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Objective No reports have investigated the influence of age at first or last childbirth on maternal mental health. The aim of this study
was to determine whether there is an association between age at first or last childbirth and the mental health of premenopausal women.

Methods The data used in this study were collected from the 2010 to 2012 Korea National Health and Nutrition Examination Surveys.
A total of 3,370 premenopausal women were considered. The association between childbirth age and maternal mental health factors, in-
cluding stress, depressed mood, and suicidal ideations were analyzed using multiple logistic regression analyses adjusted for confound-
ing factors.

Results After adjusting confounding factors, younger maternal age at first childbirth was found to be associated with an increase in the
prevalence of maternal depressed mood and suicidal ideations. Also, older maternal age at last childbirth was related to an increase in ma-
ternal stress, depressed mood and suicidal ideations.

Conclusion Both younger first childbirth and older last childbirth maternal age may be risk factors for poor outcomes of premenopaus-
al women’s mental health. These data support the need for comprehensive mental health assessment for premenopausal women who either

gave birth at an age too young or too old.
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INTRODUCTION

Worldwide, epidemiologic studies have suggested that an
increased risk of major depressive disorder (MDD) exists in
women in comparison with in men. In the United States, the
National Comorbidity Survey found that the prevalence of
MDD is nearly two-fold higher in women between the ages of
15 and 54 years versus in men." In the European Outcome of
Depression International Network study, the prevalence of
MDD was 10.05% [95% confidence interval (CI), 7.80-12.85]
for women versus 6.61% (95% CI, 4.92-8.83) for men.? This
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phenomenon was also identified in other locations such as
Canada, Puerto Rico, Lebanon, Taiwan, New Zealand, and
South Korea.** Because depression itself is known to be closely
associated with suicidal behavior including suicidal ideations,
plans, or attempts, suicidal behavior is also higher in women
than in men.”® This phenomenon has been mainly explained
by the association of female-specific hormones with depres-
sion. In particular, reproductive events and menopause are as-
sociated with depression because abrupt sex hormonal chang-
es in these periods could influence the neurochemical pathways
linked with depression.*"® However, several psychosocial stress-
ors may also play important roles in the development of de-
pressive symptoms. Specifically, not only is childbirth itself a
stressful condition for women; the associated economic hard-
ship, burden of parenting, and medical complications repre-
sent additional childbirth-associated stressors.'"'*

Most countries participating in the Organization for Eco-
nomic Cooperation and Development (OECD) experienced a
two- to four-year increase in the mean age of women giving
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birth, with an average increase from 27.5 years to 30.1 years
between 1970 and 2014." At the same time, adolescent fertility
rates remain high in low- and middle-income countries."***
South Korea has experienced an increase in the mean age of all
women giving birth from 30.22 years in 2005 to 32.04 years in
2014. The average maternal age at first childbirth reached
about 31 years as of 2014, with 21.6% of these mothers giving
birth over the age of 35 years."” Given this demographic shift,
we are interested in the effect of advanced or delayed maternal
age at the time of childbirth on maternal mental health.

A few studies to date have assessed the association between
maternal age at childbirth and maternal mental health.'s""
However, to the best of our knowledge, there are no reports
that have investigated the influence of age at the time of first
or last childbirth on maternal mental health (e.g., in terms of
stress, depressed mood, and suicidal ideations). Thus, the
objective of the present study was to determine whether
there is an association between the age at first or last child-
birth and mental health in premenopausal women. We hy-
pothesized that younger age at first childbirth or older age at
last childbirth negatively impact maternal mental health.

METHODS

Survey overview

This study was conducted based on the data from the fifth
Korea National Health and Nutrition Examination Survey
(KNHANES V; 2010-2012), a series of nationwide cross-
sectional studies aimed at summarizing the health of a na-
tionally representative, non-institutionalized sample of Kore-
an residents. Subjects were recruited using a multi-stage
clustered probability design. From approximately 200,000
primary sampling units (PSUs) defined by geographical re-
gions within the country, the final PSUs for the actual survey
were extracted. Sample weights were used to calculate all of
the statistics in this survey. To ensure that the sample partici-
pants were representative of the Korean population, sample
weights were created taking into account survey non-re-
sponse, complex survey design, and post-stratification. Trained
interviewers employed structured questionnaires to obtain
information about sociodemographic, health, and lifestyle
factors; the use of medical services; and female reproductive
factors. All of the participants in this survey signed an in-
formed consent form prior to their inclusion.

