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Abstract

Valid measurement instruments are needed to investigate the impact of parental bonding on child health development. The
aim was to develop and validate a self-report questionnaire, the Parent-to-Infant Bonding Scale (PIBS) to measure bonding
in both mothers and fathers. Internal consistency and construct validity were analysed using data from Swedish parents from
both clinical (N=182), and community (N=122) population samples. Overall, good or acceptable internal consistency of
the PIBS appeared. Convergent validity (against the Postpartum Bonding Questionnaire, analysed in the clinical sample)
and discriminant validity (against the mental health constructs of depressive symptoms and anxiety) were demonstrated.
The results support the PIBS as a measure of maternal and paternal bonding in community and clinical populations. Assess-
ments of criterion validity in these populations are desirable. The similarities in PIBS measurement properties between the
parent groups suggest its usefulness for comparisons between mothers and fathers, and for future investigations of unique
and interactive impacts of maternal and paternal bonding on child outcomes using community and clinical cohorts.

Keywords Father-infant bonding - Mother-infant bonding - Mother-to-Infant Bonding Scale (MIBS) - Parent-to-Infant
Bonding Scale (PIBS) - Postpartum Bonding Questionnaire (PBQ)

Introduction

It is widely recognised that the early developmental period,
from conception and through the child’s first years, is cru-
cial for setting the foundation of a child’s future well-being
[1, 2]. It is also generally agreed upon that children’s early
development requires nurturing care, including responsive
caregiving to prevent an accumulation of adversities disrupt-
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ing brain development, infant attachment, and early learning,
a process which can continue throughout the life-course [3].
Maternal mental health is an established factor influencing
child development [4]. Another example is a mother’s abil-
ity to have positive representations of or bond with her child
with implications for the child’s health and wellbeing during
infancy, for example attachment quality [5, 6]. However, Le
Bas et al. [6] identified in their systematic review a signifi-
cant knowledge gap and a paucity of studies investigating
the link between bonding and infant outcomes. Further-
more, there is evidence suggesting that maternal bonding
disorders are more common for older children, studied in
different age groups up to eight years possibly indicating
that early difficulties in the parent-infant relationship may
worsen over time [7], but this idea has not been investigated
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in prospective longitudinal studies. To investigate these pro-
cesses further in both community and clinical contexts, as
well as the link between early bonding and more long-term
child outcomes during child- and adulthood from a life-
course perspective, and also to evaluate relevant interven-
tions in these contexts, there is a need for valid self-report
measures of parental bonding [7, 8].

The concept of bonding has mainly been used in the
context of motherhood and the definition remains unclear
[9, 10]. In addition, formal diagnostic criteria for bonding
disorders are yet to be determined [7, 11]. Several scientific
concept analyses of maternal bonding have defined mother-
infant bonding as a process in which the maternal feelings
and emotions towards the infant are its primary indicators,
often described as occurring in the first week or year of an
infant’s life [12, 13]. However, the bonding process is also
conceptualised as starting during pregnancy [14] and bond-
ing is frequently measured prepartum [8, 15]. Therefore, par-
ent-infant bonding is currently used broadly to describe the
parent’s internal experiences regarding their child, whether
born or unborn [9].

Bonding is semantically often used interchangeably with
attachment in the bonding literature [16], but as a scientific
concept the latter was initially described as encompassing
the infant’s tie with and behaviours towards the caregiver
[17, 18]. Several authors therefore define bonding and
attachment as representing different phenomena [13, 16,
19, 20], with bonding representing the caregiver’s tie with
the child, and attachment representing the child’s tie with
the caregiver. Bonding is also defined as separate from con-
structs of mental health such as depression and anxiety [13,
21].

Qualitative research has demonstrated similar bonding
processes for fathers and for mothers although differences
between them have appeared, for example in terms of being
a slower process for fathers [22, 23]. While the biological
and behavioural components unique to mother-infant bond-
ing remain to be fully explored [9, 13], research suggests
that the components of the maternal bonding process differ
from the corresponding components of paternal bonding as
described in a review by Abraham and Feldman [24]. It was
argued that maternal and paternal bonding nevertheless are
equally important and that the respective behavioural par-
enting characteristics associated with maternal and pater-
nal bonding complement each other in their contributions
to infant attachment and cognitive, social, and emotional
growth [24]. The dominant conceptualisation of bonding as
a parental emotional process driven by the feelings towards
the child is mainly operationalised through study question-
naires [7, 8, 13]. Previous research covering the prepartum
period and the first two postpartum years has demonstrated
similarities in its characteristics between mothers and fathers
[25-30]. Bonding conceptualised in terms of its emotional
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dimension thus appears to encompass a common denomina-
tor of maternal and paternal bonding, independent from its
respective biological underpinnings and behavioural mani-
festations, making it appropriate for further use within the
contexts of both motherhood and fatherhood.

