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Abstract This study aims to examine the extent to which a
variety of pre-delivery factors (demographic, reproductive,
psychological, psychiatric, and psychopathological) predict
disturbances in mother–infant bonding (MIB) in the postpar-
tum period. Two hundred fifty-one pregnant women enrolled
at a public perinatal psychiatric service were assessed between
the first and second trimester of pregnancy and at 6–7 weeks
after delivery. During pregnancy, the psychological risk fac-
tors were assessed with the Vulnerable Personality Style
Questionnaire, the Marital Adjustment Scale, the Early
Trauma Inventory, and the General Health Questionnaire. To
detect psychopathology, the Edinburgh Postnatal Depression
Scale and the State-Trait Anxiety Inventory were used. At the
postpartum evaluation, MIB was measured by the Postpartum
Bonding Questionnaire. The results of the final regression
model showed that emotional abuse in childhood, family psy-
chiatric history, previous psychiatric hospitalization, and

anxiety during pregnancy were significant predictors of MIB
disturbances in postpartum, explaining 10.7% of the variance.
The evaluation of women’s risk factors in pregnancy is impor-
tant in order to prevent MIB disturbances and thus to ensure
the welfare of mothers and their babies.
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Introduction

Mother–infant bonding (MIB) is the emotional relationship
established between a mother and her newborn. A woman’s
personal identity changes when she becomes a mother (Stern
1998), and a mother–infant bond is created through adaptive
maternal behaviors during the early postpartum period
(Feldman 2009). Newborns are particularly sensitive to envi-
ronmental inputs during the postnatal period in which they are
entirely dependent on the care of others (Moehler et al. 2006).
Parents’ responsiveness plays a crucial role in this interaction
and there is a significant association between maternal–infant
bonding disturbances and parenting behavior (Muzik et al.
2013).

The alteration of this natural relationship has three main
characteristics: maternal expression of dislike, resentment, or
hatred toward the child; expressed desire for permanent relin-
quishment of care; or the desire that the baby should disappear
(Brockington et al. 2006).

In the general population, the reported prevalence ranges
from less than 1% (Brockington 2011) to 2.9%, or even as
high as 8.6% (Edhborg et al. 2005; Reck et al. 2006; van
Bussel et al. 2010; Garcia-Esteve et al. 2015), while in
mothers attending psychiatric services, it ranges from 10 to
25% (Brockington 1996) to 38.75% (Brockington et al. 2006).
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In the Spanish population, MIB disturbances may be as high
as 15.9% (Garcia-Esteve et al. 2015).

Current evidence shows how MIB disturbances can have
a negative impact on the child’s brain development, matura-
tional processes (Trevarthen and Aitken 2001), and cogni-
tive progress (Murray et al. 1996), including the growth of
language during the neonatal period. This development de-
pends on the verbal and emotional behavior of the mother,
whose responsiveness is critical for the baby’s emotional,
affective, and social maturation (Hay et al. 2003; Feldman
et al. 2004; Milgrom et al. 2004). Moreover, alterations of
MIB increase the likelihood that the child will present psy-
chopathology in the future (Mullen et al. 1996; Enns et al.
2002; Glasheen et al. 2013), more family conflicts (Reay
et al. 2011), and a higher risk of suicide for offspring in
adulthood (Heider et al. 2007).

Research concerning potential risk factors for MIB distur-
bances has approached the issue from a range of perspectives.
Most studies have been carried out in the postpartum period
and some have centered on variables that depend on the baby
[e.g., temperament (Beck 1996; Sugawara et al. 1999;
McGrath et al. 2008; Parfitt et al. 2014; Nolvi et al. 2016) or
insomnia (Hiscock and Wake 2001)] while others have fo-
cused on parental psychopathology (Brockington 2004;
Parfitt et al. 2014; Stein et al. 2014) or on the mother’s per-
ception of receiving poor support from the partner (Feldman
et al. 1997; Parfitt and Ayers 2014; Bicking Kinsey et al.
2014). Postpartum depression has attracted particular attention
(Misri et al. 2006; Cornish et al. 2006; Palacios-Hernández
2015) since mothers with this condition become less sensitive
to their baby’s need for emotional contact and have difficulty
in establishing daily routines in breastfeeding, hygiene, and
sleep patterns (Field 2010; Parsons et al. 2012).

