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Cohort Study on Age at Menopause and Mortality
- Kangwha Cohort Study -
Jae Seok Hong, Sang-Wook Yi", Sun Ha Jee?, Tae Yong Sohn*, Heechoul Ohrr”
Department of Public Health, The Glraduate School; Department of Preventive Medicine and Public Health, College of Medicine”; Graduate
School of Health Science and Management®, Yonsei University; Department of Health Service Administration, Yuhan College”
Objective : To examine the association between age at menopause Result and conclusion : Compared to women who had
and mortality in a population-based sample of women in Kangwha, =~ menopause at 45-49 years, the all causes mortality risk ratio was 1.24
Korea. for women with menopause at less than 40 years(95% Cl=1.01-1.53)
Methods : From the Kangwha Cohort, followed-up from 1985 to  and 1.05 for women with menopause at over 50 years(95% Cl=0.92-
1999, the data of the over 55 year old female group(n=3,596) was  1.20). Also, compared to wornen who had menopause at 45-49 years,
used in this study to examine the association between age at  the cancer mortality risk ratio was 1.53 for women with menopause at
menopause and mortality. We calculated the all causes mortality risk  less than 40 years(95% CI=0.78-2.98) and 1.17 for women with
ratio and the cancer montality risk ratio by age at menopause grouping  menopause at over 50 years(95% Cl=0.77-1.80).
using the Cox Proportional Hazards Model with adjustments for age, e
BMI, smoking, education, chronic disease, self-rated health status, Korean J Prev Med 2001;34(4):323-330
aloohol consumption and age at first birth. Key Words: Menopause , Mortality, Cohort studies
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Table 1. Sociodemographic characteristics by age at menopause(%)

Age at menopause(years)

Total <40 40-44 45-49 >50
n=3,461 n=247 n=688 n=1,313 n=1,213 P-value
Education
Never 2,796 193 585 1,071 947
(80.8) (78.8) (85.0) (81.6) (78.0) 0.00
Ever 664 52 103 242 267 ’
(19.2) (1.2) (15.0) (18.4) (22.0)
R
Ever 848 54 205 £18 278
(24.5) 22.0) (29.8) @3.7) 22.9) 000
Never 2,613 191 483 1,002 937 )
o my 80 2 .y 2
Body mass index(kg/m?)
Less than 20.0 - 681 52 152 260 217
(20.1) (21.8) (22.6) 20.2) (18.3)
20.0-22.9 1,233 86 242 471 434
364) (35.9) (36.0) (36.6) (36.6) 011
23.0-24.9 727 41 149 289 248 )
(21.5) 7.2 22.2) 22.4) (20.9)
>24.9 745 60 129 268 288
(22.0) (25.1) (192 (208) @
"Ageatfistbinth(yearsy
Less than 20 877 58 189 332 298
@6.1) 24.2) (28.4) (26.0) (25.3) 04
>20 2,483 182 476 944 881 ’
(73.9) (75.8) (71.6) (74.0) (74.7)
"Alcohol consumption T T
Ever 344 25 73 122 124
9.9) (10.2) (10.6) 9.3) (10.2) 079
Never 3,116 220 615 1,190 1,091 ’
(90.1) 9.8) (8(89.4) 90.7) (89.8)
“Chronic disease T
Ever 1731 135 347 627 622
(50.0) _ 55.1) (50.4) 47.8) (51.2) 011
Never 1,730 110 341 636 593 ’
(50.0) 44.9) (49.6) (52.2) (48.8)
O RAL et ANANAL AZE & Table29) Re 3 ARDE wANY AR DESEETAY 45, W4
de A&AA 1%, AZF AFelx 75 & 9 AA49EE ARHEE BY, 27] & o|F AR 2] ARFEIARE &
4, A 24 d9dA 1019, F £57  dAA (<40 AgAEe] ZlEHTE ol Hs) A7) o F5, w5 o v
A 1ol FAd g A o3 f  (@5494Del vl 1.258j0]gl o o] W), FAT 18 A A A#(204
FoA e AZo7F itk FARLERE Fo3 FEOIUH95% A - F &b s FAE F AFEAH
CI=1.01-1.53). 221} 40-444 HZAT 3 o & AP S-S AT H3trK(Table 3)
2 HBHBATE MEHE 504 ool Agze zgmel vl 919 wrse BAGRE Uiz 2]
Cox H]# N ALY S o]&slo] Hl  AFEAZ Ato)7k Gt B T-2(<404) 7] F - H(45-494)) o)
Adgd wE AgEs A A AT(1985 ZAVGAD, AL AR, & ] Ao 1.24u)d] 3t o]
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FAHLEE G FEIUN5% Atk 74 FAad AF4E B 1926 19309 A(55-594) 47.3+4.84), 1916-
CI=1.00-1.54). Z12iv} 40444 #7473 19304 7559 (F 4 A% <404): 58 19251 A(60-69A4)) 46.8+4.94 181
504 ol HAT L IS Hlwsl ™, 40-44A4: 114, 45-49A): 3079, 50 1915 o] A ZA(T04 o)) T4
of AlEQlsle] 2lo|S AT 4 Uitk Al oAk 276W), 1916-1925\04) 1,482%  46.5+4.7HZ SHAZERE afo]=
SAIZTEER 4 Ao/t 9lg  (AALH: <404 1071, 40-444: 303 YATHp=0.001). EAFFTEY A A
Aos Azelo] ZAFSERE AAA W, 4549A): 5431, 504 o[4k: 529%), o] WE AFeHe AHHA, 1926-
Bl W AP S ARG (Table 19153 o] d ZAA LIBHEHAA 19304 A(55-594) Fo A = 17134]744
4). ZAFTETE 1926-1930F4(55-  F: <d0A): 78%, 40-444): 267, 45-49 oA Algtgldlo] 712 HaYPS
594, 1916-192513 4(60-694) 123 A: 4517, 504 o)A} 3979)0) 3tk T8 Zpo)7F YERA] ekt wka
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o7 fosiAE 2oAut 27|HA
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Table 2. Age-adjusted risk ratios of age at menopause and total mortality UTHRR= 1.26). FE3F 19154 o)A 24)