A systematic review of parental pre- and postpartum
bonding measures revealed that psychometrically robust
bonding instruments for research and clinical practice are
yet to be developed or determined [8]. The aim of this study
was to validate a modified version of the Mother-to-Infant
Bonding Scale [20] in Swedish mothers and fathers, referred
to as the Parent-to-Infant Bonding Scale assessing parents’
feelings towards their child. The measurement properties
assessed were internal consistency, and construct validity
including hypotheses testing [31], using the Postpartum
Bonding Questionnaire [32] and measures of depressive
symptoms and anxiety as comparator instruments.

Methods
Participants and Study Designs

The study involved two data collections with different
designs. One data collection was a longitudinal infant-parent
cohort study with parents recruited during pregnancy from a
community population. The other one was a cross-sectional
study with data collected from parents about to receive treat-
ment at an infant mental health unit for dysfunctions con-
cerning the relationship with their child.

Community Population Sample of Parents from the Scania
Birth Cohort

The parents in the community sample were recruited during
the third trimester of pregnancy for participation in the lon-
gitudinal “Scania Birth Cohort (SBC) pilot study—Health
development in a life-course perspective” aiming to validate
measurements of early-life factors and predictors of health
development during the child’s first three years, including
parental factors, and investigate associations between these
factors. Exclusion criteria were multiple fetus pregnancy,
donor egg pregnancy, insufficient skills in the Swedish lan-
guage, and premature births. The SBC pilot study includes
five waves of data collection, the first one during pregnancy
and the last one when the child has turned three years old.
The participants of the present study were 65 mothers and
57 fathers from the second to fourth waves of the SBC study
when the children were between 1 and 12 months old and
enrolled in standard national postnatal child health services
(CHS) care, free of charge. Data were collected at a child
health centre in Scania in southern Sweden, at the regular
CHS visits taking place at infant ages 4-6 weeks, 6 months,
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and 12 months, here referred to as Time 1, 2, and 3 (T1-T3)
respectively. This data collection took place between May
2019 and June 2021. Two families terminated their partici-
pation in the study during follow-up rendering a drop-out
rate of 2.6%. Due to unforeseen obstacles including the pro-
longed restrictions connected with the COVID-19 pandemic,
all data collection taking place at the child health centre was
terminated in June 2021.

Clinical Population Sample of Parents from an Infant
Mental Health Unit

The study participants in the clinical sample were recruited
from parents who were about to receive specialist psycho-
therapeutic care at an infant mental health (IMH) unit treat-
ing families with children in the age range of 0—4 years, free
of charge. The aims of the IMH unit involve improving the
parent—child relationship and identifying potential psychi-
atric symptoms influencing the parents’ caregiving abilities
at an early stage (with potential pharmacological treatment
provided outside of the IMH). The psychotherapeutic treat-
ment at the IMH is designed to support the parents in devel-
oping greater sensitivity to the child’s needs and increasing
the ability to reflect on the child’s expressed affect and inten-
tions [33]. The study participants were recruited to validate
a variety of parental self-report measurements of mental
health and bonding that were being introduced as part of
the unit’s clinical tools. Exclusion criteria were psychosis
or severe depression with hospitalisation, and insufficient
Swedish language skills. The data collection was performed
between April 2019 and June 2021. The surveys were sent
home by post before the first treatment session, after a spe-
cialist care need had been identified, to each parent in the
family irrespectively of clinical assessments of individual
treatment needs. Three parents were foster parents, and since
there was no information on how long they had the child in
their care they were excluded from analysis yielding 100
mothers and 82 fathers for the present study.

Assessment Measures
Development of the Parent-to-Infant Bonding Scale

The Parent-to-Infant Bonding Scale (PIBS) was developed
from the Mother-to-Infant Bonding Scale (MIBS) [20], an
eight-item self-report scale consisting of one-word items
developed to measure bonding in biological mothers. The
MIBS was devised as a simple measure of the unidirectional
feelings of the mother towards her infant without requiring
response or activity by the infant, making it available for
use from day one postpartum and even prepartum [34]. It
was intended to be used in the general population to capture
bonding problems for research and screening purposes [20].

The terms in the questionnaire were derived from research
using qualitative methodology with women who had sought
medical help for difficulties with the early relationship with
their infants [35].

