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Perinatal self-report of thoughts of self-harm, depressive
symptoms, and personality traits: Prospective study
of Japanese community women

Mizuki Takegata, RNM, PhD,1* Satoru Takeda, MD, PhD,2 Kyoko Sakanashi, RNM, PhD,3 Tomoko Tanaka, PHN4 and
Toshinori Kitamura, MD, PhD, FRPsych5,6

Aim: The aim of this study was to identify women with
thoughts of self-harm preceded by suicidal ideation, during
the perinatal period, on cluster analysis and to clarify their
psychological correlates.

Methods: A secondary analysis was conducted using the
data from a longitudinal study involving 18 obstetric clinics
between 2011 and 2012 in Kumamoto Prefecture (Japan).
Self-administered questionnaires including demographic
data, Edinburgh Postnatal Depression Scale, Temperament
and Character Inventory, and the Postnatal Bonding Ques-
tionnaire were distributed during the third trimester of preg-
nancy (wave 1), at 5 days (wave 2), and 1 month postpartum
(wave 3).

Results: On cluster analysis using the data of participants
who answered all observational points, the participants were

divided into two groups: cluster 1, normal (n = 201); and
cluster 2, thoughts of self-harm (n = 42). Low self-directed-
ness, low cooperativeness, higher anxiety, depression, and
lack of affection and anger and rejection towards the baby
were associated with cluster 2.

Conclusions: The finding that low self-directedness and
low cooperativeness were related to the cluster 2 group sug-
gests that immature personality traits may work as a
predisposing factor mediating between anxiety, depression
and thoughts of self-harm.
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Complete suicide in women after childbirth is a serious issue.1 The
mother’s suicide would have a huge negative effect on the child’s
emotional development as well as on family functioning. Khalifeh
et al. (2016) reported that 74 (4%) of 1485 suicide deaths of women
aged 20–35 years were perinatal suicide.2 They used 1997–2012 data
from the UK National Confidential Inquiry into Suicides and Homi-
cides by People with Mental Health, which has targeted people who
have had contact with psychiatric services in the previous year. A
Swedish study also noted a maternal suicide ratio of 3.7 per 100 000
live births based on the register data in psychiatric facilities since
1980–2007.3 Appleby et al. (1998), using the data of the Danish Psy-
chiatric Case Register and the Danish registers of birth and causes of
death for 1973–1993, found that 107 women (6.8%) who were admit-
ted to psychiatric hospitals in the first year after birth committed sui-
cide.4 The standardized mortality ratio (SMR) of suicide ≤1 year after
delivery is higher than that of suicide ≤2 years after delivery (SMR
≤1 year, 7216; SMR ≤2 years, 4859) indicating that suicides are most
likely to occur in the first year after childbirth.4 A recent study in
Japan indicated that among women who had given birth in Tokyo,
8.5 out of 100 000 women committed suicide in the first year after
childbirth.5 A large scale longitudinal epidemiological study may be
necessary in order to identify risk factors for completed suicide after
childbirth.

In addition, completed and attempted suicides are usually pre-
ceded by suicidal ideation. Approximately 90% of unplanned and
60% of planned first attempts occurred ≤1 year after the onset of sui-
cidal ideation.4 Therefore, it may be feasible to extrapolate data
obtained from those with suicidal ideation to those who are likely to
attempt or complete suicide.

Item 10 of the Edinburgh Postnatal Depression Scale (EPDS),7

which asks the participant woman whether in the previous week the
‘thought of harming myself had occurred to me (thought of self-
harm)’, is widely used as a measurement indicating ‘suicidal
ideation’.1,8–20 This is because the EPDS is one of the gold standard
measures to assess perinatal depression in both research and clinical
areas. A moderate agreement between EPDS 10 item with the Clinical
Interview Schedule (CIS-R) assessing ‘suicide ideation’ had a moder-
ate agreement, giving a kappa statistic of 0.42 according to Howard
et al. (2011),13 therefore the authors concluded that the EPDS mea-
sure is clinically applicable for indicating suicidal ideation.13