In spite of these clinical findings, little is known about the
pre-delivery factors that may affect the relationship between
the mother and the newborn (Misri et al. 2010). Unwanted
pregnancy (Barber et al. 1999; Goto et al. 2005;
Brockington 2011; David 2011), low socio-economic status
(Fuertes et al. 2008), and the mother’s experience of child-
hood abuse (Muzik et al. 2013) have been identified as prena-
tal factors that may undermine the establishment of a healthy
MIB. Studies in the general population have identified certain
other factors as being significant in the impairment of the
mother–infant emotional bond, such as the prenatal wish for
an abortion (Brockington et al. 2006), the type of delivery
(Herguner et al. 2014), and the mother’s refusal to emotionally
bond with the fetus (Müller 1996; Damato 2004; Dubber et al.
2014).

The present study explores the role of pre-delivery factors
on the development of MIB disturbances in a group of
mothers suffering from mental disorders during pregnancy.
A part of the sample that had been previously studied for
psychometric properties of the instrument employed in the

measurement the criterion variable was used (Garcia-Esteve
et al. 2015).

Methods

Study design, participants, and procedure

From 2011 to 2015, participants in this prospective longitudi-
nal study were recruited from a variety of referral sources
(general practitioner, psychiatric service, sexual and reproduc-
tive health center, or obstetrics service) via a public hospital
perinatal psychiatry service. Socio-demographic, reproduc-
tive, psychological, psychiatric, and psychopathological data
were recorded in their first psychiatric visit (between the first
and second trimester of pregnancy). MIB was assessed in the
second evaluation, at 6–7 weeks postpartum. Participants not
attending both evaluations were excluded from the study. The
final sample comprised 251 participants (Fig. 1).

The hospital’s Ethical Committee for Clinical Research
approved both the design and the procedures of the study
(HCB/2014/0014). All women gave informed consent to par-
ticipate in the study prior to enrollment.

Measures and instruments

All standardized instruments used in this study were self-
administered and demonstrated appropriate metric properties
for the Spanish population (Garcia-Esteve et al. 2003; Navarro
et al. 2007; Guillén-Riquelme and Buela-Casal 2011; Gelabert
et al. 2011; Plaza et al. 2011; Garcia-Esteve et al. 2015).

Outcome assessed at postpartum

The Postpartum Bonding Questionnaire (PBQ) (Brockington
et al. 2001, 2006) is a self-administered tool designed for early
detection of disturbances in mother–infant bonding and com-
prises 25 questions rated on a 6-point Likert-type scale (0–5).
It has four clinical relevance factors that are used to define four
scales: scale 1 (impaired bonding), scale 2 (rejection and an-
ger), scale 3 (anxiety about care), and scale 4 (incipient abuse).
The total score ranges from 0 to 125, with a proposed mini-
mum cut-off value of 26 indicating the presence of any type of
bonding disorder. This questionnaire is valid and reliable for
early detection of mother–infant bonding disturbances and
was recently positively validated in the Spanish population
(Garcia-Esteve et al. 2015). Cronbach’s alpha coefficients in
the total sample were 0.90 for the General Factor (PBQ total
score) and ranged from 0.56 to 0.85 for the four new primary
factors (Garcia-Esteve et al. 2015). For the analysis of the
criterion variable, we used the PBQ total score (α = 0.90, for
this clinical sample).
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Covariables assessed at pre-delivery evaluation

A general ad hoc clinical interview was administered by a
specialized perinatal mental health professional during the
first visit to record the following: five demographical data,
i.e., nationality, age, marital status, educational level, and em-
ployment status; six reproductive health variables, i.e.,
planned/unplanned but accepted/accidental pregnancy (for an-
alytical purposes, we dichotomized this variable as planned/
unplanned), reproductive parity, type of conception, previous
spontaneous abortion, previous induced abortions, and num-
ber of children under 3 years; two psychological variables,
i.e., current relationship with partner and relationship with
mother; and six psychiatric history variables, i.e., personal
psychiatric history, episodes of previous hospitalization, fam-
ily psychiatric background, history of completed suicide in the
family, psychopathological state before pregnancy, and previ-
ous psychiatric treatment.

