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Abstract: This longitudinal cohort correlational study aimed to confirm the relation among taekyo or
traditional prenatal practice, prenatal depression, postpartum depression, maternal–fetal interaction,
and infant temperament and colic using a prospective design. We recruited 212 women 16–20 weeks
pregnant from July 2017 to September 2018; they were followed up until six months postpartum. Data
from 97 participants were used in the final analysis. We used the Edinburgh Postnatal Depression
Scale, Cranley’s Maternal–Fetal Attachment Scale, and What My Baby Is Like as measurement tools.
We observed a significant correlation between prenatal maternal depression in the first to third
trimesters and 6–8 weeks and six months postpartum. In addition, infant temperament at six months
old showed a significant negative correlation with prenatal and postpartum depression: the higher
the prenatal and postpartum depression level, the more difficult the infant’s temperament. Taekyo
practice was significantly related to maternal–fetal attachment (r = 0.45−0.68, p < 0.001). Difficult
infants showed more colic episodes than any other type of infant (χ2 = 18.18, p < 0.001). Prenatal and
postnatal maternal depression affected infants’ temperament and colic episodes. The management of
mothers’ mental health before and after pregnancy is important for infants’ and mothers’ health.

Keywords: maternal–fetal relations; taekyo; depression; infant; temperament; colic

1. Introduction

The mother, who is the closest to the baby, is the most important part of the health and development
of the infant starting at pregnancy. Pregnancy is a time of transition in which women begin their role
as mothers and is an important part of life. At the same time, pregnant women experience many
psychological changes, such as anxiety and stress, owing to their new roles and responsibilities as
a mother, as well as physical changes [1]. Research has reported that a pregnant woman’s physical
and psychological changes cause fatigue and anxiety, and extreme fatigue and anxiety can lead to
preeclampsia, preterm birth and prolonged labor [2–4]. It is also reported that pregnant women’s stress
and anxiety increase the risk of preterm birth, congenital anomaly, intrauterine growth retardation
(IUGR), and low birth weight [5,6]. Pregnant women’s anxiety has been reported to significantly
correlate with prenatal depression [7] and is a strong predictor of maternal depression [8].
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The high prevalence of depression among pregnant women and mothers is a global
phenomenon [9,10]. The prevalence of depression in pregnant women has been reported at 5–20%,
and that in mothers, at 15–20% [9–11]. If a pregnant woman experiences depression, the fetus can
be exposed to maternal stress hormones [12,13]. This can affect the fetal stress response system,
resulting in vulnerability to anxiety and stress [13]. In addition, the infant of a depressed mother
has problems with sleep and has a more difficult temperament [14,15], which can lead to increased
maternal depression [16]. Studies have also found that depression in pregnant women and mothers
affects the health and development of the fetus and baby [17,18]. Depression in pregnant women affects
fetal brain development through physiological mechanisms, and has been reported to be associated
with children’s later attention deficit hyperactivity disorder [19]; it also weakens the immune function
in infants and young children, thereby increasing the incidence of colic, atopy, and asthma [20].

Meanwhile, in Korea, practicing prenatal care for the fetus is called taekyo [21]. Taekyo, traditionally
regarded as important in East Asia, including Korea [22], refers to the practices for pregnant women:
to think positively and speak and act carefully from the early stages of pregnancy until childbirth to
have a healthy baby and to have a good influence on the fetus [23]. It is a unique practice according to
cultural characteristics and also varies according to changes in the times [24–26]. Pregnant women
experience emotional exchange with the fetus through various prenatal activities, which leads to the
formation of mother–fetus attachment. Maternal–fetal attachment (MFA) is an emotional bond that a
pregnant woman has with the fetus; it does not occur spontaneously with the birth of the baby but
begins with and continues to develop during pregnancy [27–29].

According to the latest data, the average fertility rate of women in member states of the Organization
for Economic Cooperation and Development in 2017 averaged 1.65, whereas the total fertility rate
in Korea was 0.92 in 2019 [30]. Research related to pregnancy, childbirth, and taekyo will be of great
significance in understanding social perceptions about MFA, maternal mental health, and the health
of infants.

Prenatal depression is defined as a depression that begins during pregnancy [31]. Pregnant
women who experience depression during pregnancy become negatively aware of their relationship
with the fetus, which also affects the development of the fetus’ growth, which could, in turn, increase
the risk of giving birth to low birth weight infants [32,33]. The recent systematic review results have
found a significant negative correlation between prenatal depression and maternal–fetal attachment in
other cultures [34].

Prenatal depression is considered a strong risk factor for postpartum depression [9,35,36].
Postpartum depression is a depression that begins within six weeks of childbirth and occurs in
the first year after childbirth [37,38]. Postpartum depression has multiple symptoms, such as depressed
mood, decreased appetite, fatigue, feelings of guilt, insomnia, and suicidal ideation [37]. If maternal
women are not emotionally adapted, it negatively affects the pregnant woman’s mental health and
maternal attachment with the fetuses and infants [39,40]. Maternal prenatal and postpartum depression
are related to unstable attachment, impaired cognitive, behavioral, and emotional development [41–43].
Therefore, it is important to manage maternal health care at an early stage.

However, local studies have not used an integrated approach to investigate the relation among
the practice of taekyo, MFA, maternal mental health, and infant’s health. Moreover, some studies have
been conducted on postpartum depression in pregnant women and its effects on the baby, but research
on the relation between prenatal depression and postpartum depression, and how depression affects
the growth and health of infants remains limited. Particularly, prospective longitudinal studies on this
topic are difficult to find.

Therefore, we aimed to identify the maternal depression status and clarify the relationship between
maternal depression and the infant’s health by the prospective longitudinal method. This study will
contribute to improving understanding of the importance of prenatal care for mothers and infants.
The purpose of this study was to confirm the relation between taekyo practice, prenatal depression,
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postpartum depression, MFA, and infant temperament and colic in a prospective manner. Specific
research hypotheses of this study were as follows:

1. Maternal prenatal depression will be correlated with postpartum depression.
2. Maternal taekyo practice will be correlated with maternal–fetal attachment and prenatal–

postpartum depression.
3. Maternal prenatal-postpartum depression will be correlated with the infant’s temperament

and colic.

