) 392 (7.3) 58 (6.5) 54.61 <.001
No 462 (85.1) 835 (89.1) 3476 (90.8) 5370 (92.7) 862 (93.5)
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Table 3. Risk of Metabolic Syndrome Related to Age of Natural
Menopause

HR 95% Cl p
Natural menopause (vs. late menopause)
Premature menopause 1.34 1.08-1.67 008
Early menopause 1.22 1.03-1.45 025
Normal menopause]l 1.31 1.17-148 <001
Normal menopausee?2 1.22 1.09-1.37 001

3. AHA IIF AP7of| 2 EHAI%E._ 74 2

QI+ *Pﬁﬂﬁ-@“ﬁ% 789 B53& wAgs #H1E A7l
2 At 18 918 Ak =& w7g o/} vlastod
z7] H7 o EHM%?% g f1o] 1.344(95% CI: 1.08-167,
p=008), 0] HA oA 1228(95% CI: 1.03-145, p=025), 45-49A]]
2} 50~544100 Z4AF #7044 1.318(95% CL: 1.17-148, p<001)2}
1228§(95% CI: 1.09-137, p=001) =}TKTable 3, Figure 2).
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Table 2. Metabolic Syndrome and Its Components and Differences According to Age of Natural Menopause

Premature Early Normal Normal Late
Variables menopause menopause menopausel menopause2 menopause x* p

53 (4.5) 930 (7.8) 3822 (31.9) 5777 (48.1) 924 (7.7)
Metabolic syndrome 182 (36.3) 305 (33.1) 1217 (32.6) 1909 (32.9) 369 (40.5) 2198 005
Increased waist circumference 287 (54.6) 512 (53.8) 1938 (50.1) 9(533) 589 (64.7) 60.53 <.001
Low high-density lipoprotein 259 (50.4) 415 (454) 1691 (45.3) 2486 (42.6) 417 (45.0) 16.55 022
High triglyceride 159 (33.0) 268 (30.8) 996 (27.2) 1514 (27.3) 283 (32.8) 2191 005
High blood pressure 61 (27.0) 299 (31.2) 1243 (31.6) 1958 (31.9) 361 (38.5) 2338 003
High fasting glucose 176 (35.6) 300 (34.9) 1221 (33.1) 2046 (36.7) 370 (41.7) 2690 001
Table 4. Risk of Factors Measuring Metabolic Syndrome Related to Age of Natural Menopause HR(95% CI), p

lr;irces;efirewnizt LovTip@Sgtde e;:sity High triglyceride High blood pressure  High fasting glucose

Premature menopause 1.32(1.12-1.57), .001 1.85(1.54-2.22), <001  1.70(1.35-2.14), <.001 1.13(091-1.39), .276 1.46(1.17-1.81), .001
Early menopause 1.21(1.05-1.39), 008  1.47(1.25-1.74), <.001 1.43(1.17-1.75), .001 1.14(0.96-1.36), .131 1.27(1.07-1.51), .007
Normal menopausel 1.22(1.11-1.33), <001 1.49(1.33-1.67), <001  1.39(1.20-1.61), <001  1.31(1.17-1.48), <001  1.33(1.17-1.50), <.001
Normal menopause2 1.19(1.09-1.30), <001  1.32(1.19-1.47), <.001 1.26(1.09-145), .001 1.21(1.08-1.35), .001 1.34(1.19-1.51), <.001
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Figure 3. Risk of factors measuring metabolic syndrome components associated with age of natural menopause (vs. late menopause)
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