In order to compile these data, a professional-led 30/45-
min interview was conducted. Previously, psychometric tests
had been administered.

The General Health Questionnaire (GHQ-12) (Goldberg
1978) is a standard measure of psychological distress devised
for population studies. The GHQ-12 has high validity, internal
consistency, sensitivity, and specificity in the Spanish popula-
tion (Sánchez-López del and Dresch 2008; Rocha and Obiols
2011), with a Cronbach’s alpha coefficient of 0.87. The cut-off
score for psychological distress has been established at ≥ 3.

The State-Trait Anxiety Inventory (STAI) (Spielberger et al.
1983) is one of the most widely used self-inventories for mea-
suring anxiety. It consists of two factors (state and trait); in this
study, we used the first factor (anxiety state, STAI-S), which
refers to a transitional period characterized by feelings of ten-
sion, apprehension, and increased activity of the autonomic
nervous system, all of which may vary in intensity over time.
The state anxiety scale consists of 20 items scored on a 4-point
Likert-type scale (0 to 3). A higher score indicates a higher
severity of anxiety.

The Early Trauma Inventory-Self Report (ETI-SR)
(Bremner et al. 2007) is a 56-item inventory that assesses the
presence of childhood trauma, including specific items for
physical (ETI-p), emotional (ETI-e), and sexual abuse (ETI-
s), as well as general trauma (ETI-g). The Cronbach alpha
coefficients ranged from 0.72 to 0.88.

The Vulnerable Personality Style Questionnaire (VPSQ)
(Dennis and Boyce 2004) is an evaluation developed to detect
nine personality traits that increase the risk of postpartum de-
pression: coping, nervy, timid, sensitive, worrier, organized,
obsessive, expressive, and volatility. Cronbach’s alpha coeffi-
cient for the VPSQ total score was 0.63. The test–retest reli-
ability indicated a good temporal stability [Intraclass
Correlation Coefficient (ICC) = 0.88; 95% confidence interval
(CI) = 0.82–0.91]. In spite of a sub-optimal Cronbach alpha
score (0.63), VPSQ was nevertheless included because it is a
clear and concise scale reflecting a complex multidimensional
construct, in which each item contributes unique, i.e., valid,
information. The test–retest reliability results indicate that the
VPSQ scores remain stable (ICC = 0.88; 95% confidence
interval (CI) = 0.82–0.91). VPSQ and psychobiologically
based personality traits were found to have a clear association
(Gelabert et al. 2011) and were therefore included with a view
to explaining MIB alterations.

The Edinburgh Postnatal Depression Scale (EPDS)
(Cox et al. 1987) is a questionnaire designed to detect
postpartum depression at maternal health centers. It can
be used as a research tool to analyze the factors that influ-
ence the emotional well-being of mothers and their fami-
lies. It consists of ten items scored on a 4-point Likert-type
scale (0–3) to assess mothers’ mood and anxiety and con-
tains one item to evaluate suicidal thoughts. The optimal
cut-off value of the Spanish validation of the EPDS is 10/
11 for combined major and minor depression, with a sen-
sitivity of 79% and a specificity of 95.5%. The Cronbach
alpha was 0.90 in this sample.

PREGNANT WOMEN (2011-2015)

GENERAL PRACTITIONER

PSYCHIATRIC SERVICE

SEXUAL AND REPRODUCTIVE CARE CENTER 

OBSTETRICIAN

Receiving psychiatric treatment
And/Or

Receiving psychological treatment
And/Or

Psychiatric symptoms detected 

PERINATAL PSYCHIATRIC SERVICE

Ini�al sample: N=667

Refused to par�cipate: N=141

1st EVALUATION at PREGNANCY (x=18.18 weeks; SD: 8.63) N=526

Incomplete ques�onnaires
Abandoned treatment      N=275
Refused par�cipate

2nd. EVALUATION at POSTPARTUM PERIOD (6-7 weeks)
FINAL SAMPLE: 251 mothers

FROM

DETECTED

REFERRAL TO

Fig. 1 Procedure of sample selection
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The Marital Adjustment Test (MAT) (Locke and Wallace
1959) is an instrument that measures the general evaluation of
marriage, marital cohesion, and the level of agreement be-
tween the partners in a variety of domains. The instrument
assesses marital satisfaction. The MAT is one of the most
widely used measures of marital and relationship adjustment.
It includes 15 questions that assess overall level of happiness,
level of agreement on a number of issues, and ways of han-
dling disagreements. The Cronbach alpha was 0.76 for the
current sample.

