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Purpose: Identification of pregnant women with bonding difficulties is important to provide
carly intervention. However, few studies have examined the utility of self-report question-
naires that assess mother—infant bonding as screening tools for bonding difficulties. This
longitudinal study aimed to identify pregnant women with bonding difficulties using the
Japanese version of the Mother-to-Infant Bonding Scale (MIBS-J) and to estimate its optimal
cutoff points in the peripartum period.

Patients and Methods: A total of 1301 pregnant women completed the MIBS-J and
Hospital Anxiety and Depression Scale (HADS) at three time points: first trimester (T1;
approximately 12—-15 weeks gestation), third trimester (T2; approximately 30-34 weeks
gestation), and postpartum (T3; approximately 4 weeks postpartum). A two-step cluster
analysis was conducted to classify pregnant women based on their MIBS-J subscale scores
at the three time points. Based on the cluster analysis results, receiver operating characteristic
curve analysis was performed to estimate the optimal cutoff scores for the MIBS-J total score
at each time point.

Results: The two-step cluster analysis produced two clusters: Cluster 1 (n = 824) and
Cluster 2 (n = 477). Both the MIBS-J and HADS scores were significantly higher in
Cluster 2 than in Cluster 1 at all time points. The MIBS-J tentative cutoff points were 3/4,
3/4, and 2/3 at T1, T2, and T3, respectively.

Conclusion: We identified two distinct groups across the perinatal period: pregnant women
with bonding difficulties and pregnant women with normal bonding. Our findings suggest the
usefulness of the MIBS-J as a screening tool to identify bonding difficulties during pregnancy.
Keywords: bonding difficulties, cluster analysis, HADS, MIBS-J, ROC analysis

Introduction

Bonding disorder is characterized by lack of affection and negative feelings of
parents for their children.! Brockington et al* have defined bonding disorder as mild
disorder (a delay in, or loss of, maternal emotional response), infant-focused
anxiety, pathological anger, and rejection. Systematic reviews have indicated that
maternal depression is negatively associated with bonding.>* In addition, bonding
difficulties may predict neonatal emotional abuse.” Therefore, it is important to
identify mothers with bonding difficulties to improve maternal mental health and

prevent child maltreatment.
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Several observer-rated measures and self-report ques-
tionnaires have been developed to assess parent—infant
bonding during the antenatal and postnatal periods.®
However, there are no established diagnostic criteria for
bonding disorder. Therefore, it is difficult to demonstrate
the utility of self-report questionnaires as screening tools
for bonding disorder using observer-rated measures as
gold standards.

The Mother-to-Infant Bonding Scale (MIBS) is a self-
report questionnaire that evaluates the feelings of mothers
toward their infants.” The MIBS is an eight-item ques-
tionnaire that was adapted from the Mother-to-Infant
Bonding Questionnaire (MIBQ).® The original MIBQ
was a 9-item questionnaire that was later revised to com-
prise 10 items. The Japanese version of the MIBS (MIBS-
J)’ is a 10-item questionnaire based on the modified
MIBQ. Although these scales have been widely used,
few studies have examined their utility as screening tools
for bonding difficulties. In a French study, 78 mothers
completed the MIBS 48 hours after delivery and were
interviewed 24 hours later.'” The semi-structured inter-
view identified 10 mothers with bonding difficulties, and
receiver operating characteristic (ROC) curve analysis
found an optimal cutoff point for the MIBS total score
of 1/2.'° A study of 723 Japanese mothers identified two
clusters (normal and pathological maternal bonding) using
a two-step cluster analysis based on the MIBS-J subscale
scores at 5 days and 1 month after childbirth."" In addi-
tion, a ROC analysis identified tentative optimal cutoff
points for the MIBS-J total score of 3/4 and 4/5 at 5
days and 1 month after childbirth, respectively.'
Although the MIBS-J cutoff score of 4/5 was at 1 month
after childbirth, some studies have used this cutoff score at
different time points, reporting a prevalence of bonding
difficulties of 8.6% at 4 months postpartum'? and 9.8—
13.8% at 1 year after childbirth.'> Further studies are
needed to determine the optimal cutoff score for the
MIBS-J at each time point.

The identification of bonding difficulties during preg-
nancy is important to provide early interventions for
mothers. One systematic review reported evidence for an
association between prenatal and postnatal bonding
quality.* Recently, we also confirmed that bonding during
pregnancy predicts postpartum bonding using MIBS-J data
for 1301 Japanese pregnant women.'

Using these data, we aimed in this study to identify
pregnant women with bonding difficulties and to estimate
the optimal cutoff score for the MIBS-J. First, we

performed a two-step cluster analysis to classify 1301
pregnant women according to the MIBS-J subscale scores
at three time points: the first and third trimesters and 1
month postpartum. Subsequently, we estimated the optimal
cutoff points for the MIBS-J total score at each time point.