For the present project, the MIBS items appeared to
exhibit face validity for measuring bonding in other par-
ent groups besides biological mothers, including fathers.
First, the MIBS was translated to Swedish by the first author
(SL), and back-translated to English by a native English
bilingual midwife researcher not previously familiar with the
questionnaire. It was found that for one word, “Resentful”,
it was challenging to find a Swedish translation fitting the
context. Furthermore, several previous studies on the MIBS
[36—-38] found rather low internal reliability coefficients
of the MIBS, and since the magnitude of the internal reli-
ability coefficient value partly relies on the number of scale
items [39], it was considered that inclusion of an additional
item may alleviate this issue. Therefore, following discus-
sions between the first and second authors (SL and ET), two
Swedish items, Olust and Motvilja, were introduced to rep-
resent “Resentful”. The new nine-item scale is referred to as
the Parent-to-Infant Bonding Scale or PIBS, and the Swedish
item Olust is here translated to “Dissatisfied” for the English
version of the PIBS (Fig. 1). The respondents rate the degree
of agreement to the PIBS statements on a 4-point Likert
scale [Supplementary Information (SI 1)], with the positive
items “Loving”, “Joyful”, and “Protective” scored as 0-3
with O representing “I agree very much” and 3 representing
“I disagree totally”, and the six negative items including for
example “Neutral or felt nothing” and “Aggressive” reverse-
scored. The final score is the sum of all nine items with a
total possible score ranging between 0 and 27, the higher the
score the higher the risk of bonding difficulties.

In the community sample at T1, the parents were asked
in the questionnaire to recall their feelings towards their
child in the “first weeks” after childbirth, here referred to
as PIBS first weeks, whereas at T2 and T3 they were asked

PIBS items in Swedish PIBS items in English
Karleksfull Loving

Olust Dissatisfied

Neutral eller kdnde ingenting  Neutral or felt nothing
Gladjefylld Joyful

Ogillande Dislike

Motvilja Resentful
Beskyddande Protective

Besviken Disappointed
Aggressiv Aggressive

Fig.1 The Parent-to-Infant Bonding Scale (PIBS) items in Swedish
and English
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about how they felt towards their child “now”, referred to
as PIBS current [Supplementary Information (SI 1)]. For
the clinical sample the PIBS was included twice in the
survey; the parents were first asked to recall their feelings
towards their child in the first weeks after the child was
born (PIBS first weeks), and then they were asked about
their feelings towards their child now (PIBS current).

The Postpartum Bonding Questionnaire

The Postpartum Bonding Questionnaire (PBQ) was devel-
oped to screen for maternal bonding disorders in obstetric
and primary care [32]. It consists of 25 items on which
the respondents rate their agreements of statements on a
6-point Likert scale, the higher the score the higher the
risk of bonding difficulties. The PBQ includes four sub-
scales labelled impaired bonding (12 items), rejection and
anger (7 items), anxiety about care (4 items), and risk of
abuse (2 items) [32]. In contrast to the PIBS, the PBQ
contains items presupposing response by the infant, e.g.,
“I feel happy when my baby smiles or laughs” making it
unsuitable for use during pregnancy and in the first few
postpartum weeks before such response is developmentally
possible.

The PBQ was intended to be included in the question-
naires for both population samples, but the ethics committee
prevented its inclusion in the community sample. This was
due to that the committee found it unethical to gain informa-
tion that parents may be at risk of harming their child while
not having the means to act on it. The committee referred
to specific PBQ items, for example the impaired bonding
subscale item “I wish my baby would somehow go away”,
as well as the risk of abuse items. The two-item PBQ risk of
abuse subscale has demonstrated poor psychometric prop-
erties, and it has been suggested to omit this from the PBQ
[38]. Therefore, a 23-item version of the PBQ including
three of the four original subscales [Supplementary Infor-
mation (SI 2)] was used in the clinical sample as a current
measure of bonding. For the statistical analyses PBQ total
and subscale scores were summed up.

Two Swedish translations of the PBQ [26, 29], not for-
mally validated [8] have been used for scientific research.
Ten items from one of these translations [29] were modi-
fied by SL and ET to optimise the translation and compre-
hensiveness of the current Swedish version of the PBQ, the
other 13 items were used without modification. The item “I
feel trapped as a mother” was changed to “I feel trapped as
a parent” adjusting the instrument for usage in any parental
population. A native Canadian living in Sweden conducted a
back-translation [Supplementary Information (SI 2)], which
was sent to and acknowledged by Professor Ian F Brocking-
ton who developed the PBQ.
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Measurements of Depressive Symptoms and Anxiety