Statistical analysis

Differences on MIB (PBQ total score) were tested (ANOVA)
regarding all the potential determinants to construct stratified
categories for each variable. Moreover, for continuous vari-
ables, Pearson correlations were calculated to assess their re-
lation with MIB. Finally, multiple linear regression analysis
was performed to identify factors related with PBQ score. For
our main variable of interest, namelyMIB, the total number of
usable sample was 251.This enabled us to detect an effect size
(mean difference measured in the unit of standard deviation)
as small as 0.05 with at least 80% statistical power. Regarding
the level of statistical significance selected, we used a value
less than 0.05. As the missing pattern was near random and the
percentage not high, no imputation was applied when com-
puting the regressions.

Statistical analysis was carried out with SPSS v.18.

Results

The characteristics of the sample are described in Table 1.
Women in the cohort (N= 251) were between 18 and 45 years
old, most of them born of community origin, and the majority
had completed at least secondary studies and were actively
employed. In this cohort, more than a third of pregnancies
were unplanned, and the majority were spontaneous.

Regarding psychiatric factors, almost all referred previous
psychiatric treatment and part of them had a history of psy-
chiatric hospitalization. The prevalence of MIB disorder mea-
sured in the postpartum period using the cut-off of 26
(Brockington et al. 2006) was below 10%. The prevalence,
using the original cut-off (Brockington et al. 2006), in factor 1
(impaired bonding) was 10.8%, in factor 2 (rejection and an-
ger) was 2.4%, in factor 3 (anxiety about care) was 6%, and,
finally, for factor 4 (risk of abuse), it was 6%.

Table 2 shows the distribution ofMIB regarding qualitative
potential risk factors; the statistically significant differences
among covariable groups were employment situation, history
of previous hospitalization, and history of psychiatric back-
ground of first-degree family.

For quantitative variables, we found that six factors
assessed during pregnancy, depression, psychiatric morbidity,
anxiety, poor marital relationship, personality vulnerable to
suffer postpartum depression, and emotional abuse in child-
hood, were positively correlated with MIB disturbances
(PBQ).

The multiple linear regression model included inde-
pendent (predictor) variables with statistically significant
relationships with the dependent (outcome) variable
(p < 0.05) in preceding analyses as determinants of
PBQ score. Multivariate analysis provided a final model
in which state anxiety in pregnancy, history of psychi-
atric background of first-degree family, previous psychi-
atric hospitalization, and emotional abuse in childhood
were the best antenatal predictors of MIB disturbances,
explaining 10.7% of the variance (Tables 3 and 4).

Discussion

This study analyzes pre-delivery risk factors assessed during
pregnancy and their association with MIB (Fig. 2). Three of
them refer to situations or life events that the mother has suf-
fered prior to becoming pregnant.

The prevalence of MIB disorders during the postpartum
period (8.4%) was much lower than the figure obtained in
other Spanish studies, which recorded figures of 15.9% in
the clinical group (Garcia-Esteve et al. 2015) while studies
elsewhere in Europe found between 22 and 38.8% of women
on psychiatric programs (Brockington et al. 2006; Parfitt and
Ayers 2012; Palacios-Hernández 2015). The lower rate of
MIB disturbances found in our study may be due to several
design factors. First, women who only attended the unit dur-
ing the postpartum period were not included in the study as a
longitudinal approach was required. However, this group may
present a higher rate of MIB disturbances (a postpartum de-
pression being the reason for their visit). Second, psychiatric
treatment for psychopathological manifestations received
from pregnancy to the postpartum period may act as a protec-
tor, improving the mother’s psychological state in the postpar-
tum and therefore preventing a potential MIB disorder. Third,
being self-referential questionnaires, participants may be in-
clined to minimize their responses due to reasons of stigma or
social desirability. Moreover, although the authors’ proposed
cut-off point of 26 was used for the PBQ (Brockington et al.
2006), it may not be the most suitable value for our sample.

