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Abstract
Objectives: We investigated the association between depression and early menopause in South Korean women using data
from Korean National Health and Nutrition Examination Surveys (KNHANES).
Study design: Cross-sectional study
Main outcome measures: Average sleep time per day, age at diagnosis of depression, depression diagnosis, current
depression, depression treatment, restricted activity due to a health, physical, and psychiatric problem, restricted activity,
depression/anxiety/emotional problems, anxiety/depression, one-year psychiatric counseling, one-year suicidal thoughts, oneyear suicide attempt, and suicidal thought rate were assessed. One hundred ninety five same age-matched women, from 20 to
40 years old, each were included in the menstruation and early menopause groups using the results of KNHANES of over the
past 6 years.
Results: To determine the differences in characteristics between the groups, we used the analysis of variance. The average
patient age was 32.8 ± 3.8 years. Abdominal circumference was 75.6 ± 9.8 cm and 79.0 ± 10.9 cm in the menstruation and
early menopause groups, respectively (P<.001). Total cholesterol was 181.0 ± 30.1 mg/dL and 195.2 ± 41.6 mg/dL and low
density lipids were 103.8.0 ± 25.0 mg/dL and 113.0 ± 32.6 mg/dL for the menstruation group and early menopause group,
respectively (P<.001).
Conclusions: Our result suggests that depression is associated with early menopause. We believe that management of life
pattern and depression in early menopause is necessary.
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INTRODUCTION
Menopause is the absence of menstruation for at least 12
1-3
months that is unrelated to surgical or drug treatment. The
average age before menopause is between 50 and 51
years.2,4,5 The cause of menopause is thought to be genetic in
about 50 percent of women, but in addition, many other
factors including obesity, parity, age at menarche, pattern of
menstrual cycles, smoking, socio-economic level, alcohol
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intake, educational level, diet, marital status, and use of
6-9
contraceptives have been investigated. However, there are
10
inconsistencies among the studies.
Early menopause refers to the occurrence of menopause in
women less than 40 years of age. This heterogeneous
disorder affects 1% and 0.1% of women less than 40 and less
11
than 30 years of age, respectively. Early decline in estrogen
production has been associated with an overall increase in
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body weight and the accumulation of abdominal fat.12 This
unfavorable change in the distribution of body fat explains
the increased cardiovascular risk associated with this stage
13
of life. In addition, the risk of many chronic health
problems increases including osteoporosis, obesity, and
14,15
earlier onset of Alzheimer’s disease. Particularly, in the
case of early menopause, it is thought that the problems that
arise from the decrease in estrogen secretion before the age
of 40 years are more than those at the age of 50 years.
Depression is the leading cause of health disability in
women, with a lifetime prevalence of over 20%.16 It is
diagnosed at least twice as often in women compared to
men, representing new rather than recurrent episodes;
however, the reason for this difference between the sexes is
poorly understood.17 Several prospective cohort studies have
reported about two to threefold increase in depressive
18-20
symptoms over the menopausal transition.
However, little
is known about the trajectories of depressive symptoms
across the menopausal transition and the factors that modify
the relationship between menopausal stage and symptoms.
Depressive symptoms cause less functional impairment than
depressive disorders, but are not harmless. Subsyndromal
depression increases the risk of major depression 21, impairs
quality of life 22, and increases health service use.23
Depressive symptoms may also increase the risk and burden
of physical health problems including cardiovascular
24
disease, diabetes, metabolic syndrome, and chronic pain.
The aim of this study was to determine the association
between depression and early menopause based on life
pattern using the data of Korean same-aged women from
Korean National Health and Nutrition Examination Surveys
(KNHANES).