Materials and Methods

Ethics Statement

Study procedures were carried out in accordance with the
principles of the Declaration of Helsinki and were
approved by the ethics committee of Niigata University
(approval number: 2016-0019) and the ethics committees
of the participating obstetric institutions. All participants
provided written informed consent.

Participants
This study was part of the Perinatal Mental Health
Research Project.'*'® In this study, we conducted a large-
scale questionnaire survey in cooperation with the
Department of Obstetrics and Gynecology, the Niigata
University Medical and Dental Hospital, and 33 associated
obstetric institutions in Niigata Prefecture, Japan, between
March 2017 and March 2021. We recruited pregnant
women, as previously described.'*'® In brief, we included
pregnant Japanese women aged 18 years or older and
excluded those with serious physical complications, ser-
ious pregnancy complications, or severe psychiatric disor-
ders (eg, severe schizophrenia or severe depression).
Participants self-completed the MIBS-J and the
Hospital Anxiety and Depression Scale (HADS) at three
time points: the first trimester (T1; approximately 12—-15
weeks gestation), the third trimester (T2; approximately
30-34 weeks gestation), and postpartum (T3; 4 weeks
after childbirth). These participants were the same as in
our previous study, which showed that perceived negative
parenting before adolescence has direct effects and indirect
effects (via anxiety and depression) on maternal-infant
bonding in the perinatal period.'*

Measurements

The MIBS-J consists of 10 items scored on a 4-point
Likert scale (0-3; Supplementary Table 1).° The total
score ranges from 0 to 30; higher scores indicate poorer

bonding. The MIBS-J has been validated in a previous
study.” Our previous study showed that the MIBS-J has
a two-factor structure, “anger and rejection” (items 3, 5,
and 9) and “lack of affection” (items 1, 4, 6, 8, and 10),
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and weak measurement invariance across the peripartum
period.'® Therefore, we used these two MIBS-J subscale
scores in a cluster analysis.

The HADS is a self-report questionnaire designed to
assess anxiety and depression in non-psychiatric clinic
settings.'” The HADS consists of 14 items scored on
a 4-point Likert scale (0-3). The total score ranges from
0 to 42; higher scores indicate more severe anxiety and
depressive symptoms. Because the HADS does not include
physical symptoms such as nausea or anorexia, it can be
used to accurately assess anxiety and depression in preg-
nant women experiencing hyperemesis gravidarum. In this
study, we used the Japanese version of the HADS,?’ which
has been validated in a previous study.?'

Statistical Analysis

First, we performed a two-step cluster analysis using the
two MIBS-J subscale scores'® at three time points to
classify the pregnant women. We compared the clusters
on mean age and mean MIBS-J and HADS total scores at
each time point using t-tests. We divided parity into two
categories (primiparas and multiparas) and compared the
ratio of these categories between clusters using the chi-
square test.

Second, we carried out ROC analysis based on the two
clusters identified in the two-step cluster analysis. A ROC
curve was drawn based on the MIBS-J total score at each
time point, and the area under the curve (AUC) was
measured to evaluate the performance of the MIBS-J. We
then estimated the optimal MIBS-J total score cutoff point
at each time point using the maximum value of the Youden
index”® (ie the sum of the sensitivity and specificity
minus one).

We conducted statistical analyses using the Statistical
Package for the Social Sciences (SPSS) version 25 (IBM
Japan, Tokyo, Japan). The level of significance was set at
p < 0.0063 following Bonferroni correction for eight sta-
tistical tests.

Results

The study participants were 1301 pregnant women (552
primiparas and 749 multiparas, mean age 31.5 [standard
deviation 4.7] years). The two-step cluster analysis pro-
duced two clusters: Cluster 1 (n = 824) and Cluster 2 (n =
477; Table 1). The MIBS-J scores were significantly
higher in Cluster 2 than in Cluster 1 at T1 (2.5 [2.1] vs
6.3 [3.2]), T2 (1.8 [1.6] vs 5.2 [2.7]), and T3 (1.0 [1.2] vs
3.8 [3.1]). The HADS scores were also significantly higher

Hashijiri et al
Table | Characteristics of the Two Clusters
Cluster | (n = | Cluster 2 (n= | p*
824) 477)
Age 31.7 (4.9) 323 (4.5) 0.034
Parity 336 (40.1%) 216 (45.2%) 0.113
(Primiparas)
MIBS-J
TI 25 (2.1) 63 (3.2) < 0.001
™ 1.8 (1.6) 52 (2.7) < 0.001
T3 1.0 (1.2) 38 (3.1) < 0.001
HADS
TI 11.4 (5.4) 14.3 (5.9) < 0.001
™ 102 (5.3) 13.5 (5.9) < 0.001
T3 9.8 (5.7) 13.9 (6.7) < 0.001