Age at No. Person- Adjusted 95% Gl (704) ©]3) dHFAANE F7]5H7% 7ol

menopause died  year of follow-up risk ratio ° A AP o] J)1EAY w3 =9t
<40 110 31,898 1.25 1.01-1.53 (RR=1.28).

o S . peTLIe ol 4 Aeate) w7t

’ ' i } = BN

>50 476 159,122 1.04 091-1.17 60t} 700) o g ehe 54

X2 Besy] e 19904 o]F A=
QS oz BAFAY (Table 3).

* Cox proportional hazards model.

Table 3. Age-adjusted risk ratios of age at menopause and total mortality BEAA 19854 BA] 55-5941 91 iy
Age at No. Person- Adjusted o] 53 & 60-644)7} Ho| & 198543}
. . . 95% Cl
menopause died  year of follow-up risk ratio 7o oAk malt)

S MmO uaw g ves an s

, . .85-1. -2 Al o Tabl 0}8 7= o}

4549 510 176,149 10 , . 123 )i}o( ab; ? o =

o =
>50 476 159,122 1.05 0.92-1.20 = o] PI] O Qg Ak 123
o o)
+ Cox proportional hazards model. Bollth. ARt BANE o 2719
+ Adjusted variables : age, BMI(kg/m®), smoking, education, chronic disease, self-rated health status, A O]]H otoz ¢lg} /\]-U]'.r] & O] 7|&
)

rAl FH

alcohol consumption and age at first birth

(40-444)el] wlsl 1.55u) =gkont

Table 4. Age at menopause ane the birth cohort and age-adjusted risk ratio of death, 1985-1999

Birth Agein Age at No. Person- Adjusted
) year of ) i 95% Cl
Cohort 1985 menopause died risk ratio
follow-up
1926-1930 55-59 <40 7 9,078 1.00 0.45-2.25
40-44 18 17,781 133 0.76-2.33
4549 37 48,543 1.0 -
_________________________________ 250 4466613 085205
1916- 1925 60-69 <40 38 15,263 1.26 0.88-1.79
40-44 85 44,760 0.96 0.74-1.25
45-49 T 156 80,257 1.0 -
S 0 M 639 100 080126
Before 1915 70+ <40 65 7,560 o128 0.98-1.67
40-44 189 27,529 0.99 0.83-1.19
45-49 317 47350 1.0 -
250 285 40,057 1.03 0.87-1.20

+ Cox proportional hazards model
» Age-adjusted
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Table 5. Age at menopause of the birth cohort and age-adjusted risk ratio of death, 1985-1999