Thoughts of self-harm cover ‘non-suicidal self-harm’ and ‘suicidal
self-harm’ ideations,13 but the prevalence of the former is assumed to
be very low. In contrast, thoughts of self-harm preceded by suicidal
ideation are closer to suicide attempts than suicidal ideation, therefore
thoughts of self-harm measured on the EPDS may be of more clinical
importance.
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What remains to be explored is whether there is a specific
group/groups of women who score high in item 10 of the EPDS.
Thus, our first question is whether a specific patient group with a
thought of self-harm is seen on cluster analysis using the EPDS item
10. Various statistical analysis methods such as bimodality, finite
mixture modelling, cluster analysis, and latent class analysis have
been developed to classify patients and others.21 Of these methods,
a cluster analysis, which can determine how many homogeneous
groups of cases can be distinguished within a given sample,21 has
been applied in several psychiatric studies.22,23 Another point of
importance is the necessity of viewing ‘perinatal depression’ as con-
tinuous throughout the perinatal period rather than viewing point
prevalence of a thought of self-harm separately in the antenatal/and
postnatal periods, which many previous studies have focused
on.24–26

Our second question is whether there is an association between
personality and the cluster of perinatal women with thoughts of self-
harm. A variety of factors have been reported as being correlated with
perinatal suicide ideation and/or thought of self-harm: (i) individual
and psychological risk factors such as younger age, being unmarried,
nulliparous, personal/family history of psychiatric disorders or suicide
attempts, negative attitude towards the pregnancy, anxiety about birth
and depression; (ii) socioeconomic risk factors such as conflict with
family and lack of social support and exposure to domestic violence;
and (iii) environmental factors including gender inequalities and
social discrimination or war.27,28 Predisposing variables determined
before the pregnancy such as history of suicide attempts and psychiat-
ric disorders, and depression during the perinatal period have been
identified as the major contributing factors on multivariate analysis.24

Nevertheless, surprisingly little research has been done on the person-
ality traits of perinatal women who have reported thoughts of self-
harm. In contrast, the association of personality traits and suicidality
has been studied in other populations with suicidal ideation and com-
pleted suicide. Completed suicide is associated with many psycholog-
ical factors, which can be categorized into impulsivity/aggression,
depression, anxiety, hopelessness, and self-consciousness/social
disengagement.29

A very important approach to personality and personality disor-
der research is the use of the Temperament and Character Inventory
(TCI).30 Cloninger et al. (1993) claimed that personality can be
divided into temperament and character domains.31 Temperament has
four dimensions: Novelty Seeking (NS), Harm Avoidance (HA),
Reward Dependence (RD), and Persistence (PS); whereas character
has three dimensions: Self-directedness (SD), Cooperativeness (CO),
and Self-transcendence (ST). Temperament dimensions are moder-
ately heritable, manifest early in life, and ‘involve preconceptual
biases in perceptual memory and habit formation’.31 NS reflects
impulsivity versus rigidity, HA reflects anxiousness versus risk-tak-
ing, RD reflects approval-seeking versus aloofness, and PS reflects
overreaching versus underachieving. In contrast, character matures in
adulthood and, via insight into self-concepts, enhances personal and
social effectiveness. SD is the concept of self as an autonomous indi-
vidual. CO is the concept of self as an integral part of humanity.
Finally, ST is the concept of self as an integral part of the universe as
a whole. Suicide attempters have been found to score higher in HA,
and lower in SD and CO.32–34 In patients with borderline personality
disorder, the low attachment subdimension of RD predicted attempted
suicide.35 A study of a general population showed a link between sui-
cide attempts and schizotypal pattern of character, that is, low SD and
CO, and high ST.36 In this study, we expected that perinatal suicidal
ideation would be correlated with higher NS, HA, and ST, and lower
SD and CO.

The aim of this study was to identify a group/groups of women
during the perinatal period with thoughts of self-harm on cluster
analysis and to clarify their psychological and clinical correlates
including personality traits. To the best of our knowledge, this is the
first investigation on this topic using a longitudinal research design
in Japan.

