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A B S T R A C T

Background: The Postpartum Bonding Questionnaire (PBQ) is widely used and considered a robust measure in 
terms of psychometric characteristics to assess difficulties in mother–infant bonding; however, the original 25-
item version has yielded inconsistent factor solutions across studies and cultural contexts. Shorter versions 
may enhance feasibility for routine screening. Using multicountry data, the present study aimed to establish a 
short version of the PBQ that reflects the original structure and demonstrates adequate psychometric properties 
across countries.
Methods: Data were collected from 1731 postpartum women across five European countries participating in the 
INTERSECT study. Participants completed the PBQ and the Edinburgh Postnatal Depression Scale at 6–12 weeks 
postpartum, with a subsample reassessed at 26 weeks postpartum (n = 352). Item reduction and factor structure 
were examined using exploratory and confirmatory factor analyses on split samples. Measurement invariance, 
internal consistency, test–retest reliability, and associations with depressive symptoms were assessed.
Results: Analyses supported a unidimensional 10-item PBQ version with good model fit (RMSEA= .072; 
CFI=.973, TLI=.965, SRMR=.052), internal consistency (McDonald’s ω=.82), and test–retest reliability 
(ICC=.73). This version showed a strong correlation with the original PBQ and demonstrated configural, metric, 
and scalar measurement invariance across countries. The short version was moderately associated with 
depressive symptoms.
Conclusions: The findings support a brief, reliable PBQ version for assessing maternal bonding difficulties and 
suggest that variability in prior factor structures reflects differences in item stability rather than the absence of a 
coherent underlying construct.
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Introduction

Statement of significance

Problem or Issue What is Already Known What this Paper Adds

The Postpartum Bonding 
Questionnaire (PBQ) is 
widely used to assess 
mother–infant bonding 
difficulties, but studies 
across countries have 
reported inconsistent 
factor structures and 
item compositions, 
limiting comparability 
and routine use.

Previous validation 
studies have identified 
one-, two-, three-, four-, 
and five-factor solutions, 
often requiring different 
item reductions. Shorter 
unidimensional versions 
have been proposed, but 
cross-country 
measurement invariance 
has rarely been examined.

Using data from 1731 
mothers across five 
European countries, this 
study developed a brief 
10-item PBQ with good 
psychometric properties 
and demonstrated 
configural, metric, and 
scalar invariance across 
countries, supporting its 
potential use in routine 
postpartum care, 
screening, and 
international research.

Parent-infant bonding is defined as an emotional, behavioural, 
cognitive, and neurobiological tie that a mother or father forms with the 
infant (Nakić Radoš et al., 2024). It is a parent-driven process that begins 
with pregnancy planning and continues through pregnancy and infancy 
(Bicking Kinsey and Hupcey, 2013; Nakić Radoš et al., 2024). Strong 
relationships with parents are vital for infant development (e.g., 
Brockington, 2004; Wittkowski et al., 2020). When a mother forms a 
positive and affectionate relationship with an infant, responding to the 
infant’s needs with maternal sensitive behaviours, it leads to secure 
attachment (Deans, 2020; Montealegre-Ram´ on et al., 2024) and im-
proves the infant’s social and emotional development and competence, 
their adaptive behaviour, and cognitive outcomes (Le Bas et al., 2022). 
Postpartum bonding difficulties can vary in their presentation and 
severity, ranging from delayed or reduced positive feelings, lack of 
affection, and emotional distance to irritation, anger, rejection, and, in 
more severe cases, thoughts or behaviors related to harming the infant 
(Brockington, 2004; Nakić Radoš et al., 2024). Although these experi-
ences differ in their content and severity, it remains unclear whether 
they represent distinct dimensions of bonding difficulties or different 
manifestations of a broader underlying construct. Such difficulties can 
lead to various negative outcomes for an infant, including diminished 
physical, cognitive, and socio-emotional development (e.g., Johnson, 
2013).

Mother-infant bonding difficulties can be assessed using interview-
based measures, such as the Stafford Interview (Brockington et al., 
2017), or self-report questionnaires. A systematic review identified ten 
measures of parent-infant relationship (Wittkowski et al., 2020), of 
which the Postpartum Bonding Questionnaire (Brockington et al., 2001,
2006) was considered the most robust in terms of psychometric char-
acteristics. The Postpartum Bonding Questionnaire (PBQ) was designed 
to identify mothers with early mother-infant relationship disorders, 
including delayed maternal emotional response toward the infant, 
neglect, or even abuse (Brockington et al., 2001, 2006). It consists of 25 
items covering four domains: general factor, rejection and pathological 
anger, anxiety about the infant, and abuse (Brockington et al., 2006). 
The PBQ was psychometrically tested across a number of countries, with 
variability in its factor structure. The four-factor structure was repli-
cated in Bangladesh (Edhborg et al., 2011), Germany (G¨ obel et al., 
2024), Japan (Suetsugu et al., 2015), Mexico (Palacios-Hern´ andez
et al., 2026), and Spain (Garcia-Esteve et al., 2016), but often with a 
reduced number of items based on the analysis.