The Swedish [40] 21-item version of the Depression Anxi-
ety Stress Scales (DASS-21), designed to measure the emo-
tional states of depression, anxiety, and stress in adults with
three seven-item self-report scales [41], was included in the
surveys for both population samples. The DASS depres-
sion (DASS-D) and anxiety (DASS-A) scales, scored on
a 4-point Likert scale with higher scores indicating higher
levels of depressive or anxiety symptoms were used in the
current analyses. In the surveys for the community sample,
the Edinburgh Postnatal Depression Scale (EPDS) [42, 43]
was also included. The EPDS is a ten-item self-report ques-
tionnaire scored on a 4-point Likert scale with higher scores
indicating higher levels of depressive symptoms. It has been
validated to screen for pre- and postpartum depression in
both mothers [44] and fathers [45].

Statistical Analysis

Analyses were guided by the Consensus-based standards
for the selection of health status measurement instruments
(COSMIN), an initiative to improve and standardise the
development and selection of health measurements [31].
According to COSMIN, aspects of an instrument’s validity
are referred to as “measurement properties” [31, 46—48]. The
measurement properties internal consistency and construct
validity were assessed, including hypotheses testing as part
of the assessments of construct validity [31, 49].

The PIBS bonding data were examined using tests for
normality and histograms revealing non-normally distrib-
uted data. Therefore, Mann—Whitney U was used for testing
differences in bonding scores between groups, and robust
one-way repeated measures ANOVA with planned contrasts
(T1 vs. T2; T2 vs. T3), with Bonferroni correction for mul-
tiple tests was used for the change in community groups
over time. Wilcoxon signed-rank test was used for testing
differences between timepoints within clinical groups.
Spearman’s rank correlation test was used to determine
cross-correlations.

Internal reliability coefficients were calculated for all
measurements including the comparator instruments and
for all subgroups at each timepoint using McDonald’s
omega (w) and Cronbach’s alpha (o) coefficient methods
[50]. The Cronbach’s alpha estimate is considered to have
been outperformed by alternative reliability measures [51],
and McDonald’s omega was recommended to substitute
Cronbach’s alpha in future bonding validation studies [8].
Therefore, Cronbach’s alpha is presented in this paper for
comparison purposes, since a vast majority of previous
studies have used this reliability method [8, 51]. Accord-
ing to COSMIN, Cronbach’s alpha coefficients a>0.70
fulfil internal consistency criteria for a good measurement
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property [49], and reliability values from alternative reli-
ability measures are similarly interpreted [51]. PIBS item
reliability statistics after the deletion of single items were
also assessed.

COSMIN distinguishes between the measurement proper-
ties of an instrument and the interpretability of its scores,
the latter thus not regarded as a measurement property, yet
as an important instrument characteristic [31]. Descriptive
statistics related to score interpretability, i.e., central tenden-
cies (means and medians) and variability, and percentages
of scale missing data, and lowest possible score [49] were
calculated for the PIBS and PBQ total and subscale scores
for all subgroups.

For fulfilling convergent validity of the PIBS in the
clinical sample, PIBS maternal and paternal bonding
scores reflecting current time would correlate strongly,
as indicated by a Spearman’s rank correlation coefficient
r,>0.70 [31, 47, 48, 52] with scores of the PBQ total
scale and the impaired bonding, and rejection and anger
subscales. These two subscales are explicitly defined
as constituting parts of the bonding construct, whereas
the PBQ anxiety about care construct apparently lies in
a broader postpartum mental health spectrum related to
anxiety disorders [19, 20, 21]. For PIBS discriminant
validity, it was therefore hypothesised that correlations
between PIBS current scores and PBQ anxiety about care
subscale scores would be r,<0.60. This hypothesis was
guided by the COSMIN example of hypotheses testing
for construct validity, that correlations with instruments
measuring related but dissimilar constructs should differ
by a minimum of 0.10 from correlations with instruments
measuring similar constructs [49]. It was similarly hypoth-
esised that correlations between PIBS scores and EPDS,
DASS-D, and DASS-A scores, respectively, in the com-
munity and clinical samples would be r,<0.60 to dem-
onstrate discriminant validity of the PIBS against these
mental health constructs.

Further, it was hypothesised that (1) based on clinical
experience, bonding scores as measured by the PIBS in both
parent groups would be higher in the clinical group, indi-
cating higher risk of bonding difficulties, than in the com-
munity group; (2) based on results from previous studies
indicating that postpartum bonding improves with time from
the early postpartum period [20, 28, 37], bonding scores
would be higher (indicating more difficulties) in the first
weeks after the child was born compared with scores at later
stages in the bonding process; (3) based on previous results
from studies in general population samples, bonding scores
in the community group would either be similar between
parent groups [27, 30] or higher in fathers than in moth-
ers [25, 26, 28, 29], and (4) based on clinical experience in
patient seeking and referral patterns to infant mental health

units, bonding scores in the clinical group would be higher
in the mothers than in the fathers.