Subjects

Figure 1 shows the number of participants enrolled in the
analysis in our study. Among all of the individuals who par-
ticipated in the KNHANES V survey (n=25,534), the current
study included female subjects aged 19 years of age or older.

680 Psychiatry Investig 2019;16(9):679-685

19-year-old, the adult standard of the civil law of South Ko-
rea, is also applied to the National Health and Nutrition Sur-
vey. Subjects with no pregnancy history, postmenopausal
women and those with missing data such as data regarding
reproductive and mental health factors were excluded. We
excluded 4,370 postmenopausal women because postmeno-
pausal women experience a significant decrease in estrogen
production, which might be associated with depressive symp-
toms.” A total of 3,370 premenopausal women were includ-
ed in the final analysis.

Measures

Subjects” heights and weights were measured using stan-
dard procedures. Body mass index (BMI) was calculated us-
ing the following formula: BMI=weight (kg)+height (m?).
Self-report questionnaires were used to determine smoking
status; alcohol consumption; exercise; education; income; res-
idential area; and various reproductive factors such as num-
ber of births, history of menstruation, age at childbirth, and
age at last childbirth. A subject was considered to be a current
smoker if she was currently smoking and had smoked at least
100 cigarettes in their lifetime. The amount of alcohol con-
sumed (g/day) was calculated using the average number of al-
coholic beverages ingested and the frequency of consump-
tion. Risky drinking was defined as ingesting more than five
alcoholic beverages on one occasion or drinking alcohol more
than two days per week for women. Regular exercise was clas-
sified as either moderate or severe. Moderate exercise was de-
fined as sessions lasting longer than 20 minutes performed at
least three times per week, while severe exercise was defined
as sessions lasting longer than 30 minutes performed at least
five times per week. Household income was divided into
quartiles and was adjusted according to the number of family
members. Subsequently, income status was stratified into
four quartiles; the percentage of subjects belonging to the
lowest quartile group is presented in the Table 1. Geographi-
cal regions were classified as either rural or urban.

Mental health surveys included in the KNHANES V were

Excluded (N=21,443)

- Age<19 years: 5,935

- Male: 5,203

> _No pregnancy experience: 5,935
- Postmenopausal status: 4,370

Assessed for eligibility (N=25,534)

y

Excluded from further analysis
(N=4,091)

> Excluded (N=721)
v - Missing data

3,370 participants were analyzed

Figure 1. Flow diagram of the number of participants enrolled in
this study.



provided to all participants. Three dimensions of mental
health were assessed: stress, depressed mood, and suicidal
ideations. Participants answered that they “rarely feel any
stress,” “feel stressed a little bit;” “feel stressed a lot;” or “feel
stressed very much” when asked that how much stress they
usually feel. We defined the responses of “feel stressed a lot,”
or “feel stressed very much” as representing stress. To assess
depressed mood, participants answered “yes” or “no” when
asked whether “they have you ever experienced depressed
mood for two or more continuous weeks during the last one
year. Suicidal ideations were assessed with a “yes” or “no” re-
sponse to the question “Have you ever had thoughts about
suicide during the last one year?”

Ethical issues

The Institutional Review Board at the Korea Centers for
Disease Control and Prevention approved the study protocol
(nos. 2010-02CON-21-C, 2011-02CON-06-C, 2012-01EXP-
01-2C), and all participants signed informed consent forms
prior to inclusion.

