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Abstract
Background: Posttraumatic stress symptoms (PTSS) after childbirth may affect mother-infant bonding. This study
examined the relationship between aspects of PTSS after childbirth and bonding failure for mothers at 1 month
and 4 months after delivery.
Methods: This longitudinal study surveyed 130 mothers at 1 month (T1) and 4 months (T2) after delivery. We
performed multiple regression analysis with the Postpartum Bonding Questionnaire (PBQ) as the dependent
variable and the Impact of Event Scale-Revised (IES-R), Edinburgh Postnatal Depression Scale (EPDS), Relationship
Questionnaire (RQ), Family Adaptation, Partnership, Growth, Affection, and Resolve score (F.APGAR), and
demographic data as independent variables.
Results: The rate of mothers with an IES-R score of ≥ 25 was 6.2% at T1 and 3.8% at T2. The IES-R and the EPDS
were relevant factors for the PBQ at T1. The IES-R was not a relevant factor, but the EPDS was a relevant factor for
the PBQ at T2. The IES-R at T1 was not a predictor for the PBQ at T2. The PBQ at T1 was the largest predictor for
the PBQ at T2, when compared with the EPDS, F.APGAR, and dismissive attachment pattern (RQ) at T1.
Conclusions: PTSS after childbirth had a strong influence on bonding failure at T1. However, the important factor
affecting bonding failure was not PTSS after childbirth, but depression at T2. If PTSS after childbirth are
accompanied by depression at T2, bonding failure may be affected. Bonding failure affected by PTSS after childbirth
at T1 could affect bonding failure at T2. Health professionals should assess the degree of PTSS after childbirth and
start to care for mothers at T1.
Keywords: Bonding failure, Posttraumatic stress disorder after childbirth, Posttraumatic stress symptoms after
childbirth, Japanese mother, Postpartum
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Background
The development of a relationship between a mother
and newborn is the central and most important psychological process of the puerperium [1]. Emotional ties of
the mother to the infant develop continuously from
pregnancy over the postpartum period. Although many
mothers bond easily with their infants, some fail to bond
[2]. A negative birth experience for mothers, such as
posttraumatic stress disorder (PTSD) after childbirth,
may break the continuous development of the motherinfant bond.
PTSD after childbirth is inferred by posttraumatic
stress symptoms (PTSS), whereby associations with
PTSD lead to intrusions, avoidance, negative alterations in cognition and mood, and alterations in
arousal and reactions [3]. The prevalence of PTSD
after childbirth has been reported to be 2-14.3% at 1
to 2 weeks after delivery [4, 5], 1–8% at 4 to 6 weeks
after delivery [6–13], 2.4% at 3 to 6 months after delivery [14, 15], and 1.7-3% at 1 year after delivery [16,
17]. In Japan, few reports have examined PTSD in
mothers after childbirth. One study reported that the
proportion of mothers with PTSD after childbirth was
13.2% among mothers of babies in the neonatal intensive care unit and 5.1% among mothers of healthy babies at 1 month after delivery [18].
A large volume of research has examined risk factors for PTSD after childbirth. Previous studies with
non-Japanese women have reported that the following
were associated with PTSD after childbirth: insecure
attachment style [19]; previous mental health difficulties [20]; trait anxiety [20]; sense of coherence [21];
history of sexual trauma [7, 13]; previous traumatic
experiences [22, 23]; maternal occupation [12]; low
income [7]; depression in early pregnancy [9]; first
time mother [5]; fear of birth [9]; pregnancy complications [24]; assisted vaginal birth [20]; mode of
delivery [25]; emergency Caesarean section [5, 24];
Caesarean section [7, 20]; manual removal of the placenta [24]; obstetric intervention during childbirth [6];
length of labor [25]; pain during labor [7]; psychological difficulties in pregnancy [22]; low perceived
control and powerlessness during childbirth [7, 21,
25]; low 5-minute Apgar score [25]; low birth weight
of the infant [26]; perception of inadequate intrapartum care [6]; low levels of support from partner and
staff [22]; and lack of social support [7].
PTSD after childbirth can have a negative impact on
maternal feelings. Qualitative studies have demonstrated
that the impacts of PTSD after childbirth affect the
mother-infant relationship. In studies conducted in New
Zealand, the United States, Australia, and the United
Kingdom, women who experienced PTSD after childbirth reported weak maternal feelings and negative
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feelings and emotions toward the baby [27]; in Iran and
Europe, such women reported having difficulties establishing a relationship with their infant or being unable to
fulfill their duty as a mother [28, 29].
Mother-infant bonding failure can cause inappropriate rearing that leads to child abuse. In fact, in Japan,
the number of cases of child abuse has been increasing annually, reaching a total of 133,778 cases in
2017 [30]. Although the rate of child abuse in the
population under the age of 5 is about 1% [30], it is
increasing each year. One relevant factor related to
difficulties in mother-infant bonding is postpartum
depression [31, 32]. Another factor that impacts
bonding may be PTSD after childbirth. PTSS after
childbirth could affect mother-infant bonding depending on whether there was a diagnosis of PTSD or
not. It is possible that PTSS after childbirth may lead
to sustained bonding failure. Although qualitative research has reported on the relevance between PTSD
after childbirth and the relationship of mothers to infants, few studies have shown statistically significant
findings. The purpose of this study was to examine
the relationship between PTSS after childbirth and
bonding failure for Japanese mothers at 1 month and
4 months after delivery, and to examine whether
PTSS after childbirth could be a predictor of bonding
failure at 4 months after delivery.