Abuse in childhood and mother–infant bonding
disturbances

Our results are similar to those found by other researchers who
consider that childhood abuse in the mother is a risk factor for
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abuse of her own children (Berlin et al. 2011) and for a harsher
parenting style (Bailey et al. 2012).

Childhood emotional abuse may occur in up to 48% of
women in the clinical population (Plaza et al. 2012) and is
directly related to multiple problems in adulthood.
Childhood abuse is associated with a greater incidence of
psychopathology throughout life (Kaplan et al. 1998;
Lange et al. 1999; MacMillan et al. 2001), including a

higher incidence of prenatal and postpartum depression
(Dayan et al. 2010; Rich-Edwards et al. 2011; Plaza
et al. 2012; LaCoursiere et al. 2012), all of which are
associated with alterations of the MIB. Childhood abuse
is also associated with a higher incidence of psychopathol-
ogy in adolescence. Prospective studies have shown a
higher presence of behavioral problems, post-traumatic
stress disorder, and criminal behavior in adolescents

Table 1 Sample description

Frequency/
mean

Percent/
SD

Frequency/
mean

Percent/
SD

Demographic
variables

Age 34.01 4.76 Psychological
variables

Relationship with partner
Good 210 83.7

Nationality Bad 35 14
Community 206 83.1 Total/missing 245/6 97.6/2.4
Other 38 15.1 Relationship with mother
Total/missing 244/7 98.2/1.8 Good 196 78.1

Academic level Bad 36 14.3
Primary 44 17.5 Total/missing 232/19 92.4/7.6
Secondary 93 37.1 Psychiatric variables Premenstrual syndrome
University 108 43 No 124 49.4
Total/missing 245/6 97.6/2.4 Yes 123 49

Economic difficulties Total/missing 247/4 98.4/1.6
No 190 75.7 Previous psychiatric treatment
Yes 59 23.5 No 21 8.4
Total/missing 249/2 99.2/0.8 Yes 228 90.8

Employment situation Total/missing 249/2 99.2/0.8
Unemployed 87 34.7 Previous hospitalization
Employee 164 65.3 No 204 81.3
Total/missing 251/0 100/0 Yes 44 17.5

Influence of work on pregnancy Total/missing 248/3 98.8/1.2
No effect 141 56.2 Family psychiatric history
Negative

effect
70 27.9 No 132 52.6

Total/missing 211/40 84/15.9 Yes 115 45.8
Partner Total/missing 247/4 98.4/1.6

No 7 2.8 Family history of suicide
Yes 239 95.2 No 217 86.5
Total/missing 246/5 98/2 Yes 32 12.7

Reproductive health
variables

Planned pregnancy Total/missing 249/2 99.2/0.8
No 93 37.1 Psychopathological

variables
EPDS 13.71 7.26

Yes 155 61.8 GHQ 6.11 4.45
Total/missing 248/3 98.8/1.2 STAI-E 66.67 28.06

Type gestation
Spontaneous 228 90.8 General diagnostic categories
Assisted 20 8
Total/missing 248/3 98.8/1.2 Anxiety

disorder
117 46.8

Voluntary abortions Depression 105 41.8
No 197 78.5 Bipolar

disorder
12 4.8

Yes 51 20.3 Schizophrenia 7 2.8
Total/missing 248/3 98.8/1.2 Personality

disorder
3 1.2

Abortion Others 6 2.4
No 186 74.1
Yes 62 24.7 PBQ ≥ 26
Total/missing 248/3 98.8/1.2 No 230 91.6

Primiparous Yes 21 8.4
No 144 57.4 PBQ ≥ 40
Yes 101 40.2 No 243 96.8
Total/missing 245/6 97.6/2.4 Yes 8 3.2

Mother–infant bonding in the postpartum period assessment of the impact of pre-delivery factors... 291



(Gilbert et al. 2009), all factors related with alterations in
adulthood relationships and the adult attachment style. On
the other hand, social isolation or difficulty to connect
with other people’s emotional needs is related to abuse
in childhood (Cook et al. 2003).

