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Abstract The PostpartumBonding Questionnaire (PBQ) was
developed to assess mother-infant bonding disturbances in the
postpartum period. The aim of this study was to examine the
psychometric properties of the Spanish version of the PBQ in
a sample of Spanish postpartum women. Eight hundred forty
mothers were recruited in the postpartum visit (4–6 weeks
after delivery): 513 from a gynecology unit (forming the gen-
eral population sample) and 327 mothers from a perinatal
psychiatry program (forming the clinical sample). All women
were assessed by means of the Edinburgh Postnatal
Depression Scale (EPDS) and the PBQ. Neither the original
four-factor structure nor alternative structures (Reck et al.
2006; Wittkowski et al. 2010) were replicated by the confir-
matory factor analyses. An exploratory factor analysis showed
a four-factor solution. The Schmid-Leiman transformation
found a general factor that accounted for 61 % of the variance

of the PBQ. Bonding impairment showed higher associations
with depressive symptomatology in both samples. The
Spanish version of the PBQ showed adequate psychometric
properties for use with clinical and general populations of
Spanish postpartum women. The results suggest that the
PBQ could be summarized by a general factor and confirm
the utility of the use of the total score for detecting bonding
impairment.
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Introduction

One of the most important processes in the postpartum period
is the development of mother-infant bonding (Brockington
2004, 2011). Taylor uses the term “bonding” to describe
how the mother feels towards her infant. The term refers to
the unique emotional tie between the mother and her infant
and is characterized by positive feelings, emotional warmth,
and affection towards the child (Taylor et al. 2005); it differs
from attachment, which includes the infant’s behavior towards
the mother (Taylor et al. 2005; Tietz et al. 2014). This rela-
tionship is particularly relevant because much of the growth
and maturation of the human brain is postponed until the post-
partum period; the brain must develop in a social environment
focused initially on the primary caregiver, usually the mother
(Broad et al. 2006). The mother-infant bond provides an at-
tachment figure for the baby, which will be the basis for future
social ties (Yarrow 1972) and keep the baby protected and
safe—a fundamental parental function for child survival
(Bowlby 1982). Mäntymaa suggests that good-quality moth-
er-infant interaction behavior facilitates the infant’s later
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socio-emotional, behavioral, and cognitive development and
is even related to the child’s physical health (Mäntymaa 2006,
cited by Korja et al. 2012). Disruption of mother-infant bond-
ing affects the infant neurobehavioral development; in animal
models, it has demonstrated long-lasting effects on socio-
emotional behaviors such as anxiety-like and maternal behav-
iors (Mogi et al. 2011). Fonagy stressed the importance of the
parent-infant relationship for the emergence of mentalizing
(imaginative mental activity, namely, perceiving and
interpreting human behavior), a capacity with a social-
cognitive basis (Fonagy et al. 2012). Consequently, it is wide-
ly accepted that early impaired bonding is a risk factor for
infant development.

In recent years, specific instruments have been developed
and validated to detect and prevent bonding disorders. Among
the most useful and frequently applied assessment strategies
are the self-administered scales that allow an evaluation of
mothers’ emotional responses to their babies (Taylor et al.
2005). These instruments include the Maternal Postpartum
Attachment Scale (MPAS: Condon and Corkindale 1998),
the Postpartum Bonding Questionnaire (PBQ: Brockington
et al. 2001), the Mother-to-Infant Bonding Scale (MIBS)
(Taylor et al. 2005), and Zeanah’s Working Model of the
Child Interview (Zeanah and Benoit 1995). There are also
confirmatory interviews such as The Yale Inventory of
Parent Thoughts and Actions (YIPTA: Leckman et al. 1994)
and The Birmingham Interview for Maternal Mental Health
(BIMMH: Brockington et al. 2006b). Validation of instru-
ments measuring mother-child bonding disorders in different
countries facilitates detection and early intervention, and also
the comparison of results between studies.

Of the existing instruments, we have focused on the PBQ
(Brockington et al. 2001), for several reasons. This reliable,
validated tool is widely used in a number of countries for
identifying problems in the mother-infant relationship during
the postpartum period. It is based on clinical experience and is
very easy to apply. The PBQ was designed in the UK by
Brockington and colleagues in 2001. Originally composed
of 84 items, the final version of the instrument has 25. It is
designed to investigate mothers’ feelings about their babies
and their recent postpartum experience. The items measure
the frequency of maternal feeling scored on a 6-point scale
from 0 to 5 with six options: “always,” “very often,” “quite
often,” “sometimes,” “rarely,” and “never”. The final 25 items
were selected from a factor analysis with orthogonal varimax
rotation from the combined 84 items. The four final scales
were responsible for 50 % of the variance: scale 1, a general
factor termed impaired bonding (34 % of the variance)
consisted of 12 items; scale 2, rejection and anger (8 % of
the variance) comprised seven items; scale 3, anxiety about
care (3.7 % of the variance) comprised four; and scale 4, risk
of abuse (3.4% of the variance) consisted of two. Brockington
and colleagues conducted two studies validating the PBQ