Methods
Study design and participants

This study was a prospective longitudinal study to survey healthy mothers and infants from 1 month to 4
months after delivery. Between July 2013 and April
2014, 200 mothers who had given birth at local obstetric
hospitals in urban areas in Kyushu, Japan, and were
undergoing a health check-up 1 month after delivery
were recruited for this study.
The Research Ethics Committee of the Faculty of
Medicine of the University of Tokyo, and the
Kyushu University Institutional Review Board for
Clinical Research approved the study, and written informed consent was obtained from all participating
mothers. Inclusion criteria were women > 20 years
old and infants with a normal gestational period and
a birth weight of 2500–4000 g. Women who gave
birth to twins or had medical problems, or who had
experienced a traumatic life event, such as the death
of a close relative, within 6 months were excluded.
Questionnaires were completed at 1 month (T1) and
4 months (T2) after delivery at participating
obstetrics clinics in a space where privacy was assured, or at home, and returned to the researcher
anonymously.

Suetsugu et al. BMC Pregnancy and Childbirth

(2020) 20:434

Measurements
Dependent variables
Postpartum Bonding Questionnaire

In the present study, we defined “bonding failure” as maternal problems with building bonds with their infants
that contributed to problems with the mother-infant relationship. “Bonding failure” was measured by the Postpartum Bonding Questionnaire (PBQ) at T1 and T2.
The PBQ was developed by Brockington [33, 34] to
screen for bonding disorders, and the Japanese version
of the PBQ was developed by Suetsugu et al. [35]. The
validity and reliability of the scale were examined by
comparing the results of mothers with and without postpartum depression. The internal consistency of the Japanese version of the PBQ was 0.84 at 1 month after
delivery. The PBQ consists of four subscales: “impaired
bonding” (12 items), “rejection and anger” (seven items),
“anxiety about care” (four items), and “risk of abuse”
(two items). Each item is rated on a 6-point scale ranging from “always” (5) to “never” (0), reflecting failure
with mother-to-infant bonding in the previous week.
When the statement reflects a positive emotion or attitude, the scoring is reversed. Higher scores reflect difficult
mother-to-infant
bonding.
Each
subscale
independently reflected one concept of bonding failure.
The total score of the PBQ shows the general tendency
for bonding failure. The internal consistency of the PBQ
in the present study was 0.88 (Cronbach’s alpha).
Independent variables
Impact of Event Scale-Revised

In the present study, we defined “PTSS after childbirth”
as a state of having PTSS after giving birth, which was
assessed as the degree of symptoms determined by the
Impact of Event Scale-Revised (IES-R) [36], regardless of
diagnosis of PTSD. The Japanese version of the IES-R
was developed by Asukai [37], and the validity and
reliability of the scale were examined by comparing the
results of people who had been affected by a disaster
with those of the general population; internal
consistency was 0.84.
The IES-R items consist of three dimensions (eight intrusion items, eight avoidance items, and six hyperarousal items) to categorize PTSS. It consists of 22
statements graded on a 5-point scale ranging from “always” (4) to “never” (0) in terms of response to a specific
stressful life event for the previous week. We added the
explanatory note, “Please respond based on your birth
experience”.
The total score on the IES-R score was determined at
T1 and T2. Higher scores reflect more PTSS. The
threshold for detecting a probable diagnosis of PTSD is
IES-R score ≥ 25 [36, 37]. The validity and reliability of
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the IES-R are well established [36, 37]. The internal
consistency of the IES-R in the present study was 0.94
(Cronbach’s alpha).
Edinburgh Postnatal Depression Scale

Depression was measured by the Edinburgh Postnatal
Depression scale (EPDS) [38] at T1 and T2. The
Japanese version of the EPDS was developed by Okano
[39], and the validity and reliability of the scale were examined by comparing the results of mothers with and
without postnatal depression at 1 and 3 months after delivery, and those of mothers with and without postnatal
depression 2 years after delivery; internal consistency
was 0.67/0.74, and 0.78, respectively. The EPDS is an
established instrument used to screen for depressive
symptoms focusing on the cognitive and affective features of depression rather than on somatic symptoms in
postnatal mothers. The EPDS comprises 10 items with
responses rated on a 4-point scale ranging from 3 to 0
for depressive symptoms for the previous week. Higher
scores reflect more depressive symptoms. We adopted a
threshold of a score > 9 for detecting a probable diagnosis of depression, because Yamashita et al. [40] suggested
that Japanese mothers tend to report lower scores compared with European mothers. The internal consistency
of the EPDS in the present study was 0.82 (Cronbach’s
alpha).
Relationship Questionnaire

Each mother’s attachment pattern was measured using
the Relationship Questionnaire (RQ) [41] at T1. The
Japanese version of the RQ was developed by Kato [42],
and the validity and reliability were evaluated based on
the responses of a group of university students. The RQ
consists of four short paragraphs describing a secure,
fearful, preoccupied, and dismissive attachment pattern.
Participants rated their degree of agreement to each attachment pattern on a 7-point scale. Higher scores reflect greater recognition of themselves matching each
type of relationship. The RQ was used to examine the
relationship between mothers’ attachment patterns and
bonding with their babies.
Family APGAR

Family function was measured by the Family Adaptation,
Partnership, Growth, Affection, and Resolve score
(F.APGAR) [43] at T1. The F.APGAR was developed as
a multidimensional measure of global family functioning,
assessing adaptation, partnership, growth, affection, and
resolve. The Japanese version was developed by Kokubu
[44], and the validity and reliability were examined with
participants from the general population in Japan; internal consistency was 0.86. Respondents rated their satisfaction with each of the five areas from 0 to 2 points.
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Higher scores reflect more satisfaction with their family
function. The internal consistency of the F.APGAR in
the present study was 0.91 (Cronbach’s alpha).