Notes: Data are shown as the mean (standard deviation). *The level of significance
was set at p < 0.0063 following Bonferroni correction for eight statistical tests.
Abbreviations: HADS, Hospital Anxiety and Depression Scale; MIBS-J, Japanese
version of the Mother-to-Infant Bonding Scale; T, first trimester; T2, third trime-
ster; T3, | month postpartum.

in Cluster 2 than in Cluster 1 at T1 (11.4 [5.4] vs 14.3
[5.9]), T2 (10.2 [5.3] vs 13.5 [5.9]), and T3 (9.8 [5.7] vs
13.9 [6.7]). There was no significant difference in age
(31.7 [4.9] years vs 32.3 [4.5] years) and the ratio of
primiparas (40.1% vs 45.2%) between the two clusters
after the Bonferroni correction.

The AUCs of the ROC curve for the MIBS-J score at
T1, T2, and T3 were 0.849, 0.862, and 0.810, respectively
(Figure 1). The cutoff points of the MIBS-J for the max-
imum Youden index were 3/4 with 81.3% sensitivity and
73.3% specificity at T1 (Supplementary Table 2), 3/4 with
71.7% and 84.8% specificity at T2
(Supplementary Table 3), and 2/3 with 61.2% sensitivity
and 88.7% specificity at T3 (Supplementary Table 4).

Of 608 pregnant women who were positive according
to the cutoff point at T1, 380 were positive at T2 and 216
of these were positive at T3 (Table 2). Of 693 pregnant

sensitivity

women who were negative at T1, 606 were negative at T2,
and 524 of these were negative at T3.

Discussion

The two-step cluster analysis based on the MIBS-J sub-
scale scores divided the 1301 pregnant Japanese women
into two clusters. Clusters 1 and 2 were regarded as
normal bonding and bonding difficulties, respectively.
Pregnant women with bonding difficulties exhibited more
severe anxiety and depressive symptoms than those with
normal bonding. These results are in line with those of
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Figure | Receiver operating characteristic curve for the Japanese version of the Mother-to-Infant Bonding Scale total score at the first trimester (T1), the third trimester

(T2), and | month postpartum (T3).

a previous study.'' Two clusters (normal and pathological
maternal bonding) were identified based on the MIBS-J
subscale scores of 723 Japanese mothers, and postpartum
depressive symptoms were more severe in the pathological
maternal bonding cluster than in the normal bonding
cluster."" Taken together, these findings suggest the exis-
tence of a group of pregnant women with bonding diffi-
culties across the peripartum period distinctive from
pregnant women with normal bonding.

In the present study, 477 of 1301 (36.7%) pregnant
women were classified into the bonding difficulties cluster.

The ROC analysis demonstrated MIBS-J cutoff values of
3/4 in the first trimester, 3/4 in the third trimester, and 2/3
at 1 month postpartum. In a previous study, 104 of 723
(14.4%) mothers were identified as part of a pathological
maternal bonding cluster, and the cutoff values were 3/4
and 4/5 at 5 days and 1 month postpartum, respectively.''
There are several possible explanations for the inconsis-
tency in findings between these two studies. First, our
study population may be more representative than the
previous study population of the general population of
pregnant Japanese women. We recruited participants

Table 2 Number of Participants in Clusters | and 2 Who Were Positive or Negative According to the MIBS-] Cutoff Points

Group TI T2 T3 Cluster | Cluster 2
| Positive Positive Positive 18 (1.4%) 198 (15.2%)
2 Positive Positive Negative 56 (4.3%) 108 (8.3%)
3 Positive Negative Positive 16 (1.2%) 46 (3.5%)