(Brockington et al. 2001, 2006c). In 2001, 104 mothers were
recruited from various sources, including general populations
from maternity clinics, mothers with babies with some abnor-
mality, high-risk pregnancies, mothers with a depressive dis-
order but with a normal mother-infant relationship, and
mothers with a bonding disorder. Fifty-one of these mothers
were interviewed using as a gold standard the third edition of
the structured interview for pregnancy-associated disorders
(which later became the BIMMH), in order to diagnose the
existence of bonding disorders and to determine cutoff scores.
The cutoff scores used for each scale were the following: scale
1>12, scale 2>16, scale 3>9, and scale 4>2. In the 2006
study, 125 mothers were recruited from other specialists and
all showed some type of mother-infant bond disorder and
other comorbid mental disorders (depression, anxiety, post-
traumatic stress disorder, and obsessive). All mothers were
interviewed using the fifth edition of the BIMMH. As a result
of this second validation, the authors suggested adjusting the
cutoff points of scale 2, >12, and scale 4>1. In addition, the
total score ranged from 0 to 125. A general cutoff score of 26
was proposed to identify “any type of bonding disorder” and a
cutoff ≥40 to identify severe disturbances.

Since its publication, the instrument has been used in other
locations (Edhborg et al. 2005; Muzik et al. 2013) and so far
has been translated and validated in Germany (Reck et al.
2006), China (Siu et al. 2010), Belgium (van Bussel et al.
2010) and used to validate other instruments related to the
assessment of maternal-infant relationships (Wittkowski
et al. 2007; van Bussel et al. 2010; Høivik et al. 2013).
However, later validation studies have not been able to repli-
cate its factor structure (Reck et al. 2006; Wittkowski et al.
2010). Reck et al. (2006) carried out a factor analysis
obtaining a one-factor model and a new 16-item version, most
of which loaded on the general factor of “Impaired bonding.”
Wittkowski et al. (2010) removed items from scale 4 and
found a new structure with three factors, partially related to
Brockington’s first, second, and third factors, although the
assignment of items to each factor was slightly different.

The PBQ has proven to be useful in several clinical popu-
lations such as mothers suffering from depression (Hornstein
et al. 2006; Moehler et al. 2006; Noorlander et al. 2008) or
post-traumatic stress disorder (PTSD) (Ayers et al. 2007;
Parfitt and Ayers 2009). PTSD has a negative effect on paren-
tal bonding (Parfitt and Ayers 2009), and depression in the
early postnatal period has shown long-term effects in the
mother-infant bonding process (Moehler et al. 2006).
Depressive mothers perceive their bonding to the infant more
negatively than mothers suffering of psychosis (Hornstein
et al. 2006; Noorlander et al. 2008). Interestingly, in contrast
to women with postpartum psychosis, the subjective experi-
ence of bonding in depressed women correlates with the ob-
servation of mother-infant interaction (Noorlander et al.
2008). This finding reinforces the use of both subjective
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measures of bonding and objective measures of mother-infant
interaction.

Due to the need to assess these disorders in Perinatal
Mental Health Programs in Spain, it is essential to have valid,
reliable tools to evaluate mother-infant bonding disorders in
the Spanish population. At present, there is no Spanish-
language instrument for identifying problems in the mother-
infant relationship during postpartum which can guide early
diagnosis and treatment or can be used in the investigation of
the factors associated with this disorder. The present study was
conducted with the aim of assessing the psychometric proper-
ties of the Spanish version of the PBQ in a sample of Spanish
women during postpartum period.

Method

Participants and procedure

Participants were 840 mothers recruited in the postpartum
visit (4–6 weeks postpartum), over a 5-year period (2008–
2013). A sample of mothers was recruited from the gen-
eral population (n=513) attended at a gynecology unit,
and a clinical sample (n=327) comprising mothers en-
rolled on a perinatal psychiatry program treated for a psy-
chiatric disorder during their pregnancy or in the postpar-
tum period.

The mean age of the mothers was 34 years (SD=4.5;
range 18–50). The majority (98 %) had a partner at the time
of the evaluation. The average number of children per
mother was 1.5; primiparous women represented the larg-
est group (58.2 %), followed by mothers with two children
(35.3 %) and those with three children (5.8 %). The entire
range was one to five children. Some form of assisted re-
production had been required in 12.1 % of the mothers.
Clinical sample mothers, when compared with the general
population sample, had more children (1.7±0.79 vs. 1.5±
0.66; t[477.6]=4.22, p<0.001) and had more frequently no
partner at the time of the evaluation (4.7 vs. 1 %; p<0.01,
Fisher’s exact test). Mothers from the general population
required some form of assisted reproduction more fre-
quently than clinical sample mothers (15.7 vs. 4.6 %;
p<0.001, Fisher’s exact test). There were no differences
between the samples in mean age.