Statistical analyses were performed using IBM SPSS Sta-
tistics (version 28.0.1.0; IBM Corp., Armonk, NY, USA)
and jamovi (version 2.3) computer software retrieved from
https://www.jamovi.org.

Results
Descriptive Characteristics of the Study Participants

Descriptive characteristics of the participants from the two
population samples are presented in Table 1.

In the survey for the clinical sample, the parents were
asked to describe the main reason why they as a family
needed the treatment at the IMH unit. Of the mothers, 71%
reported the main reason for needing the treatment at the
IMH unit as their own difficulties, either concerning their
parenting (46%) or difficulties due to mental health issues
(25%), while 3% reported the main reason was their partner’s
difficulties. Of the fathers, 41% reported the main reason
being their own difficulties (33% concerning their parent-
ing, 8% due to mental health issues), and 36% reported dif-
ficulties for their partner as the main reason. Other main
reasons were difficulties for the child (e.g., externalising, and
internalising behaviours, and feeding problems), reported as
the main reason by 22% of the parents in total (not shown
in Table).

PIBS Internal Consistency, and Descriptive Statistics
Related to Score Interpretability

In the community sample, the PIBS internal reliability
coefficients were generally higher using the McDonald’s ®
method and varied from high (0 =0.86) to low (0w =0.49)
between timepoints (T1-T3). For the mothers they were the
highest at T1 (0 =0.85) and for the fathers at T2 (v =0.86).
Close-to-acceptable internal consistency emerged for the
fathers at T1 (w=0.67) and for the mothers at T3 (0 =0.69).
In the clinical sample, the PIBS internal reliability coef-
ficients were all above 0.70 and the results were similar
between the two methods McDonald’s ® and Cronbach’s a.
Coefficients ranged between 0.76 and 0.89 and were some-
what higher for mothers than for fathers (Table 2).

There were no consistent patterns of internal reliability
coefficients being significantly altered after the deletion of
single items in either parent or population group. For exam-
ple, deleting single items for the community mothers at T1
yielded McDonald’s o coefficients ranging between =0.81
and ® =0.86. Specifically, deleting the item “Dissatisfied”
(Olust in Swedish) decreased the coefficient from o =0.85
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Table 1 Descriptive
characteristics of study
participants in the community

Community sample Clinical sample

Mothers N=65  Fathers N=57 Mothers N=100 Fathers N=82

(Scania Birth Cohort) and the
clinical (infant mental health
unit) population samples

Parental age years mean (SD)
Child age months mean (SD)
AtT1
At T2
At T3
Highest education n (%)
Compulsory school (9 years)
Senior high school (24 years)
University (<3 years)
University (>3 years)
Post-graduate education
Cohabitation status n (%)
Living with the other parent
Living alone
Living with their own parents
Other living arrangement
Region of birth n (%)
Sweden
Scandinavia (not Sweden)
Europe (not Scandinavia)
Outside of Europe
Information missing
EPDS mean (SD)
AtT1
At T2
At T3
DASS-D mean (SD)
AtT1
At T2
At T3
DASS-A mean (SD)
AtT1
At T2
At T3

31.2 (4.0) 32.2(5.6) 33.4 (4.9) 34.9 (5.5)
12.7 (13.2) 10.9 (12.2)
1.6 (0.7) 1.7 (0.6) - -
6.3 (0.5) 6.5 (0.8) - -
12.0 (0.6) 12.1(0.5) - -
2 (3.1%) 3 (5.8%) 0 3(3.7%)
19 (29.2%) 21 (40.4%) 19 (19.0%) 23 (28.0%)
21 (32.3%) 15 (28.8%) 21 (21.0%) 14 (17.1%)
23 (35.4%) 13 (25.0%) 54 (54.0%) 39 (47.6%)
0 0 6 (6.0%) 3(3.7%)
60 (92.3%) 56 (98.2%) 86 (86.0%) 81 (98.8%)
3 (4.6%) 0 9 (9.0%) 1(1.2%)
2 (3.1%) 1(1.8%) 3 (3.0%) 0
0 0 2 (2.0%) 0
59 (90.8%) 51 (91.1%) 84 (84.0%) 65 (79.3%)
1(1.5%) 0 3 (3.0%) 2 (2.4%)
3 (4.6%) 3 (5.4%) 7 (7.0%) 5(6.1%)
2 (3.1%) 2 (3.6%) 6 (6.0%) 10 (12.2%)
0 1 (1.2%) 0 0
6.6 (5.3) 4.1 4.1) - .
6.0 (4.9) 3.6 (3.4) - -
5.8(5.2) 2.7 (2.9) - -
6.3 (4.7) 33(3.5)
2.0(3.2) 1.4 (2.3) - -
1.9 2.7) 122.2) - -
2.1 (3.3) 1.1(1.8) - -
4.1 (4.0) 1.9 (3.0)
1.4 (2.4) 0.8 (1.8) - -
1.2(2.2) 0.7 (1.4) - -
1.4 (2.9) 0.9 (1.9) - -