Methods
Study design
This study is a secondary analysis using data from a longitudinal
study conducted between 2011 and 2012 in Kumamoto
Prefecture.37–40

Participants and procedure
Kumamoto Prefecture is located in the center of Kyushu Island, in
the southern part of Japan, and consists of urban, suburban, and
rural areas. Of the 55 obstetric facilities in Kumamoto Prefecture
that were asked to participate in this study by the local government,
a total of 18 (33%) antenatal institutes responded: one university
hospital, 12 public and private hospitals, and five private clinics.
Inclusion criteria were (i) women who were ≥28 gestational weeks;
and (ii) who attended either of the facilities in November 2011.
Pregnant women who were teenagers or unable to communicate in
Japanese, who had severe mental illness, or who had severe preg-
nancy complications, were excluded. Self-administered question-
naires were directly distributed at the time of regular checkup by
medical staff working in each setting during the third trimester of
pregnancy (wave 1), and at 5 days (wave 2) and 1 month postpartum
(wave 3).

Eligible women were recruited for the study by medical staff
with an informed consent sheet. When a woman agreed, she was
asked to complete the questionnaire at home and to send it to one of
the researchers (T.K.) using a postage paid envelope.

Measurements
Demographic information

Demographic information including antenatal institutions, age, birth
parity (primiparous vs multiparous), pregnancy complications such
as pregnancy hypertension, placenta previa, anomaly of the fetus,
and birth outcomes that included planned cesarean section, emer-
gency cesarean section, and delivery complications were obtained
from medical charts. Marital status was assessed from the question-
naire at wave 1. In addition, negative response towards the current
pregnancy was assessed on a 5-point scale (1, very pleased; to
5, very displeased).

Thought of self-harm and dysphoric symptoms

Item 10 of the EPDS,7 ‘the thought of harming myself has occurred
to me (thought of self-harm)’, implies the participant’s intention of
suicide ideation. Hence, we used this item from the Japanese version
of the EPDS.41 It was rated with a 4-point scale: never, 0; hardly ever,
1; sometimes, 2; yes, quite often, 3. We distributed the EPDS at
waves 1, 2, and 3.

Depressive symptoms
We used the three subscales of the EPDS as measures of depressive
symptoms. The EPDS has been shown to have a three-factor struc-
ture consisting of Anhedonia (2 items), Anxiety (3 items), and
Depression subscales (3 items).42 We distributed the EPDS at waves
1, 2, and 3.

Personality
We used the Japanese version of the 130-item TCI.30,43 Five addi-
tional Persistence items were added to the original 125 items to
increase the internal reliability of the scale.44 In the TCI, personality
and character dimensions were assessed. Temperament had four
dimensions: NS, HA, RD, and PS. Character had three dimensions:
SD, CO, and ST. The original TCI used dichotomous (true or false)
scales, but in order to obtain better internal consistency in Japanese
populations, Kijima et al. (1996) recommended a modification to a
4-point scale (0–3).43 The reliability and factor validity of the Japa-
nese version of the TCI were reported by Kijima et al. (2000),44 and
Takeuchi et al. (2011).45 We administered the TCI at wave 1.

Psychiatry and Clinical Neurosciences2

Perinatal suicidal ideation PCNPsychiatry and
Clinical Neurosciences



Postnatal maternal bonding towards the infant

We used the Japanese version of the Postnatal Bonding Questionnaire
(PBQ)46 for assessing parental attitudes and emotions towards their
baby.45 It consists of 25 items with a 6-point scale (0–5). Higher
scores indicate more negative attitudes towards the baby. Previously
we reported a three-factor structure of the Japanese version of the
PBQ:39 Lack of Affection (LA), Rejection and Fear (RF), and Anger
and Restrictedness (AR). LA reflects parents’ lack of affection and
intimacy towards their baby (six items). RF reflects parental rejection
and internal fear of their baby (five items). AR reflects parental
annoyance with or anger towards their baby and their feeling that they
were ‘trapped’ by parenting (13 items). We distributed the PBQ to
participants at waves 2 and 3.

Statistical analysis
Little’s test for missing completely at random (MCAR) showed that
MCAR could not be rejected (χ2 = 33882.495, d.f. = 41717,
P = 1.00). Nevertheless, we imputed missing values by the means of
the multiple imputation method48

Table 1. Change in EPDS item 10 score over the course of the
perinatal period (n = 243)

Item 10
Wave 1
n (%)

Wave 2
n (%)

Wave 3
n (%)

Never (0) 220 (87.0) 236 (93.3) 233 (92.1)
Hardly ever (1) 15 (5.9) 10 (4.0) 11 (4.3)
Sometimes (2) 12 (4.8) 3 (1.2) 5 (2.0)
Quite often (3) 2 (0.8) 1 (0.4) 0
Missing 4 3 4
Mean � SD 0.18 � 0.54 0.08 � 0.34 0.08 � 0.34

Wave 1, pregnancy; wave 2, 5 days after childbirth; wave 3, 1 month
after childbirth. EPDS, Edinburgh Postnatal Depression Scale.