Approval was obtained from the institutional review board,
and all women provided written informed consent before en-
tering the study. Once enrolled, at the postpartum visit (be-
tween 4 and 6 weeks postpartum), the Edinburgh Postnatal
Depression Scale (EPDS) was administered to assess current
depressive symptoms, and the PBQ to assess disturbances in
the mother-infant bond. Sociodemographic information was
also recorded.

Instruments

Postpartum Bonding Questionnaire (Brockington et al.
2001) This instrument was used to assess mother-infant bond-
ing. It assesses the risk of presenting disorders in the mother-
infant relationship during the postpartum period and includes
four subscales with a total of 25 items which are rated by the
mother on a 0–5 scale. The subscales are as follows: general
factor, rejection and pathological anger, infant-focused anxi-
ety, and incipient abuse scale. The PBQ was translated to
Spanish by the translation-retranslation method recommended
for cross-cultural studies (Brislin 1970).

Edinburgh Postnatal Depression Scale (Cox et al. 1987) A
10-item scale designed to assess the presence of postpartum
depression. Each item is scored on a 4-point scale (from 0–3),
with the total score ranging from 0 to 30. The Spanish valida-
tion obtained a cutoff point of ≥11 to identify the presence of
postpartum depression (Garcia-Esteve et al. 2003).

Sociodemographic data Mothers completed a form which
records information on sociodemographic and obstetric vari-
ables and affective disorders throughout life and during
pregnancy.

Statistical analyses

Analyses were performed using the SPSS (version 18.0) soft-
ware program, and M-Plus 3.0 (Muthén and Muthén 1998).
The latter was used to conduct the confirmatory factor analy-
ses (CFA). A series of CFA, using the maximum likelihood
procedure as the technique for parameter estimation (Hoyle
1995), was carried out to test the factor structures proposed by
previous studies (Brockington et al. 2001; Reck et al. 2006;
Wittkowski et al. 2010). Comparative fit index (CFI), Tucker-
Lewis index (TLI), root mean square error of approximation
(RMSEA), and relative chi-square (χ2/df) were used in the
present study as fit indices. As rules of thumb, CFI and TLI
values ≥0.90, RMSEA values ≤0.05, and χ2/df ratios <3 are
indicators of a good model fit (Hoyle and Painter 1995; Kline
1998; Byrne 2001).

A series of exploratory factor analyses (EFA) was per-
formed using the principal components extraction method
and retaining different numbers of factors (from two to five),
and then rotated using the oblique promax method. The num-
ber of factors was determined by inspecting the scree plot and
by considering the criteria of interpretability. The agreement
between factor loadings of the two samples was analyzed with
Tucker’s congruence index (Lorenzo-Seva and ten Berge
2006). Subsequently, we performed a second-order analysis.
A principal component analysis of the first-order factor corre-
lation was conducted, and Schmid-Leiman transformation
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was computed (Schmid and Leiman 1957), using the SPSS
syntax provided by Wolff and Preising (2005).

Intercorrelations between factors were computed by means
of Pearson correlations, and the agreement between factor
loadings was analyzed using congruence coefficients.
Cronbach’s alpha coefficients as well as the correlations of
each item with their corrected scale were calculated to assess
the internal consistency. The association between depressive
symptomatology and impaired bonding was analyzed by
means of Pearson correlation, chi-square test or Student’s t
test as appropriate.

Results

Confirmatory factor analysis

Table 1 shows the fit indices corresponding to the four-factor
model proposed by the original author (Brockington et al.
2001, 2006c), Wittkowski’s three-factor model (2010), and
the one-factor model proposed byReck et al. (2006). The table
shows the fit indices for the total sample, the general popula-
tion sample, and the clinical sample. None of the models
achieved satisfactory index-of-fit indices.

Exploratory factor analysis

Since no model confirmed the original structure of the PBQ,
we conducted a series of exploratory factor analyses,
extracting a different number of factors. The Kaiser-Meyer-
Olkin coefficient was 0.92, suggesting a good fit of the data to
the factor analysis; the Bartlett’s test of sphericity was signif-
icant (p<0.001), which indicates that there were significant
relationships between the items. The factor analysis revealed
five factors with eigenvalues higher than 1, while the