Statistical analysis

Demographic data are presented in the format of mean
tstandard error (SE) for continuous variables or percentage
for categorical variables. Odds ratios (ORs) and Cls were
used to identify associations between mental health and
childbirth age. Selected covariates potentially affecting de-

Table 1. Sociodemographic characteristics and mental health
status among pre-menopausal women

All subjects (N=3,370)

Age (years) 40.4 (0.2)
BMI (kg/m?) 232(0.1)
Current smoking (N, %) 145 (4.3)
Alcohol consumption (>5 g/day, N, %) 233(6.9)
Regular exercise (N, %) 590 (17.5)
Lowest income quartile (N, %) 276 (8.2)
Above high school education (N, %) 2939 (87.2)
Spouse (N, %) 3131 (92.9)
Region (urban area, N, %) 2564 (76.1)

Number of births 2.0 (0.0)
Age at first childbirth, range 26.6(0.1), 15-43
Age at last childbirth, range 29.8(0.1), 17-49

Stress (N, %) 1011 (30.0)
Depressed mood (N, %) 495 (14.7)
Suicidal ideations (N, %) 475 (14.1)

Data are presented in the format of mean (SE) for continuous
variables or number (percentage) for categorical variables. BMI:
body mass index
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pression or suicide risk such as age, lifestyle factors (e.g.,
smoking, alcohol consumption, regular exercise, BMI, edu-
cation, income level, and marital status), and reproductive
factors (e.g., number of births, age at first and age at last
childbirth) were then analyzed. Model 1 was adjusted for age.
Model 2 was adjusted for age, lifestyle factors as noted above,
and number of births. Model 3 was adjusted for age at first or
last childbirth. All statistical analyses were performed using
SAS version 9.2 (SAS Institute Inc., Cary, NC, USA) to reflect
the complex sampling design and weights inherent to the
KNHANES and to provide nationally representative esti-
mates. A p-value of <0.05 was considered indicative of statis-
tical significance.

RESULTS

The sociodemographic characteristics and mental health
status of the participants of this study are shown in Table 1.
The mean age of the participants was 40.410.2 years. The
mean age at first childbirth was 26.610.1 years, while the
mean age at last childbirth was 29.81+0.1 years. The average
number of births was two. The proportion of participants
that reported moderate to severe stress was 30.0%. Depressed
mood for two or more continuous weeks was reported by
14.7% of participants and suicidal ideations were reported by
14.1% of participants, respectively.

Figure 2 presented the results of percentage of premeno-
pausal women with stress, depressed mood or suicidal ide-
ations according to maternal age at first or last childbirth.
Women who gave births their first child under the age of 20
experienced more stress, depressed mood, and suicidal ide-
ations. Of these three mental health indicators, depressed
mood and suicidal ideations were statistically significant. On
the other hand, women who gave birth to their last child
over the age of 40 years experienced a higher prevalence of
stress, depressed mood, and suicidal ideations. However,
none of these three mental health indicators were presented
in a statistically significant manner.

Table 2 presents the results of the three models of multi-
variate logistic regressions analyzing the relationship be-
tween maternal childbirth age and mental health after ad-
justing the known risk factor of mental health. In model 1,
age adjustment was conducted to minimize possible bias
from the participants” age at the survey. The results showed
that rate of stress, depressed mood, suicidal ideation did not
have significant correlation with age at first or last childbirth.
Thereafter, in addition to age, life styles factors (smoking, al-
cohol consumption, exercise, body mass index, education,
income level, and marital status) and number of births were
adjusted as cofactors in model 2. The results again did not
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Figure 2. Mental health status and maternal age at first or last childbirth. A: Percentage of pre-menopausal women with stress, depressed
mood or suicidal ideations according to maternal age at first childbirth. The p-values of stress, depressed mood, and suicidal ideations were
0.51, 0.05, and <0.01, respectively, B: Percentage of premenopausal women with stress, depressed mood or suicidal ideations according to
maternal age at last childbirth. The p-values of stress, depressed mood, and suicidal ideations were 0.98, 0.15, and 0.06, respectively.