2. Materials and Methods

2.1. Study Design

We used a longitudinal cohort correlational design.

2.2. Study Sample

Participants were pregnant women between 16 and 20 weeks of pregnancy at the time of inclusion.
For correlation analysis by Cohen [44], the required sample size was 84 when calculated based on an
effect size of 0.30, a significance level of 0.05, and statistical power of 0.80. In this study, considering a
50% dropout rate, as long-term follow-up surveys were conducted from 16 weeks of pregnancy to six
months postpartum, 168 participants were needed. We recruited 212 participants, and the final sample
consisted of 97 participants. The dropout rate was 54%, but our study met the sample size required.
We tried to prevent dropouts by giving gift certificates for each survey and giving baby items after
childbirth. Nonetheless, dropouts occurred in the follow-up survey that lasted a year.

Nulty [45] states that the response rate above 70% is desirable depending on the number of
participants, but at the same time, the previous study shows that the paper-based response rate is an
average of 56%, and the online response rate is an average of 33% [45]. In this study, five surveys were
conducted, both written and online. The first and third surveys were done in writing at the time of the
pregnant woman’s visit to the hospital, while the second, fourth and fifth surveys were done online
whilst not visiting the hospital. It was difficult to find previous studies that used the same research
method as our study, but a domestic longitudinal study of subjects and participants similar to this
study confirmed that the dropout rate was approximately 50% [46]. Therefore, our longitudinal study
also considered a dropout rate of 50%.

A total of 97 pregnant women were recruited from July 2017 to September 2018 and were followed
up until six months postpartum. Finally, data from 97 participants were used in the final analysis. The
participants were recruited at a maternity hospital in Jeonju, South Korea. A research assistant with
a registered nurse license checked the medical history and hospital records of the participants who
met the inclusion criteria: (1) agreeing to participate in the study; (2) having no underlying diseases
(hypertension, diabetes, heart disease, and thyroid disease); and (3) being pregnant with no experience
of depression and anxiety. The exclusion criteria were as follows: (1) high-risk pregnancy (e.g., placenta
previa, preeclampsia, gestational diabetes, and high spontaneous abortion risk); (2) preterm birth
(childbirth before 37 weeks of pregnancy), stillbirth, and abortion.

2.3. Instruments

2.3.1. Demographic Data

We collected the following general characteristics of the participants: obstetric history, morbidity
(past history, family history), smoking experience, drinking, physical activity, and vital signs, including
blood pressure and heart rate.



Int. J. Environ. Res. Public Health 2020, 17, 7691 4 of 13

2.3.2. Taekyo Practice

Taekyo practice was measured using Ahn’s tool [47] which we modified and supplemented to
measure the sub-domains of taekyo practice. The modified tool consisted of 11 items, with each item
rated on a five-point scale. Higher scores indicated a higher degree taekyo practice.

2.3.3. Depression

Prenatal depression was measured using the Edinburg Postnatal Depression Scale (EPDS), which
was developed by Cox, Holden, and Sagovsky [48] and adapted by Yeo [49]. EPDS is one of the most
widely used tools for assessing prenatal and postpartum depression. The scale contains ten items, each
scored from zero to three (0 = no depression; 3 = high depression) on a Likert scale; the total score
ranges from zero to 30, with scores above 13 indicating depression. The Cronbach’s alpha coefficient
was 0.76 in Yeo [49] and 0.84 in our study.

2.3.4. Maternal–Fetal Attachment

We used Cranley’s Maternal–Fetal Attachment Scale modified by Lee [50] for assessing MFA. This
scale consists of 16 items in five domains, namely, “Role taking,” “Differentiation of self from fetus,”
“Interaction with fetus,” “Attributing characteristics to fetus,” and “Giving of self.” The items are
scored on a five-point Likert scale, in which 1 = Definitely Yes and 5 = Definitely No. The total score
ranges from 16 to 80. Higher scores indicate greater attachment. The internal consistency reliability
of the scale was confirmed by its original designer (α = 0.85) [27,51]. In our study, Cronbach’s alpha
was 0.86.

2.3.5. Infant Temperament

Infant temperament was measured on a nine-point scale of seven questions evaluating warmth
and continuity in What My Baby Is Like, developed by Pridham, Chang, and Chiu [52]. The higher
the score, the easier is the baby to soothe, indicating a baby with a regular and consistent positive
temperament. In Korea, the validity and reliability of the scale were confirmed in Bang’s study [53],
and Cronbach’s alpha was 0.81. In our study, Cronbach’s alpha was 0.87.

2.3.6. Infant Colic

Infant colic was scored 1 point for “Yes” and 0 for “No” depending on whether or not it occurred
during the postpartum period.

2.4. Data Collection

This study was approved by the Institutional Review Board at Seoul National University (IRB
No. 1707/003-004). Data collection was conducted at the obstetrics and gynecology hospital in Jeonju,
a research cooperation institution. Data collection was conducted by a nurse as a research assistant.
Before beginning data collection, we explained the study’s purpose, methods, and procedures, and the
benefits and risks of participation to the participants. The participants were told that they could be
discontinued from participating at any time. Those who agreed to participate in this study provided
their informed consent.

Data were measured at 16–20, 24–28, and 33–35 weeks of gestation, 6–8 weeks postpartum, and
six months postpartum. The first survey (16–20 weeks) measured demographic and obstetric data,
maternal depression, and MFA. The second and third surveys (24–28 and 33–35 weeks) measured
taekyo practice, maternal depression, and MFA. The fourth and fifth surveys (6–8 weeks and 6 months
postpartum) measured maternal depression, infant’s temperament, and colic. The first to third surveys
were conducted to identify the physical and emotional state of the mother and fetus before childbirth.
The fourth to fifth surveys were conducted to determine the longitudinal effects of the mother’s
emotion and infant’s health condition after childbirth.
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The methods of investigation were carried out through written and online questionnaires. The
first and third surveys were conducted as written questionnaires when the participants visited
hospitals for prenatal examinations, and the second, fourth, and fifth surveys were conducted as online
questionnaires through the contact information collected with the participant’s consent. The methods
of the investigation were designed to reduce the dropout rate of participants in the study. The collected
data were assured of anonymity and confidentiality.