However, psychometric studies conducted in different countries 
have often failed to replicate the original structure, resulting in a range 
of alternative factor solutions. In India, a five-factor structure 
comprising 19 of the original 25 items was identified, consisting of the 
general bonding, frustration, anxiety, feeling trapped, and aggression/

rejection dimensions (Vengadavaradan et al., 2019). A three-factor 
structure was identified in Brazil (Baldisserotto et al., 2023), Croatia 
(Anđelinović et al., 2019), England (Wittkowski et al., 2010), Italy 
(Busonera et al., 2017), and Nepal (Pudasainee-Kapri et al., 2024), as 
well as in a separate Japanese study (Ohashi et al., 2016). However, the 
content of the three factors differed across studies and included di-
mensions such as impaired bonding, anxiety about care and maternal 
distress, and lack of enjoyment and affection toward the infant. In 
addition, a two-factor structure was found in Israel, consisting of care-
giver emotions directed to the baby and caregiver perceptions of the 
baby (Kalfon-Hakhmigari et al., 2025).

A number of studies have also found a one-factor solution, but with a 
shorter version, ranging from 8 to 22 items, such as in Brazil (Saur et al., 
2023), France (Demanche et al., 2021), Japan (Kaneko and Honjo, 
2014), Portugal (Nazaré et al., 2012), Türkiye (Dişsiz et al., 2024), 
and the USA (Bicking-Kinsey et al., 2014; Lavallée et al., 2026). Taken 
together, these findings suggest that shorter unidimensional versions of 
the PBQ may assess a general dimension of mother–infant bonding dif-
ficulties, rather than bonding disorders proposed in the original 
conceptualization of the PBQ.

Some of these inconsistencies in factor structure and number of items 
may be attributable to different sampling strategies. While most studies 
included community samples, several were conducted in clinical pop-
ulations (e.g., Garcia-Esteve et al., 2016; Wittkowski et al., 2010), 
reflecting the approach used in the original development of the PBQ 
(Brockington et al., 2001, 2006). However, Garcia-Esteve et al. (2016) 
did not find support for the original four-factor structure in either the 
clinical or the general sample of postpartum mothers. Also, studies 
differed in sample sizes, ranging from 123 (e.g., Busonera et al., 2017) to 
3005 participants (Bicking Kinsey et al., 2014). Moreover, studies varied 
widely in the timing of PBQ administration during the first year post-
partum, from as early as one month postpartum (Bicking Kinsey et al., 
2014; Ohashi et al., 2016; Suetsugu et al., 2015), three months post-
partum (Busonera et al., 2017; Kaneko and Honjo, 2014), to the wider 
range of 1 to 10 or 1 to 12 months postpartum (Anđelinović et al., 2019; 
Baldisserotto et al., 2023; Wittkowski et al., 2010). As some prospective 
studies reported better fit indices at a later PBQ administration (G¨ obel
et al., 2024; Matsunaga et al., 2021), assessment time may be relevant 
and should be consistent across studies.

Studies also differed in their psychometric approach. Some con-
ducted only exploratory factor analysis (EFA) (Bicking Kinsey et al., 
2014; Busonera et al., 2017; Edhborg et al., 2011; Kaneko and Honjo, 
2014; Pudasainee-Kapri et al., 2024; Suetsugu et al., 2015), while only 
confirmatory factor analysis (CFA) was conducted rarely (Nazaré et al., 
2012). Most commonly, studies employed both EFA and CFA, typically 
when the original factor structure could not be adequately confirmed, 
and an alternative structure was subsequently explored and tested 
(Anđelinović et al., 2019; Baldisserotto et al., 2023; Garcia-Esteve et al., 
2016; G¨ obel et al., 2024; Kalfon-Hakhmigari et al., 2025; Lavallée et al., 
2026; Saur et al., 2023; Wittkowski et al., 2010).

Furthermore, substantial variations were observed in the final 
numbers of factors and retained items across countries. For example, 
among studies reporting a four-factor solution, the number of retained 
items ranged from 14 (Suetsugu et al., 2015), 24 (G¨ obel et al., 2024) to 
25 (Edhborg et al., 2011; Garcia-Esteve et al., 2016; Palacios-Hern´ andez
et al., 2026). However, substantial variability was also observed among 
studies identifying a one-factor solution, with the number of retained 
items ranging from 10 (Bicking Kinsey et al., 2014) to 12 (Nazaré et al., 
2012; Saur et al., 2023), 14 (Lavallée et al., 2026), 16 (Kaneko and 
Honjo, 2014), or even 22 items (Demanche et al., 2021). Furthermore, 
the same number of retained items was associated with different factor 
structures across studies. For example, 14-item versions have been re-
ported to yield one-factor (Lavallée et al., 2026), two-factor 
(Kalfon-Hakhmigari et al., 2025), and four-factor (Suetsugu et al.,
2015) solutions.
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To summarise, given the wide variety of factor solutions and the 
number of items in validation studies, and previous suggestions to test 
the PBQ measurement invariance (Saur et al., 2023), there is a need to 
establish a short version of the PBQ with a consistent factor structure 
across countries, which would demonstrate metric invariance. To 
overcome some of the shortcomings of previous studies and methodo-
logical inconsistencies, we included data from multiple countries in a 
single study, using a common methodological approach and adminis-
tering the PBQ within the same 6–12-week postpartum window across 
countries (Ayers, Handelzalts, & the INTERSECT Consortium, 2025). 
This timeframe falls within the early postpartum periods used in pre-
vious PBQ validation studies and reduces heterogeneity related to dif-
ferences in assessment timing. The aim of this study was thus to establish 
a short version of the PBQ that retains content from all four original 
factors, and has adequate psychometric properties across countries, in 
terms of the factor structure, reliability (internal consistency and 
test-retest reliability), associations with depressive symptoms, and 
measurement invariance (configural, metric, and scalar).