inspection of the scree plot suggested the extraction of two
to five factors. Consequently, careful analysis of factor solu-
tions (between two and five factors) resulted in the selection of
the four-factor solution based on psychological interpretabili-
ty. The four-factor solution accounted for 52.9 % of common
variability in the total sample (factor 1 33.2 %, factor 2 9.4 %;
factor 3 5.7 %; factor 4 4.6 %) (Table 2). The scale loading
pattern of each factor was different fromBrockington’s model.
The first factor, which described signs of impaired bonding,
included eight items (Q1, Q2, Q3, Q15, Q16, Q17, Q22, and
Q23) which reflected topics such as emotional distance, regret
about having the baby, unavailability to take care of the baby,
or nostalgia for earlier times when the baby was not yet born.
The second factor, related to anxiety about care, comprised
eight items (Q7, Q10, Q12, Q13, Q19, Q20, Q21, and Q25)
referring to maternal distress (“My baby cries too much,” “My
baby makes me feel anxious,” “I am afraid of my baby,” or
“Mybaby irritates me”). The third factor included items which
identify a lack of enjoyment and affection for the baby (in-
versely scored: “I love to cuddle my baby,” “I love my baby to
bits,” “My baby is the most beautiful in the world,” “I enjoy
playing with my baby,” and “I feel happy when my baby
smiles or laughs”). This third factor includes five items, of
which three belong to the first original factor (Q4, Q8, Q9,
Q11, and Q16). The fourth and last factor describes rejection
and risk of abuse and includes four items related to negative
feelings regarding their babies and behaviors that put the
baby’s welfare at risk (Q14, Q15, Q18, and Q24) (“I feel angry
with my baby,” “I resent my baby,” “I have done harmful
things to my baby,” and “I feel like hurting my baby”).

Congruence coefficients between sample pairs of factors
were as follows: factor 1 (0.75), factor 2 (0.98), factor 3
(0.43), and factor 4 (0.62). The congruence coefficients were
low for all factors with the exception of factor 2, related to
anxiety about care.

Table 1 Fit indices from
confirmatory factor analysis for
the proposed models

Model χ2 df χ2/df CFI TLI RMSEA 95 % CI RMSEA

Total sample

4f model (Brockington) 2422.15 269 9.0 0.72 0.69 0.100 0.096–0.104

3f model (Wittkowski) 1943.40 186 10.4 0.74 0.70 0.109 0.104–0.113

1f model (Reck) 1324.66 104 12.7 0.75 0.71 0.121 0.115–0.126

General population sample

4f model (Brockington) 1536.88 269 5.7 0.60 0.55 0.098 0.093–0.103

3f model (Wittkowski) 1124.43 186 6.0 0.63 0.58 0.101 0.096–0.107

1f model (Reck) 680.10 104 6.5 0.65 0.60 0.106 0.098–0.113

Clinical sample

4f model (Brockington) 1334.34 269 4.9 0.71 0.68 0.113 0.107–0.119

3f model (Wittkowski) 1083.63 186 5.8 0.73 0.69 0.125 0.118–0.132

1f model (Reck) 749.76 104 7.2 0.72 0.68 0.141 0.132–0.151

df degrees of freedom, χ2 /df relative chi-square, CFI comparative fit index, TLI Tucker-Lewis index, RMSEA
root mean square error of approximation, CI confidence interval
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Intercorrelations among the factors

The intercorrelations between the four new factors obtained in
the exploratory factor analysis in the total sample, general
population, and clinical sample are displayed in Table 3. In
general, we observed a high correlation between the factors,
obtaining values from 0.43 to 0.67 in the total sample. In the
clinical sample, intercorrelations between factors were higher
than those observed in the general population sample.

Schmid-Leiman transformation

To test the possibility of a general factor (already suggested by
Reck et al. 2006) due to the high correlations between the four
new factors identified by the exploratory analysis, we con-
ducted a Schmid-Leiman transformation (1957), a procedure
which estimates the percentage of variance explained by the
general factor. The results are shown in Table 4, where a

Table 2 Factor loadings of the first four components obtained in the exploratory factor analysis

Questions PBQ Total sample General population sample Clinical sample

Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 Factor 4

Q1 0.68 0.02 0.18 −0.18 0.52 0.02 0.37 −0.12 0.88 −0.04 −0.08 −0.02
Q2 0.71 0.17 −0.09 −0.07 0.49 0.13 0.00 0.07 0.64 0.23 −0.02 −0.01
Q3 0.75 0.06 −0.04 −0.11 0.62 −0.02 0.14 −0.06 0.86 0.07 −0.23 0.11

Q4 0.24 −0.06 0.62 0.04 −0.01 −0.04 0.40 0.38 0.54 −0.07 0.41 −0.11
Q5 0.82 −0.16 0.02 0.04 0.74 −0.04 −0.22 −0.06 0.70 −0.15 0.20 0.13

Q6 0.78 −0.05 −0.05 −0.03 0.45 0.07 0.01 0.12 0.70 −0.10 0.13 0.05

Q7 0.00 0.64 −0.26 0.09 −0.06 0.75 −0.22 −0.05 −0.08 0.53 −0.03 0.19

Q8 0.03 0.01 0.73 0.09 0.19 −0.05 0.46 0.22 0.22 0.05 0.66 −0.25
Q9 0.13 −0.12 0.71 0.10 −0.15 −0.15 0.75 −0.05 0.21 −0.07 0.76 −0.15
Q10 0.00 0.73 0.06 0.10 0.01 0.71 0.00 0.03 −0.05 0.78 0.18 −0.02
Q11 0.24 0.06 0.61 −0.13 −0.03 −0.01 0.75 0.11 0.62 0.04 0.19 −0.15
Q12 −0.14 0.81 0.01 −0.01 −0.15 0.78 0.00 0.03 −0.09 0.82 −0.05 −0.10
Q13 0.37 0.45 −0.11 0.05 0.15 0.46 −0.08 0.23 0.20 0.53 0.06 −0.04
Q14 0.00 0.22 −0.02 0.66 0.06 0.35 −0.08 0.48 −0.34 0.22 0.69 0.32