2.5. Data Analyses

Data were analyzed using SPSS Statistics for Windows, version 25 (IBM Corp., Armonk, NY,
USA). Descriptive statistics were used to describe the participants’ demographic and obstetric data and
included frequency, percentage, mean, and standard deviation. Data normality was examined using
skewness and kurtosis, and all the continuous data were found to have normal distribution. Skewness
and kurtosis between −2 and +2 were considered as acceptable to prove normal distribution. To
perform the bivariate analysis, we used Pearson’s correlation coefficient to determine the relationship
among taekyo practice, MFA, maternal depression, infant’s temperament, and colic. The Fisher’s exact
test was used to determine colic occurrence according to infant temperament. Statistical significance
was set at p < 0.05.

3. Results

3.1. Characteristics of Participants and Descriptive Data

Table 1 presents the demographic characteristics of the participants, including smoking, drinking,
and exercise status. A total of 97 participants were included in the study. The majority of the
participants were aged 24–34 years; the average age was 30.27 ± 3.31 years. More than half of the
participants had planned pregnancies (51.5%), and 60.8% had an occupation. Household income was
classified based on a median income of 150% (KRW 4,490,000). More than half of the participants
(54.7%) belonged to the 150% median income group, whereas 45.3% belonged to the under-150%
median income group. Of the participants, 19.6% had a history of smoking, none drank or smoked
during pregnancy (100.0%), and 71.1% exercised during pregnancy.

Table 1. Demographic characteristics of participants (N = 97).

Characteristics Categories n (%) or M ± SD

Maternal age (years)
24–34 86 (88.7)
≥35 11 (11.3)

30.27 ± 3.31

Planned pregnancy Yes 50 (51.5)
No 47 (48.5)

Mother’s occupation Yes 59 (60.8)
No 38 (39.2)

Spouse’s occupation Yes 95 (97.9)
No 2 (2.1)

Monthly income (KRW 10,000) <150% median income 53 (54.7)
≥150% median income 44 (45.3)

3.2. Prenatal and Postpartum Depression Status and High Risk Depression Ratio

Table 2 presents the depression scores by period and high-risk depression ratio (≥13 score). The
survey was conducted from 16 to 20 weeks of gestation to six months postpartum. By period, the
depression scores were 6.43 ± 3.96 at 16–20 weeks, 5.89 ± 4.18 at 24–28 weeks, and 6.33 ± 3.90 at
33–35 weeks. At postpartum follow-up, the depression score was 7.60 ± 4.78 at 6–8 weeks after
childbirth and 6.94 ± 5.03 at six months after childbirth.
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Depression scores of ≥13 indicated high-risk depression in our study. Of the participants, 8.2%
were at high risk at 16–20 weeks, 5.2% at 24–28 and 33–35 weeks, 13.4% at 6–8 weeks postpartum, and
15.5% at six months postpartum.

Table 2. Depression score by period (N = 97).

Variables n M ± SD Range Number of High-Risk
Mothers (%)

1. Depression (16–20weeks of gestation) 97 6.43 ± 3.96 0–17 8 (8.2)
2. Depression (24–28weeks of gestation) * 89 5.89 ± 4.18 0–23 5 (5.2)
3. Depression (33–35weeks of gestation) * 96 6.33 ± 3.90 0–19 5 (5.2)

4. Depression (6–8weeks postpartum) 97 7.60 ± 4.78 0–22 13 (13.4)
5. Depression (6 months postpartum) 97 6.94 ± 5.03 0–21 15 (15.5)

* Missing data were excluded.

3.3. Maternal Taekyo Practice, Maternal–Fetal Interaction, Prenatal–Postpartum Depression and
Infant Temperament

Table 3 presents a significant correlation between prenatal depression in the first to third trimesters,
and postpartum depression (6–8 weeks and six months). Therefore, depression tended to persist from
the prenatal period to six months postpartum.

Taekyo practice (p < 0.001) at 24–28 and 33–35 weeks showed a significant correlation with MFA
at that time (r = 0.45, p < 0.001; r = 0.68, p < 0.001). We found no significant correlation between
taekyo practice and prenatal depression. Taekyo practice also showed no correlation with depression
6–8 weeks after childbirth, but it was reversely related to depression at six months after childbirth.

In terms of infant temperament, 6–8 weeks of age did not show a significant correlation with
prenatal and postpartum depression of the mother because the infant temperament was not clearly
revealed. However, the infant temperament at six months of age showed a significant negative
correlation with prenatal and postpartum depression. Thus, the higher the prenatal and postpartum
depression, the more difficult the infant’s temperament is.

3.4. Infant Temperament and Colic

Table 4 presents comparison of colic occurrence according to infant temperament. Of all infants,
infants with difficult temperament accounted for 11.3%, infants with moderate temperament, 35.1%,
and infants with easy temperament, 53.6%. In comparing the occurrence of infant colic according to
temperament, we found that infant colic occurred in 45.5% and 35.3% of infants with difficult and
moderate temperament, respectively. Only 3.8% of infants with easy temperament showed colic. We
also found a statistically significant difference (χ2 = 18.18, p < 0.001).
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Table 3. Pairwise correlations among taekyo practice, maternal–fetal attachment, prenatal–postpartum depression, and infant temperament (N = 97).

Variables
1 2 3 4 5 6 7 8 9 10 11 12

r (p)

1. Taekyo practice (24–28 weeks of gestation) † 1
2. Taekyo practice (33–35 weeks of gestation) † 0.72 ** 1

3. Maternal–fetal attachment (16–20 weeks of gestation) 0.46 ** 0.58 ** 1
4. Maternal–fetal attachment (24–28 weeks of gestation) † 0.45 ** 0.46 ** 0.63 ** 1
5. Maternal–fetal attachment (33–35 weeks of gestation) † 0.47 ** 0.68 ** 0.68 ** 0.69 ** 1

6. Depression (16–20 weeks of gestation) −0.11 −0.17 −0.05 0.08 −0.02 1
7. Depression (24–28 weeks of gestation) † −0.14 −0.01 0.02 −0.16 0.02 0.60 ** 1
8. Depression (33–35 weeks of gestation) † −0.11 −0.13 0.00 −0.05 −0.01 0.67 ** 0.69 ** 1

9. Depression (6–8 weeks postpartum) −0.14 −0.14 0.06 0.01 −0.02 0.40 ** 0.51 ** 0.51 ** 1
10. Depression (six months postpartum) −0.22 * −0.31 ** −0.11 −0.09 −0.27 ** 0.53 ** 0.48 ** 0.45 ** 0.50 ** 1

11. Infant’s temperament (6–8 weeks postpartum) −0.03 −0.04 0.01 0.05 0.01 −0.15 −0.12 −0.14 −0.10 −0.11 1
12. Infant’s temperament (six months postpartum) 0.18 0.20 0.18 0.11 0.11 −0.16 −0.26 * −0.20 −0.23 * −0.30 ** 0.17 1

* p < 0.05, ** p < 0.01, † Missing data were excluded.
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Table 4. Comparison of colic occurrence according to infant temperament (N = 97).