show any significant findings. Age at first and the last child-
birth could be a cofounding factor for each other (ie. a
woman with higher stress, depressed mood, and suicidal ide-
ation might had her first child delivery before 20 and had her
last child delivery after 40). Thus, in order to investigate age
of first or last childbirth in mental health independently,
model 3 adjusted the maternal age of the childbirth in addi-
tion to the cofactors adjusted in model 2. For example, the
maternal age at last childbirth was adjusted when studying
the relationship between maternal age at first childbirth and
maternal mental health, whereas the maternal age at first
childbirth was adjusted when investigating the relationship
between maternal age at last childbirth and maternal mental
health. The results showed that older maternal age at first
childbirth was negatively associated with depressed mood
(OR=0.93, 95% CI=0.88-0.98), while suicidal ideations
(OR=0.94, 95% CI=0.89-0.99) after adjusting for age, life-
style and reproductive factors, and age at last childbirth
(Model 3). Older maternal age at last childbirth was positive-
ly associated with stress (OR=1.05, 95% CI=1.01-1.09), de-
pressed mood (OR=1.07, 95% CI=1.02-1.12), and suicidal
ideations (OR=1.07, 95% CI=1.02-1.13) after adjusting for
age, lifestyle and reproductive factors, and age at first child-
birth (Model 3).

DISCUSSION

The principal findings of the present study are that young-
er age at the time of first childbirth is associated with an in-
crease in maternal depressed mood and suicidal ideations
and that older age at the time of last childbirth is associated
with an increase in maternal stress, depressed mood and sui-
cidal ideations in pre-menopausal women, respectively. This
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Table 2. Effects of childbirth age on mental health status among
pre-menopausal women

Mental health status OR (95% CI)
Age at first childbirth

Model 1 Stress 0.98 (0.96-1.00)
Depressed mood 0.98 (0.95-1.01)
Suicidal ideations 0.98 (0.95-1.01)

Model 2 Stress 1.00 (0.98-1.02)
Depressed mood 0.99 (0.96-1.02)
Suicidal ideations 1.00 (0.97-1.03)

Model 3 Stress 0.96 (0.92-1.00)
Depressed mood 0.93 (0.88-0.98)*
Suicidal ideations 0.94 (0.89-0.99)*

Age at last childbirth

Model 1 Stress 1.01 (0.99-1.03)
Depressed mood 0.98 (0.95-1.00)
Suicidal ideations 0.99 (0.97-1.02)

Model 2 Stress 1.02 (1.00-1.04)
Depressed mood 1.01 (0.99-1.04)
Suicidal ideations 1.03 (1.00-1.06)

Model 3 Stress 1.05 (1.01-1.09)*
Depressed mood 1.07 (1.02-1.12)*
Suicidal ideations 1.07 (1.02-1.13)*

Results are expressed in the format of OR (95% CI). Model 1: Ad-
justment for age. Model 2: Model 1 plus adjustment for lifestyle
factors (e.g., smoking, alcohol consumption, exercise, body mass
index, education, income level, and marital status) and number of
births. Model 3: Model 2 plus adjustment for age at first or last
childbirth; The maternal age at last childbirth was adjusted when
studying the relationship between maternal age at first childbirth
and maternal mental health, whereas the maternal age at first
childbirth was adjusted when investigating the relationship be-
tween maternal age at last childbirth and maternal mental health.
*statistically significant values



study suggests that maternal childbirth age may have a direct
or indirect negative effect on the mental health of pre-meno-
pausal women.

There is a scarcity of data concerning the association be-
tween age at childbirth and maternal mental health. Moreover,
the ages defining a younger or an older mother are inconsis-
tent, making it difficult to compare the studies that do exist to
one another. Therefore, defining the unique characteristics
that impact psychosocial stress and subsequently mental
health in the case of early or advanced maternal age remains
challenging. Notably, there are a few studies targeting teenage
mothers. The longitudinal consequences of adolescent preg-
nancy in terms of mental health difficulties, including de-
pression, suicide attempt, and alcohol or drug abuse, have
been reported.'** These issues were associated with young
mothers with lower educational and occupational attain-
ment, increased risk of poverty and welfare dependence,
larger family size, and increased risk of divorce.*"* Women
who gave birth at a younger age were less likely to maintain a
good academic status or career, which can lead to low self-es-
teem, low satisfaction, and economical difficulties. This in-
creases the likelihood of mental health problem for women
who gave birth to their first child at a younger age. In our
study, women who experienced first childbirth under the age
of 19 had lower education level, income and spouse while the
number of birth was higher than women who experienced
first childbirth over the age of 20. However, after adjusting
these factors, younger age at the time of first childbirth is as-
sociated with negative mental health of women.