Q15 0.33 −0.14 0.06 0.59 0.36 −0.14 −0.07 0.57 −0.03 −0.04 0.72 0.29

Q16 −0.23 −0.01 0.77 0.00 −0.06 −0.03 0.52 0.06 0.03 −0.04 0.63 −0.29
Q17 0.71 −0.29 −0.09 0.27 0.87 −0.21 −0.11 −0.10 0.39 −0.27 0.36 0.35

Q18 −0.31 0.14 0.16 0.59 0.00 0.02 0.10 0.63 −0.11 0.16 −0.03 0.56

Q19 0.03 0.79 0.01 0.03 −0.05 0.78 0.06 −0.08 0.03 0.83 0.01 0.05

Q20 0.33 0.50 −0.07 −0.05 0.15 0.59 −0.12 −0.07 0.36 0.49 −0.03 −0.06
Q21 0.21 0.40 0.07 0.28 0.17 0.43 −0.02 0.16 0.14 0.48 0.27 0.16

Q22 0.49 0.27 0.14 −0.13 0.25 0.25 0.46 −0.22 0.66 0.25 −0.09 0.09

Q23 0.66 0.14 0.05 −0.03 0.57 0.13 0.07 0.01 0.60 0.18 0.09 0.03

Q24 −0.03 −0.06 −0.06 0.65 −0.25 −0.08 0.05 0.77 0.23 −0.08 −0.20 0.79

Q25 −0.16 0.70 0.16 −0.10 −0.18 0.59 0.29 −0.10 0.09 0.71 −0.18 0.00

Non-rotated eigenvalues 8.30 2.34 1.43 1.16 5.83 2.27 1.67 1.40 9.24 2.35 1.60 1.21

Factor loadings ≥0.40 are printed in italics

PBQ Postpartum Bonding Questionnaire

Table 3 Intercorrelations between the factors obtained in the
exploratory factor analysis

Factor 1 Factor 2 Factor 3

Total sample

Factor 2 0.56***

Factor 3 0.67*** 0.42***

Factor 4 0.47*** 0.41*** 0.43***

General population sample

Factor 2 0.45***

Factor 3 0.45*** 0.29***

Factor 4 0.44*** 0.38*** 0.33***

Clinical sample

Factor 2 0.61***

Factor 3 0.70*** 0.45***

Factor 4 0.44*** 0.40*** 0.43***

***p<0.001
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general factor is reflected with 22 items of the 25 that reported
saturations higher than 0.41. In the total sample, a second-
order general factor (GF) accounted for 61 % of the variance,
and the four primary factors accounted for the remaining
39 %. These results support the idea that the best solution is
to consider one general factor which explains most of the
variance of the PBQ.

Reliability

Table 5 displays the reliability results of the PBQ’s Spanish
version. 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. In the total sam-
ple, all corrected item-scale correlations were ≥0.30, with the
exception of item 18, “I have done harmful things to my baby.”

Frequency and characteristics of bonding disorder

Taking into consideration the cutoff values for the total PBQ
score suggested by Brockington et al. (2006c), 2.9 % of
mothers in the general population group reported a bonding
disorder and 0.6 % a severe bonding disorder; in the clinical
group, the figures were 15.9 and 6.4 %, respectively, and in
the total sample 8 and 2.8 % of mothers, respectively.

Relationship between bonding disorder and depressive
symptomatology

EPDS scores in the total sample showed significant associa-
tions with general factor (GF) (r=0.59; p<0.001), as well as
the PBQ factors impaired bonding (r=0.53; p<0.001), anxiety
about care (r=0.51; p<0.001), lack of enjoyment (r=0.40;

Table 4 Estimated parameters of a hierarchical model using Schmid-Leiman transformation

Total sample General population sample Clinical sample

2nd
order

1st order 2nd
order

1st order 2nd
order

1st order

Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 Factor 4

Q1 0.63 0.34 0.02 0.11 −0.14 0.60 0.32 0.01 0.28 −0.09 0.62 0.51 −0.03 −0.05 −0.02
Q2 0.62 0.36 0.13 −0.05 −0.05 0.53 0.30 0.10 0.00 0.06 0.67 0.37 0.15 −0.01 −0.01
Q3 0.59 0.38 0.04 −0.03 −0.09 0.52 0.38 −0.02 0.10 −0.05 0.62 0.49 0.05 −0.13 0.10