Variables Categories n (%)
Infant Colic (n = 97)

χ2 df p *
Yes No

n (%) n (%)

Infant’s
temperament

Difficult 11 (11.3) 5 (45.5) 6 (54.5)
18.18 2 <0.001Moderate 34 (35.1) 12 (35.3) 22 (64.7)

Easy 52 (53.6) 2 (3.8) 50 (96.2)

* Fisher’s exact test.

4. Discussion

The present study aimed to investigate the relation among taekyo practice, prenatal depression,
postpartum depression, MFA, infant’s temperament, and colic from the first trimester of pregnancy to
six months after childbirth.

In Eastern society, especially in Korea, the importance of taekyo has been emphasized since ancient
times [54]. In the Korean Folklore Encyclopedia, taekyo is defined as a concept that includes thoughts,
mindset, and behaviors as “the thoughts or actual actions taken by pregnant women to have a good
effect on a pregnant fetus” [55]. From the prenatal period, the emotional state of pregnant women is
known to affect the health and development of mothers and babies.

In our study, taekyo practice showed a significant correlation with mother–fetus interaction,
supporting the results of previous studies [28,29]. Taekyo practice recognizes the importance of physical
health management and psychological stability for mothers from the prenatal period. However,
doing well may also be a burden and responsibility for pregnant women. Indeed, although taekyo
practice showed a significant correlation with mother-fetus interaction, it did not decrease the mother’s
depression. Therefore, rather than emphasizing unilateral and traditional taekyo practice, interventions
that relieve depression by focusing on the emotional state of the mother may be more important to
both mother and baby.

In recent years, prenatal and postpartum depression have received increased interest worldwide,
with increasing awareness that depression affects not only the mother’s mental problems but also
the baby. A mother’s mental health during pregnancy and the first year postpartum is of the utmost
importance to the cognitive, social, and emotional development of the child [18]. However, few
longitudinal studies have been conducted on the relation between prenatal and postpartum depression
in Korea. We used a longitudinal prospective sample to examine the long-term course of maternal
depression and its association with infant temperament and health problems. We longitudinally
tracked depression in the first, second, and third trimester, and the in postnatal period up to six
months postpartum. These results confirmed the high correlation between depression and postpartum
depression at various prenatal time points. Lee and Park [56] also reported that prenatal depression is a
factor that predicts postpartum depression. These results indicate that active management of prenatal
depression is necessary from the time of pregnancy.

The baby learns the world and builds confidence in human relationships through interaction
with the mother; such interaction between the mother and the baby is a crucial foundation in life. In
our study, MFA did not show a direct correlation with prenatal depression but showed a significant
correlation with taekyo practice. These results support previous findings [57] that prenatal MFA is
related to postnatal depression and that MFA is related to taekyo practice [28]. Therefore, taekyo ought to
focus on the practicing mother recognizing the fetus as a lovely being and expressing mutual affection
as they progress toward the end stage of pregnancy, rather than focus on the responsibility to be
fulfilled for the baby.

We also examined how the mother’s prenatal and postpartum depression affected the baby.
The results of this study revealed that the most significant factors affecting the baby’s temperament
were the prenatal and postpartum depression of the mother, compared with prenatal or maternal
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interactions. Our findings support previous results suggesting that anxiety and depression in a
mother’s pregnancy are associated with babies with less expressive of joy, a lack of positive emotions,
and an irregular, fearful, and demanding temperament [58]. A study in Switzerland reported the
significant association between maternal health and mood problems in the immediate postpartum
period and midwife-reported crying problems in infants. When the mother was depressed, the
occurrence of crying problems in the baby had an adjusted odds ratio 4.02 compared with the case
where she was not depressed, which was the most influential factor. Newborns exposed to maternal
depression show more dysregulated behavior, such as disturbed/disorganized sleep and difficult
temperament [14,15], which can reciprocally further exacerbate maternal depression [16].

In addition, Hanington, Ramchandani, and Stein [59] showed that postpartum depression affects
infants’ temperament. Bang [46] reported that infants in a postpartum depression maternal group
show significantly lower amenability and persistence compared with infants in a general maternal
group, and the former also have a more difficult temperament than the latter. In our study, the
incidence of infant colic was high in cases of difficult infant temperament and low in cases of moderate
or mild infant temperament. These findings are in accordance with previous reports [60]. Indeed,
Neu and Robinson [61] confirmed that infants with colic tend to have more difficulty in emotional
regulation. Thus, prenatal, and postnatal depression, infant temperament, and infant colic are related
to one another. Therefore, a strategy for managing depression from the early stages of pregnancy is
considered essential, as it can be directly linked to maternal and infant health.

This study’s results were summarized according to effect sizes, as defined by Cohen [44]. The
effect size is defined as the degree of the effects of a predictor on other variables [62] and is used
to evaluate statistical significance [63]. According to Cohen [44], correlation studies’ effect size is
used to the r-value of 0.10, 0.30, and 0.50 for small, medium, and large effects, respectively. In this
study, it is considered that there is a large effect size between taekyo practice and MFA (r = 0.45–0.68),
and a medium effect size between maternal prenatal–postpartum depression and six-month infant
temperament (r = −0.26, −0.30).