4 Positive Negative Negative 130 (10.0%) 36 (2.8%)

5 Negative Positive Positive 8 (0.6%) 17 (1.3%)

6 Negative Positive Negative 43 (3.3%) 19 (1.5%)

7 Negative Negative Positive 51 (3.9%) 31 (2.4%)
8 Negative Negative Negative 502 (38.6%) 22 (1.7%)

Abbreviations: MIBS-], Japanese version of the Mother-to-Infant Bonding Scale; T1, first trimester; T2, third trimester; T3, | month postpartum.
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from 34 obstetric institutions in Niigata Prefecture,
whereas the previous study was conducted in one general
hospital and four antenatal clinics in Okayama
Prefecture.'' The mean MIBS-J total score at 1 month
postpartum was higher in the previous study (2.8 [2.5])
than in our study (2.0 [2.5]). In the previous study, 148 of
723 women (20.5%) were positive according to the cutoff
point of 4/5 at 1 month postpartum.'' If we used the same
cutoff point, 176 of 1301 women (13.5%) would be posi-
tive. Second, we used MIBS-J data from three time points
during the antenatal and postnatal periods for the cluster
analysis, whereas Matsunaga et al'' used data from two
time points after childbirth. In general, bonding improves
over time in the peripartum period.”*** Indeed, the MIBS-
J total score gradually decreased from T1 (3.9 [3.1]) to T3
(2.0 [2.5]) in the present study. Third, the two studies used
different MIBS-J subscale items. We used scores from two
subscales, “anger and rejection” (items 3, 5, and 9) and
“lack of affection” (items 1, 4, 6, 8, and 10), for the cluster
analysis, because our previous study provided evidence for
the MIBS-J factor structure and weak measurement
invariance.'® In contrast, Matsunaga et al'' used scores
from items 2, 3, 5, and 7 for “anger and rejection” and
scores from items 1, 6, 8, and 10 for “lack of affection”.’
Therefore, further studies are needed to draw definitive
conclusions about the optimal cutoff score for the MIBS-J.

The MIBS-J is widely used in Japan,”''"'® and the
Japanese Society of Psychiatry and Neurology and the
Japanese Society of Obstetrics and Gynecology?® recom-
mend that the MIBS-J is administered to pregnant women
during antenatal and postnatal checkups. Matsunaga et al''
proposed that midwives follow mothers with MIBS-J
scores of 4 or more at discharge from a gynecological
ward until community health centers provide home visit-
ing services. Bonding during pregnancy predicts postpar-
tum bonding.*'* Therefore, it is important to identify
mothers with bonding difficulties during pregnancy to
provide early intervention for them. In Japan, antenatal
checkups are routinely conducted once every 4 weeks
from 0 to 23 weeks gestation, once every 2 weeks from
24 to 35 weeks gestation, and once every week from 36
weeks gestation to childbirth. Women with bonding diffi-
culties need to be identified during pregnancy to enable
early intervention. In the present study, the sensitivity
(61.2-81.3%) and specificity (73.3-88.7%) of the MIBS-
J gradually decreased and increased, respectively, from T1
to T3. Of 608 pregnant women who were positive at T1,
388 (63.8%) had bonding difficulties. Women who were

positive at T1 should be carefully followed up through
antenatal checkups. If feasible, promotional interviews>®
conducted by trained midwives should be provided for
them. Of 380 pregnant women who were positive at
both T1 and T2, 306 (80.5%) had bonding difficulties.
The AUCs of the MIBS-J at T1 (0.849) and T2 (0.862)
were higher than the AUC at T3 (0.810). These findings
suggest that the MIBS-J may be a useful screening tool for
bonding difficulties during pregnancy. Pregnant women
who are positive at both T1 and T2 should be referred to
and further evaluated by mental health professionals.
A recent review has highlighted the potential effective-
ness of some interventions for postpartum bonding in
(eg,
depression).”” However, methodological heterogeneity

mothers at risk mothers with postpartum
among studies makes it difficult to determine which inter-
ventions should be used in clinical practice. Further stu-
dies are needed to implement effective interventions for
mothers with bonding difficulties. Most midwives and
mental health professionals in Japan have not received
sufficient training to address bonding difficulties; there-
fore, it is important to train these medical personnel to
provide adequate interventions for mothers with bonding
difficulties.

Our study has some limitations that should be consid-
ered. First, we assessed bonding using a self-report ques-
tionnaire (the MIBS-J). Therefore, we cannot objectively
determine the prevalence of bonding disorder. However,
there are no established diagnostic criteria for bonding
disorder. Matsunaga et al'' reported that the pathological
maternal bonding cluster had higher psychological abuse
subscale scores on the Parent-Child Conflict Tactics Scale
than the normal maternal bonding cluster. Data on abusive
or neglectful behaviors of pregnant women were not avail-
able in the present study, and thus the obtained cutoff
points are tentative. Second, the MIBS was originally
developed to evaluate postpartum bonding.”? Although
our previous study provided evidence for the two-factor
structure and weak measurement invariance of the MIBS-J
across the peripartum period,'® further studies are needed
to confirm the reliability and validity of the MIBS-J in
both the antenatal and postnatal periods, to assess bonding
over time.

Conclusion

The cluster analysis identified a group of pregnant women
with bonding difficulties across the peripartum period dis-
tinctive from pregnant women with normal bonding. The
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ROC analysis estimated MIBS-J tentative cutoff points of
3/4 at the first trimester, 3/4 at the third trimester, and 2/3
at 1 month postpartum. These findings suggest the useful-
ness of the MIBS-J as a screening tool for bonding diffi-
culties during pregnancy.

Abbreviations

AUC, area under the curve; HADS, Hospital Anxiety and
Depression Scale; MIBQ, Mother-to-Infant Bonding
Questionnaire; MIBS, Mother-to-Infant Bonding Scale;
ROC, receiver operating characteristic.
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