R ≥ 25 and other mothers except for “rejection and
anger” at T1.

Demographic data

Relevant factors for bonding failure at T1

Sociodemographic data such as age, marital status, subjective economic status, educational level, and employment status were requested on the questionnaire at T1.
Obstetrical data such as history of delivery, infertility
treatment, delivery method, bleeding amount, breastfeeding, gestational age, and birth weight were obtained
from hospital journals.

Results of the multiple regression analysis are shown in
Table 3. In the analysis of the PBQ total score, “impaired
bonding,” and “anxiety about care,” the IES-R (β = 0.417,
p < 0.001; β = 0.465, p < 0.001; β = 0.212, p < 0.01, respectively) and the EPDS (β = 0.231, p < 0.01; β = 0.231,
p < 0.01; β = 0.280, p < 0.01, respectively) were relevant
factors for the PBQ. The coefficients of determination
R2 were 0.655, 0.631, and 0.613, respectively. The multiple regression model with the dependent variables “rejection and anger” and “risk of abuse” was not satisfied.

Statistical analysis

We compared the PBQ scores at T1 and T2 by group
(i.e., the probable diagnosis of PTSD group [IES-R ≥ 25]
and the normal group [IES-R < 25], using Cohen’s d.
Then, multiple regression analysis was performed. The
total score, and the score for each subscale of the PBQ
at T1 and T2 were used as dependent variables. In the
analysis of predictors, we used the PBQ score at T2 as
the dependent variable and the PBQ score at T1 as one
of the independent variables. Demographic data and obstetrical data, which had a small effect on the dependent
variables, were deducted by use of simple regression
analysis and relationships between independent variables. Although a relationship between PTSS after
childbirth (IES-R) and depression (EPDS) was reported
by the present research (r = 0.514 p < 0.001 at T1, r =
0.506 p < 0.001 at T2) and previous studies [45–47], the
Variance Inflation Factor (VIF) value of the EPDS was
low (VIF = 2.112); thus, we used both variables as independent variables. The respective standardized partial
regression coefficient (B) and the coefficient of determination (R2) were calculated.
All analyses were performed using SPSS software, version 21.0J (IBM Corporation, New York, NY, USA), and
p < 0.05 was considered statistically significant.

Results
Of the 200 mothers recruited, 190 (95%) agreed to participate in this study. A total of 136 mothers returned
questionnaires, and 130 (65%) questionnaires were fully
completed at both 1 and 4 months after delivery. We
used data from participants who returned questionnaires
at both time points (n = 130) for evaluation. Participants’
characteristics are shown in Table 1.

Relevant factors for bonding failure at T2

Results of the multiple regression analysis are shown in
Table 4. In the analysis of the total score of PBQ, “impaired bonding,” and “anxiety about care,” the IES-R
score was not a relevant factor for the PBQ, and the
EPDS score was a relevant factor (β = 0.426, p < 0.001;
β = 0.450, p < 0.0 1; β = 0.312, p < 0.01, respectively). The
coefficients of determination R2 were 0.492, 0.426, and
0.371, respectively. The multiple regression model with
the dependent variable “rejection and anger” and “risk of
abuse” was not satisfied.

Predictors for bonding failure at T2

The results of the multiple regression analysis are shown
in Table 5. The IES-R score at T1 was not a predictor of
the PBQ at T2. The PBQ at T1 was the most important
predictor for the total PBQ score and scores of “impaired bonding,” “rejection and anger,” and “anxiety
about care” at T2. Only the EPDS score at T1 was a predictor of “impaired bonding” on the PBQ at T2.
F.APGAR was a predictor for the total PBQ score and
scores of “impaired bonding,” “rejection and anger,” and
“anxiety about care” at T2, and the RQ2 subscale “dismissive” was a predictor for the total PBQ score and
scores of “impaired bonding” at T2. Coefficients of determination R2 ranged from 0.482 to 0.537. The multiple
regression model with the dependent variable “risk of
abuse” was not satisfied.