Methods

Participants

The total sample consisted of 1731 postpartum women from five 
countries (Croatia, Iceland, Italy, Lithuania, and Switzerland) who had 
given birth within the past 6–12 weeks. Most participants had higher 
education (72.4%), were married or in a civil partnership (71.4%), and

slightly more than half (53.8%) were primiparous. Detailed socio-
demographic and obstetric characteristics of the study participants, both 
overall and by country, are presented in Table 1.

Significant cross-country differences were observed across all soci-
odemographic and obstetric characteristics (Table 1). Pairwise com-
parisons indicated that infants were slightly younger in Switzerland than 
in all other countries and in Lithuania than in Croatia, Iceland and Italy. 
Gestational age at birth was significantly lower in Lithuania than in all 
other countries. The proportion of women with higher education was 
significantly higher in Lithuania than in Italy. Iceland had a significantly 
higher prevalence of previous pregnancy loss than Croatia, Italy and 
Lithuania, and a significantly higher prevalence of current psychological 
or mental health problems than all other countries. All pairwise com-
parisons are presented in Supplementary Table S1.

Longitudinal PBQ data at 26 weeks postpartum were available from 

Italy and Switzerland. Accordingly, the test–retest analysis included all 
participants with PBQ data available at both assessment points 
(N = 352; Italy, N = 113; Switzerland, N = 239).

Measures

The Postpartum Bonding Questionnaire (PBQ; Brockington et al.,
2001) was used to assess difficulties in mother–infant bonding. It is a 
self-report questionnaire designed to assess difficulties in the mother-
–infant relationship, consisting of 25 items rated on a 6-point Likert 
scale (0 - always to 5 - never), with some items reversely coded, where 
higher scores indicate greater bonding difficulties (See Supplementary

Table 1
Participant characteristics by country.

Sociodemographic and 
obstetric characteristics

Croatia 
(N = 380)

Iceland 
(N = 613)

Italy
(N = 165)

Lithuania 
(N = 327)

Switzerland 
(N = 246)

p Total
(N = 1731)

Infant‘s age (in weeks) (Mean
± SD)

​ 7.72 ± 1.41 7.52 ± 1.48 7.81 ± 1.79 7.06 ± 1.08 6.54 ± 1.07 <.001 7.36 ± 1.44

Gestational age at birth (Mean
± SD)

​ 39.57 ± 1.32 39.34 ± 1.60 39.2 ± 1.66 38.6 ± 2.18 39.37 ± 1.61 <.001 39.24 ± 1.71

Maternal age (years) (%) 18–19 0.3 0.2 0.6 0.6 - <.001 0.3
​ 20–24 6.1 7.2 3.6 8.0 2.4 ​ 6.1
​ 25–29 26.8 27.9 13.9 25.1 19.9 ​ 24.7
​ 30–34 37.1 36.5 40.6 36.7 53.3 ​ 39.5
​ 35–39 22.6 20.2 24.8 18.7 20.7 ​ 21.0
​ 40+ 7.1 8.0 16.4 11.0 3.7 ​ 8.5
Education (%) No formal education - 0.5 0.6 - - <0.001 0.2
​ Elementary/primary

education 
0.5 7.0 1.3 2.1 5.7 ​ 3.9

​ High/secondary school 
education

26.5 19.9 32.5 22.6 23.2 ​ 23.5

​ Higher education 73.0 72.6 65.6 75.2 71.1 ​ 72.4
Income (%) Below average 1.6 14.6 8.1 2.4 11.4 <0.001 8.4
​ Average 61.4 64.5 76.7 58.7 68.7 ​ 63.9
​ Above average 37.0 20.9 15.1 38.8 19.9 ​ 27.7
Relationship status (%) Married or in a civil

partnership
75.8 77.4 41.9 78.3 59.3 <.001 71.4

​ Living with a partner 23.2 16.9 38.1 20.2 37.4 ​ 23.8
​ In a relationship but not

living together 
0.3 1.0 16.8 0.3 1.6 ​ 2.2

​ Single 0.5 4.5 2.6 0.9 1.2 ​ 2.3
​ Separated/divorced or

other 
0.3 0.2 0.6 0.3 0.4 ​ 0.3

Parity (%) Primiparous 56.0 44.8 68.2 54.7 60.9 <.001 53.8
​ Multiparous 44.0 55.2 31.8 45.3 39.1 ​ 46.2
Birth method (%) Vaginal birth 77.9 78.4 76.1 70.0 65.4 <0.001 74.6
​ Assisted vaginal birth,

e.g. forceps, ventouse 
0.3 8.6 7.4 1.2 12.2 ​ 5.7

​ Emergency caesarean 13.7 8.1 9.8 17.7 14.2 ​ 12.2
​ Elective caesarean 8.2 4.9 6.7 11.0 8.1 ​ 7.4
Previous pregnancy loss (%) Yes 21.6 32.9 19.6 26.6 - <0.001 72.8
​ No 78.4 67.1 80.4 73.4 - ​ 27.2
Current psychological or
mental health problem (%)

Yes 2.1 21.9 3.9 0.6 3.7 <0.001 9.2

​ No 91.8 67.2 90.2 88.4 94.3 ​ 82.7
​ I don‘t know 6.1 10.9 5.9 11.0 2.0 ​ 8.1
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material Table S2). The original scale comprises four subscales: 
impaired bonding, which captures general difficulties in the mother-
–infant relationship, including emotional distance and reduced affection 
or enjoyment; rejection and pathological anger, which reflects rejection, 
resentment, and anger toward the infant; infant-focused anxiety, which 
assesses anxiety and concerns centred on the infant and their care; and 
risk of abuse, which captures thoughts or behaviours indicating a risk of 
harming the infant. Validated versions of the PBQ were used in Croatia 
(Anđelinović et al., 2019), Italy (Busonera et al., 2017), and Switzerland 
(French; Demanche et al., 2021), whereas in Lithuania and Iceland, the 
instrument was translated following a forward–backward translation 
procedure.