In a previous study, Jang and Bang [28] reported the association between taekyo practice and MFA
(r = 0.65), and Yu and Kim [29] found evidence for a reliable correlation between taekyo practice and
MFA (r = 0.71, p < 0.001). The strong effect size between taekyo practice and MFA in the prior study was
similar to this study’s results. Moreover, the effects of maternal depression and infant temperament
were also reported by several research groups. Rouse and Goodman [64] found that prenatal depression
was associated with infant negative effects after controlling for postpartum symptoms. Kwon et al. [65]
reported the correlation between postpartum depression and infant temperament (r = 0.18, p < 0.001).
In addition, Bang [46] found that mothers in the postpartum depression group’s babies had more
difficult temperaments than normal maternal groups (p < 0.001). Along with previous studies, this
study found a significant effect between taekyo practice and maternal–fetal attachment, and also,
maternal depression and six-month infant temperament.

This study has several strengths. We tracked and analyzed longitudinal data from the first to
third trimester of pregnancy up to six months after childbirth to produce meaningful results. In
Korea, research on the relation between prenatal depression and postpartum depression and how
these affect the health of infants is limited. Our study revealed the correlation between prenatal and
postpartum depression and is meaningful in that prenatal and postpartum depression are related to the
temperament of infants. In addition, the result that taekyo practice is related to MFA and postpartum
depression at six months suggests the importance of prenatal care.

As for the limitations, first, all participants were recruited from a local area in Korea; therefore,
this study’s results are difficult to generalize. To generalize the results of this study, further research
needs to be conducted on a nationwide scale. Second, we were not able to recruit large-scale samples
because the participants were recruited when the domestic birth rate was declining. Lastly, the
dropout rate is above 50% in this study. Future research needs to consider various ways to prevent
the dropout of research participants. Given these limitations, future research should be conducted to
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recruit large-scale samples by expanding the scope of recruitment areas to various regions in Korea.
Nonetheless, this study suggests meaningful findings from the data of the recruited participants. This
study has contributed to the first longitudinal research in Korea that examines the relation of mother’s
taekyo, prenatal–postpartum depression, and infant’s temperament and colic.

5. Conclusions

In this study, we found a correlation between taekyo practice and MFA, and that taekyo practice and
postpartum depression at six months had a reverse correlation. Thus, MFA can be strengthened, and
postpartum depression can be reduced for pregnant women who carry out taekyo practice well before
childbirth. Additionally, we confirmed that prenatal and postpartum depression were correlated with
the infant’s temperament. In other words, prenatal depression can affect postpartum depression and
the infant’s temperament. These findings prove the importance of taekyo practice and suggest that
more active intervention is needed through prenatal depression screening from the early stages of
pregnancy. According to the findings, maternal depression is one of the key factors related mothers
and infants’ health. This study can provide evidence of the importance of maternal psychological care
as well as physical care. Furthermore, the study found that maternal depression is related to fetal
attachment and infant temperament. Therefore, the study contributed to supporting the importance of
maternal emotional care. In the future study, we suggest a large-scale follow-up study in Korea, which
will contribute to the generalization of research findings.

Author Contributions: Conceptualization, K.-S.B., I.L., S.K., Y.Y., I.H., S.-Y.J., D.K., and S.L.; methodology, K.-S.B.,
I.L., S.K., Y.Y., I.H., S.-Y.J., D.K., and S.L.; software, K.-S.B. and S.-Y.J.; validation, K.-S.B., I.L., S.K., Y.Y., and S.-Y.J.;
formal analysis, K.-S.B. and S.-Y.J.; investigation, S.-Y.J., D.K., and S.L.; data curation, K.-S.B. and S.-Y.J.; original
draft preparation, K.-S.B. and S.-Y.J.; review and editing, K.-S.B., I.L., S.K., Y.Y., I.H., and S.-Y.J.; visualization,
K.-S.B. and S.-Y.J.; supervision, K.-S.B.; project administration, S.-Y.J.; funding acquisition, I.L. All authors have
read and agreed to the published version of the manuscript.

Funding: This study was conducted with the support of the Forest Science and Technology Research and
Development Project (Project No. AP00000015) provided by the Korea Forest Service (Korea Forestry Promotion
Institute).

Conflicts of Interest: The authors declare no conflict of interest. This study was funded by the Korean Government
of Forest Service. The funders had no role in the design of the study; in the collection, analyses, or interpretation
of data; in the writing of the manuscript; nor in the decision to publish the results.

References

1. Don, B.P.; Chong, A.; Biehle, S.N.; Gordon, A.; Mickelson, K.D. Anxiety across the transition to parenthood:
Change trajectories among low-risk parents. Anxiety Stress Coping 2014, 27, 633–649. [CrossRef] [PubMed]

2. Hall, W.A.; Hauck, Y.L.; Carty, E.M.; Hutton, E.K.; Fenwick, J.; Stoll, K. Childbirth fear, anxiety, fatigue, and
sleep deprivation in pregnant women. J. Obstet. Gynecol. Neonatal. Nurs. 2009, 38, 567–576. [CrossRef]
[PubMed]

3. Okun, M.L.; Hanusa, B.H.; Hall, M.; Wisner, K.L. Sleep complaints in late pregnancy and the recurrence of
postpartum depression. Behav. Sleep Med. 2009, 7, 106–117. [CrossRef] [PubMed]

4. Rose, M.S.; Pana, G.; Premji, S. Prenatal maternal anxiety as a risk factor for preterm birth and the effects of
heterogeneity on this relationship: A systematic review and meta-analysis. Biomed. Res. Int. 2016, 2016,
8312158. [CrossRef] [PubMed]

5. Kim, H.W.; Jung, Y.Y. Effects of antenatal depression and antenatal characteristics of pregnant women on
birth outcomes: A prospective cohort study. J. Korean Acad. Nurs. 2012, 42, 477–485. [CrossRef]

6. Liou, S.-R.; Wang, P.; Cheng, C.-Y. Effects of prenatal maternal mental distress on birth outcomes. Women
Birth 2016, 29, 376–380. [CrossRef]

7. Smorti, M.; Ponti, L.; Tani, F. The effect of maternal depression and anxiety on labour and the well-being of
the newborn. J. Obstet. Gynecol. 2019, 39, 492–497. [CrossRef]