Teicher et al. (2016) found that adults who had suffered
abuse in childhood consistently had changes in the areas re-
lated to circuits that regulate the perception of threat and re-
ward anticipation. These factors increase the vulnerability to
suffer stress in adulthood and may explain MIB disturbances.

Table 2 Bivariate analysis
between qualitative factors and
mother-infant bonding

Frequency Mean (PBQ) SD F df p value

Nationality
Community 206 11.5825 11.142 0.289 1.242 0.591
Other 38 12.6579 12.331

Academic level
Primary 44 9.8182 7.758 2.744 2.242 0.066
Secondary 93 13.9892 14.698
University 108 10.8796 9.065

Economic difficulties
No 190 11.8263 10.984 0.006 1.247 0.938
Yes 59 11.6949 12.713

Employment situation
Unemployed 87 13.7356 14.764 4.181 1.249 0.042*
Employee 164 10.6707 8.948

Influence of work on pregnancy
No effect 141 10.4823 8.764 1.171 1.191 0.280
Negative effect 52 12.0577 9.516

Planned pregnancy
No 93 12.4839 12.329 0.505 1.146 0.478
Yes 155 11.4194 10.84

Type gestation
Spontaneous 228 12.0044 11.620 0.957 1.246 0.329
Assisted 20 9.4 8.592

Partner
No 7 11.7143 12.270 0.001 1.244 0.975
Yes 239 11.8494 11.430

Relationship with partner
Good 210 11.7952 11.845 0.033 1.219 0.855
Bad 11 12.4545 7.298

Relationship with mother
Good 196 11.301 11.307 0.294 1.226 0.588
Bad 32 12.4375 8.831

Abortion
No 197 11.7919 11.657 0.002 1.245 0.982
Yes 50 11.72 10.625

Involuntary abortions
No 186 12.3817 12.214 1.697 1.246 0.179
Yes 62 10.129 8.406

Primiparous
No 144 12.9792 12.215 3.315 1.243 0.070
Yes 101 10.2871 10.098

Premenstrual syndrome
No 124 10.8468 11.766 1.698 1.245 0.194
Yes 123 12.7398 11.052

Previous psychiatric treatment
No 21 8.5714 5.996 1.843 1.247 0.176
Yes 228 12.0921 11.728

Previous hospitalization
No 204 11.049 10.480 4.767 1.246 0.030*
Yes 44 15.1591 14.669

Family psychiatric history
No 132 10.1136 8.129 6.248 1.245 0.013*
Yes 115 13.7217 14.115

Family history of completed suicide
No 217 11.5668 11.004 0.678 1.247 0.411
Yes 32 13.3438 13.834

*p < 0.05, **p < 0.01, ***p < 0.001
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Anxiety during pregnancy and mother–infant bonding
disturbance

Though the research into the course of anxiety disorders in the
perinatal period is very limited (Howard et al. 2014), anxiety
during pregnancy has received increasing attention due to its
clinical relevance and presence in not only the majority of
mental disorders but also psychologically healthy women
(Andersson et al. 2006; Beck 2006; Figueiredo and Costa
2009). Its prevalence during pregnancy ranges from 21%
(Heron et al. 2004) to 25% (Ross and McLean 2006; Britton
2011). More than 60% of these women also present anxiety in
the postpartum period (Heron et al. 2004). Other studies indi-
cate that as much as 59.5% of women suffer from state anxiety
during pregnancy (Faisal-Cury and Rossi Menezes 2007).

The presence of anxiety during pregnancy has a clinical
and biological impact on maternal health, fetal development,
and consequences on offspring (Hedegaard et al. 1993;

Hansen et al. 2000; Di Pietro et al. 2002; O’Connor et al.
2002, 2003).

The most common perinatal worries are centered on fetal
well-being, maternal wellness, illness in the partner, and pa-
rental mortality (Misri et al. 2015). If these worries persist
during pregnancy, they may promote functional impairment
in all areas of the mother’s activities (Misri et al. 2015) and
affect her quality of life during the postpartum period (Misri
and Swift 2015) and levels of parenting stress at the postpar-
tum period (Misri et al. 2010). Additionally, anxious mothers
have more difficulty interacting with their baby (Figueiredo
and Costa 2009; Müller et al. 2013). Anxious thoughts trigger
avoidant behavior, attention problems, and perpetuate preoc-
cupation (Stein et al. 2009). If these thoughts arise during
pregnancy, they may hold impede the development of moth-
er–fetal bonding during pregnancy (Cranley 1981; Hart and
McMahon 2006; Alhusen 2008), which is highly associated
with MIB disturbances (Dubber et al. 2014).