Depressive symptoms were assessed using the Edinburgh Postnatal 
Depression Scale (EPDS; Cox et al., 1987), a 10-item self-report measure 
of postpartum depressive symptoms. Each item is rated on a 4-point 
scale (0 to 3), with higher scores indicating greater depressive symp-
toms. Validated versions of the EPDS were used in all participating 
countries.

The full sociodemographic and obstetric questionnaire used in the 
study can be found on the INTERSECT study website https://www.inters 
ectstudy.org/

Procedure

This study used data collected as part of the INTERSECT study from 

countries that included the full version of the PBQ in the INTERSECT 
survey. All participants who completed at least 80% of the PBQ items 
were included in the analysis. For a full description of the INTERSECT 
study, see Handelzalts et al. (2025).

The 6–12-week postpartum assessment window was predefined as 
part of the broader INTERSECT study, which focused on maternal 
mental health during the early postpartum period, and was not selected 
specifically for the present PBQ analysis. Nevertheless, applying the 
same relatively narrow assessment window across all participating 
countries enabled the PBQ factor structure to be examined while mini-
mizing variation associated with differences in the timing of question-
naire administration.

Ethical approval was obtained separately in all participating coun-
tries (Ethics Committee of the Catholic University of Croatia: Class: 641-
03/21-03/21; No: 498-16/2-22-04; The National Bioethics Committee 
in Iceland (VSN-21-237); Research Ethics Committees of the Catholic 
University of Milan [Reference: 05-22] and S. Giuseppe Hospital in 
Milan [Reference: 550/2022]; Kaunas Regional Biomedical Research 
Ethics Committee in Lithuania [Reference: BE-2-117; 2021-10-14]; 
Commission Cantonale d’ ́Ethique de la Recherche sur l’ ̂Etre Humain in
Switzerland [Reference: 2022-00284]).

The study followed the same inclusion criteria, recruitment proced-
ures, and survey measures across all countries as described elsewhere 
(Ayers et al., 2021). Participants were recruited during pregnancy or 
postpartum through routine maternity care services, including hospitals, 
clinics, and birth centers, and not through social media. Women 
recruited during pregnancy who agreed to participate provided their 
contact details and were subsequently invited to complete the online 
survey during the predefined 6–12-week postpartum period. Women 
recruited postpartum were invited to complete the same survey within 
this period. Access to the online survey varied slightly by country. In 
Lithuania, the survey link was sent by email or SMS, according to par-
ticipants’ contact preferences, and in Croatia by email or WhatsApp, 
using contact details provided during the initial hospital-based assess-
ment before birth. In Switzerland, participants received an email invi-
tation containing a personal link to the questionnaire. In Italy, 
participants initially received study information and a QR-code flyer 
during antenatal classes or while attending scheduled medical ap-
pointments; those who consented to follow-up subsequently received 
the second-phase questionnaire, which included the PBQ, via a direct 
email link. In Iceland, email invitations were sent using addresses

obtained from the National Birth Registry.
Informed consent was obtained from all participants prior to 

participation. Data were collected using online questionnaires between 
October 2021 and December 2023. The data were processed and coded 
using a common coding framework to ensure consistency across coun-
tries. Anonymised datasets were subsequently transferred to the data 
server at City St. George’s, University of London. A data protection 
impact assessment was completed and approved, and appropriate 
research governance and data-sharing agreements were put in place 
between the coordinating and collaborating institutions.

Data analysis

Data were analysed using IBM SPSS Statistics version 27 and Mplus 
version 8.6. Descriptive statistics were calculated for sociodemographic 
and obstetric characteristics and are presented as means and standard 
deviations for continuous variables and percentages for categorical 
variables. Cross-country differences were examined using one-way 
analysis of variance (ANOVA) for normally distributed continuous var-
iables, the Kruskal–Wallis test for non-normally distributed continuous 
variables, and Pearson’s chi-square or Fisher’s exact tests, as appro-
priate, for categorical variables. Missing data on PBQ items were mini-
mal, ranging from 0% to 0.69% across items, with an overall item-level 
missingness of 0.11%. Missing responses were handled using the default 
WLSMV procedure in Mplus for categorical indicators. Items were 
recoded as necessary prior to the psychometric analyses so that higher 
scores consistently reflected greater bonding difficulties.

Prior to EFA, an initial item-screening procedure was conducted to 
identify items showing consistently poor psychometric functioning 
across countries. Response distributions (skewness and kurtosis), stan-
dard deviations, inter-item correlations, and corrected item–total cor-
relations (CITCs) were examined in the full sample and separately within 
each country. This preliminary screening was intended to identify 
clearly poorly performing items for potential exclusion before exami-
nation of the latent structure, in line with the aim of developing a 
concise version of the PBQ. Item exclusion at this stage was based on the 
overall pattern of evidence across multiple indicators and countries 
rather than on a single psychometric criterion.

