@ healthcare

Article

Psychometric Evaluation of the Validity and Reliability of the
Italian Version of the London Measure of Unplanned Pregnancy
Amongst Postnatal Women

Martina Smorti 1*0, Paul Christiansen 2, Geraldine Barrett 3, Jennifer A. Hall 3, Chiara Ionio ©, Giulia Ciuffo 4©,
Marta Landoni 409, Anna Maria Della Vedova >, Elana Payne %7, Mia Richell 2, Semra Worrall 2(%, Giulia Mauri ?,

Victoria Fallon 2, Alessandra Bramante 8 and Sergio A. Silverio

check for
updates

Academic Editor: Simona Zaami

Received: 13 May 2025
Revised: 4 August 2025
Accepted: 13 August 2025
Published: 20 August 2025

Citation: Smorti, M.; Christiansen, P.;

Barrett, G.; Hall, J.A.; Ionio, C.; Ciuffo,
G.; Landoni, M.; Della Vedova, A.M.;
Payne, E.; Richell, M; et al.
Psychometric Evaluation of the
Validity and Reliability of the Italian
Version of the London Measure of
Unplanned Pregnancy Amongst
Postnatal Women. Healthcare 2025, 13,
2052. https://doi.org/10.3390/
healthcare13162052

Copyright: © 2025 by the authors.
Licensee MDP], Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ / creativecommons.org/
licenses /by /4.0/).

2,6

Department of Surgical, Medical and Molecular Pathology and Critical Care Medicine, University of Pisa,
56124 Pisa, Italy

Department of Psychology, Institute of Population Health, University of Liverpool, Liverpool L69 7ZA, UK
Research Department of Reproductive Health, Elizabeth Garrett Anderson Institute for Women’s Health,
University College London, London WC1E 6AU, UK

Unita di Ricerca sul Trauma, Dipartimento di Psicologia, Universita Cattolica del Sacro Cuore,

20123 Milan, Italy

Dipartimento di Scienze Cliniche e Sperimentali, Facolta di Medicina e Chirurgia, Universita degli Studi di
Brescia, 25123 Brescia, Italy

Department of Women & Children’s Health, School of Life Course & Population Sciences, King’s College
London, London SE1 7EH, UK

Department of Psychological Medicine, Institute of Psychiatry Psychology & Neuroscience, King’s College
London, London SE5 8AF, UK

8 Policentro Donna, 20123 Milan, Italy

*  Correspondence: martina.smorti@unipi.it

Abstract

Background: Unplanned pregnancy is a public health issue and understanding women’s
decision making aids practitioners in assessing fertility trends, contraception use, and
family planning counselling. In Italy, Catholicism reinforces ‘natural reproduction” and
‘traditional” contraception, making it an ‘Imperfect Contraceptive Society.” A valid and
reliable measure of pregnancy intentionality is increasingly important, and the London
Measure of Unplanned Pregnancy (LMUP) has proved effective. Objectives and Methods:
This study comprised four stages: (1) English-Italian translation and back-translation to
create the Italian version [LMUP-IT]; (2) online data collection from postnatal women;
(3) evaluation of its psychometric properties (targeting, reliability, construct validity via
CFA and measurement invariance with a UK sample, ‘known groups” hypothesis testing);
and (4) exploratory analysis of its associations with perinatal mental health. The sample
comprised 450 postnatal women (Mage = 33.6 & 4.5). Results: The LMUP-IT was shown to
be reliable (wT = 0.81, & = 0.76), with acceptable targeting. Measurement invariance testing
confirmed consistency with the UK sample in factor structure, loadings, intercepts, and
errors. LMUP-IT scores significantly correlated with well-known indicators of perinatal
mental health. Conclusions: Overall, the LMUP-IT is a reliable measure of pregnancy
intention in Italian for postpartum women. Understanding pregnancy intention will help
healthcare professionals tailor interventions to better support women’s mental health
during the transition to motherhood.

Keywords: invariance; London measure of unplanned pregnancy; measurement; perinatal
mental health; pregnancy intention; psychometrics; unplanned pregnancy
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1. Introduction

Unplanned pregnancy has a significant impact on public health. It is not something
which just effects low- and middle-income countries [1], with a recent survey conducted in
European countries reporting nearly half of pregnancies are unplanned (the estimations
range from 34% in Western to 54% in Eastern countries) [2]. A recent survey by the Italian
National Statistics Institute (ISTAT) showed despite most women'’s use of effective contra-
ceptive methods, about 15% of sexually active Italian women do not use any contraceptive
methods, 17% use natural methods, and 18% use the coitus interruptus, percentages higher
than that reported in other European Countries [3]. Barriers to use of effective female
contraceptive methods (e.g., contraceptive pill, intrauterine device, and implants) partially
exist due to the mandatory medical prescription required for obtaining them, besides the
lack of appropriate information on contraception, limited economic access (the contracep-
tive pill is not reimbursed except in specific cases, and free emergency contraception is not
guaranteed in all pharmacies), the lack of comprehensive sexual education, misconceptions
about risk and benefits of different birth control methods, and the presence of cultural
and religious beliefs leading to moralistic attitudes [3,4]. In fact, the Catholicism typical
of Italian culture [5], which emphasizes ‘natural reproduction” and to the use ‘traditional’
contraceptive methods, leads to the definition of Italy as an ‘Imperfect Contraceptive
Society” [6].

An unplanned pregnancy may not mean an unwanted pregnancy. Rather, pregnancy
planning and intention is a complex multifaceted concept including varying degrees of preg-
nancy intention from inappropriate timing to unwanted conceptions [7]. There are several
factors which may constitute a risk for unplanned pregnancy, such as younger age, couple
status (being single women or women living without a partner is a risk factor compared to
being in couple married or co-habiting), lower education, and multiparity [8-13].

