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Female Hormone Factors Associated with Age-related Macular Degeneration
in Menopausal Korean Women: KNHANES V
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Purpose: To investigate whether endogenous and exogenous female hormone exposures were associated with risks for age-re-
lated macular degeneration (AMD) in postmenopausal women.
Methods: This study included 4,479 postmenopausal females aged 45 years and older who completed the Korea National
Health and Nutrition Examination Survey (KNHANES) V. The participants were divided into 4 groups: subjects with AMD, sub-
jects without AMD, subjects with early AMD, and subjects with late AMD. Variables associated with endogenous and exogenous

female hormone exposures were analyzed.

Results: Among the 4,479 participants, 516 were found to have AMD and 3,963 were normal. There was no significant difference
between the AMD and normal groups execpt for age in the risk analysis. Of the total 516 AMD participants, 488 had early AMD
and 28 had late AMD. Women with AMD who had used oral contraceptives longer in the past had significantly higher odds of late
AMD than early AMD (odds ratio [OR] = 1.013, 95% confidence interval [Cl]: 1.002-1.024). Increasing number of children was al-
so associated with decreased odds of late AMD (OR = 0.672, 95% ClI: 0.506-0.893).

Conclusions: These findings suggest that exposure to endogenous and exogenous female hormones may influence the risk of

AMD progression.
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Table 1. Characteristics and comparison between with AMD and without AMD

Variables Total AMD (n = 516) Normal (n = 3,963) p-value
Age (years) 68.60 + 8.26 62.70 £+ 9.03 <0.001*
OC use 125 (24.22) 875 (22.08) 0.271°
Duration of OC use (months) 26.96 + 35.88 24.39 + 34.63 0.441*
PMH use 72 (13.95) 670 (16.91) 0.090°
Duration of PMH use (months) 40.38 + 54.08 34.90 + 43.49 0.409*
Age at menopause (years) 48.74 + 5.01 48.99 + 5.12 0.284*
Age at menarche (years) 16.39 + 1.84 16.06 + 2.02 <0.001*
Reproductive years” 32.35 + 5.58 32.93 + 5.43 0.020*
Parous 506 (98.06) 3,860 (97.40) 0.368"
Parity 3.76 + 1.68 3.18 + 1.54 <0.001*
BMI (kg/m’) 24.02 4+ 3.43 24.30 + 3.28 0.079*
DM 67 (12.98) 484 (12.21) 0.616°
Hypertension 239 (46.32) 1,522 (38.41) 0.001°
Hyperlipidemia 72 (13.95) 639 (16.12) 0.204
Life time smoker’ 21 (4.07) 143 (3.61) 0.600°
Binge alcohol user 30 (5.81) 355 (8.96) 0.017°

Values are presented as mean + standard deviation or n (%).

AMD = age-related macular degeneration; OC = oral contraceptives; PMH = post menopausal hormones; BMI = body mass index; DM =

diabetes mellitus.

*Reproductive years equal the years between menarche and menopause; "Life time smoker included respondents who reported that they smoked
at least 100 cigarettes in their lifetime and now smoker; IIndependent samples z-test; §Chi—square test.
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Table 2. Characteristics and comparison between early AMD and late AMD

Variables Early AMD (n = 488) Late AMD (n = 28) p-value
Age (years) 68.59 + 8.23 68.79 + 8.95 0.822°
OC use 116 (23.77) 9 (32.14) 0.315°
Duration of OC use (months) 5.94 + 18.46 16.79 + 46.93 0.205%
PMH use 67 (13.73) 5 (17.86) 0.540°
Duration of PMH use (months) 5.70 4+ 24.88 4.39 4+ 16.38 0.595%
Age at menopause (years) 48.75 £ 5.13 48.43 +4.53 0.612}
Age at menarche (years) 16.40 + 1.85 16.25 + 1.65 0.681%
Reproductive years” 32.36 + 5.65 32.18 + 4.48 0.576*
Parous 479 (98.16) 27 (96.43) 0.519°
Parity 3.73 + 1.76 2.96 + 1.26 0.023*
BMI (kg/m’) 24.00 + 3.44 24.44 +3.43 0.375*
DM 64 (13.11) 3 (10.71) 0.713"
Hypertension 227 (46.52) 12 (42.86) 0.706°
Hyperlipidemia 67 (13.73) 5 (17.86) 0.540°
Life time smoker’ 20 (4.10) 1(3.57) 0.891°
Binge alcohol user 27 (5.53) 3 (10.71) 0.255°

Values are presented as mean + standard deviation or n (%).