Given the ordinal nature of the items and the use of a non-clinical 
sample, skewness, kurtosis, and standard deviations were interpreted 
descriptively rather than used as strict exclusion criteria. As the PBQ is 
designed to assess impairments in the mother–infant relationship, low 

frequencies of endorsement of higher response categories and restricted 
variability were expected. Applying strict distributional criteria would 
therefore have risked excluding items reflecting less frequently endorsed 
but potentially clinically relevant bonding difficulties.

Greater emphasis was therefore placed on item relationships, spe-
cifically inter-item correlations and CITCs. CITCs below .20 and mean 
inter-item correlations below .10 were considered indicators of weak 
associations with the overall construct rather than strict stand-alone 
exclusion thresholds. To distinguish consistently weak item func-
tioning from country-specific variation, poor performance was required 
to occur in at least three of the five countries, representing the majority 
of country samples. This study-specific majority-of-countries criterion 
was intended to reduce the likelihood of excluding items because of 
weak performance in only one or two countries. The use of inter-item 

and corrected item–total correlations for preliminary item evaluation 
was informed by established recommendations for scale development (e. 
g., Boateng et al., 2018; Streiner et al., 2015; Zijlmans et al., 2018), 
while the thresholds were selected to identify clearly weak item re-
lationships at this preliminary screening stage. Item exclusion was based 
on the overall pattern of evidence across psychometric indicators and 
countries. A stratified random split by country was performed, with 
participants within each country randomly allocated with roughly equal 
probability to either the exploratory factor analysis or confirmatory 
factor analysis subsample (development sample, N = 857; validation
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sample, N = 874). This approach ensured that both datasets had similar 
cross-country distributions (see Supplementary Material Table S3). 

Exploratory factor analysis (EFA) with oblique Geomin rotation, 
specifying one- to five-factor solutions, was conducted on the develop-
ment sample to examine the factor structure of the remaining item pool. 
This range was selected to reflect the original multidimensional struc-
ture of the PBQ (four factors) and prior findings indicating up to five 
factors, while also allowing for a more parsimonious structure suitable 
for a short version. Item retention decisions were based on factor load-
ings, cross-loadings, item–total correlations, and conceptual interpret-
ability. Items were retained if they demonstrated a primary loading ≥ 

.40, a difference of at least .20 between primary and secondary loadings, 
and clear conceptual relevance to the construct (Tabachnick and Fidell, 
2019; Costello and Osborne, 2005). Competing factor solutions were 
evaluated based on statistical criteria and conceptual interpretability. 
Once the most interpretable solution was identified, poorly performing 
items were removed iteratively, with the factor structure re-evaluated 
following item removal. The number of factors was not fixed during 
this process but was re-evaluated as the item pool was reduced. Factors 
were required to contain at least three items to ensure adequate stability 
and interpretability of the factor structure, as factors with fewer than 
three items are generally considered weak and unstable (Costello and 
Osborne, 2005).

Confirmatory factor analysis (CFA) using WLSMV estimation was 
then performed on the validation sample to evaluate this structure. 
Model fit was assessed using chi-square statistic (χ², p ≥ .05), compar-
ative fit index (CFI ≥ .90), Tucker–Lewis index (TLI ≥ .90), root mean 
square error of approximation (RMSEA ≤ .08), standardized root mean 
square residual (SRMR ≤ .08), relative chi-square (χ²/df ≤ 3), and item 

loadings (≥ .40), following recommended criteria (Tabachnick and 
Fidell, 2019).

Measurement invariance across countries was examined using multi-
group CFA with categorical indicators. Following established recom-
mendations (Van de Schoot et al., 2012), measurement invariance was 
evaluated sequentially at the configural, metric, and scalar levels. 
Configural invariance assessed whether the same factor structure was 
present across countries. Metric invariance evaluated the equivalence of 
factor loadings across groups, whereas scalar invariance examined the 
equivalence of item thresholds across countries, allowing assessment of 
whether observed scores could be interpreted similarly across groups. 
Prior to invariance testing, examination of item response distributions 
revealed sparse and empty response categories for several items across 
countries. Response categories were therefore collapsed to facilitate 
threshold estimation in multi-group CFA with categorical indicators 
while preserving the ordinal nature of the data. Robust weighted least 
squares estimation (WLSMV) was used throughout the analyses.

Model fit indices, internal consistency estimates, and correlations 
between the long and short versions were also examined. Hypothesis 
testing for construct validity was based on the association with depres-
sive symptoms. As postpartum depression and bonding difficulties are 
conceptually and empirically related but distinct constructs, a positive 
but not strong correlation was expected (Edhborg et al., 2011). Associ-
ations between the long and short versions, as well as with depressive 
symptoms, were examined using Spearman’s rank correlations due to 
non-normal and skewed PBQ score distributions. Effect size interpreta-
tion followed Cohen’s conventions, where r =.10, .30, and .50 represent 
small, medium, and large effects, respectively (Cohen, 1988). 

Test–retest reliability was assessed using the intraclass correlation 
coefficient (ICC) in a subsample from Italy and Switzerland, as well as 
within individual countries. Internal consistency was evaluated using 
Cronbach’s α and McDonald’s ω. Values of .70 and above were consid-
ered acceptable, .80 and above good, and .90 and above excellent, based 
on commonly recommended guidelines (DeVellis, 2017).