Planned pregnancies allow women to implement healthy behaviours in the months
before conception. Thus, an unplanned pregnancy may see women fail to correct more
unhealthy pre-pregnancy behaviours, which may have lasting effects on the good progress
of the pregnancy and maternal well-being [14,15]. However, in some cases, the burden
of an unplanned pregnancy may lead to the choice of an elective abortion, which may
present mixed consequences for women and their families [16]; these are handled with great
variation between societies and their respective healthcare systems. Moreover, women
who choose to continue with an unplanned pregnancy tend to report significantly more
mood disturbance—both during pregnancy and in the first postpartum year [17]—and
in some cases increased levels of depression and anxiety to the point of being clinically
relevant [18,19]. Finally, infants born from an unplanned pregnancy are at higher risk for
mortality, as well as behavioural and psychological disorders [20,21].

For the above reasons, unplanned pregnancy is of considerable interest to public
health professionals. Furthermore, pregnancy planning can be used to understand pop-
ulation fertility, the relationship with contraceptive methods, and when counselling for
family planning [22]. Evaluating intentionality and the desire for pregnancy may also
assist interventions to prevent the onset of unwanted pregnancies and may improve the
psychological health of the woman and—where applicable—her partner as well. It is
therefore imperative to be able to accurately measure women'’s pregnancy intentions and
pre-pregnancy behaviours.

There have been efforts to estimate levels of unplanned pregnancy among popula-
tions around the world for almost a century. This has predominantly been undertaken
using survey questions (e.g., demographic and health surveys) [23]; however, there has
been increased realization, recently, of the complexity of the construct, the need for more
sophisticated measurement strategies, incorporating uncertainty, ambivalence, etc., [24-26],
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and the potential role of psychometric methods for measurement in this area. The Lon-
don Measure of Unplanned Pregnancy (LMUP) has been one such tool proposed, based
on the women’s views on unplanned pregnancy, first developed in the United Kingdom
using a latent-trait model of measurement based on a conceptual model of pregnancy
planning/intention developed from women’s accounts of the circumstances of their preg-
nancies [8]. The LMUP’s underpinning conceptual model comprises six thematic areas,
grouped into three domains: (1) stance (expressed intention, desire for motherhood); (2) con-
text (personal circumstances/timing, partner influences); and (3) behaviour (contraceptive
use, pre-conceptual preparations), which informed item development. The LMUP has
since been validated in 19 other languages and across 16 low-to-high income countries
across all continents [27]. The LMUP has been shown to be more reliable than the DHS
pregnancy intention questions [28], but as with all psychometric measures, new language
versions must be appropriate to and evaluated in the socio-cultural context. The aims of
this research were therefore as follows: (1) translate the LMUP into Italian language and
validate it, investigating its psychometric properties; (2) to test the cultural invariance of
the LMUP between Italian and UK contexts.

2. Materials and Methods
2.1. Ethics

The studies involving human participants were reviewed and approved by the Ethics
Committee of Pisa University Hospital (CEAVNO ref. 12749, approved on 22 July 2021)
and University of Liverpool (ref: IPH/3964, approved on 30 July 2021) research ethics
committees. The participants provided their written informed consent to participate in
this study. Ethical approval for the original UK LMUP development and evaluation study
was granted by the National Health Service London Regional Multicenter Research-Ethics
Committee (ref. MREC 98/2/69, approved on 28 July 1998).

2.2. Translation Process

After the approval of the LMUP working group, the translation followed accepted
international standards [29-31]. The LMUP [32] was translated from English to Italian with
the collaboration of three expert translators, professionals in the field of perinatal mental
health who worked independently. The Italian versions were back-translated into English
by two expert psychologist translators not involved in the previous phase, and who were
not familiar with the scale. Finally, the expert group, which included two experts in the
LMUP (including the developer of the LMUP) checked the translation against the original
without making cultural adaptations. The final Italian version of LMUP is available on the
website [33].

2.3. Data Collection Procedure

For this study, women with an infant up to 6 months of age were recruited through
online advertisements between March and April 2022. These advertisements were dissemi-
nated on social media and parenting forums via a link to the Qualtrics 2022 software, which
remained active until the end of the follow-up phase of the entire study. Information on
the first page explained the aims of the study, that participation was voluntary and that no
reward would be given. Informed consent was obtained from all participants. To maintain
anonymity, the survey programme included a unique ID linked to each response. The
database was stored on a secure server, and access to the information was limited to the
research team members. To be included in the study, women had to be aged over 18 years
and have a good knowledge of the Italian language. Exclusion criteria were cognitive
impairment and psychiatric disorders.
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2.4. Measures

All participants completed a self-reported questionnaire consisting of personal data
information and psychometric measures. The latter included the LMUP to assess the cir-
cumstances of pregnancy; the Edinburgh Postnatal Depression Scale (EPDS) [34] to measure
the level of depressive symptoms; the Generalized Anxiety Disorder-7 (GAD-7) [35] and the
Postpartum Specific Anxiety Scale (PSAS) [36] to assess the anxious symptoms; the Baby
Care Questionnaire Version 2 (BCQ-2) [37] to measure the parental beliefs about the baby
care practices; and the Postpartum Bonding Questionnaire (PBQ) [38] to assess the quality
of the parent-baby bond. The questionnaire requests responses for every question, ensuring
that respondents answer before proceeding. Therefore, there were no missing data.

2.4.1. Demographics

Demographic data were collected through a questionnaire aimed at investigating both
personal and infant information. This included age, race educational level, occupational
status, marital status, and baby birth order.

2.4.2. The London Measure of Unplanned Pregnancy

The London Measure of Unplanned Pregnancy (LMUP) is a self-administered tool
consisting of six questions through which women report the circumstances of their recent
pregnancy (contraceptive use, timing of becoming a mother, expressed intention, desire
for a baby, discussions with partner, and pre-conception preparation). Each item has a
score of 0, 1, or 2. These scores are summed to create an ordinal variable on a scale of 0-12,
with each increase in score reflecting an increase in pregnancy intention [7,20]. The main
advantage of the LMUP is to allow a range of positions in relation to pregnancy planning to
be expressed, including ambivalence. For the purposes of interpretation [8,21], the LMUP
scores may be understood as unplanned (0-3 points), ambivalent (4-9 points), or planned
(10-12 points). The original LMUP had high reliability (Cronbach’s o« = 0.92; test-retest
reliability = 0.97) and high validity of face, content, and construct [7], with subsequent
translations also performing well. Moreover, it is suitable for use with any pregnancy,
regardless of outcome.