Table 2. Distribution of EPDS item 10 scores vs cluster and wave

Cluster 1 (n = 201) Cluster 2 (n = 42)
n (%) n (%)

Wave 1
Never (0) 201 (93.9) 13 (6.1)
Hardly ever (1) 0 (0.0) 15 (100)
Sometimes (2) 0 (0.0) 12 (100)
Quite often (3) 0 (0.0) 2 (100)
Wave 2
Never (0) 201 (87.4) 29 (12.6)
Hardly ever (1) 0 (0.0) 9 (100)
Sometimes (2) 0 (0.0) 3 (100)
Quite often (3) 0 (0.0) 1 (100)
Wave 3
Never (0) 201 (88.5) 26 (11.5)
Hardly ever (1) 0 (0.0) 11 (100)
Sometimes (2) 0 (0.0) 5 (100)
Quite often (3) 0 0

Wave 1, pregnancy; wave 2, 5 days after childbirth; wave 3, 1 month
after childbirth. EPDS, Edinburgh Postnatal Depression scale.

Table 3. Demographic variables and EPDS item 10 scores vs
cluster

Cluster
1 (n = 201)

Cluster
2 (n = 42)

Mean � SD or
n (%)

Mean � SD
or n (%)

t-
value

P-
value

Demographic and obstetric features
Age (years) 30.2 � 3.3 29.9 � 0.9 0.3
Married 196/199 (98) 40/41 (98) 0.53
Parity 0.55 � 0.04 0.38 � 0.08 2.0 *
Negative
response
towards the
current
pregnancy

1.24 � 0.04 1.45 � 0.11 1.8 *

Pregnancy complications 0.25 � 0.04
0.38 � 0.12 1.0
EPDS
Wave 1
Anhedonia 0.03 � 0.02 0.10 � 0.07 1.0
Anxiety 2.07 � 0.15 4.50 � 0.40 6.7 ***
Depression 0.56 � 0.07 2.62 � 0.37 5.7 ***
Wave 2
Anhedonia 0.06 � 0.04 0.10 � 0.10 0.3
Anxiety 1.44 � 0.13 3.62 � 0.39 5.3 ***
Depression 0.61 � 0.08 1.83 � 0.02 4.1 ***
Wave 3
Anhedonia 0.00 � 0.00 0.10 � 0.10 1.0
Anxiety 1.04 � 0.11 2.43 � 0.36 3.7 ***
Depression 1.57 � 0.25 1.57 � 0.25 4.6 ***
The postpartum bonding questionnaire
Wave 2
LA 1.71 � 0.22 2.31 � 0.52 1.1
RF 0.33 � 0.07 0.93 � 0.27 2.1 *
AR 8.37 � 0.44 11.49 � 1.14 2.8 **
Wave 3, mean � SD
LA 1.45 (0.21) 3.05 (0.59) 2.5 *
RF 0.26 (0.06) 1.29 (0.31) 3.2 **
AR 9.15 (0.47) 13.04 (1.15) 3.4 **
Personality, mean � SD
NS 24.3 (0.4) 26.5 (1.0) 2.1 *
HA 33.0 (0.5) 35.6 (1.0) 2.2 *
RD 29.2 (0.3) 28.1 (0.7) 1.5
PS 16.4 (0.2) 16.3 (0.4) 0.3
SD 44.9 (0.6) 39.3 (1.5) 3.8 ***
CO 50.3 (0.4) 45.9 (1.1) 4.2 ***
ST 17.1 (0.4) 19.4 (1.1) 2.1 *

*P < 0.05;
**P < 0.01;
***P < 0.001.
Wave 1, pregnancy; wave 2, 5 days after childbirth; wave 3, 1 month
after childbirth. AR, anger and restrictedness; CO, cooperativeness;
EPDS, Edinburgh Postnatal Depression Scale; HA, harm avoidance;
LA, lack of affection; NS, novelty seeking; PS, persistence; RD,
reward dependence; RF, rejection and fear; SD, self-directedness;
ST, self-transcendence.
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We used the scores of item 10 of the EPDS at the three observa-
tion periods in a two-step cluster analysis.49 Unlike other widely used
clustering methods such as k-mean clustering and the agglomerative
hierarchical method, the two-step clustering can handle mixed types
of continuous and categorical data and determine the number of clus-
ters with a predetermined algorithm. Clusters thus derived were com-
pared in terms of other correlates. Because of multiple comparisons
(five demographic, nine EPDS, six PBI, and seven TCI variables), the
α level was set at P < 0.001 rather than at the conventional signifi-
cance level of P< 0.05.