8. Robertson, E.; Grace, S.; Wallington, T.; Stewart, D.E. Antenatal risk factors for postpartum depression:
A synthesis of recent literature. Gen. Hosp. Psychiatry 2004, 26, 289–295. [CrossRef]

http://dx.doi.org/10.1080/10615806.2014.903473
http://www.ncbi.nlm.nih.gov/pubmed/24628469
http://dx.doi.org/10.1111/j.1552-6909.2009.01054.x
http://www.ncbi.nlm.nih.gov/pubmed/19883478
http://dx.doi.org/10.1080/15402000902762394
http://www.ncbi.nlm.nih.gov/pubmed/19330583
http://dx.doi.org/10.1155/2016/8312158
http://www.ncbi.nlm.nih.gov/pubmed/27298829
http://dx.doi.org/10.4040/jkan.2012.42.4.477
http://dx.doi.org/10.1016/j.wombi.2016.03.004
http://dx.doi.org/10.1080/01443615.2018.1536697
http://dx.doi.org/10.1016/j.genhosppsych.2004.02.006


Int. J. Environ. Res. Public Health 2020, 17, 7691 11 of 13

9. O’Hara, M.W.; Wisner, K.L. Perinatal mental illness: Definition, description and aetiology. Best Pract. Res.
Clin. Obstet. Gynaecol. 2014, 28, 3–12. [CrossRef]

10. Woody, C.A.; Ferrari, A.J.; Siskind, D.J.; Whiteford, H.A.; Harris, M.G. A systematic review and
meta-regression of the prevalence and incidence of perinatal depression. J. Affect. Disord. 2017, 219,
86–92. [CrossRef]

11. Limandri, B.J. Postpartum depression: When the stakes are the highest. J. Psychosoc. Nurs. Ment. Health.
Serv. 2019, 57, 9–14. [CrossRef]

12. Giesbrecht, G.F.; Campbell, T.; Letourneau, N.; Kooistra, L.; Kaplan, B. Psychological distress and salivary
cortisol covary within persons during pregnancy. Psychoneuroendocrinology 2012, 37, 270–279. [CrossRef]
[PubMed]

13. Lester, B.M.; Conradt, E.; Marsit, C.J. Epigenetic basis for the development of depression in children. Clin.
Obstet. Gynecol. 2013, 56, 556–565. [CrossRef] [PubMed]

14. Netsi, E.; Evans, J.; Wulff, K.; O’Mahen, H.; Ramchandani, P. Infant outcomes following treatment of antenatal
depression: Findings from a pilot randomized controlled trial. J. Affect. Disord. 2015, 188, 252–256. [CrossRef]
[PubMed]

15. O’Connor, T.G.; Caprariello, P.; Blackmore, E.R.; Gregory, A.M.; Glover, V.; Fleming, P.; Team, A.S. Prenatal
mood disturbance predicts sleep problems in infancy and toddlerhood. Early Hum. Dev. 2007, 83, 451–458.
[CrossRef]

16. Yan, N.; Dix, T. Mothers’ early depressive symptoms and children’s first-grade adjustment: A transactional
analysis of child withdrawal as a mediator. J. Child Psychol. Psychiatry. 2014, 55, 495–504. [CrossRef]

17. Kim, J.K.; Suh, J.H.; Bae, H. The longitudinal effects of mother’s antenatal/postpartum depression and
parenting stress on the infant development. J. Early Child. Educ. Educ. Welf. 2016, 20, 591–611.

18. Goodman, J.H. Perinatal depression and infant mental health. Arch. Psychiatr. Nurs. 2019, 33, 217–224.
[CrossRef]

19. DeSocio, J.E. Epigenetics, maternal prenatal psychosocial stress, and infant mental health. Arch. Psychiatr.
Nurs. 2018, 32, 901–906. [CrossRef]

20. Bang, K.-S. Impact of maternal depresion on their children: A literature review. Korean Parent Child Health J.
2008, 11, 15–24.

21. Kim, Y. Conceptualizing prenatal care: Recent research and the application of tae-kyo, Korean traditional
beliefs and practices. Health Care Women Int. 2015, 36, 26–40. [CrossRef] [PubMed]

22. Chang, S.B.; Park, Y.J.; Choi, Y.S.; Chung, C.W. Factors of the taegyo of Korean pregnant women: Self care of
pregnant women based on oriental folk behavior. J. Korean Acad. Nurs. 1996, 26, 345–358. [CrossRef]

23. Lee, J. Perception of Prenatal Education Among Single and Married Men and Women. Master’s Thesis,
Kongju National University, Gongju, Korea, 2015.

24. Park, S.-H.; Shin, W.-S.; Yeon, P.-S.; Hong, C.-W.; Lee, H.-Y.; Yeo, E.-H.; Cho, H.-S.; Lee, E.-J. A study on
the emotional stability and well-being of the pregnant women by the forest prenatal program for couples.
J. KIFR 2017, 21, 45–53.

25. Park, J.-G.; Nam, S.-W. The effect of prenatal exercise programs on the fetal attachment of pregnant women.
Korean J. Sport 2016, 14, 57–65.

26. Woo, I.-H.; Chun, S.-Y. The effects of prenatal care group art therapy programs on maternal identity and
maternal-fetal attachment. Korean J. Art Ther. 2016, 23, 985–1007.

27. Cranley, M.S. Development of a tool for the measurement of maternal attachment during pregnancy. Nurs.
Res. 1981, 30, 281–284. [CrossRef]

28. Jang, S.-Y.; Bang, K.-S. Correlations among perceptions and practice of taegyo and maternal-fetal attachment
in pregnant women. Child Health Nurs. Res. 2019, 25, 398–405. [CrossRef]

29. Yu, M.; Kim, M. The contribution of maternal-fetal attachment: Taegyo, maternal fatigue and social support
during pregnancy. Child Health Nurs. Res. 2014, 20, 247–254. [CrossRef]

30. Statistics Korea. 2019 Population Trends Survey: Interim Results of Birth and Death Statistics. Statistics
Korea: Daejeon. 2020. Available online: http://kostat.go.kr/portal/korea/kor_nw/1/2/3/index.board?bmode=

download&bSeq=&aSeq=380865&ord=1 (accessed on 22 July 2020).
31. National Institutes of Health. Perinatal Depression. National Institute of Mental Health: United States.