Results

Exploratory factor analysis

Initial item screening identified Items 9, 16, and 18 as showing 
consistently poor psychometric performance across multiple indicators 
and country samples. Specifically, all three items showed weak inter-
item relationships in at least three countries, while Items 16 and 18 
also showed low corrected item–total correlations; their response dis-
tributions and limited variability provided additional evidence consid-
ered during the screening process. Based on this converging evidence, 
these three items were removed prior to EFA, which was conducted on 
the remaining 22 items. Model fit indices and factor loadings for the 
initial one- to five-factor solutions are presented in Supplementary 
Tables S4 and S5. The three-, four-, and five-factor solutions were not 
retained due to poorly defined factors, including substantial cross-
loadings and factors represented by fewer than three items. Across the 
two- to five-factor solutions, Items 12 (“My baby cries too much”) and 25 
(“My baby is easily comforted”) consistently loaded on a separate factor. 
Although this factor was stable across solutions, it reflected infant 
behavioural characteristics rather than maternal bonding; therefore, 
these items were considered conceptually distinct from the construct of 
interest and were removed.

The two-factor solution was selected as the most interpretable 
starting point for item reduction. Following iterative removal of cross-
loading items (Items 7, 8, 13, 14, 15, 19, 21, and 22), with the factor 
structure re-evaluated after each item removal, the remaining items 
ultimately supported a stable and interpretable unidimensional solution. 
Thus, the one-factor structure was not specified a priori but emerged 
during the iterative item-reduction process. The final one-factor model 
comprised 12 items and demonstrated good model fit (χ²(54) = 228.03, 
p < 0.001; RMSEA = .061, 90% CI [.053–.070], CFI = .965, TLI = .957, 
SRMR = .073). Factor loadings for the final model are presented in 
Table 2.

Confirmatory factor analysis

The one-factor structure identified in the EFA was subsequently 
evaluated using CFA in the validation subsample. The 12-item model 
demonstrated good model fit (χ²(54) = 277.35, p < 0.001; 
RMSEA = .069 [90% CI .061–.077], CFI = .965, TLI = .958, 
SRMR = .065). All items loaded significantly on the latent factor, with 
standardized factor loadings ranging from .43 to .85. Factor loadings 
and model estimates are presented in Table 2.

Table 2
Factor loadings for the one-factor PBQ 12-item short version derived from 

exploratory factor analysis (EFA) and tested with confirmatory factor analysis 
(CFA).

Item Content EFA
Loading

CFA
Loading

1. I feel close to my baby. .822 .848
2. I wish the old days when I had no baby would come

back.
.700 .686

3. I feel distant from my baby. .791 .800
4. I love to cuddle my baby. .812 .791
5. I regret having this baby. .745 .756
6. The baby does not seem to be mine. .674 .645
10. I love my baby to bits. .726 .789
11. I enjoy playing with my baby. .773 .767
17. I wish my baby would somehow go away. .782 .735
20. I am afraid of my baby. .694 .721
23. I feel the only solution is for someone else to look

after my baby.
.681 .706

24. I feel like hurting my baby. .469 .432
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Measurement invariance

Due to limited sample sizes in some country subsamples within the 
validation split, measurement invariance analyses were conducted using 
the full sample. Examination of item response distributions revealed 
sparse or absent response categories in several countries (Supplemen-
tary Table S6). To facilitate estimation in multi-group CFA with cate-
gorical indicators, response categories were collapsed while preserving 
the ordinal nature of the data. Despite this adjustment, Items 6 and 17 
exhibited extremely low variability in Italy, with responses concentrated 
almost entirely within a single category. Because these items did not 
provide sufficient information for stable parameter estimation across 
countries, they were excluded from further cross-country evaluation, 
resulting in a 10-item version used for measurement invariance testing. 

Measurement invariance across countries was examined using multi-
group CFA with categorical indicators. The configural model demon-
strated acceptable fit, supporting the presence of the same one-factor 
structure across countries, χ²(175) = 446.70, p < 0.001; 
RMSEA = .067, 90% CI [.059, .075], CFI = .961, TLI = .950, 
SRMR = .080. Metric invariance was subsequently tested by constrain-
ing factor loadings to equality across groups. The metric model also 
demonstrated acceptable fit, χ²(211) = 555.45, p < 0.001; 
RMSEA = .069, 90% CI [.062, .076], CFI = .951, TLI = .948, 
SRMR = .088. Although the chi-square difference test between the 
configural and metric models was statistically significant, 
Δχ²(36) = 128.04, p < .001, changes in approximate fit indices were 
minimal (ΔCFI = .010; ΔRMSEA = .002), supporting metric invariance. 

Scalar invariance was then examined by additionally constraining 
item thresholds to equality across countries. The scalar model demon-
strated acceptable fit, χ²(247) = 556.96, p < 0.001; RMSEA = .060, 90% 

CI [.054, .067], CFI = .956, TLI = .960, SRMR = .089. Comparison of the 
scalar and metric models indicated no significant deterioration in model 
fit, Δχ²(36) = 37.76, p = .389. Together, these findings support config-
ural, metric, and scalar invariance of the 10-item PBQ short version 
across the participating countries.

Following the removal of Items 6 and 17 during measurement 
invariance testing, the factor structure of the resulting 10-item version 
was re-evaluated using CFA in the validation sample. The unidimen-
sional model showed good fit (CFI = .973, TLI = .965, SRMR = .052, 
RMSEA = .072, 90% CI [.063, .082]), with factor loadings presented in 
Table 3.

Other psychometric parameters

Internal consistency of the scale. Internal consistency of the final 10-
item version was good, with Cronbach’s α = .81 and McDonald’s 
ω = .82. The 25-item full version demonstrated slightly higher reliability 
(α = .87, ω = .89), reflecting a modest reduction in internal consistency 
in the shortened version.