Groups of women derived from the cluster analysis were com-
pared in terms of the women’s demographic and obstetric features
(age, husband’s age, marital status, number of children, parity, nega-
tive response towards the current pregnancy), depressive symptoms
(anhedonia, anxiety, and depression subscales of the EPDS), maternal
postnatal bonding disorder (LA, RF, and AR subscale of the PBQ),
and personality traits (subscales of the TCI).

All statistical analysis was conducted using SPSS 20.0 (IBM,
Chicago, Illinois, USA) and Amos 20.0 (IBM, Chicago, Illi-
nois, USA).

Ethics
The present study was approved by the Ethics Committee of Kuma-
moto University Graduate School of Life Sciences (No. 458) and the
Institutional Review Board of each institution participating in the
study.

Results
Of the 1451 eligible women invited to participate in this study, a total
of 248 (17%) returned all the questionnaires for all three time points.
Because the total response rate was low (17%), we compared medical
information between participating women (n = 248) and non-
participating women (n = 1203). The participants were less likely to
report pregnancy complications (n = 22; 8%) than the others
(n = 179; 14%), whereas the number of emergency cesarean sections
(n = 26; 10%) and delivery complications (n = 73; 29%) were higher
for the participants (Table S1).

We excluded five cases from the subsequent analyses because of
twin babies. Therefore, the remaining 243 cases were used in further
analysis.

Mean scores for item 10 of the EPDS were very low over the
course of the perinatal period: 0.18 � 0.54, 0.08 � 0.34, and
0.08 � 0.34 for waves 1, 2, and 3, respectively. The rate of women
who reported a score of 2 or 3 for item 10 was 5.6%, 1.6%, and 2.0%
for waves 1, 2, and 3, respectively (Table 1).

Two-step cluster analysis produced two clusters. Cluster 1 con-
sisted of 201 women (82.7%) and cluster 2 consisted of 42 women
(17.3%). Missing values came from 10 women. All of the women
who belonged to cluster 1 reported ‘never’ for item 10 on every occa-
sion of assessment (Table 2). In contrast, many of the women belong-
ing to cluster 2 reported ‘sometimes’ or ‘quite often’. On visual
scrutiny of the cases in cluster 2, 19 women scored ≥1 point only dur-
ing pregnancy; 13 women, only after childbirth; and the remaining
10, before and after childbirth. All of the women who reported ‘some-
times’ or ‘quite often’ during pregnancy (n = 14) scored ≥1 point at
either wave 2 or wave 3 or both.

When comparing these two clusters, women belonging to
cluster 2 were characterized by high anxiety and depression at
waves 1, 2, and 3 (Table 3). They were also characterized by low
SD and CO. Two subscales of the PBQ, RF and AR, although
barely reaching the significance level (P < 0.001), tended to be
linked to cluster 2. The women in cluster 2 scored higher in these
variables.

Discussion
This study has conducted a cluster analysis of item 10 of the EPDS
to differentiate women who with thoughts of self-harm from those

without those thoughts, using longitudinal data. Second, we examined
the association between the cluster of women with thoughts of self-
harm and personality traits. This cluster analysis divided the partici-
pants into two groups: cluster 1, normal (n = 201); and cluster
2, thoughts of self-harm (n = 42; 17%). Low SD, CO, and higher
anxiety and depression were associated with cluster 2. In addition,
women belonging to cluster 2 tended to express a higher LA and RF
during the postnatal period.