Table 3 Bivariate analysis
between quantitative factors and
mother–infant bonding

Mean Standard
deviation

Frequency Significance
(two-tailed)

Pearson
correlation

PBQ 11.733 11.372 Mother–infant bonding disorder (PBQ)

EPDS (first visit) 13.705 7.264 251 0.008 0.166**

GHQ-12 (first visit) 6.104 4.451 250 0.046 0.126*

STAI-S (first visit) 66.673 28.066 249 0.003 0.189**

Marital adjustment 110.871 28.591 233 0.048 −0.130*
VPSQ 37.929 7.601 240 0.002 0.203**

ETI-g 1.641 1.589 251 0.163 0.088

ETI-p 1.45 1.344 251 0.875 0.010

ETI-e 1.436 1.734 250 0.003 0.187**

ETI-s 0.296 0.652 250 0.050 0.124

PBQ Postpartum Bonding Questionnaire, EPDS Edinburgh Postnatal Depression Scale,GHQ-12General Health
Questionnaire, STAI-S State-Trait Anxiety Inventory (state), VPSQ Vulnerable Personality Style Questionnaire,
ETI-g Early Trauma Inventory-general, ETI-p Early Trauma Inventory-physical, ETI-e Early Trauma Inventory-
emotional, ETI-s Early Trauma Inventory-sexual

*Correlation is significant at the 0.05 level (two-tailed), **correlation is significant at the 0.01 level (two-tailed)

Table 4 Multivariate analysis of
antenatal risk factors for mother–
infant bonding

Parameter B SE B β t p value 95% CI for B

Lower Upper

4 (constant) 2.932 2.084 1.407 0.161 −1.174 7.039

STAI-S 0.172 0.058 0.1931 2.935 0.004 0.056 0.287

ETIe 0.918 0.454 0.134 2.019 0.045 0.022 1.813

Family psychiatric history 3.712 1.507 0.157 2.462 0.015 0.741 6.683

Previous psychiatric hospitalization 4.454 2.044 0.144 2.179 0.030 0.426 8.482

Dependent variable: mother–infant bonding

STAI-S State-Trait Anxiety Inventory (state), ETI-e Early Trauma Inventory-emotional
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Limitations

A limitation of this study is the low explanatory power of the
model. This particular model, which explains 10.7% of vari-
ance in the outcome variable (MIB), was performed only with
pre-delivery variables. We suggest that it should include var-
iables at postpartum period and/or biological variables (such
as oxytocin levels) so we do not have information on their role
in the development and clinical expression of MIB dysfunc-
tions. Nor was mother–fetal bonding evaluated, although cer-
tain studies suggest that it is associated with MIB disturbances
in the postpartum period (Dubber et al. 2014). It could be
included in future studies. Likewise, the use of self-
administered questionnaires may have introduced a bias, giv-
en the inevitably subjective nature of the responses. Finally,
we used the VPSQ questionnaire, with a low internal consis-
tency, i.e., whose Cronbach’s alpha is lower than would be
desirable (α = 0.63).

Conclusions

The study demonstrates the presence of several factors that
must be considered in the evaluation of pregnant women
suffering from a psychiatric disorder, in order to prevent
disturbances in the MIB. Of these factors, only one, namely
anxiety, can be identified and modified in the hospital con-
text during pregnancy and the postpartum period. The other
three factors are traditionally linked to psychopathological
vulnerability. The presence of predisposing factors (family
history), stressful life events (emotional abuse in childhood),
psychiatric antecedents (psychiatric hospitalization), and

psychological distress during pregnancy (especially anxiety
symptoms) increases the risk of disturbances in MIB in the
postpartum period. Our findings suggest the involvement of
several clinical factors and provide a sound basis for the
future detection and treatment of MIB disturbances to pro-
mote healthy interactive maternal behavior.
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