2.4.3. The Edinburgh Postnatal Depression Scale

The Italian version [39] of the Edinburgh Postnatal Depression Scale (EPDS) [34] was
used to investigate depressive symptoms. EPDS is a self-report instrument consisting of
10 items. Individuals are required to indicate how they felt in the past week (e.g., “I have
blamed myself unnecessarily when things went wrong”). Responses are given on a 4-point
Likert scale (from 0 to 3). The total EPDS score ranges from 0 to 30, with higher scores
indicating more severe depressive symptoms. Reliability for the current sample wT = 0.90.

2.4.4. The Generalized Anxiety Disorder-7

The Italian version [40] of the Generalized Anxiety Disorder-7 (GAD-7) [35] was used
to investigate the presence of generalized anxiety symptoms. The GAD-7 is a self-report
questionnaire composed of 7 items. Subjects are required to indicate whether they have
suffered from anxiety in the last two weeks (e.g., “feeling nervous, anxious, or on edge”).
Responses are given on a 4-point Likert scale (from 0 to 3). The total score ranges from 0 to
21, with higher scores indicating more severe anxious symptoms. Reliability for the current
sample wT = 0.90.

2.4.5. Postpartum Specific Anxiety Scale

The Italian version [41] of the Postpartum Specific Anxiety Scale (PSAS) [36] was
used to assess the specific postpartum anxiety. The PSAS-IT is a self-report questionnaire
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consisting of 51 items that assess the frequency of specific anxiety symptoms in the past
week during the postpartum period (e.g., “I have worried about my baby’s weight”).
Responses are rated on 4-point Likert scale from 1 (never) to 4 (almost always). The total
score on the PSAS ranges from 51 to 204, with higher scores indicating a higher level of
anxiety. Reliability for the current sample wT = 0.94.

2.4.6. Postpartum Bonding Questionnaire

The Italian version [42] of the Postpartum Bonding Questionnaire (PBQ) [38] is used to
assess the quality of the parent-baby bond. It consists of 25 items assessing the attitude that
a parent may exhibit towards their child and that may negatively affect the parent—child
bond. These attitudes are impaired bonding, rejection and pathological anger, anxiety
for the child and care, and imminent abuse or risk of abuse. Respondents are asked to
indicate how often they experience the feelings expressed in each item (e.g., “I feel distant
from my baby”) using a 6-point Likert scale ranging from 0 (never) to 5 (always). The
Italian version of PBQ used in this study consists of three subscales (‘annoyance and anger’,
‘detachment and rejection’ and “anxiety about infant care’) and a total score ranging from 0
to 125. The items describing a positive bonding are scored in the opposite direction. Higher
total scores indicate a more impaired mother—child bond. Reliability for the subscales in the
current sample are Impaired bonding wT = 0.90, Rejection Pathological anger wT = 0.87,
Infant-focused anxiety wT = 0.61, and Incipient abuse rg, = 0.71 (notably, the latter is split
half reliability as this subscale has two items).

2.4.7. Baby Care Questionnaire Version 2

The Italian version [43] of Baby Care Questionnaire Version 2 (BCQ-2) [37] was used to
measure parental beliefs about sleeping, eating, and consoling the baby. The BCQ-2 contains
30 items asking parents (a) to rate their agreement (1 = strongly disagree; 4 = strongly
agree) and (b) to describe their practices using checklists and quantitative questions (such
as estimated duration) (example of item is “My babies slept in my bed”). The BCQ-2 allows
measurement of the structure of caregiving (the extent to which parents endorse routine
and regularity in childcare) and attunement (the extent to which parents endorse close
physical contact and rely on the child’s signals). Higher scores indicate higher structure
and attunement.

2.5. Data Analysis: Evaluating Psychometric Properties of the LMUP-IT and Hypotheses

Analyses were based on the Classical Test Theory, which underpins the original LMUP,
carried out using the “psych” and “Lavaan” packages in R 4.5.0, SPSS 30, and Statal8.

2.5.1. Targeting

We examined item category endorsement values for insight into item discrimination,
and we assessed targeting by examining the distribution of total LMUP scores to see if the
full range of scores was achieved and to assess the shape of the distribution. A full range of
scores was our ideal, but we deemed the presence of all but the lowest scores as acceptable
targeting, in keeping with comparable samples in other high-income, low-fertility countries,
e.g., Belgium [8], Australia [44]. We expected to see a negatively skewed distribution, i.e., a
large number of high LMUP scores, with a skew towards lower scores.

2.5.2. Reliability

As in previous LMUP evaluations, we examined inter-item correlations to check they
were all positive, and item-rest correlations were considered acceptable if they were above
0.2 [45]. Internal consistency was evaluated with Cronbach’s alpha, using the standard cut
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off of 0.7 [46]. Internal reliability was also assessed with McDonald’s omega (wT), as this is
now considered more robust than alpha [47,48], with a cut off of 0.7 for McDonald’s omega.

2.5.3. Construct Validity

According to the literature and COSMIN convention [30,49], we assessed the construct
validity of the LMUP-IT by using a range of methods. We assessed structural validity using
Confirmatory Factor Analysis (CFA). Due to the three-level ordinal nature of the data and
the extreme skew in responses, the CFA was fit with a diagonally weighted least squared
estimator (we also confirmed this fit using maximum likelihood with robust standard
errors). A range of fit indices were produced to test the factor structure. The baseline
comparison Comparative Fit Index (CFI) was deemed acceptable at >0.90 and good at
>0.95. The standardized root mean residual (SRMR) absolute fit index was used, with
values under 0.08 being indicative of good fit. Finally, the RMSEA parsimony adjusted
measure is reported, with values < 0.06 indicating good fit and values > 0.06 but <0.08
being acceptable. Given that in many previous evaluations of the LMUP the structural
validity of the scale was assessed using principal components analysis (PCA), we present
the PCA findings, a legacy analysis, in the Supplementary Materials (Tables S1 and S2 and
Figures S1 and S2) to allow direct comparison. In these, the unidimensionality of the scale
was confirmed if all items loaded onto one component with an Eigenvalue greater than 1.