Discussion
Validity of the sample
Rate of mothers with IES-R ≥ 25

The number of mothers with IES-R ≥ 25 was eight
(6.2%) at T1 and five (3.8%) at T2 (Table 2). The total
PBQ scores at T1 differed between mothers with IES-

Our results represented the actual situation of bonding
failure related to traumatic birth experiences in healthy
Japanese mothers with healthy babies. The proportion of
subjects with EPDS total scores > 9 points (13%) was
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Table 1 Characteristics of participants (N = 130)
Age, y
Experience of birth, n (%)

31.1 ± 4.2
Primiparous

45 (34.6)

Multiparous

85 (65.4)

Number of children, n

1.9 ± 0.8

Gestational age, months

38.9 ± 1.1

Birth weight, g

3046 ± 333

Bleeding, ml

331 ± 19

Marital status, n (%)

Subjective economic status, n (%)

Years of education, n (%)

Employment, n (%)

Attachment pattern, n (%)

Infertility treatment, n (%)

Delivery style, n (%)

Nutrition, n (%)

Married

128 (98.5)

Divorced

2 (1.5)

High

10 (7.7)

Relatively high

58 (44.6)

115 (88.5)

Relatively low

47 (36.2)

Low

15 (11.5)

15 (11.5)
45 (34.6)

> 12 years

85 (65.4)

Tertiary

39 (30.0)

Secondary

6 (4.6)

85 (65.4)

Full-time

29 (22.3)

86 (66.2)

Part-time

15 (11.5)

44 (33.8)

Unemployed

86 (66.2)

Secure

60 (46.2)

Dismissive

9 (6.9)

Preoccupied

25 (19.2)

Fearful

36 (27.7)

With treatment

14 (10.8)

Without treatment

116 (89.2)

Vaginal birth

114 (87.7)

114 (87.7)

Planned C/S

9 (6.9)

16 (12.3)

Emergency C/S

7 (5.4)

Breast-feeding

78 (60.0)

78 (60.0)

Mixed

51 (39.2)

52 (40.0)

Milk

1 (0.8)

C/S: caesarean section

consistent with the incidence of postpartum depression
in Japan (8–20%) [40]. The proportion of normal
mothers with healthy infants who had a total IES-R
score ≥ 25 at 1 month was 6.2%, slightly higher than has
been reported in Japan [18], and the same as that reported in other countries (1–8%) [6–13, 24]. Of the IESR positive group, about 40% had coexistent depression.
PTSD occurs concomitantly with depression at a rate of
40–50% [48], which was consistent with our results.

Relevant factors for bonding failure

In this study, the score on each subscale of the PBQ represented one aspect of bonding failure, and the total
score showed a general trend of bonding failure.

At 1 month after delivery, the total score on the PBQ,
that is, PTSS after childbirth, were a relevant factor for
bonding failure. According to the results for “impaired
bonding” on the PBQ, PTSS after childbirth was shown
to have a strong influence on “impaired bonding.” These
results were consistent with previous reports that
mothers who had PTSS after childbirth had feelings of
anger that were directed in multiple directions [28, 49]
or became numb and demonstrated actual dissociation
[28]. These feelings could result in “impaired bonding”
for mothers to infants. In terms of “anxiety about care”
of the PBQ, the EPDS and IES-R weakly affected this
variable. This may be because the mother’s experience
of PTSS after childbirth decreased her feelings of selfefficacy [49], and as a result, also decreased her feelings
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Table 2 Difference of PBQ between mothers with IES-R ≥ 25 and other mothers at T1 and T2 (N = 130)
PBQ
Total score
(Mean ± SD)

Impaired bonding
(Mean ± SD)

Rejection and anger
(Mean ± SD)

Anxiety about care
(Mean ± SD)

Risk of abuse
(Mean ± SD)

IES-R (≥ 25), n = 08

24.25 ± 13.594

13.25 ± 7.421

1.88 ± 3.091

5.75 ± 2.493

0.13 ± 0.354

IES-R (< 5), n = 122

9.96 ± 7.758

5.03 ± 4.072

1.75 ± 2.847

2.90 ± 2.323

0.01 ± 0.091

1.76

1.92

0.05

1.23

1.00

Huge effect

Huge effect

Negligible effect

Very large effect

Large effect

IES-R (≥ 25), n = 05

21.60 ± 3.782

10.40 ± 1.517

3.00 ± 2.739

5.00 ± 1.225

0.40 ± 0.548

IES-R (< 25), n = 125

9.23 ± 8.321

4.97 ± 4.589

1.42 ± 2.622

2.31 ± 2.088

0.08 ± 0.393

Cohen’s da

1.52

1.21

0.61

1.31

0.81

Huge effect

Very large effect

Medium effect

Very large effect

Large effect

T1

a

Cohen’s d
T2

PBQ Postpartum Bonding Questionnaire, PTSD Posttraumatic stress disorder, IES-R Impact of Event Scale Revised, T1 1 month after delivery, T2 4 months after
delivery, SD standard deviation.
a
Huge effect: d ≥ 1.45, Very large effect: 1.10 < d ≤ 1.45, Large effect: 0.75 ≤ d < 1, Medium effect: 0.4 ≤ d < 0.75,
Small effect: 0.15≤ d < 0.4, Negligible effect: -0.15 ≤ d < 0.15.

of self-efficacy regarding child rearing. This idea is consistent with a study that reported a relationship between
PTSS after childbirth and parenting stress [50].
At 4 months after delivery, PTSS after childbirth
were not a relevant factor for bonding failure, although the PBQ score in the probable diagnosis of
PTSD group was higher than in the normal group.