. . Person- )
Birth Agein Age at No. year of A_djustgd 95% Cl
Cohort 1985 menopause died risk ratio :
follow-up
1926-1930 60-64 <40 6 8,974 1.15 0.48-2.78
40-44 14 17,655 1.37 0.72-2.60
45-49 28 48,232 1.0 -
o ll: 20 - L . 02 122 072204
1916-1925 65-74 <40 29 14,979 1.29 0.86-1.94
40-44 69 44,298 1.04 0.77-1.40
45-49 117 78,719 1.0 -
__________________________________ 20 105 798 095 07312
Before 1915 75+ <40 40 6,638 1.29 0.92-1.82
40-44 111 25,011 0.90 0.72-1.14
45-49 201 43,697 1.0 -
250 163 36,259 0.90 0.73-1.11

+ Cox proportional hazards model
+ Age-adjusted

Table 6. Age-adjusted risk ratio of age at menopause and mortality due to all cancer

1} AL ZPgHLE e B
Age at No. Person-year of  Adjusted . 2 Herdr. g2 - “TEE T
menopause died follow-up risk ratio 95%Cl At Wel = olgd d3g Holu
<40 11 22,976 155 0.80-2.99 ol, 271870l A S3AHY
40-44 22 66,885 097 0.58-1.62 A4S = 7o Bolth
45-49 4 136,037 10 - sal3) 7 AT tolg W o}
250 46 124,582 1.15 0.76-1.74 L] E]— 3.0 O%Tﬂ' .Fﬂ7§?j A].o] oﬂ )?J'i
» Cox proportional hazards model slol= e
« Cancer mortality : Total cancer mortality ﬂ%(mteractlon) TE Q‘L?—] 0}7] ‘OA 0}0:]
2929 e F44 dvugd 5
. . ) . Zol#ES T o(HAZ ol Zoyzl Bv|EZ A
Table 7. Risk ratio of age at menopause and mortality due to all cancer adjuste = = s DA ;— =) K5
for confounders o2 Ura A7 4% 4044 974, 40
. SHAO Bl Algbo.rFolo
Age at No. Person-year of ~ Adjusted \ Aol¥rdes :rLT':: 3 APt
3 = 5 i
menopause died follow-up risk ratio 95% Cl #AE 22YEEE T8 A=
<40 11 23,141 1.53 0.78-2.98 T, A9, A 9disY BE
40-44 22 66,885 1.02 0.60-1.72 olx}e] A% A& 8HE(interaction term)
45-49 44 136,037 1.0 - a3 AR, HAAH, Alge] As
- 250‘ — d4? 124,582 1.17 0.77-1.80 ;i]'_% ?-%%o] E@_% Ei}_‘?_ﬁgﬂ} _—%-odo:}
. ox proportional hazards mode - = =
» Adjusted variables : age, BMI(kg/m?), smoking, education, chronic disease, self-rated health status, _]?" lﬂ]7g ?j%]’ }\}%9’] /\Oli;q-% ?{,}l_ﬂ—ol HH]'
alcohol consumption and age at first birth A 287k Sxu| A2 G= 0.359]
2 AREE 124 $A40R §93
Apole o Athp=0.5549). I AF R
frolatal gttt 504 oo HARAH Al YAFEL H=E Ay JEET 3 ®ek ofue} Cox vlE A 3PS AR S

I}
TANE AR EO] 7| EHHA0-444)  (Table 7). 5 27|91 T2 G2 JF  o]§dtodM e F3ALFFE AHEL
Hop 28 sgtou froletA gkt Aol 71EH940-444) uls o} (Table8).

(RR= 1.15, 95% CI=0.76-1.74). 1.538) 283 504 ol HATE 1.17 A3g AYEH AP Ee] M =

857 FA Q0 19853 dA) d¥, A dle] wEYIEE BeYoy EAFeR A Yt 2& 27|HAo|wA Fax
AFAF, F9E, AH5TE, HIEE o] K% £F2 oAU TR 7S HE7|H A ol o HA
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Table 8. Risk ratio of total mortality according to age at menopause and smoking history

Age at

Smoking

_ Risk ratio
menopause Ever Never
<40 1.35(0.94-1.93) 1.25(0.99-1.59)
>40 1.18(1.04-1.34) 1.0

» 95% Confidence interval
+ Cox proportional hazards model

+ Adjusted Variables : age, BMI(kg/m"), smoking, education, chronic disease, self-rated health status,

alcohol consumption and age at first birth
« <40 : early menopause
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