METHODS
Study design and settings
Our study was designed such that Korean women aged 20 to
40 years were matched with women of the same age and
divided into menstrual and menopausal groups using
KNHANES data for 6 years from 2010 to 2015. The detailed
design of KNHANES has been described in a previously
25
published study. It was conducted by the Korean Ministry
of Health and Welfare and was composed of 3 sections: a
health survey, health consultations, and a nutrition survey.
Health consultations were used to survey blood pressure
(BP), age at menarche, abdominal circumference, body mass
index (BMI), hemoglobin, total cholesterol, triglycerides,
high-density lipoproteins, low-density lipoprotein, and
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serum creatinine. The survey data included information
regarding one-man households, home ownership status,
education level, age allowed to drink alcoholic beverages,
frequency of drinking in a year, the amount of alcohol
consumed per time, lifetime smoking status, current smoking
status, diagnosed depression status, current depression
status, history of psychiatric counseling one year previously,
having suicidal thoughts within the previous one year,
having attempted suicide within the past year, and suicidal
thought rate.
The menstruation and early menopause groups had 195
women each; thus, 390 women were included in the study.
All the participants provided written informed consent. The
study protocol conformed to the Ethics Guidelines of the
1975 Declaration of Helsinki and was approved by the
Institutional Review Board of the Korea Centers for Disease
Control and Prevention KCDC (for 2010 to 2012: No.
2010-02CON- 21-C, 2011-02CON-06-C, and 2012-01EXP01-2C; for 2013 to 2015: No. 2013-07CON- 03-4C,
2013-12EXP- 03-5C, and 2015-01-02-6C).
Statistics
For continuous variables, to determine the subjects’
characteristics, a descriptive analysis was performed.
Categorical variables were analyzed using chi-square test to
determine the correlation between the variables. We divided
the subjects into two groups based on the presence of early
menopause. To determine the differences in characteristics
between the groups, we used the analysis of variance. In the
regression analysis of the presence of early menopause, we
adjusted for confounding factors, including BP, age at
menarche, abdominal circumference, BMI, hemoglobin,
total cholesterol, triglycerides, high density lipoprotein, low
density lipoprotein, serum creatinine, one-man household,
home ownership status, education level, age allowed to
consume alcoholic beverages, frequency of drinking in a
year, the amount of alcohol consumed per time, lifetime
smoking status, current smoking status, diagnosed
depression status, current depression status, having received
one-year psychiatric counseling, having had suicidal
thoughts within the previous one year, having attempted
suicide within the past year, and suicidal thought rate.
Significance was defined as P<.001. R version 3.3.1. (R
Foundation for Statistical Computing, Vienna, Austria) was
used for the statistical analysis.
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RESULTS
The average age of the participants was 32.8 ± 3.8 years.
Abdominal circumference was 75.6 ± 9.8 cm and 79.0 ±
10.9 cm in the menstruation and early menopause groups,
respectively (P<.001); total cholesterol was 181.0 ± 30.1
mg/dL and 195.2 ± 41.6 mg/dL, respectively; low density
lipids were 103.8.0 ± 25.0 mg/dL and 113.0 ± 32.6 mg/dL,
respectively (P<.001) (Table 1); no alcohol consumption in a
year was found in 33 and 106 women, respectively (P<.001);
consumption of below 2 cups per time was found in 68 and
52 women, respectively (P<.001); average smoking per day
was 12.0 ± 4.5 and 11.0 ± 7.9, respectively (P<.001) (Table
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2). The number of women diagnosed with depression was 6
and 10, respectively, and those with current depression were
0 and 3 women, respectively (P<.001). The number of
women who had undergone one year of psychiatric
counseling was 5 and 7, respectively; those who had suicidal
thoughts within the previous one year was 18 and 19
women, respectively; those who had attempted suicide
within the previous one year was 3 and 3 women,
respectively; and those had suicidal thought rate was 177
and 176 women, respectively. Among the respondents,
responses regarding suicide were higher in the early
menopause group (Table 3).
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Table 1

Baseline characteristics of women included and excluded
from the analysis

AC, Abdominal circumference; BMI, Body mass index; Hb,
Hemoglobin; T.chol, Total cholesterol; HDL, High-density
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lipoprotein; LDL, Low-density lipoprotein; GFR,
Glomerular filtration rate; FBS, Fasting blood sugar; SBP,
Systolic blood pressure; DBP, Diastolic blood pressure; BP,
Blood pressure: Normal: systolic BP<120 mmHg and
diastolic BP<80 mmHg, High BP: 120≤systolic BP<140
mmHg or 80 mmHg≤diastolic BP<90 mmHg; hypertension:
systolic BP≥140 mmHg or Diastolic BP≥90 mmHg or
person taking antihypertensive agent; DM, Diabetes
mellitus: Normal: fasting glucose<100 mg/dL, High glucose:
100 mg/dL≤fasting glucose<126 mg/dL, Diabetes: fasting
glucose≥126 mg/dL or diagnosis by doctor or taking
hypoglycemic agent or insulin injection
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Table 2

Alcohol and smoking pattern in early menopausal women
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Table 3