On the other hand, only depression was a relevant
factor for bonding failure at this time point, although
PTSS after childbirth correlated with depression in
the present research and in previous studies [45–47].
Considering these results, the most important factor
affecting bonding failure was not PTSS after childbirth, but depression at 4 months after delivery. If

Table 3 Factors relevant to bonding failure at T1 (N = 130)
PBQ (T1)

Marital status

Total score

Impaired bonding

Rejection
and anger

Anxiety
about care

Risk of abuse

-0.006

-0.035

-0.052

0.033

-0.008

*

**

Economic status

-0.116

-0.101

0.091

-0.163

-0.008

Years of education

0.090

0.028

-0.082

0.199**

-0.182

*

*

*

Employment

0.151

0.140

0.047

0.141

-0.052

Experience of birth

-0.168**

-0.144*

-0.048

-0.304***

-0.059

Nutrition

-0.008

-0.017

0.047

0.022

-0.012

F.APGAR

-0.015

0.011

-0.053

-0.100

*

-0.216

-0.191

-0.068

-0.211

-0.220*

RQ Dismissive

-0.015

-0.058

-0.169

0.020

-0.014

**

**

-0.005

RQ Secure

*

**

RQ Preoccupied

0.161

0.190

0.129

0.082

-0.010

RQ Fearful

0.006

-0.021

-0.023

-0.047

-0.101

**

**

**

EPDS (T1)

0.231

0.231

-0.008

0.280

0.005

IES-R (T1)

0.417***

0.465***

0.180

0.212**

0.216

R^

0.616

0.589

-0.013

0.569

0.024

F

16.945***

15.229***

0.868

14.107***

1.245

2

Multiple regression analysis
***p < 0.001 **p < 0.01 *p < 0.05
T1 1 month after delivery, β standardized partial regression coefficient, R^R^2squared multiple correlation coefficient adjusted for the degrees of freedom,
PBQ Postpartum Bonding Questionnaire, F.APGAR Family Adaptation, Partnership, Growth, Affection, and Resolve, RQ Relationship Questionnaire, EPDS Edinburgh
Postpartum Depression Scale, IES-R Impact of Event Scale Revised
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Table 4 Factors relevant to bonding failure at T2 (N = 130)
PBQ (T2)

Marital status

Total score

Impaired bonding

Rejection
and anger

Anxiety
about care

Risk of abuse

0.049

0.028

0.033

0.108

-0.023
*

Economic status

-0.094

-0.070

-0.052

-0.154

-0.058

Years of education

-0.004

-0.012

0.031

0.113

-0.173

Employment

0.020

0.023

-0.061

-0.022

0.104

Experience of birth

-0.131*

-0.110

-0.052

-0.259***

0.025

Nutrition

-0.132

-0.077

-0.065

-0.073

-0.155

F.APGAR

-0.116

-0.105

-0.252

-0.182*

0.044

RQ Secure

-0.152*

-0.132

-0.190

-0.163

-0.075

RQ Dismissive

0.121

0.145

-0.098

-0.028

0.045

RQ Preoccupied

0.100

0.068

0.065

0.053

-0.055

RQ Fearful

-0.064

-0.079

-0.098

0.041

-0.122

EPDS (T2)

0.426***

0.450***

0.086

0.312**

0.154

*

IES-R (T2)

0.184

0.133

0.093

0.110

0.215

R^2

0.492

0.426

0.052

0.371

0.040

F

10.617***

8.367***

1.548

6.841***

1.414

Multiple regression analysis
***p < 0.001 **p < 0.01 *p < 0.0
T2 4 months after delivery, β standardized partial regression coefficient, R^ 2 squared multiple correlation coefficient adjusted for the degrees of freedom,
PBQ Postpartum Bonding Questionnaire, F.APGAR Family Adaptation, Partnership, Growth, Affection, and Resolve, RQ Relationship Questionnaire, EPDS Edinburgh
Postpartum Depression Scale, IES-R Impact of Event Scale Revised

Table 5 Predictors of bonding failure at T2 (N = 130)
PBQ (T2)

Marital status

Total score

Impaired bonding

Rejection
and anger

Anxiety
about care

Risk of abuse

0.083

0.077

0.069

0.114

-0.005

Economic status

-0.013

0.003

-0.094

-0.065

-0.042

Years of education

-0.016

0.008

0.084

0.041

-0.108

Employment

-0.053

-0.041

-0.089

-0.081

0.108

Experience of birth

0.044

0.067

-0.027

-0.015

0.021

*

Nutrition

-0.143

-0.093

-0.083

-0.109

-0.125

F.APGAR

-0.172*

-0.167*

-0.245**

-0.165*

-0.021

RQ Secure

-0.074

-0.065

-0.169

-0.067

-0.059

RQ Dismissive

0.162*

0.194*

0.013

-0.031

0.118

RQ Preoccupied

0.022

-0.040

0.017

-0.008

0.005

RQ Fearful

-0.060

-0.067

-0.079

0.063

-0.072

EPDS (T1)

0.154

0.208*

-0.004

0.174

-0.083

IES-R (T1)

-0.023

-0.072

0.000

0.005

0.087

PBQ (T1)
2

R^
F

***

0.520

0.520

0.537

0.482

0.257**

0.492

0.458

0.329

0.455

0.031

***

9.920

***

***

8.787

***

***

5.514

***

***

8.689

1.294

Multiple regression analysis
***p < 0.001 **p < 0.01 *p < 0.05
T1 1 month after delivery, T2 4 months after delivery, PBQ Postpartum Bonding Questionnaire, β standardized partial regression coefficient, R^2squared multiple
correlation coefficient adjusted for the degrees of freedom, F.APGAR Family Adaptation, Partnership, Growth, Affection, and Resolve, RQ Relationship
Questionnaire, EPDS Edinburgh Postpartum Depression Scale, IES-R Impact of Event Scale Revised
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PTSS after childbirth are accompanied by depression,
it may affect bonding failure.
Predictors for bonding failure