SD standard deviation, T/-T3 Postpartum data collection timepoints in the community sample, EPDS Edin-
burgh Postnatal Depression Scale, DASSDepression Anxiety Stress Scales, DASS-DDASS depression

scale, DASS-ADASS anxiety scale

to =0.81, while deleting either “Resentful” (Motvilja) or
“Protective” (Beskyddande) increased it from o =0.85 to
®=0.86 (not shown in Table).

PIBS floor effects, i.e., more than 15% of participants with
the lowest possible score [52] were evident in both parent
groups in both samples, with higher percentages of lowest pos-
sible score in the community compared to the clinical sample
(Table 2).

@ Springer

Internal Consistency of the Comparator
Instruments, and PBQ Descriptive Statistics Related
to Score Interpretability

McDonald’s o coefficients for the PBQ total scale and sub-
scales in the clinical sample were 0.70 or above except for
the anxiety about care subscale (w=0.61 in mothers and
®=0.66 in fathers). Percentages of lowest possible PBQ
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Table 3 Postpartum Bonding Questionnaire (PBQ) internal reliability coefficients, central tendencies, and variability, and percentages of scale missing data and lowest possible score in the

18

~ 5 Table4 Correlations between the Parent-to-Infant Bonding Scale
o 5 (PIBS) and Postpartum Bonding Questionnaire (PBQ) total and sub-
g ] scale scores in the clinical sample
Q 5~ % )
< a a9 . P PIBScur- PBQtotal PBQIB PBQRA PBQ AC
g - E w 2 o g f% rent
(el a\} [e <] @) Ra)
§ PIBS cur- - 0.76%**%  (0.74%*%* (.80%** (.49%**
- UE rent
= g fé} PBQtotal  0.76%%%* - 0.95%#% (0.88***  (.80%**
< - - 2 PBQIB 0.76%%* 0.95%**  — 0.78%%*  0.67%**
2 o &5 s N PBQRA  0.76%%F  0.92%%%  (.82%%% — 057
2 S0 o« o 5 PBQAC  035%%%  0.620%%  046%0x 045%F  —
§ Mothers N=100, Fathers N=82. The mothers’ correlation coeffi-
~ 2 cients are displayed below the diagonal. The fathers’ correlation coef-
= 2 ﬁ ks ficients are displayed above the diagonal
»
=9 e g PIBS currentParent-to-Infant Bonding Scale reflecting bonding in
a g w S; . % current time, PBQ total Postpartum Bonding Questionnaire total scale
8 e o\g ; s % = (23 items), IBimpaired bonding (12 items), RArejection and anger (7
A 8 S o w = N g items), AC anxiety about care (4 items)
= w45 < 0,001
[®)) —
pad &h
3 e g ‘S
g |e = = g . : -
o |2 N = g total or subscale score in mothers and fathers in the clinical
B [Ele&22 & - 3 sample were all < 15% (Table 3).
E} In the community sample at T1-T3, all internal reliabil-
o = ity coefficients (McDonald’s ® and Cronbach’s a) of the
5 & g EPDS, DASS-D, and DASS-A were above 0.70, ranging
&) a = £ between 0.73 and 0.93. In the clinical sample, the DASS-D
é - = = = ) and DASS-A internal reliability coefficients ranged between
& s 3 da S o z 0.83 and 0.89 (not shown in Table).
o
=
L
% B w PIBS Correlations in the Clinical Population Sample
§ g N § 8 E, The PIBS current scores correlated strongly with the PBQ
=t ) : A5 =3 total scores, and with scores of the PBQ impaired bond-
& g vew 9 * g E ing, and rejection and anger subscales in both mothers and
;«\} & fathers, r;=0.74 to r;=0.80, all p <0.001. The correlations
2 Py § between the PIBS and PBQ anxiety about care scores were
® < 52 lower, r,=0.35 for mothers, and r,=0.49 for fathers, both
A~ o — %0
@ e = B g5 p<0.001 (Table 4).
g 8 = % < ) 2 F The correlations between PIBS first weeks and PIBS cur-
A e —~= @ - g x 3 rent scores in the clinical sample were r,=0.51 for mothers,
% 8 g and r;=0.66 for fathers, both p <0.001 (not shown in Table).
S - 28 s
53 S pomy I o 2
3 @ 7 £5 £ PIBS Correlations with the EPDS, DASS-D,
3 4 «Qa~ X = T oo S