To formally assess the cross-cultural validity of the scale in Italian, we conducted
measurement invariance testing between the Italian data and a UK sample. To do this, we
matched the Italian data with a UK sample [8]. To ensure that invariance/non-invariance
could be attributed to country, we matched the samples based on age and partnership
(women living with partner and living with husband). We would not have been able
to accurately match the samples based on the absence of a partner (single/separated)
because the most individuals in the Italian sample were in a couple relationship (99.6%).
Therefore, the unpartnered participants were excluded by both (Italian and UK sample).
This gave two matched samples consisting of 279 participants in each. Both samples had
a mean age of 33.29 (£3.7) years, and within each sample 213 lived with their husband
and 66 lived with their partner. Further, 279 participants in each group gave just under
46 participants per item, which is in excess of recommended N-per item cut offs, and in
excess of simulation-based recommendations given the factor structure [50].

Configural invariance (factor structure holding across the countries) was tested
through fitting the factor structure with country as a grouping variable. This model
was assessed using the fit indices described above for the CFA. The configural model was
then compared to the metric invariance model, where factor loadings are fixed across
groups. This tests the extent to which items contribute to the factor in a similar way across
the countries.

Metric invariance was assessed using CFI (ACFI) < 0.01, RMSEA differences
(ARMSEA) < 0.015, and SRMR differences (ASRMR) < 0.03 as the cut-offs. Next, the metric
invariance model was compared to a scalar invariance model where intercepts are assumed
to be equal across countries (along with loadings). This demonstrates of the means of the
scale can be validly compared across countries. This was performed in the same way as
scalar invariance for metric invariance, except the cut off for ASRMR was <0.015.

Finally, strict invariance in which residuals are also assumed to be consistent across
countries was tested, which demonstrates if the item residual variance is consistent across
groups. The strict invariance model was compared to the metric invariance model (cut-offs
for fit indices’ differences were the same as in the previous model comparison) [51].

We used ‘known groups” hypothesis testing to assess the relationship of the LMUP
scores with parity. Given that most women in Italy (60%) express a desire for two chil-
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dren [52], we tested the hypothesis that births of the third child or higher would have lower
LMUP scores than lower birth orders.

2.6. Exploratory Analysis of LMUP with Other Measures

We explored the relationship of the LMUP-IT with other measures. In line with
the literature [17-19], we hypothesized that higher LMUP scores (indicating planned
pregnancy) are negatively associated with psychological distress (in terms of EPDS, GAD
and PSAS) and negative bonding (PBQ) and positively with parental caring (BCQ).

3. Results
3.1. Sample Description

Table 1 reports the characteristics of the Italian sample. National comparison data
are inserted, derived from the statistics about the birth events in Italy in 2023—data for
couple status and baby order are not present in the national dataset [53]. The study sample
consisted of 450 women aged between 18 and 48 years (mean age 33.60; SD 4.51), mostly
of Italian nationality. Participants reported a high educational level (more than 60% of
participants had a university degree or higher) and most of them (90%) were employed.
Moreover, 99.5% of participants were in a couple relationship. Finally, 69.3% of participants
gave birth to their first child.

Table 1. Characteristics of study sample and comparison with national Italian data.

n (%) National Data

Nationality

Italian 437 (97.1%) 79.9%

Others 13 (2.9%) 20.1%
Educational level

Secondary school 20 (4.4%) 22.0%

High school 158 (35.1%) 42.4%

University degree 272 (60.4%) 35.6%

Occupational status

Employed 405 (90%) 60.1%
Unemployed 21 (4.7%) 14.2%
Housewife 24 (5.3%) 23.7%
Marital status
Married 248 (55.1%) 56.4%
Maiden 201 (44.6%) 41.7%
Separated 1 (0.2%) 1.9%
Couple status
In couple (married
and/or coresident) 448 (99.5) )
Single 2(0.5) -
Baby birth order
1° 312 (69.3%) -
2° 112 (24.9%) -
3° 20 (4.4%) -
4° or more 6 (1.3%) -

3.2. Targeting

Endorsements of the item response options are shown in Table 2. The endorsement fre-
quency was over 90% on item 1 (contraception, category 2) and item 2 (timing, category 2).
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Table 2. Item category endorsement frequencies.

Items and Response Categories n (%)
Item 1: Contraception

0—always using contraception 8(1.8)

1—using sometimes or failed at least once 15 (3.3)

2—not using contraception 427 (94.9)
Item 2: Timing

0—wrong time 5(1.1)

1—ok, but not quite right time 39 (8.7)

2—right time 406 (90.2)
Item 3: Intention

0—did not intend to get pregnant 25 (2.6)

1—intentions kept changing 48 (10.7)

2—intended to get pregnant 377 (83.8)
Item 4: Desire for a baby

0—did not want to have a baby 10 (2.2)

1—mixed feelings about having a baby 85 (18.9)

2—wanted to have a baby 355 (78.9)
Item 5: Partner discussion

0—Never discussed having children or 3(0.7)
solo pregnancy ’

1—discussed but not agreed to get 78 (17.3)
pregnant

2—Agreed to get pregnant 355 (82.0)
Item 6: Preconceptual preparations

0—no actions 102 (22.7)

1—1 action 124 (27.6)

2—2 or more actions 224 (49.8)

Total LMUP scores ranged from 2 to 12, with a negatively skewed distribution
(Figure 1), a median score of 11 (inter-quartile range 10-12), and mean score of 10.5 (SD 2.0).
In total, 6 women (1.3%) scored 0-3 (unplanned), 83 (18.4%) scored 4-9 (ambivalent), and
361 (80.2%) scored 10-12 (planned).

0.1 1

2 4 -] ] 10 12
LMUP score

Figure 1. Histogram of LMUP scores.