Contrary to our expectations, PTSS after childbirth at 1
month after delivery did not predict bonding failure at 4
months after delivery. However, bonding failure 1 month
after delivery strongly predicted bonding failure 4
months after delivery. Considering this finding, it is important to start an intervention for bonding failure
within 1 month after delivery to prevent a prolonged occurrence of poor bonding.
Although it was weak, family support and a dismissive
attachment pattern were negative predictors for bonding
failure 4 months after delivery, so it is important to establish family support and prevent mothers from being
isolated early after delivery.
Limitations

All participants were Japanese and surveyed only at 1
month and 4 months after delivery, so our results may
not apply to mothers in other cultures or in different
postpartum periods. Moreover, because all variables
were measured by self-reported assessments, data may
not reflect objective findings. In addition, only mothers
with stable health and babies without medical problems
participated, so results may not apply to high-risk
mothers and high-risk infants. It is possible that subjects
who had depression did not participate in this study. Because PTSS after childbirth and bonding failure are difficult for subjects to address on a questionnaire, it is
possible that some mothers with PTSS did not participate in this study.
Clinical applications

Our new findings provide a point of view to support that
mothers with bonding failure may have experienced
PTSS after childbirth. In addition, our findings suggest
that only screening for depression is not enough to
examine the support needed for bonding relationships
between mothers and babies. Health professionals
should assess the degree of PTSS after childbirth and
start to care for mothers within 1 month after delivery
because it could affect bonding failure at 1 month after
delivery. Providing support to mothers with bonding failure that is related to aspects of PTSS after childbirth
could be effective, with an approach aimed at addressing
experiences related to PTSS after childbirth as well as a
direct approach addressing bonding failure 1 month
after delivery. It is important to start an intervention for
bonding failure within 1 month after delivery and to encourage the establishment of a family support system to
prevent mothers from being isolated. Mothers who have
depression with PTSS after childbirth at 4 months after
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delivery must be carefully observed, because depression
affects bonding failure. We believe that our findings will
contribute to the development of appropriate care
models for mothers with bonding failure related to PTSS
after childbirth.

Conclusions
This study showed a relationship between PTSS after
childbirth and bonding failure. PTSS after childbirth
were a relevant factor for bonding failure at 1 month
after delivery, but not at 4 months. The most important
factor affecting bonding failure was not PTSS after childbirth, but depression at 4 months after delivery. Furthermore, bonding failure at 1 month after delivery tends to
be sustained 4 months after delivery.
Abbreviations
EPDS: Edinburgh PostnatalDepression Scale; F.APGAR: Family
Adaptation,Partnership, Growth, Affection, and Resolve; IES-R: Impact of
EventScale-Revised; PBQ: Postpartum BondingQuestionnaire;
PTSD: Posttraumatic stressdisorder; RQ: RelationshipQuestionnaire; T1: 1
month after delivery; T2: 4 months after delivery
Acknowledgements
We are grateful to the mothers who participated in this study.
Authors’ information.
.
Authors' contributions
YS analyzed and interpreted the patient data and was a major contributor in
writing the manuscript. HM and KK interpreted the patient data. All authors
read and approved the final manuscript.
Authors' information
YS is an Assistant Professor in the Department of Health Sciences, Graduate
School of Medical Sciences, Kyushu University, Fukuoka, Japan. MH is a
Professor in the Department of Midwifery and Women’s Health, Division of
Health Sciences & Nursing, Graduate School of Medicine, The University of
Tokyo, Japan. KK is a Professor in the Department of Family Nursing, Division
of Health Sciences & Nursing, Graduate School of Medicine, The University of
Tokyo, Japan, and is a Fellow of the American Academy of Nursing (FAAN).
Funding
Funding for data collection for this study was supported by JSPS KAKENHI
Grant Number JP 26670982.
Availability of data and materials
The datasets generated and/or analyzed during the current study are not
publicly available due to other ongoing studies, but are available from the
corresponding author on reasonable request.
Ethics approval and consent to participate
The Institutional Review Boards of all participating institutes approved the
study, and written informed consent was obtained from all participating
mothers. The Research Ethics Committee of the Faculty of Medicine of the
University of Tokyo, and the Kyushu University Institutional Review Board for
Clinical Research approved the study.
Consent for publication
Not applicable.
Competing interests
The authors have no competing interests to report.
Author details
1
Department of Health Sciences, Graduate School of Medical Sciences,
Kyushu University, Fukuoka, Japan. 2Department of Family Nursing, Division

Suetsugu et al. BMC Pregnancy and Childbirth

(2020) 20:434

of Health Sciences & Nursing, Graduate School of Medicine, The University of
Tokyo, 7-3-1 Hongo, Bunkyo-ku, 113-8654 Tokyo, Japan. 3Department of
Midwifery and Women’s Health, Division of Health Sciences & Nursing,
Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.
Received: 22 April 2020 Accepted: 8 July 2020