2020. Available online: https://www.nimh.nih.gov/health/publications/perinatal-depression/20-mh-8116-
perinataldepression_159799.pdf (accessed on 30 September 2020).

http://dx.doi.org/10.1016/j.bpobgyn.2013.09.002
http://dx.doi.org/10.1016/j.jad.2017.05.003
http://dx.doi.org/10.3928/02793695-20191016-03
http://dx.doi.org/10.1016/j.psyneuen.2011.06.011
http://www.ncbi.nlm.nih.gov/pubmed/21752548
http://dx.doi.org/10.1097/GRF.0b013e318299d2a8
http://www.ncbi.nlm.nih.gov/pubmed/23751878
http://dx.doi.org/10.1016/j.jad.2015.08.055
http://www.ncbi.nlm.nih.gov/pubmed/26372945
http://dx.doi.org/10.1016/j.earlhumdev.2006.08.006
http://dx.doi.org/10.1111/jcpp.12189
http://dx.doi.org/10.1016/j.apnu.2019.01.010
http://dx.doi.org/10.1016/j.apnu.2018.09.001
http://dx.doi.org/10.1080/07399332.2014.888719
http://www.ncbi.nlm.nih.gov/pubmed/24527798
http://dx.doi.org/10.4040/jnas.1996.26.2.345
http://dx.doi.org/10.1097/00006199-198109000-00008
http://dx.doi.org/10.4094/chnr.2019.25.4.398
http://dx.doi.org/10.4094/chnr.2014.20.4.247
http://kostat.go.kr/portal/korea/kor_nw/1/2/3/index.board?bmode=download&bSeq=&aSeq=380865&ord=1
http://kostat.go.kr/portal/korea/kor_nw/1/2/3/index.board?bmode=download&bSeq=&aSeq=380865&ord=1
https://www.nimh.nih.gov/health/publications/perinatal-depression/20-mh-8116-perinataldepression_159799.pdf
https://www.nimh.nih.gov/health/publications/perinatal-depression/20-mh-8116-perinataldepression_159799.pdf


Int. J. Environ. Res. Public Health 2020, 17, 7691 12 of 13

32. Diego, M.A.; Field, T.; Hernandez-Reif, M.; Schanberg, S.; Kuhn, C.; Gonzalez-Quintero, V.H. Prenatal
depression restricts fetal growth. Early Hum. Dev. 2009, 85, 65–70. [CrossRef]

33. Field, T. Prenatal depression effects on early development: A review. Infant Behav. Dev. 2011, 34, 1–14.
[CrossRef]

34. Rollè, L.; Giordano, M.; Santoniccolo, F.; Trombetta, T. Prenatal attachment and perinatal depression: A
systematic review. Int. J. Environ. Res. Public health. 2020, 17, 2644. [CrossRef] [PubMed]

35. Beck, C.T. Postpartum depression: A metasynthesis. Qual. Health Res. 2002, 12, 453–472. [CrossRef]
[PubMed]

36. Johnstone, S.J.; Boyce, P.M.; Hickey, A.R.; Morris-Yatees, A.D.; Harris, M.G. Obstetric risk factors for postnatal
depression in urban and rural community samples. Aust. N. Z. J. Psychiatry 2001, 35, 69–74. [CrossRef]
[PubMed]

37. American Psychological Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5, 5th ed.;
American Psychiatric Association: Arlington, TX, USA, 2013.

38. World Health Organization. International Classification of Disease (ICD-11). World Health Organization:
Geneva. 2018. Available online: https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%
2fentity%2f1124422593 (accessed on 30 September 2020).

39. Figueiredo, B.; Costa, R. Mother’s stress, mood and emotional involvement with the infant: 3 months before
and 3 months after childbirth. Arch. Womens. Ment. Health 2009, 12, 143–153. [CrossRef]

40. Perry, D.F.; Ettinger, A.K.; Mendelson, T.; Le, H.N. Prenatal depression predicts postpartum maternal
attachment in low-income Latina mothers with infants. Infant Behav. Dev. 2011, 34, 339–350. [CrossRef]

41. Goodman, S.H.; Rouse, M.H.; Connell, A.M.; Broth, M.R.; Hall, C.M.; Heyward, D. Maternal depression and
child psychopathology: A meta-analytic review. Clin. Child Fam. Psychol. Rev. 2011, 14, 1–27. [CrossRef]

42. Kwon, M.-K.; Bang, K.-S. Relationship of prenatal stress and depression to maternal-fetal attachment and
fetal growth. J. Korean Acad. Nurs. 2011, 41, 276–283. [CrossRef]

43. Gentile, S. Untreated depression during pregnancy: Short- and long-term effects in offspring. a systematic
review. Neuroscience 2017, 342, 154–166. [CrossRef]

44. Cohen, J. Statistical Power Analysis for the Behavioral Sciences; L. Erlbaum Associates: Hillsdale, NJ, USA, 1988.
45. Nulty, D.D. The adequacy of response rates to online and paper surveys: What can be done? Assess. Eval.

High. Educ. 2008, 33, 301–314. [CrossRef]
46. Bang, K.-S. Infants’ temperament and health problems according to maternal postpartum depression. J.

Korean Acad. Nurs. 2011, 41, 444–450. [CrossRef]
47. Ahn, K.J. A Study of Related Factors and Practise of Taekyo on Pregnant Women’s. Master’s Thesis, Ewha

Womans University, Seoul, Korea, 2000.
48. Cox, J.L.; Holden, J.M.; Sagovsky, R. Detection of postnatal depression. development of the 10-item Edinburgh

Postnatal Depression Scale. Br. J. Psychiatry 1987, 150, 782–786. [CrossRef] [PubMed]
49. Yeo, J.H. Postpartum Depression and its Predictors at Six Months Postpartum. Korean J. Women Health Nurs.

2006, 12, 355–362. [CrossRef]
50. Lee, K.S.; Kim, J.H.; Hong, S.J.; Jang, H.Y.; Shin, Y.J.; Kim, M.S. The validation study of maternal fetal

attachment scale. Korean J. Dev. Psychol. 2013, 26, 81–91.
51. Cranley, M.S. Roots of attachment: The relationship of parents with their unborn. Birth Defects Orig. Artic.