3.3. Reliability

All inter-item correlations were positive, and all item-rest correlations were >0.2
(item 1—0.25, item 2—0.48, item 3—0.72, item 4—0.62, item 5—0.58, item 6—0.38). Cron-
bach’s alpha = 0.76, and wT = 0.81.
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3.4. Construct Validity
3.4.1. CFA in Italian Sample

The structure was found to be a good fit on all indices with the DWLS estimator
(x2(9) = 2.55, RMSEA < 0.001, CFI = 0.99, SRMR = 0.025) and with the MLR estimator also
finding a good fit (x*(9) = 21.89, RMSEA = 0.056, CFI = 0.98, SRMR = 0.038). All items had
a significant loading on the factor (p-values < 0.001), and standardized factor loadings can
be seen in Figure 2.

LMUP 1

LMUP 2

LMUP 3

LMUP 4

LMUP 5

LMUP 6

Figure 2. Standardized factor loadings for the LMUP.

3.4.2. Cross-Cultural Validity—Measurement Invariance Testing

The configural invariance model was a good fit (x*(18) = 3.45, RMSEA < 0.001,
CFI > 0.99, TLI > 0.99, SRMR = 0.026) on all indices; see Table 3. The LMUP also demon-
strated metric invariance on two measures ACFI < 0.001, ARMSEA < 0.001, but was above
the cut off for the ASRMR < 0.038 (allowing LMUP item 4 to vary achieves metric invari-
ance on this measure too). There was scalar invariance, ACFI < 0.001, ARMSEA < 0.001,
ASRMR < 0.004, and strict invariance, ACFI < 0.001, ARMSEA < 0.001, ASRMR < 0.012.

Table 3. Tabulated measurement invariance change statistics.

Invariance ACFI ARMSEA ASRMR
Metric <0.001 <0.001 <0.038 *
Scalar <0.001 <0.001 <0.004
Strict <0.001 <0.001 <0.012

* SRMR < 0.004 when allowed item 5 to vary.

Fit indices for each model are as follows: metric (x3(23) = 16.58, RMSEA < 0.001,
CFI > 0.99, TLI > 0.99, SRMR = 0.064), scalar (x2(28) = 21.619, RMSEA < 0.001, CFI > 0.99,
TLI > 0.99, SRMR = 0.066), and strict (x2(18) = 3.45, RMSEA = 0.001, CFI > 0.99, TLI > 0.99,
SRMR = 0.078).

3.4.3. Hypothesis Testing with ‘Known Groups’
The relationship of the LMUP scores to birth order demonstrated a median LMUP

score of 11 (IQR 10-12) for first birth, 11 (IQR 10-12) for second birth, and 10 (IQR 8-11) for
third-plus birth, p = 0.002 (Figure S3).
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3.5. Exploratory Analysis of LMUP with Other Measures

Scores on the LMUP showed significant positive correlations with PSAS total scores,
BCQ structure, and negative associations with EPDS, GAD-7, impaired bonding, and
rejection pathological anger (PBQ). There was no significant association between LMUP
scores and incipient abuse and BCQ structure; see Table 4.

Table 4. Pearson’s correlations between the LMUP and other measures.

Measure r, (df), p

PSAS Total 0.10, (447), p = 0.034
EPDS Total —0.12, (439), p = 0.011
GAD Total —0.14, (430), p = 0.003
PBQ Impaired Bonding —0.22, (427), p < 0.001
PBQ Rejection Pathological anger —0.19, (427), p < 0.001
PBQ Infant-focused Anxiety —0.22, (427), p < 0.001
PBQ Incipient Abuse —0.08, (427), p = 0.090
BCQ Attunement 0.03, (322), p = 0.562
BCQ Structure 0.13, (322), p = 0.017

4. Discussion
4.1. Summary of Main Findings

Overall, the results demonstrated that the Italian version of LMUP exhibited good
psychometric properties according to internationally accepted criteria, in keeping with
previous international LMUP evaluations and in line with the original psychometric model,
confirming its robustness as a measure of pregnancy planning. Specifically, the LMUP-IT
proved acceptable targeting, good internal consistency (reliability), and good construct
validity in terms of hypothesis testing and structural validity (demonstrating unidimen-
sionality). Further, this evaluation was the first LMUP evaluation to test cross-cultural
structural validity (construct validity) via measurement invariance testing, comparing Italy
with the UK. The results provide important support for the validity of the Italian version
of the LMUP, indicating the measurement model is comparable across countries, at least
between Italy and the UK.

The level of pregnancy planning was high in this study, likely due to the high number
of married, partnered, and older mothers in the sample. (The high level of pregnancy
planning in this study, e.g., 80% with an LMUP score > 9, is, however, in keeping with
similar samples from other high-income, low-fertility countries, e.g., 73% in the UK, 85% in
Belgium, 74% in Australia) [9,44,54]. In terms of the measurement properties of the items
in this study, the high level of pregnancy planning meant there was little discrimination
in item 1 (contraception), as most women reported not using contraception. Item 1 also
had the lowest standardized factor loading in the Confirmatory Factor Analysis, albeit still
contributing towards unidimensional measurement. We believe the lower standardized
factor loading is likely an artefact of the lack of item discrimination rather than any inherent
poor function of the item; we expect that this measurement property of item 1 will improve
when reviewed in more diverse samples in future. Issues have previously arisen with item
1 in contexts with low contraceptive prevalence, which have also limited discrimination
and allowed lower item-rest correlations and factor loadings [55]; however, these have
sometimes been resolved in larger, more diverse samples [56]. The findings of our analyses
also provided useful insights beyond psychometric measurement properties. Whilst this
sample had a high proportion of planned pregnancies (LMUP score > 9), preparation for
pregnancy, such as folic acid use, was comparatively low, with almost a quarter of women
reporting taking no action to prepare for pregnancy.
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This suggests a possible lack of awareness or cultural variation in the understanding
of actions required to improve preconception health and long-term maintenance of a
health pregnancy. In fact, in line with a previous study, although preconception visits
are efficacious to improve preconception care, only 35.4% of Italian women underwent
a preconception visit [57]. The low preparation for pregnancy and limited use of the
preconception visits [57] suggest the need to increase the information about the relevance
of preconception care to reduce the risk factors for pregnancy.