Q4 0.69 0.12 −0.04 0.38 0.03 0.48 −0.01 −0.03 0.30 0.29 0.69 0.31 −0.05 0.23 −0.10
Q5 0.64 0.41 −0.12 0.01 0.03 0.37 0.46 −0.03 −0.16 −0.05 0.68 0.40 −0.10 0.11 0.12

Q6 0.58 0.39 −0.04 −0.03 −0.02 0.49 0.28 0.05 0.01 0.09 0.62 0.40 −0.07 0.07 0.05

Q7 0.29 0.00 0.46 −0.16 0.07 0.31 −0.03 0.53 −0.16 −0.04 0.38 −0.04 0.36 −0.02 0.17

Q8 0.68 0.02 0.01 0.45 0.07 0.57 0.12 −0.04 0.34 0.17 0.66 0.13 0.03 0.37 −0.23
Q9 0.66 0.07 −0.09 0.43 0.08 0.24 −0.09 −0.10 0.55 −0.04 0.69 0.12 −0.05 0.43 −0.13
Q10 0.62 0.00 0.53 0.04 0.08 0.53 0.01 0.51 0.00 0.02 0.68 −0.03 0.53 0.10 −0.02
Q11 0.66 0.12 0.05 0.37 −0.10 0.54 −0.02 −0.01 0.55 0.08 0.63 0.36 0.02 0.11 −0.14
Q12 0.44 −0.07 0.58 0.00 −0.01 0.45 −0.09 0.55 0.00 0.02 0.45 −0.05 0.55 −0.03 −0.09
Q13 0.58 0.19 0.33 −0.07 0.04 0.54 0.09 0.33 −0.06 0.17 0.58 0.11 0.36 0.03 −0.04
Q14 0.55 0.00 0.16 −0.01 0.51 0.55 0.03 0.25 −0.06 0.36 0.58 −0.19 0.15 0.39 0.30

Q15 0.60 0.16 −0.10 0.04 0.46 0.51 0.22 −0.10 −0.05 0.43 0.66 −0.02 −0.03 0.41 0.26

Q16 0.41 −0.11 −0.01 0.47 0.00 0.32 −0.04 −0.02 0.39 0.04 0.40 0.02 −0.03 0.36 −0.26
Q17 0.51 0.36 −0.21 −0.06 0.21 0.40 0.53 −0.15 −0.08 −0.07 0.57 0.22 −0.18 0.20 0.32

Q18 0.32 −0.16 0.10 0.10 0.46 0.49 0.00 0.01 0.07 0.47 0.23 −0.07 0.11 −0.02 0.52

Q19 0.60 0.02 0.57 0.01 0.03 0.50 −0.03 0.55 0.04 −0.06 0.67 0.02 0.56 0.01 0.05

Q20 0.55 0.17 0.36 −0.04 −0.04 0.41 0.09 0.42 −0.09 −0.06 0.60 0.20 0.33 −0.02 −0.05
Q21 0.69 0.11 0.29 0.04 0.22 0.54 0.10 0.31 −0.01 0.12 0.76 0.08 0.32 0.15 0.15

Q22 0.64 0.25 0.20 0.08 −0.10 0.54 0.16 0.18 0.34 −0.17 0.68 0.38 0.17 −0.05 0.08

Q23 0.69 0.33 0.10 0.03 −0.02 0.59 0.35 0.09 0.05 0.01 0.71 0.35 0.12 0.05 0.02

Q24 0.29 −0.02 −0.04 −0.04 0.51 0.28 −0.16 −0.06 0.03 0.58 0.29 0.13 −0.06 −0.11 0.72

Q25 0.41 −0.08 0.51 0.10 −0.08 0.40 −0.11 0.42 0.21 −0.08 0.45 0.05 0.48 −0.10 0.01

% 61 % 9 % 14 % 7 % 8 % 51 % 11 % 17 % 12 % 10 % 61 % 11 % 12 % 7 % 9 %

Loadings ≥0.40 are printed in italics

% total variance explained
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p<0.001), and rejection and risk of abuse (r=0.32; p<0.001).
The clinical sample presented higher scores than the general
population sample on depressive symptomatology (12.1±7.5
vs. 4.9±3.8; t[363.1]=14.9, p<0.001).

Table 6 shows the association between the presence of
depressive symptomatology (EPDS ≥11) and a bonding dis-
order according to the PBQ. Depressive symptomatology was
significantly associated with bonding disorder regardless of
the type of group of mothers analyzed in both groups, and
with all subscales.

Discussion

In this assessment of the Spanish version of the PBQ, good
psychometric properties were identified for its use in Spanish

clinical and general populations of postpartum women. The
Spanish PBQ showed adequate reliability and a factorial va-
lidity in which a general factor of bonding disorder emerged as
the best solution.