References
1. Brockington I. Diagnosis and management of post-partum disorders: a
review. World Psychiatry. 2004;3[2]:89–95.
2. Reisz S, Jacobvitz D, George C. Birth and motherhood: childbirth experience
and mothers’ perceptions of themselves and their babies. Infant Ment
Health J. 2015;36[2]:167–78.
3. American Psychiatric Association. American Psychiatric Association.
Diagnostic Statistical Manual of Mental Disorders 5th edition. Washington
DC: American Psychiatric Association; 2013.
4. Olde E, van der Hart O, Kleber RJ, van Son MJ, Wijnen HA, Pop VJ.
Peritraumatic dissociation and emotions as predictors of PTSD symptoms
following childbirth. J Trauma Dissociation. 2005;6[3]:125–42.
5. Boorman RJ, Devilly GJ, Gamble J, Creedy DK, Fenwick J. Childbirth and
criteria for traumatic events. Midwifery. 2014;30[2]:255–61.
6. Creedy DK, Shochet IM, Horsfall J. Childbirth and the development of acute
trauma symptoms: incidence and contributing factors. Birth. 2000;27[2]:104–11.
7. Soet JE, Brack GA, DiIorio C. Prevalence and predictors of women’s experience
of psychological trauma during childbirth. Birth. 2003;30[1]:36–46.
8. Alcorn KL, O’Donovan A, Patrick JC, Creedy D, Devilly GJ. A prospective
longitudinal study of the prevalence of post-traumatic stress disorder
resulting from childbirth events. Psychol Med. 2010;40[11]:1849–59.
9. Soderquist J, Wijma B, Thorbert G, Wijma K. Risk factors in pregnancy for posttraumatic stress and depression after childbirth. Bjog. 2009;116[5]:672–80.
10. Ford E, Ayers S, Bradley R. Exploration of a cognitive model to predict posttraumatic stress symptoms following childbirth. J Anxiety Disord. 2010;24[3]:
353–9.
11. Polachek IS, Harari LH, Baum M, Strous RD. Postpartum post-traumatic stress
disorder symptoms: the uninvited birth companion. Isr Med Assoc J. 2012;
14[6]:347–53.
12. Shaban Z, Dolatian M, Shams J, Alavi-Majd H, Mahmoodi Z, Sajjadi H. Posttraumatic stress disorder (PTSD) following childbirth: prevalence and
contributing factors. Iran Red Crescent Med J. 2013;15[3]:177–82.
13. Verreault N, Da Costa D, Marchand A, Ireland K, Banack H, Dritsa M, et al.
PTSD following childbirth: a prospective study of incidence and risk factors
in Canadian women. J Psychosom Res. 2012;73[4]:257–63.
14. Maggioni C, Margola D, Filippi F. PTSD, risk factors, and expectations among
women having a baby: a two-wave longitudinal study. J Psychosom Obstet
Gynaecol. 2006;27[2]:81–90.
15. Stramrood CA, Paarlberg KM, Huis In ‘t Veld EM, Berger LW, Vingerhoets AJ,
Schultz WC, et al. Posttraumatic stress following childbirth in homelike- and
hospital settings. J Psychosom Obstet Gynaecol. 2011;32(2):88–97.
16. Wijma K, Soderquist J, Wijma B. Posttraumatic stress disorder after childbirth:
a cross sectional study. J Anxiety Disord. 1997;11[6]:587–97.
17. Soderquist J, Wijma B, Wijma K. The longitudinal course of posttraumatic stress after childbirth. J Psychosom Obstet Gynaecol. 2006;
27[2]:113–9.
18. Matsumoto S, Yokoo K, Okamura H, Nakagomi S. The appearance of posttraumatic stress with events of delivery in mothers one month after
childbirth: Comparison of mothers with newborn babies in NICU
hospitalization and mothers with normal newborn babies. Journal of Health
Sciences Hiroshima University. 2006;6[1]:71–80.
19. Ayers S, Jessop D, Pike A, Parfitt Y, Ford E. The role of adult attachment
style, birth intervention and support in posttraumatic stress after childbirth:
a prospective study. J Affect Disord. 2014;155:295–8.
20. Czarnocka J, Slade P. Prevalence and predictors of post-traumatic stress
symptoms following childbirth. Br J Clin Psychol. 2000;39(Pt 1):35–51. .
21. Tham V, Christensson K, Ryding EL. Sense of coherence and symptoms of
post-traumatic stress after emergency caesarean section. Acta Obstet
Gynecol Scand. 2007;86[9]:1090–6.
22. Andersen LB, Melvaer LB, Videbech P, Lamont RF, Joergensen JS. Risk factors
for developing post-traumatic stress disorder following childbirth: a
systematic review. Acta Obstet Gynecol Scand. 2012;91[11]:1261–72.