Test-retest reliability. The 10-item short version demonstrated an 
intraclass correlation coefficient (ICC; two-way mixed, absolute

agreement) of .73 (95% CI [.64, .79], p < .001) in the test–retest 
analysis.

Country-specific analyses revealed some variability in temporal 
stability. In Italy, test–retest reliability was moderate (ICC = .56, 95% CI 
[.42, .68], p < .001; N = 113), whereas in Switzerland it was good 
(ICC = .78, 95% CI [.69, .84], p < .001; N = 239).

Long and short version comparison and correlation. In full sample, 
The 10-item version yielded CFI = .955, TLI = .942, SRMR = .047, and 
RMSEA = .076 (90% CI [.069, .083]). The corresponding values for the 
25-item version were CFI = .899, TLI = .890, SRMR = .068, and 
RMSEA = .073 (90% CI [.070, .075]). The two versions were strongly 
correlated (ρ = .80, p < .001).

Association with depressive symptoms. The 10-item PBQ short 
version showed a moderate positive association with depressive symp-
toms measured by the EPDS (ρ = .37, p < .001), as hypothesized.

Discussion

The present study developed a short version of the PBQ using a large 
multi-country sample and a common measurement framework. 
Exploratory and confirmatory analyses initially supported a 12-item 

unidimensional structure with good psychometric properties across 
countries. Two items were subsequently removed during measurement 
invariance testing due to low response variability in one country, 
resulting in a 10-item unidimensional version without affecting the 
structure or interpretation of the measure. Importantly, the retained 
items preserved content coverage across all four conceptual domains of 
the original PBQ bonding, rejection, anxiety, and thoughts of harming 
the infant, with at least one item retained from each original factor. At 
the same time, the unidimensional structure supports the conceptuali-
zation of maternal–infant bonding difficulties as a general rather than 
multidimensional construct. The 10-item version showed strong corre-
spondence with the full scale, improved model fit, good internal con-
sistency, temporal stability, and the expected association with 
depressive symptoms. Furthermore, evidence of configural, metric, and 
scalar invariance across countries supports its use for cross-country 
comparisons.

The present findings align with growing evidence supporting unidi-
mensional PBQ solutions across diverse contexts (e.g., Bicking-Kinsey 
et al., 2014; Bleijenbergh et al., 2022; Kaneko and Honjo, 2014; 
Nazaré et al., 2012), with recent studies increasingly converging on 
reduced unidimensional versions (Lavallée et al., 2026; Saur et al., 
2023). Unlike previous studies, which generally examined the PBQ 
within individual countries and produced varying factor structures and 
item compositions, the present study identified a common 10-item 

unidimensional structure across multiple countries and languages. 
Moreover, the demonstration of configural, metric, and scalar invari-
ance indicates that the short version measures bonding difficulties 
comparably across these contexts, supporting cross-country compari-
sons that could not be established from previous country-specific 
findings.

This may reflect the fact that bonding-related difficulties are 
expressed through heterogeneous indicators that capture different 
manifestations of a shared underlying dimension (Reise, 2012; 
Rodriguez et al., 2016). When items retained across validation studies 
are considered in relation to the original PBQ domains, a nuanced 
pattern emerges: items reflecting impaired bonding and rejection are 
more consistently retained, whereas anxiety-related items appear less 
stable across factor structures. In addition, the abuse factor, typically 
represented by only a small number of items, has shown less consistent 
replication across studies (e.g., Garcia-Esteve et al., 2016; Ohashi et al., 
2016; Palacios-Hern´ andez et al., 2026). Although these patterns are not 
uniform, they suggest that PBQ domains vary in their stability across 
contexts. Taken together, the findings suggest that variability across 
studies may reflect differences in the expression and measurement of a 
shared underlying construct rather than the absence of a coherent

Table 3
Factor loadings for the final one-factor PBQ 10-item short version.

Item Content Factor
loading

1. I feel close to my baby. .854
2. I wish the old days when I had no baby would come back. .684
3. I feel distant from my baby. .803
4. I love to cuddle my baby. .803
5. I regret having this baby. .750
10. I love my baby to bits. .794
11. I enjoy playing with my baby. .782
20. I am afraid of my baby. .680
23. I feel the only solution is for someone else to look after my

baby.
.665

24. I feel like hurting my baby. .404
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structure. In this context, the convergence toward a unidimensional 
solution across countries under a common measurement framework 
supports interpreting the PBQ as capturing a broad dimension of 
bonding difficulties.

These findings have important implications for conceptualizing 
maternal–infant bonding difficulties. Although the original PBQ was 
structured around multiple domains, the convergence toward a unidi-
mensional solution suggests that these domains may not function as 
clearly separable components. Instead, PBQ scores appear to reflect a 
broad dimension of bonding difficulties encompassing a range of af-
fective responses toward the infant (Nakić Radoš et al., 2024), including 
emotional distance, irritation, and rejection. These responses may 
co-occur and fluctuate within individuals rather than represent distinct 
dimensions. This interpretation is consistent with theoretical accounts of 
bonding as a multifaceted but integrated process (Brockington, 2004; 
Nakić Radoš et al., 2024) and with broader dimensional approaches to 
psychopathology and relational functioning (Kotov et al., 2017). Such a 
perspective may help explain the inconsistent multidimensional struc-
tures reported across studies.