To the best of our knowledge, this study is the first to use the
power of the EPDS item 10 to identify mothers with thoughts of self-
harm. In total, one out of six perinatal women were in the thoughts of
self-harm group (cluster 2). All of the participants who belonged to
cluster 2 expressed thoughts of self-harm at either one or all of the
observational points (waves 1, 2, and 3). This supports the idea that
the EPDS assesses both depression and thoughts of self-harm. As
aforementioned, some authors state that the meaning of the EPDS item
10 differs from exact ‘suicidal ideation’ because it is more indicative
of ‘thoughts of self-harm’. Other studies have used the EPDS and
other scales such as the Clinical Interview Schedule,50 the Patient
Safety Questionnaire-9,51 and the Suicide Behaviors Questionnaire-
Revised.52 These questionnaires directly ask participants about suicidal
ideation or behaviors such as ‘I felt like life was not worth living’, ‘I
hoped to die’, and ‘I committed a suicide attempt’. Although the con-
tent validity of the EPDS awaits further consideration, because the
EPDS has been widely used for screening perinatal depression not
only in Japan but also in many other countries, the results suggest to
us the higher feasibility of the EPDS item 10 in the clinical settings. In
addition, Howard et al. (2011) noted that EPDS item 10 may lead to
underreporting of actual suicidal ideations,13 but it is also possible that
self-reporting may be more accurate than clinical interview.

Low SD and CO was associated with cluster 2 although NS,
HA, and ST were only weakly significant. The findings were similar
to those of previous studies that focused on suicidal ideation in a gen-
eral population.32–34 An individual with low SD and CO is character-
ized as an immature personality, and is described as ‘weak, fragile,
and blaming’ or ‘self-absorbed, intolerant, critical, and unhelpful’
according to Cloninger (1994).30

Considering that anxiety and depression are major risk factors of
suicidal ideation, this immature personality trait involves an individ-
ual vulnerability that can be a predisposing factor connecting depres-
sion and suicidal ideation/attempt. In addition, a recent study showed
that self-aggression associated with high HA and low SD contributed
to suicidal ideation among inpatients who were admitted to a psychi-
atric ward due to a previous suicide attempt.33 Thus, these interac-
tions may be of pivotal importance in the occurrence of suicidal
ideation in the perinatal period.

Another finding of this study was the link between suicidal idea-
tion and bonding disorders (LA and AR). Anxiety, depressive symp-
toms, and bonding disorders are comorbid.38,53,54 The present
participants belonging to cluster 2 had higher anxiety and depression.
Therefore, this implies that depression may mediate bonding disorders
and suicidal ideation, but future studies examining the etiological
mechanism between bonding failure, depressive symptoms, and sui-
cidal ideation may be required.

Several limitations should be stated. First, although the data of
this secondary analysis were taken from a community-based survey
of multiple medical facilities in Japan, the response rate was very low
(17%). The present participants reported less pregnancy complications
compared with others who did not return all questionnaires, indicating
that some women who might have had a severe dysphoric mood due
to pregnancy complication might not have participated. Given the
selection bias in the present study, it is possible that the number of
mothers belonging to the cluster of perinatal suicidal ideation, and the
degree of correlation between perinatal suicidal ideation and preg-
nancy complications, antenatal and postnatal dysphoric moods may
be underestimated.

Second, a self-reported item such as the EPDS item 10 used in
this study may cause underreporting of actual suicidal ideation, and
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fail to identify some participants who refrain from reporting their sui-
cidal ideations. Using other instruments with multiple questions for
assessing suicidal ideation and structured interviews may be more
appropriate to capture these participants. We should be aware, how-
ever, that asking about suicidal ideation is a sensitive topic, and there-
fore reporting bias always accompanies all of these instruments.
Third, cluster analysis has advantages and disadvantages. The advan-
tages of this method include the use of multivariate analysis, permit-
ting the use of multiple indicators, and the availability of an explicit
method to determine the number of clusters to retain. Disadvantages
include the uncertainty of stopping rules to identify the number of
clusters. This may depend on subjective judgement. Hence, future
studies should make use of other methods of grouping qualitatively
different groups.

In conclusion, this secondary analysis differentiated the partici-
pants into two groups by cluster analysis: cluster 1, normal (n = 201);
and cluster 2, suicidal ideation (n = 41). Low SD, CO, higher anxiety,
and depression were associated with suicidal ideation, suggesting that
immature personality traits may function as predisposing factors and
interact with anxiety, depression, and suicidal ideation during the
perinatal period.
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