Neither the original four-factor solution (Brockington
et al. 2001, 2006c) nor the alternative models proposed
by Wittkowski et al. (2010) and Reck et al. (2006) were
confirmed in our sample. The construction of the test and
the characteristics of the original factor analysis
(Brockington et al. 2001) might shed light on the diversity
in the factor solutions found in PBQ. Brockington et al.
(2001) performed a factor analysis including 84 items,
which was used to select 25 items that were representative
of the four main factors. As a result, subsequent factor
analyses did not exactly replicate the conditions of the
original one. In our study, we identified a four-factor

Table 5 Cronbach’s alpha coefficients for the factors obtained by the factor analysis and for all items

Factor N. items Total sample General population sample Clinical sample

Corrected r Mdn
(min-max)

α Corrected r Mdn
(min-max)

α Corrected r Mdn
(min-max)

α

Factor 1
(Q1, Q2, Q3, Q15, Q16, Q17, Q22, Q23)

8 0.62 (0.48–0.69) 0.85 0.43 (0.36–0.58) 0.73 0.67 (0.48–0.70) 0.88

Factor 2
(Q7, Q10, Q12, Q13, Q19, Q20, Q21, Q25)

8 0.55 (0.42–0.73) 0.83 0.48 (0.42–0.63) 0.79 0.59 (0.40–0.80) 0.85

Factor 3
(Q4, Q8, Q9, Q11, Q16)

5 0.59 (0.39–0.63) 0.75 0.36 (0.26–0.39) 0.51 0.69 (0.44–0.72) 0.81

Factor 4
(Q14, Q15, Q18, Q24)

4 0.38 (0.28–0.45) 0.56 0.36 (0.26–0.49) 0.51 0.37 (0.25–0.46) 0.56

PBQ total score (general factor)
(Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9, Q10, Q11,

Q12, Q13, Q14, Q15, Q16, Q17, Q18, Q19,
Q20, Q21, Q21, Q23, Q24, Q25)

25 0.56 (0.18–0.65) 0.90 0.40 (0.13–0.58) 0.84 0.61 (0.13–0.70) 0.92

α Cronbach’s alpha, Mdn median

Table 6 Association between PBQ and EPDS

Total sample General population sample Clinical sample

EPDS ≥11 EPDS <11 Significance EPDS ≥11 EPDS <11 Significance EPDS ≥11 EPDS <11 Significance

PBQ total score (GF), M (SD) 19.9 (15.1) 8.1 (6.2) p<0.001 17.8 (11.8) 8.0 (6.0) p<0.001 20.5 (15.9) 8.7 (7.1) p<0.001

Factor 1, M (SD) 5.5 (6.3) 1.3 (2.1) p<0.001 4.5 (4.8) 1.1 (1.8) p<0.001 5.8 (6.7) 1.7 (2.7) p<0.001

Factor 2, M (SD) 11.0 (6.8) 6.0 (4.2) p<0.001 10.8 (5.6) 6.1 (4.2) p<0.001 11.0 (7.1) 5.7 (4.2) p<0.001

Factor 3, M (SD) 2.2 (3.5) 0.6 (1.3) p<0.001 1.4 (2.2) 0.5 (1.2) p=0.01 2.5 (3.8) 0.8 (1.5) p<0.001

Factor 4, M (SD) 1.1 (1.9) 0.3 (0.9) p<0.001 0.9 (1.5) 0.2 (0.8) p=0.004 1.1 (2.0) 0.4 (1.0) p<0.001

PBQ total score ≥26
(“bonding disorder”),
n (%)

51 (26.7 %) 9 (1.5 %) p<0.001 11 (26.2 %) 4 (0.8 %) p<0.001 40 (26.8 %) 5 (3.8 %) p<0.001

PBQ total score ≥40
(“severe bonding disorder”),
n (%)

20 (10.5 %) 0 (0 %) p<0.001 3 (7.1 %) 0 (0 %) p=0.001 17 (11.4 %) 0 (0 %) p<0.001

EPDS scores were available only for a sample of 794 mothers

PBQ Postpartum Bonding Questionnaire, EPDS Edinburgh Postnatal Depression Scale, GF general factor
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solution related to impaired bonding, anxiety about care,
lack of enjoyment, and rejection and risk of abuse. Factor
3, lack of enjoyment, represents the main change to the
original PBQ and includes items that reflect the mother’s
lack of affection or enjoyment; whereas factor 4, related to
rejection and risk of abuse, includes the two risk of abuse
items (18 and 24) as well as items 14 “I feel angry with my
baby” and 15 “I resent my baby,” suggesting that in the
Spanish population, these items could be considered more
severe than in previous validations. The congruence of
factor solutions between samples (clinical and general pop-
ulation) was poor in three factors (factors 1, 3, and 4) and
was only good in factor 2, related to anxiety about care.
For example, items Q14 and Q15 loaded on factor 4 in the
general population sample, but on factor 3 in the clinical
population. Consequently, the results of our factor solution
must be considered with caution and need to be replicated
in other Spanish samples. Furthermore, these results may
suggest the need to adapt the PBQ to specific populations
(i.e., clinical vs. general population).