Depression in early menopause women

The prevalence of alcohol consumption and drinking
frequency in the early menopausal group were lower than in
the menstrual group in our study. In the early menopausal
women, it was unclear whether the drinking or smoking
habits were pre- or postmenopausal. However, in the early
menopause group, there was a difference compared to the
general menopause group.
In our study, there was a significantly higher response in the
early menopausal group regarding depression diagnosis,
current depression, depression treatment, and one-year
suicide attempt. This is consistent with the fact that
depression is high in menopausal transition women.
However, in addition to depression due to menopause, early
menopause is thought to cause more depression due to the
early onset.
Two different hypotheses link estrogens with depression
during and after the menopause: (1) low estrogen is related
to a depressed mood and (2) the unstable and irregular
hormone production during the menopausal transition
increases weakness to mood disorders in susceptible
women.26

DISCUSSION
There was no significant difference in home ownership or
educational level, but it was found that postgraduate students
had a higher education level in the early menopause group. It
is unclear whether the stress of the highly educated women
caused the early menopause or whether the women, free
from childbearing, could study earlier due to an early
menopause.
In the case of smokers who had reached menopause, there
was no difference between the menstrual and early
menopause groups in our study. On the contrary, the mean
smoking amount per day was 12.0 ± 4.5 in the menstrual
group and 11.0 ± 7.9 in the early menopausal group and was
significantly lower in the early menopausal group.

6 of 8

Although there are some studies on menopause and
depression, there are not many studies on early menopause.
Our study compared the association of depression in early
menopausal women with that in same-aged menstruating
women. In this study, the number of respondents who
answered yes or no, excluding “no responses,” was
significantly higher in the early menopausal group than in
the menstruation group regarding depression diagnosis,
current depression, depression treatment, and suicide attempt
within the previous one year.
BMI was 22.5 ± 3.6 kg/m2 in the menstruation group and
23.2 ± 3.9 kg/m2 in the early menopausal group. This is
consistent with the case of general menopause. Abdominal
circumference was also significantly higher in the
menopausal group than in the menstruation group (75.6 ±
9.8 cm vs 79.0 ± 10.9 cm, P<.001). Estrogen deprivation
causes abdominal and body fat increase, suggesting that
BMI is higher in the menopausal group than in the menstrual
group. In addition, total cholesterol was 181.0 ± 30.1 mg/dL
in the menstrual group and 181.0 ± 30.1 mg/dL in the early
menopausal group, and low-density lipids were also
significantly higher in the early menopausal group than in
the menstrual group. However, our results are inconsistent
with the general menopause group. The high high-density
lipoprotein level in the early menopause group compared to
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the menstrual group was inconsistent with the general
menopause group.
However, our study has some limitations. This study was
cross-sectional and did not include any research on the premenopausal condition, early menopause, post-menopausal
lifestyles, and depression. Furthermore, there have been
insufficient analyses of the mechanism by which these
factors are associated with depression and life pattern in
early menopause.

CONCLUSIONS
This study suggests that early postmenopausal women have
a higher level of depression than menstrual women. This
study is a rare study on the association between depression
and early menopause in same age-matched early menopausal
and menstrual women.
Future studies on the relationship and mechanism between
life pattern and depression in early menopausal women are
needed.

References
[1] WHO. Research on the menopause in the 1990s. World
Health Organ Tech Rep Ser. 1996;866:1–107.
[2] Bromberger JT, Matthews KA, Kuller LH, Wing RR,
Meilahn EN, Plantinga P. Prospective study of the
determinants of age at menopause. Am J Epidemiol.
1997;145:124–133.
[3] Beser E, Aydemir V, Bozkaya H. Body mass index and
age at natural menopause. Gynecol Obstet Invest.
1994;37:40–42.
[4] Luoto R, Kaprio J, Uutela A. Age at natural menopause
and sociodemographic status in Finland. Am J Epidemiol.
1994;139:64–76.
[5] Cramer DW, Harlow BL, Xu H, Fraer C, Barbieri R.
Cross-sectional and case-controlled analyses of the
association between smoking and early menopause.
Maturitas. 1995;22:79–87.
[6] Murabito JM, Yang Q, Fox C, Wilson PW, Cupples LA.
Heritability of age at natural menopause in the Framingham
Heart Study. J Clin Endocrinol Metab. 2005;90:3427–3430.
[7] van Noord PA, Dubas JS, Dorland M, Boersma H, te
Velde E. Age at natural menopause in a population-based
screening cohort: the role of menarche, fecundity, and
lifestyle factors. Fertil Steril. 1997;68:95–102.
[8] Hardy R, Kuh D, Wadsworth M. Smoking, body mass
index, socioeconomic status and the menopausal transition
in a British national cohort. Int J Epidemiol.
2000;29:845–851.
[9] Parazzini F. Determinants of age at menopause in women
attending menopause clinics in Italy. Maturitas.
2007;56:280–287.
[10] Harlow BL, Signorello LB. Factors associated with
early menopause. Maturitas. 2000;35:3–9.
[11] Coulam CB, Adamson SC, Annegers JF. Incidence of