There was a significant association between older maternal
age at last childbirth and maternal mental health indicators
such as stress, depressed mood, and suicidal ideations in this
study. Older mothers are more likely to experience negative
gestational and labor events or miscarriage and that such inci-
dences are linearly correlated with age.””* These reproductive
difficulties are also likely to negatively affect maternal mental
health. Boivin et al."” also found that mothers in older age
groups (i.e., those older than 38 years) reported significantly
more depressive symptoms and fewer expressed warmth to-
wards their partner as compared with their counterparts in the
younger group (i.e., those younger than 31 years). However,
another study reported that older maternal age was not related
to the prevalence or timing of major depressive episodes in the
first two years after birth.”” In fact, most studies have reported
on the effects of maternal age on their children. These studies
show that maternal childbirth age does not have any impact
on child wellbeing during early and middle childhood" and
that older mothers provided more sensitivity (e.g. warmth and
emotional connection) and a more structured environment to
five-month old infants.** Older mothers have typically accrued
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more life experiences, wisdom, financial and social resources,
and a more varied coping repertoire that promotes a more re-
sponsive family environment in comparison with younger
mothers.** However, although older mothers may not have a
negative impact on their children, they are more likely to feel
deprivation due to delayed childbirth and parenting than their
peers. In our study, women who experienced last childbirth
over the age of 40 had lower income while higher number of
birth than women who experienced last childbirth under the
age of 39. However, after adjusting these factors, older age at
the time of last childbirth is associated with negative mental
health of women.

There are some limitations to present study. First, this study
was based on a cross-sectional design. Further longitudinal
studies will be needed to clarify the relationship between
childbirth age and maternal mental health. Second, the sur-
vey only collected the participants’ self-reported information,
potentially compromising the objectivity of the study. Fur-
thermore, this study survey did not use validated question-
naires for depression (including suicidal ideations) and stress.
Third, we did not adjust for other physical factors of the par-
ticipants such as chronic obstructive pulmonary disease,”
hormone replacement therapy;* olfactory dysfunction,” dia-
betes mellitus,”® and cancer,” which might affect the preva-
lence of depressed mood or suicidal ideations. Fourth, we
did not consider other psychiatric disorders such as bipolar
disorder,’® alcohol use disorder,” anxiety disorder,” psychotic
disorder,’ post-traumatic stress disorder,” or personality dis-
order,”” which are also well-known risk factors of suicide and
depressive disorder. Fifth, there was no information available
from the KNHANES V regarding family history of suicide or
psychiatric disorders, which increase the risk of suicide or
depressive disorder.” Sixth, the intervals between the time of
childbirth and the onset of mental health problems were var-
ious. For this reason, we cannot explain the sequential rela-
tionship between childbirth and mental health problems.
Seventh, because this study analyzed the national data of Ko-
rean adult population, it is a limitation that 19 years old wom-
en who are adults of Korea are included in this study.

In spite of these several limitations, this study has impor-
tant implications. First, to the best of our knowledge, this is
the first study to investigate the relationship between maternal
mental health and maternal age at first and last childbirth.
Our study has provided important data that could increase
the available knowledge about risk factors of premenopausal
women’s mental health. In particular, the present study could
provide important information when researching women’s
mental health in OECD countries, where the childbirth age of
women is increasing. Second, KNHANES is a large, nationally
representative survey in Korea and the questionnaires were
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conducted by trained interviewers in a standardized manner,
so the data presented is highly reliable.

In conclusion, this study suggests that both younger ma-
ternal age at first childbirth and older maternal age at last
childbirth may be risk factors for poor outcomes of premeno-
pausal women’s mental health including depression and sui-
cide. These data support the need for comprehensive mental
health assessment in women who give birth either too young
or too old. Further prospective cohort studies investigating
the causal relationships between childbirth age and maternal
mental health are also needed.
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