o |2 T3 = < 2 é £ 2 and DASS-A
2 =~ T - = 9) =
El13|23838 & = |z&g2°
. 2 £% E In the community and clinical samples, the correlations
2 F E L g oS £l < %8 E between PIBS scores and EPDS, DASS-D, and DASS-A
e o S = < en 9] Q .
g = 2|32 A& £.,% % 4 5= z scores, respectively, for mothers and fathers were all less
2222|328 25955225555  than0.60(Table5).
Elofs|52 5983552 3298 ¢
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ol <. % ) Comparisons of PIBS Scores Between Groups
2] = . . . .
i 2% “ s 2 and Between Timepoints Within Groups
Zlacs=Es | = &
2 A 3 g The median PIBS first weeks as well as current scores in
= % z i f « the clinical sample were higher, indicating a higher risk of
2. § <QC irr_ £ g & E bonding difficulties, than PIBS scores in the community
2] o
E £ i £ 3 sample (T1-T3) for both mothers and fathers (Table 2),
3 g g 2, ED @ :Q:’ with medium to large effect sizes (r), U=1326.50, z=-3.51,
— * *
EIRE|E 35|58 4 p<0.001, r=0.31 to U=999.50, z=-6.81, p <0.001,
O~ |8 | EcS| §8 = =0.55
L3 3 r=0.55.
2 < g8 g In the community sample, median PIBS scores were
TEl 2 5 o B e higher at T1 compared with scores at T2 and T3 in both
w %) . .
E‘f E =29 g 5 & mothers and fathers (Table 2) with small to medium effect
o .
g 28 . sizes (@), F(1.7, 52.6)=3.61, p=0.041, ©*>=0.05, and
S ﬁ 2 s % @ el g F(1.8, 48.3)=3.48, p=0.044, »*>=0.038 respectively.
) ¥ 2z
E z|2« *@ ;"% =5 a Planned contrasts (T1 vs. T2; T2 vs. T3), revealed there
»n Y ! s 5 v . . .
é‘ 5 AcS S I oS é s 2 was no significant difference between T2 and T3, but there
E & N 5 4] was a significant reduction in PIBS scores between T1 and
S &
g | @ | 2 8 T2, F(1, 31)=5.42, p=0.027 for the mothers, and F(1,
8 el oA o o~ — g 8 <
2 Ao lE3S 53|88 4a 27)=6.24, p=0.019 for the fathers.
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Qo =1
g & - £73 US; o Further, the mothers in the clinical population reported
=] : (=) .
g S 2 = zr E‘o g E g — higher PIBS first weeks, as well as current scores than the
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In the clinical sample in both parent groups, good inter-
nal consistency emerged demonstrating the interrelatedness
of the PIBS items, and convergent and discriminant validi-
ties of the PIBS were apparent. Discriminant validity of
the PIBS against the mental health constructs of depressive
symptoms and anxiety was demonstrated also in the com-
munity group. Comparisons of bonding scores between sub-
groups (mothers, fathers, community, clinical) and between
timepoints were in accordance with the hypotheses, corrobo-
rating PIBS construct validity. These findings also appear to
support PIBS interpretability in terms of detecting minimal
important differences [31, 47-49].

In the community sample, PIBS internal reliability coef-
ficients varied between the postpartum timepoints. For the
fathers, the internal consistency was close-to-acceptable in
the early postpartum period and good when the child was
6 months old, whereas good internal consistency emerged
for the mothers in the early postpartum period but not when
the child was 6 months old. Regarding the latter results for
the mothers, a previous study [37] showed similar patterns
for three bonding measurements, including the PBQ and
MIBS, used with new mothers in a general population sam-
ple. A probable explanation for these findings is that the reli-
ability coefficient value varies with the level of variability
[53]. This relationship can be observed in the van Bussel
et al. [37] study and seems apparent also in the current study,
i.e., the lower the variability the lower the internal reliability
estimates.