4.2. Interpretation in Light of Published Literature

Our findings are in line with what is known about the widespread use of non-technological
contraceptive methods (such as natural methods or coitus interruptus) [3] in Italy, which increase
the possibility of becoming pregnant without actively planning the pregnancy. In fact, whereas
the active planning of pregnancy (avoiding using contraception) seems to be linked to
choosing the right time to have a child, the difficulty in identifying that right time due to
economic conditions, working conditions, and lack of childcare services leads women to
“let” births happen (using non-technological contraception) [5].

Furthermore, our results showed that the LMUP was negatively associated with
post-natal depressive symptoms (EPDS) and generalized anxiety symptoms (GAD-7).
These findings suggest that a lack of planning and intention of pregnancy can lead to
an increase in anxious and depressive symptoms. The difficulty in actively planning the
pregnancy (due to, for instance, difficult economic conditions, unstable working conditions,
or workplaces where maternity lead to be discriminated) [5] may lead woman who become
mothers in inappropriate timing to show increased anxiety symptoms due to the conflicts
between the mothering and working domains. The anticipated gender discrimination in the
workplace, which is difficult to self-protect against, along with the traditional gender roles
in heterosexual Italian couples (where women are primarily responsible for the household
and childcare), may lead women who become pregnant unexpectedly or at an inconvenient
time to believe that combining motherhood with a working life is impossible, thereby
increasing anxious symptoms in the postpartum period [58].

Despite the negative association between LMUP and generalized anxiety symp-
toms, however, we found a positive association between LMUP and postpartum anxiety
(PSAS-IT). Moreover, the results showed that the LMUP-IT was significantly and positively
associated with the measure of the structure of caregiving (BCQ-2-structure). These findings
suggest that a higher degree of pregnancy planning seems to be linked to a greater emphasis
on routine and regularity in childcare, possibly reflecting a more structured and intentional
approach to parenting. In contrast, the LMUP was significantly and negatively associated
with the impaired quality of the parent-baby bond (PBQ). The negative correlation with the
quality of the parent-baby bond implies that women who plan their pregnancies experience
a stronger bond with their child. This may be because planned pregnancies allow for better
emotional preparation, facilitating a more secure attachment with the newborn.

It is possible that the difficult social and economic situation may lead to more preg-
nancy planning, in line with more optimal conditions for childbearing (e.g., education,
stable employment, couple stability, homeowner) [6]. However, when these optimal con-
ditions are achieved, mothers may be aware of possible gender discrimination in the
workplace, the traditional gender roles, and about the social construction of the myth of
maternity characterized by the ideal of the ‘perfect mother” who is always available and
attentive to the child’s needs, and of the belief that the mother is primarily responsible
for childrearing (typical of intensive mothering) [59,60]. Thus, the women may aspire to
be a superwoman, achieving impossible perfection as a mother, professional, and wife.
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These expectations and beliefs may lead to unrealistic standards which are associated with
maternal postpartum anxiety [61].

4.3. Strengths, Limitations, and Future Directions

Despite these promising results, the present study is not without limitations. The first
limitation concerns the convenience sample used, which consists primarily of older and
well-educated women in a relationship. This is a common consequence of social media
recruitment [62]. Therefore, this study should be replicated with those who have low
educational attainment and those who are unpartnered, and it should also aim to include
individuals who suffer from ‘digital poverty’ (i.e., those who lack internet access or are
not familiar with technology), in order to assess a more heterogeneous and representative
sample, ideally using probability sampling, to strengthen the obtained results.

As this was a cross-sectional survey, with data collection at only one time point,
we were unable to assess the test-retest reliability (stability) of the LMUP. This could be
assessed in a future study. Further, after the initial translation and cultural adaptation stage,
we were not able to carry out any cognitive interviews to assess the face validity of the
LMUP, albeit the subsequent good psychometric performance of the LMUP-IT suggests
that it is unlikely that there are any major problems with the face validity. Nonetheless,
face validity can be assessed formally in future studies.

As previously stated, we were unable to test the relationship between the LMUP
scores and occupational status since the vast majority of participants were employed and
could not test the relationship of LMUP scores with partnership status because most of
the participants were partnered. This could be linked to the cultural and social Italian
context that emphasizes the myth of ‘natural’ motherhood in a traditional heterosexual
couple due to the cultural roots of Catholicism [4,5]. Therefore, in Italy, having a partner
significantly influences fertility choices and pregnancy intentionality in comparison to
countries with more liberal attitudes towards childbirth outside of a relationship, where
being partnered has less of an influence on pregnancy planning [63,64]. Moreover, due to
these considerations, single women do not have access to assisted reproduction treatments
in Italy. This causes discrimination amongst single people who are excluded by law from
the right to achieve pregnant alone [5].

Further, collecting data after childbirth may constitute a selection bias for this study,
and certainly women who decided to terminate their pregnancy (including those who may
have done so due to the unplanned nature of it) were excluded from the broader study
(which otherwise focused on the postpartum mental health of mothers of live infants). As
a result of this sample, we did not capture the full range of LMUP scores, missing the
women with the most unplanned pregnancies (scores 0 and 1). It is also possible there
may be a slight change in the reporting of pregnancy planning after the birth of the child.
In this regard, previous studies, such as those conducted in Malawi [55], have shown a
small change in the reporting of pregnancy planning from pregnancy to the postpartum
period, whilst data from the UK suggest that this shift is relatively stable [8]. Future studies
should employ a longitudinal research design to capture any changes between the pre-
and post-natal periods. In this context, it could be relevant to capture the intention at the
beginning of pregnancy.

Finally, we only used self-reported measures, and it would be valuable to confirm the
results using other data collection methods, such as interviews or implicit measures, to
overcome potential defensive or self-representational biases.
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5. Conclusions

The Italian version of the LMUP proves to be a valid tool for providing essential infor-
mation in the context of pregnancy intention. Specifically, it can contribute to awareness
campaigns that promote healthy preconception behaviours and informed contraceptive use,
helping individuals to make pregnancy a conscious choice and reducing the psychological
distress associated with unplanned pregnancies. By understanding the level of planning
behind a pregnancy, interventions can be more effectively tailored to support women'’s
mental health during the transition to motherhood, further emphasizing the importance of
addressing the psychological aspects of reproductive health.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/healthcare13162052 /51, Table S1: Principal Component Analysis
(PCA) based on Pearson correlations; Table S2: Principal Component Analysis (PCA) based on
polychoric correlations; Figure S1: Scree plot after Principal Component Analysis (PCA) based on
Pearson correlations; Figure S2: Scree plot after Principal Component Analysis (PCA) based on
polychoric correlations; Figure S3: Boxplot of LMUP scores by birth order.