7 of 8

premature ovarian failure. Obstet Gynecol.
1986;67:604–606.
[12] Toth MJ, Tchernof A, Sites CK, Poehlman ET. Effect
of menopausal status on body composition and fat
distribution. Int J Obes Relat Metab Disord.
2000;24:226–231.
[13] Gambacciani M, Ciaponi M, Cappagli B, De Simone L,
Orlandi R, Genazzani AR. Prospective evaluation of body
weight and body fat distribution in early postmenopausal
women with and without hormonal replacement therapy.
Maturita. 2001;39:125–132.
[14] Worley RJ. Age, estrogen, and bone density. Clin
Obstet Gynecol. 1981;24:203–218.
[15] Jacobsen BK, Heuch I, Kvale G. Age at natural
menopause and stroke mortality: cohort study with 3561
stroke deaths during 37-year follow-up. Stroke.
2004;35:1548–1551.
[16] Kessler RC, Berglund P, Demler O, Jin R, Merikangas,
Walters EE. Lifetime prevalence and age-of-onset
distributions of DSM-IV disorders in the National
Comorbidity Survey Replication. Arch Gen Psychiatry.
2005;62:593–602.
[17] Kessler RC, McGonagle KA, Swartz M, Blazer DG,
Nelson CB. Sex and depression in the National Comorbidity
Survey I: lifetime prevalence, chronicity and recurrence. J
Affect Disord. 1993;29:85–96.
[18] Dennerstein L, Guthrie JR, Clark M, Lehert P,
Henderson VW. A population-based study of depressed
mood in middle-aged, Australian born women. Menopause.
2004;11:563–568.
[19] Cohen LS, Soares CN, Vitonis AF, Otto MW, Harlow
BL. Risk for new onset of depression during the menopausal
transition: the Harvard study of moods and cycles. Arch Gen
Psychiatry. 2006;63:385–390.
[20] Woods NF, Smith-DiJulio K, Percival DB, Tao EY,
Mariella A, Mitchell S. Depressed mood during the
menopausal transition and early postmenopause:
observations from the Seattle Midlife Women’s Health
Study. Menopause. 2008;15:223–232.
[21] Pietrzak RH, Kinley J, Afifi TO, Enns MW, Fawcett J,
Sareen J. Subsyndromal depression in the United States:
prevalence, course, and risk for incident psychiatric
outcomes. Psychol Med. 2013;43:1401–1414.
[22] Rodrı´guez MR, Nuevo R, Chatterji S, Ayuso-Mateos
JL. Definitions and factors associated with subthreshold
depressive conditions: a systematic review. BMC
Psychiatry. 2012;12:181.
[23] Cuijpers P, van Straten A, Smit F, Mihalopoulos C,
Beekman A. Preventing the onset of depressive disorders: a
meta-analytic review of psychological interventions. Am J
Psychiatry. 2008;165:1272–1280.
[24] Bromberger JT, Kravitz HM. Mood and menopause:
findings from the Study of Women’s Health Across the
Nation (SWAN) over 10 years. Obstet Gynecol Clin North
Am. 2011;38:609–625.
[25] Sanghui K, Yuna K, Myoung-jin J, et al. Data resource
profile: the Korea National Health and Nutrition
Examination Survey (KNHANES). Int J Epidemiol.
2014;43:69–77.
[26] Freeman EW, Sammel MD, Liu L, Gracia CR, Nelson
DB, Hollander L. Hormones and menopausal status as
predictors of depression in women in transition to
menopause.
Arch Gen Psychiatry. 2004;61:62–70.

Association Between Depression And Early Menopause In South Korean Women

Author Information
Myungchul Jung
Department of Obstetrics and Gynecology, Seoul Paik Hospital, College of Medicine, In Je University of Korea
Republic of Korea
Hoseok Koo
Department of Medicine, Seoul Paik Hospital, College of Medicine, In Je University of Korea
Republic of Korea
Ji Hyun Noh
Department of Obstetrics and Gynecology, Seoul Paik Hospital, College of Medicine, In Je University of Korea
Republic of Korea

8 of 8