Ser. 1981, 17, 59–83.
52. Pridham, K.F.; Chang, A.S.; Chiu, Y.M. Mothers’ parenting self-appraisals: The contribution of perceived

infant temperament. Res. Nurs. Health. 1994, 17, 381–392. [CrossRef]
53. Bang, K.-S. Confirmatory analysis of infant temperament inventory(WBL.; What my baby is Like). Korean

Parent Child Health J. 2001, 4, 32–42.
54. Lee, I.; Bang, K.S.; Yi, Y.; Kim, S.; Kim, D.; Jang, S.Y.; Moon, M. Concept analysis of forest taegyo. J. Korean

Inst. For. Recreat. 2018, 22, 31–46. [CrossRef]
55. National Folk Museum of Korea. Encyclopedia of Korean Folk Culture. National Folk Museum of Korea:

Seoul. 2020. Available online: https://folkency.nfm.go.kr/kr/topic/detail/490 (accessed on 1 June 2020).
56. Lee, E.J.; Park, J.S. Development of a prediction model for postpartum depression: Based on the mediation

effect of antepartum depression. J. Korean Acad. Nurs. 2015, 45, 211–220. [CrossRef]

http://dx.doi.org/10.1016/j.earlhumdev.2008.07.002
http://dx.doi.org/10.1016/j.infbeh.2010.09.008
http://dx.doi.org/10.3390/ijerph17082644
http://www.ncbi.nlm.nih.gov/pubmed/32290590
http://dx.doi.org/10.1177/104973202129120016
http://www.ncbi.nlm.nih.gov/pubmed/11939248
http://dx.doi.org/10.1046/j.1440-1614.2001.00862.x
http://www.ncbi.nlm.nih.gov/pubmed/11270460
https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f1124422593
https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f1124422593
http://dx.doi.org/10.1007/s00737-009-0059-4
http://dx.doi.org/10.1016/j.infbeh.2011.02.005
http://dx.doi.org/10.1007/s10567-010-0080-1
http://dx.doi.org/10.4040/jkan.2011.41.2.276
http://dx.doi.org/10.1016/j.neuroscience.2015.09.001
http://dx.doi.org/10.1080/02602930701293231
http://dx.doi.org/10.4040/jkan.2011.41.4.444
http://dx.doi.org/10.1192/bjp.150.6.782
http://www.ncbi.nlm.nih.gov/pubmed/3651732
http://dx.doi.org/10.4069/kjwhn.2006.12.4.355
http://dx.doi.org/10.1002/nur.4770170509
http://dx.doi.org/10.4334/JKCI.2018.30.1.031
https://folkency.nfm.go.kr/kr/topic/detail/490
http://dx.doi.org/10.4040/jkan.2015.45.2.211


Int. J. Environ. Res. Public Health 2020, 17, 7691 13 of 13

57. Goecke, T.W.; Voigt, F.; Faschingbauer, F.; Spangler, G.; Beckmann, M.W.; Beetz, A. The association of prenatal
attachment and perinatal factors with pre- and postpartum depression in first-time mothers. Arch. Gynecol.
Obstet. 2012, 286, 309–316. [CrossRef]

58. Erickson, N.L.; Gartstein, M.A.; Dotson, J.A.W. Review of prenatal maternal mental health and the
development of infant temperament. J. Obstet. Gynecol. Neonatal. Nurs. 2017, 46, 588–600. [CrossRef]

59. Hanington, L.; Ramchandani, P.; Stein, A. Parental depression and child temperament: Assessing child to
parent effects in a longitudinal population study. Infant Behav. Dev. 2010, 33, 88–95. [CrossRef] [PubMed]

60. Jacobson, D.; Melvin, N. A comparison of temperament and maternal bother in infants with and without
colic. J. Pediatr. Nurs. 1995, 10, 181–188. [CrossRef]

61. Neu, M.; Robinson, J. Infants with colic: Their childhood characteristics. J. Pediatr. Nurs. 2003, 18, 12–20.
[CrossRef] [PubMed]

62. Pek, J.; Flora, D.B. Reporting effect sizes in original psychological research: A discussion and tutorial. Psychol.
Methods 2018, 23, 208–225. [CrossRef] [PubMed]

63. Kang, H.; Yeon, K.; Han, S.-T. A Review on the Use of Effect Size in Nursing Research. J. Korean Acad. Nurs.
2015, 45, 641–649. [CrossRef] [PubMed]

64. Rouse, M.H.; Goodman, S.H. Perinatal depression influences on infant negative affectivity: Timing, severity,
and co-morbid anxiety. Infant Behav. Dev. 2014, 37, 739–751. [CrossRef] [PubMed]

65. Kwon, H.-J.; Kim, K.-H.; Choi, M.-H.; Cho, J.-Y.; Ahn, Y.-M.; Kim, K.-S. Effects of postpartum depression and
temperament of infant on child-care stress among mothers of newborn infants. J. Korean Acad. Child Health
Nurs. 2011, 17, 69–73. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1007/s00404-012-2286-6
http://dx.doi.org/10.1016/j.jogn.2017.03.008
http://dx.doi.org/10.1016/j.infbeh.2009.11.004
http://www.ncbi.nlm.nih.gov/pubmed/20056283
http://dx.doi.org/10.1016/S0882-5963(05)80081-8
http://dx.doi.org/10.1053/jpdn.2003.3
http://www.ncbi.nlm.nih.gov/pubmed/12610783
http://dx.doi.org/10.1037/met0000126
http://www.ncbi.nlm.nih.gov/pubmed/28277690
http://dx.doi.org/10.4040/jkan.2015.45.5.641
http://www.ncbi.nlm.nih.gov/pubmed/26582109
http://dx.doi.org/10.1016/j.infbeh.2014.09.001
http://www.ncbi.nlm.nih.gov/pubmed/25459792
http://dx.doi.org/10.4094/jkachn.2011.17.2.69
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design 
	Study Sample 
	Instruments 
	Demographic Data 
	Taekyo Practice 
	Depression 
	Maternal–Fetal Attachment 
	Infant Temperament 
	Infant Colic 

	Data Collection 
	Data Analyses 

	Results 
	Characteristics of Participants and Descriptive Data 
	Prenatal and Postpartum Depression Status and High Risk Depression Ratio 
	Maternal Taekyo Practice, Maternal–Fetal Interaction, Prenatal–Postpartum Depression and Infant Temperament 
	Infant Temperament and Colic 

	Discussion 
	Conclusions 
	References