Author Contributions: Conceptualization: A.B.,, M.S., CI,, AM.D.V,, VE, and S.A.S. Data curation:
MS., G.C, ML, J.AH,, G.B, and P.C. Formal analysis: P.C., M.S., and G.B. Investigation: M.S., C.I.,
AB.,AMD.V,G.C,ML,J.AH,and G.B. Methodology: P.C., M.S., and G.C. Project administration:
M.S. and C.I. Software: P.C. Resources: C.I. and M.S. Supervision: C.I,, M.S., A.B., VE, and S.A.S.
Validation: S.A.S., VE, A.B., E.P, and S.W. Visualization: M.S., P.C., and G.B. Writing—original draft:
MsS.,GM,, PC,J.AH, GB, and S.A.S. Writing—review and editing: C.I,, G.C., M.L., AM.D.V, EP,
MR, S.W., VE, and A.B. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The studies involving human participants were reviewed
and approved by the Ethics Committee of Pisa University Hospital (CEAVNO ref. 12749, approved
on 22 July 2021) and University of Liverpool (ref: IPH /3964, approved on 30 July 2021) research
ethics committees. The participants provided their written informed consent to participate in this
study. Ethical approval for the original UK LMUP development and evaluation study was granted
by the National Health Service London Regional Multicenter Research-Ethics Committee (ref. MREC
98/2/69, approved on 28 July 1998).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors, without undue reservation, upon reasonable request to the corresponding
author, but are not readily available or stored in a repository as they rely on clinical data from both
countries and therefore privacy and confidentiality are paramount.

Acknowledgments: The authors gratefully acknowledge Arianna Menardi (Universita degli Studi di
Padova, Padova, Italy) and Chiara Messina (Penta Foundation, Padova, Italy) for their initial help
with translating the scale into Italian.

Conflicts of Interest: The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

1.  Ranatunga, I.D.J.C; Jayaratne, K. Proportion of unplanned pregnancies, their determinants and health outcomes of women
delivering at a teaching hospital in Sri Lanka. BMC Pregnancy Childbirth 2020, 20, 667. [CrossRef] [PubMed]

2. European Institute of Women’s Health. Maternal Health in the European Union Report. 2022. Available online: https://
eurohealth.ie/wp-content/uploads /2023 /12 /Maternal-Report-2023.pdf (accessed on 24 June 2025).

3. Loghi, M.; D’Errico, A.; Crialesi, R. L'interruzione Volontaria di Gravidanza in Un’ottica Generazionale. Istituto Nazionale di

Statistica. 2024. Available online: https://www.istat.it/wp-content/uploads/2024 /08 /interruzione-volontaria-gravidanza-
Ebook.pdf (accessed on 24 June 2025).


https://www.mdpi.com/article/10.3390/healthcare13162052/s1
https://www.mdpi.com/article/10.3390/healthcare13162052/s1
https://doi.org/10.1186/s12884-020-03259-2
https://www.ncbi.nlm.nih.gov/pubmed/33153469
https://eurohealth.ie/wp-content/uploads/2023/12/Maternal-Report-2023.pdf
https://eurohealth.ie/wp-content/uploads/2023/12/Maternal-Report-2023.pdf
https://www.istat.it/wp-content/uploads/2024/08/interruzione-volontaria-gravidanza-Ebook.pdf
https://www.istat.it/wp-content/uploads/2024/08/interruzione-volontaria-gravidanza-Ebook.pdf

Healthcare 2025, 13, 2052 14 of 16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Nappi, R.E.; Farris, M.; Gallina Toschi, A.; Michieli, R.; Moccia, F; Orthmann, N.; Arisi, E. Overcoming barriers to oral
contraception in Italy an expert opinion to empower women. Gynecol. Endocrinol. 2023, 39. [CrossRef] [PubMed]

Minello, A. Non é un Paese per Madri; Editori Laterza: Bari, Italy, 2022.

Gribaldo, A.; Judd, M.D.; Kertzer, D.I. An imperfect contraceptive society: Fertility and contraception in Italy. Popul. Dev. Rev.
2009, 35, 551-584. [CrossRef]

Michelson, J]. What women want when faced with an unplanned pregnancy. Sex. Health 2007, 4, 297. [CrossRef]

Barrett, G.; Smith, S.C.; Wellings, K. Conceptualisation, development, and evaluation of a measure of unplanned pregnancy.
J. Epidemiol. Community Health 2004, 58, 426-433. [CrossRef]

Goossens, J.; Verhaeghe, S.; Van Hecke, A.; Barrett, G.; Delbaere, I.; Beeckman, D. Psychometric properties of the Dutch version
of the London Measure of Unplanned Pregnancy in women with pregnancies ending in birth. PLoS ONE 2018, 13, e0194033.
[CrossRef] [PubMed]

Mallard, S.R.; Houghton, L.A. Socio-demographic characteristics associated with unplanned pregnancy in New Zealand:
Implications for access to preconception healthcare. ANZJOG 2013, 53, 498-501. [CrossRef]

Mohllajee, A.P.; Curtis, K.M.; Morrow, B.; Marchbanks, P.A. Pregnancy intention and its relationship to birth and maternal
outcomes. Obs. Gynecol. 2007, 109, 678-686. [CrossRef]

Maxson, P.; Miranda, M.L. Pregnancy intention, demographic differences, and psychosocial health. J. Womens Health 2011, 20,
1215-1223. [CrossRef]

Postlethwaite, D.; Armstrong, M.A.; Hung, Y.Y.; Shaber, R. Pregnancy outcomes by pregnancy intention in a managed care setting.
Matern. Child. Health ]. 2010, 14, 227-234. [CrossRef]