Previous attempts to test PBQ invariance showed configural, metric, 
and scalar invariance across different time assessments (5 days vs. 1 
month postpartum) in Japan (Matsunaga et al., 2021) and scalar 
invariance in samples of mothers with and without depressive symptoms 
in Brazil (Saur et al., 2023). However, to the authors’ best knowledge, 
the only attempt to test invariance across different languages, but still 
within the same country, was a study in the USA, where weak metric 
invariance was observed for English and Spanish administrations of the 
PBQ (Lavallée et al., 2026). Therefore, by demonstrating configural, 
metric, and scalar invariance across countries and languages, the present 
study further supports the use of the 10-item PBQ short form.

Item retention in the present study reflected a balance between sta-
tistical parsimony and conceptual coverage. Although some items 
showed lower loadings or less consistent retention across prior valida-
tion studies, they were retained due to their theoretical and clinical 
relevance. For example, harm-related items, often excluded due to low 

endorsement or statistical challenges, may capture clinically meaningful 
experiences not represented by more frequently endorsed indicators 
(Brockington, 2004). Retaining items from multiple content domains 
allowed the scale to capture a broader range of bonding-related expe-
riences, consistent with recommendations emphasizing construct rep-
resentation alongside internal consistency (Clark and Watson, 1995; 
Haynes et al., 1995). This may be particularly important for multifac-
eted, context-dependent constructs, where reliance on statistical criteria 
alone could exclude clinically meaningful content.

Beyond its structural validity and measurement invariance, the 10-
item PBQ also demonstrated satisfactory psychometric properties. In-
ternal consistency was good, and test–retest reliability indicated 
acceptable temporal stability. Furthermore, the strong correlation with 
the original 25-item version suggests that the short form retains a sub-
stantial proportion of the information captured by the full scale while 
reducing respondent burden. The moderate association with postpartum 

depressive symptoms was consistent with the hypothesized relationship 
between postpartum depression and bonding difficulties, providing 
additional support for construct validity.

Strengths and limitations

The present study used a common measurement framework across 
multiple countries, and the standardized assessment window minimized 
variability associated with changes in maternal experiences across the 
postpartum period. In addition, the use of exploratory and confirmatory 
analyses provided a rigorous evaluation of the measure’s structure 
(Brown, 2015; Wittkowski et al., 2020). A further strength of the study 
was the demonstration of configural, metric, and scalar invariance 
across countries, supporting the use of the scale for cross-country com-
parisons. Finally, the large and culturally diverse sample strengthened

the robustness of the findings and supported the convergence toward a 
unidimensional structure across cultural contexts.

Several limitations should be considered. First, the study relied on 
community samples in which most participants were women of rela-
tively high socioeconomic status and in stable relationships, potentially 
limiting generalizability to clinical populations, where bonding diffi-
culties may present differently (Brockington et al., 2001). Second, na-
tional samples differed significantly in their sociodemographic and 
obstetric characteristics, which may limit the generalizability of the 
findings despite evidence of measurement invariance across countries. 
Third, hypothesis testing for construct validity was limited to the asso-
ciation with depressive symptoms. Future studies should include addi-
tional measures of bonding and related constructs, including anxiety, 
parenting stress, maternal attachment, and observational measures of 
parent–infant interaction, to provide a more comprehensive evaluation 
of convergent and discriminant validity. Moreover, country-specific 
sample sizes were unequal, with a comparatively smaller sample from 

Italy, which may have affected the precision of parameter estimates in 
the multi-group analyses. Although measurement invariance was sup-
ported, these findings should therefore be interpreted with some caution 
and replicated in studies with larger and more balanced country sam-
ples. Finally, assessment was limited to the 6–12 week postpartum 

period, although bonding-related experiences may change over time and 
influence the structure of the measure (Wittkowski et al., 2020).

Implications for practice and research

Clinically, the findings support the use of the PBQ as a screening tool 
for identifying general bonding difficulties. The 10-item version may be 
particularly useful in routine postpartum care, large survey batteries, 
repeated assessments, and cross-national research, where reducing 
assessment burden is important. Its items represent all four content 
domains of the original PBQ, while its unidimensional structure and 
demonstrated measurement invariance support the assessment and 
comparison of general bonding difficulties across countries.

In addition, the convergence toward a unidimensional structure 
suggests that overall levels of bonding difficulties may be more infor-
mative than specific symptom profiles, particularly in early identifica-
tion contexts. However, as with other self-report screening instruments, 
elevated PBQ scores should not be considered sufficient for establishing 
clinically significant bonding disorders. When severe bonding diffi-
culties are suspected, follow-up assessment using a structured clinical 
interview, such as the Stafford Interview (Brockington et al., 2017), 
remains essential and represents the current gold standard for clinical 
evaluation.

From a research perspective, these findings highlight the need for 
caution in interpreting the PBQ as a multidimensional measure. The 
variability in factor structures and item composition across studies 
suggests that subscale scores may not be stable or comparable across 
contexts. Accordingly, future research may benefit from focusing on the 
PBQ as a dimensional measure of general bonding impairment, while 
further examining how specific bonding-related experiences are 
expressed across populations, cultures, and stages of the postpartum 

period.

Conclusions

In summary, the present study demonstrates that the PBQ converges 
toward a unidimensional structure when examined within a large, multi-
country sample while using similar inclusion criteria and assessment 
time point. The resulting short 10-item version provides a parsimonious 
and psychometrically robust assessment while retaining broad concep-
tual coverage. These findings support the interpretation of the PBQ as a 
measure of general bonding difficulties and contribute to clarifying its 
structure in the context of existing inconsistent findings across the 
literature.
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