In contrast, the Spanish PBQ was consistently summarized
by a general factor in both the clinical and the general popu-
lation samples. In 2006, Brockington suggested considering a
PBQ total score of 26 or higher as identifying some type of
bonding disorder, and a score of 40 or higher as identifying
severe bonding disorder or maternal rejection.We recommend
the use of the PBQ total score for detecting the presence of
bonding disorder. Several reasons could be given to support
this proposal. In our study, we conducted a second-order anal-
ysis in which a general factor of impaired bonding explained
61 % of the variance in the total sample, 61 % of the variance
in the clinical sample, and 51 % in the general population
sample. In the German validation, Reck et al. (2006) found a
general factor that explained 23.9 % of the variance in which
nine items had no significant loadings, leading to the creation
of the shorter 16-item version of the PBQ. In Wittkowski’s
study (2010), intercorrelations between factors were between
0.67 and 0.92.

Three items did not load meaningfully on this general
factor: Q7 “My baby winds me up,” Q18 “I have done
harmful things to my baby,” Q24 “I feel like hurting my
baby.” Item Q7 loaded on factor 1 impaired bonding in
Brockington’s study (2001), on factor 2 rejection and
anger in Wittkowski’s study (2010), and was not removed
in Reck’s study (2006). In contrast, items Q18 and Q24
constitute the factor 4 risk of abuse in Brockington’s study
(2001), were omitted in Wittkowski’s study (2010), and
also showed lower loadings with the general factor in
Reck’s study (2006). These items were therefore removed
in the German validation of PBQ. In the original study, this
factor accounted for only 3.4 % of the total variance
(Brockington et al. 2001). Some authors recommend omit-
ting these items due to its low validity and diagnostic

accuracy, and because mothers with obsessional thoughts
would tend to score positively (Wittkowski et al. 2007).
However, these items could help to detect a proportion of
mothers at high risk of abusing their infants (Brockington
et al. 2001). In light of this, we opted to maintain all the
items from the original version.

Bonding impairment showed higher associations with
depressive symptomatology, with correlations ranging
from 0.30 to 0.60. The clinical sample showed higher
scores on the PBQ than the general population sample,
but these differences were mainly explained by differences
in EPDS scores. Other studies also found significant asso-
ciations between PBQ and depressive symptomatology,
though of smaller magnitude (Reck et al. 2006).
Depressive symptoms are related to reduced parenting re-
sponsiveness, affection and reciprocity, increased intrusive
behaviors, and less positive descriptions of their children
(Wan and Green 2009). Nevertheless, Brockington et al.
(2006a)) postulates that mother-infant bonding impairment
and postpartum depression represents two distinctive enti-
ties. Clinical observations of postnatal depressive mothers
with normal bonding and of mothers without depressive
symptomatology but impaired bonding also support this
distinction (Brockington et al. 2006a). Further studies in
mothers with clinical diagnoses of postnatal depression are
needed to examine the nature of the association between
the two entities.

Regarding clinical implications, as suggested by Klier
(2006), the Spanish PBQ could be used to detect bonding
disorders between mother and baby, as well as to assess the
severity of the disorder. Cutoffs for the PBQ total score
proposed by Brockington et al. (2006c) (26 or higher for some
type of bonding disorder, and 40 or higher for severe bonding
disorder) could be used for detecting bonding disorders until
the Spanish version of PBQ is validated against a gold stan-
dard (interview). Furthermore, the PBQ can be useful to assess
the evolution of the disorder and the progression of the thera-
py (Brockington et al. 2001), assessing the status of a bonding
impairment beyond the recovery from the maternal depression
(Klier 2006).

The main limitation of the study is the lack of a clinical
interview for mother-infant bonding disorder. It is necessary to
establish cutoff scores for detecting bonding disorders validat-
ed in Spanish population.

In conclusion, this study provides a Spanish version of the
PBQ, an easy-to-use, reliable instrument for detecting and
assessing mother-infant bonding alterations in the postpartum
period. This tool has demonstrated its utility in detecting early
bonding alterations in clinical and general populations.

Compliance with ethical standards Approval was obtained from the
institutional review board, and all women provided written informed
consent before entering the study.
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Appendix 1. The Spanish version of the Postpartum Bonding Questionnaire

TEST DELVÍNCULO EN EL POSPARTO (Postpartum Bonding Questionnaire, Brockington et al. 2001).
Traducido y Adaptado por Ll. García Esteve, P. Navarro, S. Diez.
Programa de Psiquiatría Perinatal Barcelona-CLINIC.

Por favor indique con qué frecuencia le ocurre lo que se detalla a continuación.
No hay respuestas “buenas” o “malas”. Escoja la respuesta más adecuada a su experiencia reciente.
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