AMD = age-related macular degeneration; OC = oral contraceptives; PMH = post menopausal hormones; BMI

diabetes mellitus.

= body mass index; DM =

*Reproductive years equal the years between menarche and menopause; "Life time smoker included respondents who reported that they smoked
at least 100 cigarettes in their lifetime and now smoker; “Mann-Whitney U-test; ‘Fisher’s exact test.

Table 3. Risk factors and life time female hormone exposures of wo

men without AMD versus women with AMD

Univariate analysis

Multivariate analysis

Variables OR (95% CI) p-value Multivariate OR p-value
Age (years) 1.073 (1.062-1.084) <0.001 1.077 (1.063-1.091) <0.001
OC use 0.605 (0.273-1.341) 0.216
Duration of OC use (months) 1.003 (0.999-1.007) 0.210
PMH use 0.913 (0.346-2.409) 0.854
Duration of PMH use (months) 0.999 (0.995-1.004) 0.799
Age at menopause (years) 0.990 (0.973-1.008) 0.284
Age at menarche (years) 1.084 (1.036-1.134) <0.001 1.006 (0.958-1.057) 0.801
Reproductive years 0.981 (0.965-0.997) 0.002 0.992 (0.945-1.042) 0.757
Parous 1.350 (0.701-2.601) 0.369
Parity 1.223 (1.161-1.289) <0.001 0.977 (0.917-1.042) 0.480
BMI (kg/m’) 0.975 (0.947-1.003) 0.079
DM 1.073 (0.816-1.410) 0.616
Hypertension 1.384 (1.151-1.664) 0.001 0.993 (0.806-1.223) 0.946
Hyperlipidemia 0.844 (0.648-1.097) 0.205
Life time smoker' 1.133 (0.710-1.809) 0.600
Binge alcohol user 0.627 (0.427-0.922) 0.017 1.017 (0.682-1.518) 0.934

AMD = age-related macular degeneration; OR = odds ratio; CI = confidence interval; OC = oral contraceptives; PMH = post menopausal

hormones; BMI = body mass index; DM = diabetes mellitus.

*Reproductive years equal the years between menarche and menopause; Li
at least 100 cigarettes in their lifetime and now smoker.
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Table 4. Risk factors and life time female hormone exposures of women with early AMD versus women with late AMD

Variables Univariate analysis Multivariate analysis
OR (95% CI) p-value Multivariate OR p-value
Age (years) 1.003 (0.958-1.050) 0.901 1.058 (1.000-1.119) 0.051
OC use 0.658 (0.290-1.495) 0.318
Duration of OC use (months) 1.012 (1.002-1.022) 0.024 1.013 (1.002-1.024) 0.024
PMH use 0.732 (0.269-1.992) 0.541
Duration of PMH use (months) 0.997 (0.979-1.017) 0.783
Age at menopause (years) 0.988 (0.918-1.063) 0.742
Age at menarche (years) 0.957 (0.778-1.178) 0.679
Reproductive years” 0.994 (0.929-1.064) 0.870
Parous 0.507 (0.062-4.151) 0.527
Parity 0.744 (0.575-0.962) 0.024 0.672 (0.506-0.893) 0.006
BMI (kg/m’) 1.036 (0.932-1.152) 0.513
DM 0.795 (0.233-2.709) 0.714
Hypertension 0.862 (0.400-1.861) 0.706
Hyperlipidemia 1.366 (0.502-3.716) 0.541
Life time smoker’ 0.867 (0.112-6.702) 0.891
Binge alcohol user 2.049 (0.582-7.215) 0.264

AMD = age-related macular degeneration; OR = odds ratio; CI = confidence interval; OC = oral contraceptives; PMH = post menopausal

hormones; BMI = body mass index; DM = diabetes mellitus.

*Reproductive years equal the years between menarche and menopause; "Life time smoker included respondents who reported that they smoked

at least 100 cigarettes in their lifetime and now smoker.
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