Page 9 of 10

23. O’Donovan A, Alcorn KL, Patrick JC, Creedy DK, Dawe S, Devilly GJ.
Predicting posttraumatic stress disorder after childbirth. Midwifery. 2014;
30[8]:935–41.
24. Adewuya AO, Ologun YA, Ibigbami OS. Post-traumatic stress disorder after childbirth
in Nigerian women: prevalence and risk factors. Bjog. 2006;113[3]:284–8.
25. Fairbrother N, Woody SR. Fear of childbirth and obstetrical events as
predictors of postnatal symptoms of depression and post-traumatic stress
disorder. J Psychosom Obstet Gynaecol. 2007;28[4]:239–42.
26. Kersting A, Dorsch M, Wesselmann U, Ludorff K, Witthaut J, Ohrmann P,
et al. Maternal posttraumatic stress response after the birth of a very lowbirth-weight infant. J Psychosom Res. 2004;57[5]:473–6.
27. Taghizadeh Z, Irajpour A, Arbabi M. Mothers’ response to psychological
birth trauma: a qualitative study. Iran Red Crescent Med J. 2013;15(10):
e10572.
28. Beck CT. Post-traumatic stress disorder due to childbirth: the aftermath. Nurs
Res. 2004;53[4]:216–24.
29. Nicholls K, Ayers S. Childbirth-related post-traumatic stress disorder in
couples: a qualitative study. Br J Health Psychol. 2007;12(Pt 4):491–509. .
30. Ministry of Health Law. Corresponding number of child abuse counseling in
child consultation centers. Outline of Welfare Administration Report
Example in 2016; 2017. p. 8. In Japanese.
31. Klier CM. Mother-infant bonding disorders in patients with postnatal
depression: The Postpartum Bonding Questionnaire in clinical practice. Arch
Womens Ment Health. 2006;9[5]:289–91.
32. Wittkowski A, Williams J, Wieck A. An examination of the psychometric
properties and factor structure of the Post-partum Bonding Questionnaire
in a clinical inpatient sample. Br J Clin Psychol. 2010;49(Pt 2):163–72.
33. Brockington IF, Oates J, George S, Turner D, Vostanis P, Sullivan M, Loh C,
Murdoch C. A Screening Questionnaire for mother-infant bonding disorders.
Arch Womens Ment Health. 2001;3:133–40.
34. Brockington IF, Fraser C, Wilson D. The Postpartum Bonding Questionnaire:
a validation. Arch Womens Ment Health. 2006;9[5]:233–42.
35. Suetsugu Y, Honjo S, Ikeda M, Kamibeppu K. The Japanese version of the
Postpartum Bonding Questionnaire: Examination of the reliability, validity,
and scale structure. J Psychosom Res. 2015;79[1]:55–61.
36. Weiss DSMC. The impact of the Event Scale-Revised. In: Wilson JP and Keane
TM, editors. Assessing psycho-logical trauma and PTSD. A practitioner’s
handbook. New York: Guilford Press; 1997. pp. 399–411.
37. Asukai N, Kato H, Kawamura N, Kim Y, Yamamoto K, Kishimoto J, et al.
Reliability and validity of the Japanese-language version of the impact of
event scale-revised (IES-R-J): four studies of different traumatic events. J
Nerv Ment Dis. 2002;190[3]:175–82.
38. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression.
Development of the 10-item Edinburgh Postnatal Depression Scale. Br J
Psychiatry. 1987;150:782–6.
39. Okano T, Murata M, Masuji F, Tamaki R, Nomura J, Miyaoka H, Kitamura T.
Validation and reliability of Japanese version of the EPDS. Arch Psychiatr
Diag Clin Evaluat. 1996;74:525–33.
40. Yamashita H, Yoshida K, Nakano H, Tashiro N. Postnatal depression in Japanese
women. Detecting the early onset of postnatal depression by closely
monitoring the postpartum mood. J Affect Disord. 2000;58[2]:145–54.
41. Bartholomew K, Horowitz LM. Attachment styles among young adults: a
test of a four-category model. J Pers Soc Psychol. 1991;61[2]:226–44.
42. Kato K. Japanese adaptation of Bartholomew’s adult attachment scale (RQ).
J Cogn Proc Exp. 1998;7:41–50.
43. Smilkstein G. The family APGAR: a proposal for a family function test and its
use by physicians. J Fam Pract. 1978;6[6]:1231–9.
44. Kokubu M, Kamibeppu K. Development of family functioning scale:
Japanese version of the Family APGAR. The report of study achievement,
Grant-in-Aid for Scientific Research (B). Tokyo: The Japanese Ministry of
Education, Culture, Sports, Science and Technology. 2014. p. 34. In Japanese.
45. Ballard CG, Stanley AK, Brockington IF. Post-traumatic stress disorder (PTSD)
after childbirth. Br J Psychiatry. 1995;166[4]:525–8.
46. Cigoli V, Gilli G, Saita E. Relational factors in psychopathological responses
to childbirth. J Psychosom Obstet Gynaecol. 2006;27[2]:91–7.
47. Sorenson DS, Tschetter L. Prevalence of negative birth perception,
disaffirmation, perinatal trauma symptoms, and depression among
postpartum women. Perspect Psychiatr Care. 2010;46[1]:14–25.
48. Kessler RC, Sonnega A, Bromet E, Hughes M, Nelson CB. Posttraumatic stress
disorder in the National Comorbidity Survey. Arch Gen Psychiatry. 1995;
52[12]:1048–60.

Suetsugu et al. BMC Pregnancy and Childbirth

(2020) 20:434

49. Ayers S. Thoughts and emotions during traumatic birth: a qualitative study.
Birth. 2007;34[3]:253–63.
50. McDonald S, Slade P, Spiby H, Iles J. Post-traumatic stress symptoms,
parenting stress and mother-child relationships following childbirth and at
2 years postpartum. J Psychosom Obstet Gynaecol. 2011;32[3]:141–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 10 of 10