Since the prevalence of postpartum bonding disorders
in the general population is expected to be low, estimated
to be approximately 1% [7], the findings in the community
sample of low PIBS scores, pronounced floor effects, and
subsequent low variability, all of which are related to score
interpretability, were expected. However, PIBS floor effects
appeared also in the clinical sample despite higher scores in
both parent groups, whereas no floor effects were observed
for the PBQ in that sample. One factor explaining these dif-
fering results between the bonding instruments may be the
number of response alternatives, with the PIBS and the PBQ
consisting of four and six alternatives, respectively. Another
factor may be that some PBQ items are formulated such that
they are easier for parents to agree with compared to the
PIBS. For example, the PBQ item “My baby irritates me”
would seem easier to agree with than endorsing that you
feel “Aggressive” towards your child, as stated in the PIBS.
Further development of the PIBS concerning items and
response alternatives may enhance its score interpretabil-
ity further. Such development could also alleviate potential
issues with internal reliability statistics related to the level
of variability, as discussed above.

Although the PIBS is a different instrument, it was
developed from the MIBS. Therefore, comparisons with
the S-MIBS [54], a Swedish translation of the MIBS not
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published at the start of this study, could be of interest. The
validation of the S-MIBS was performed at a single time-
point with community mothers of infants aged 6—13 weeks.
The PIBS measurement properties presented here would
seem somewhat stronger. For example, the comparable
internal reliability estimate (Cronbach’s alpha) for the
community mothers at the comparable child age (T1) was
higher for the PIBS than for S-MIBS (x=0.79 and a=0.68,
respectively). It should also be noted that their finding that
the removal of the item “Protective” significantly increased
the scale’s internal consistency [54] was not apparent in the
present community nor clinical sample.

Strengths and Limitations

A strength of the study was validating the PIBS in four sub-
groups (mothers and fathers from two different types of pop-
ulation). Furthermore, a repeated measures design was used
for the community sample covering validation of the PIBS
during different developmental time periods, i.e., the early,
middle, and late postpartum periods. Another strength was
assessing internal consistency using McDonald’s omega [8,
51]. Further, information was reported to evaluate aspects of
score interpretability which is generally missing in bonding
measurement validation studies [8], adding to the strengths
of this study. A study limitation was the small sample sizes,
particularly in the community sample at T3 which is why
those results should be interpreted with caution. Structural
validity assessments using factor analysis were not per-
formed due to the COSMIN sample size requirements for
this type of analysis [52]. Due to the requests from the eth-
ics committee, the convergent validity of the PIBS against
the PBQ could not be assessed in the community sample.
In the clinical sample, the PIBS first weeks measure was
used for some of the hypotheses testing (not the conver-
gent and discriminant validity testing for which the PIBS
current measure was used). The early bonding was thus in
the sample assessed retrospectively up to four years after
the birth of the child. There is evidence that the immediate
postpartum period and the early feelings towards the child
are well remembered by mothers one year later [55]. How-
ever, it has not been shown for longer periods and not for
fathers, which is why the accuracy of this estimate may be
treated with caution.

Implications for Future Research and Clinical
Practice

This work contributes to enabling research on life-course
health development for children as related to parental bond-
ing during different developmental time periods in maternal
and paternal community and clinical populations. The simi-
larities in the measurement properties of the PIBS between
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the mothers and fathers indicate its value for future stud-
ies of the unique impacts of maternal and paternal bonding
on the offspring through longitudinal studies using cohorts
from general and clinical populations. Such studies may
well include investigations of the potential effects of inter-
actions between maternal and paternal bonding on child out-
comes. The work also contributes to potential future clinical
use of the instrument helping health professionals support
the parent—child relationship for possible long-term benefits
for the whole family. Further validation of the PIBS could
concern other developmental time periods including preg-
nancy and older child age groups, content validity assess-
ing relevance and comprehensiveness of the PIBS items for
fathers, and measurement invariance to determine whether
the PIBS items function similarly in different subgroups.
Assessing the criterion validity of the PIBS against a struc-
tured clinical interview, for example the Stafford Inter-
view which was developed for mothers during pregnancy
and the postpartum period in community and clinical set-
tings [56], is desirable.

Summary

To incorporate both parents as agents in the important early
development of their infants, and in future evaluations of
how parent-infant bonding affects the offspring from a life-
course perspective in community as well as in clinical popu-
lations, a self-report questionnaire for the measurement of
parental bonding was developed. Overall, the measurement
properties of the PIBS support its validity as a measure of
maternal and paternal bonding in both types of population.
Guidance for potential future development of the instrument
regarding aspects related to score interpretability was given.
The similarities in the measurement properties between
mothers and fathers indicate the value of the PIBS for com-
paring aspects of bonding between these parent groups in
general and clinical populations.
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