Stephenson, J.; Heslehurst, N.; Hall, J.; Schoenaker, D.A.; Hutchinson, J.; Cade, J.E.; Mishra, G.D. Before the beginning: Nutrition
and lifestyle in the preconception period and its importance for future health. Lancet 2018, 391, 1830-1841. [CrossRef] [PubMed]
Yu, P; Jiang, Y.; Zhou, L.; Li, K.; Xu, Y.; Meng, E.; Zhou, Y. Association between pregnancy intention and smoking or alcohol
consumption in the preconception and pregnancy periods: A systematic review and meta-analysis. J. Clin. Nurs. 2022, 31,
1113-1124. [CrossRef] [PubMed]

Roshanaei, S.; Shaghaghi, A.; Jafarabadi, M.A.; Kousha, A. Measuring unintended pregnancies in postpartum Iranian women:
Validation of the London Measure of Unplanned Pregnancy. East. Mediterr. Health |. 2015, 22, 572-578. [CrossRef]

Grussu, P; Quatraro, R.M.; Nasta, M.T. Profile of mood states and parental attitudes in motherhood: Comparing women with
planned and unplanned pregnancies. Birth 2005, 32, 107-114. [CrossRef]

Abbasi, S.; Chuang, C.H.; Dagher, R.; Zhu, J.; Kjerulff, K. Unintended pregnancy and postpartum depression among first-time
mothers. J. Womens Health 2013, 22, 412-416. [CrossRef]

Qiu, X,; Zhang, S.; Sun, X,; Li, H.; Wang, D. Unintended pregnancy and postpartum depression: A meta-analysis of cohort and
case-control studies. J. Psychosom. Res. 2020, 138, 110259. [CrossRef]

Boden, ].M.; Fergusson, D.M.; Horwood, L.J. Outcomes for children and families following unplanned pregnancy: Findings from
a longitudinal birth cohort. Child. Ind. Res. 2015, 8, 389—-402. [CrossRef]

Hall, J.A,; Barrett, G.; Copas, A.; Stephenson, J. London Measure of Unplanned Pregnancy: Guidance for its use as an outcome
measure. Patient Relat. Outcome Meas. 2017, 8, 43-56. [CrossRef] [PubMed]

Finer, L.B.; Zolna, M.R. Unintended pregnancy in the United States: Incidence and disparities, 2006. Contraception 2011, 84,
478-485. [CrossRef]

The Demographic and Health Surveys (DHS) Program. Available online: https://www.dhsprogram.com/ (accessed on
24 June 2025).

Barrett, G.; Wellings, K. What is a ‘planned” pregnancy? Empirical data from a British study. Soc. Sci. Med. 2002, 55, 545-557.
[CrossRef]

Luker, K.C. A reminder that human behavior frequently refuses to conform to models created by researchers. Fam. Plann Perspect.
1999, 31, 248-249. [CrossRef]

Petersen, R.; Moos, M.K. Defining and measuring unintended pregnancy: Issues and concerns. Womens Health Issues 1997, 7,
234-240. [CrossRef]

London Measure of Unplanned Pregnancy (LMUP). Available online: https://www.Imup.org.uk/versions.htm (accessed on
17 March 2025).

Hall, J.A.; Stephenson, ].; Barrett, G. On the stability of reported pregnancy intentions from pregnancy to 1 year postnatally:
Impact of choice of measure, timing of assessment, women'’s characteristics and outcome of pregnancy. Matern. Child. Health ].
2019, 23, 1177-1186. [CrossRef] [PubMed]

Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the process of cross-cultural adaptation of self-report
measures. Spine 2000, 25, 3186-3191. [CrossRef]


https://doi.org/10.1080/09513590.2023.2254400
https://www.ncbi.nlm.nih.gov/pubmed/37666276
https://doi.org/10.1111/j.1728-4457.2009.00296.x
https://doi.org/10.1071/SHv4n4Ab33
https://doi.org/10.1136/jech.2003.014787
https://doi.org/10.1371/journal.pone.0194033
https://www.ncbi.nlm.nih.gov/pubmed/29668712
https://doi.org/10.1111/ajo.12074
https://doi.org/10.1097/01.AOG.0000255666.78427.c5
https://doi.org/10.1089/jwh.2010.2379
https://doi.org/10.1007/s10995-009-0446-5
https://doi.org/10.1016/S0140-6736(18)30311-8
https://www.ncbi.nlm.nih.gov/pubmed/29673873
https://doi.org/10.1111/jocn.16024
https://www.ncbi.nlm.nih.gov/pubmed/34459054
https://doi.org/10.26719/2015.21.8.572
https://doi.org/10.1111/j.0730-7659.2005.00353.x
https://doi.org/10.1089/jwh.2012.3926
https://doi.org/10.1016/j.jpsychores.2020.110259
https://doi.org/10.1007/s12187-014-9241-y
https://doi.org/10.2147/PROM.S122420
https://www.ncbi.nlm.nih.gov/pubmed/28435343
https://doi.org/10.1016/j.contraception.2011.07.013
https://www.dhsprogram.com/
https://doi.org/10.1016/S0277-9536(01)00187-3
https://doi.org/10.2307/2991574
https://doi.org/10.1016/S1049-3867(97)00009-1
https://www.lmup.org.uk/versions.htm
https://doi.org/10.1007/s10995-019-02748-x
https://www.ncbi.nlm.nih.gov/pubmed/31218607
https://doi.org/10.1097/00007632-200012150-00014

Healthcare 2025, 13, 2052 15 of 16

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

48.
49.

50.

51.

52.

53.

54.

Mokkink, L.B.; Terwee, C.B.; Patrick, D.L.; Alonso, J.; Stratford, P.W.; Knol, D.L.; Bouter, L.M.; De Vet, H.C. The COSMIN checklist
for assessing methodological quality of studies on measurement properties of health status measurement instruments: An
international Delphi study. Qual. Life Res. 2010, 19, 539-549. [CrossRef] [PubMed]

Reeve, B.B.; Wyrwich, KW.; Wu, A.W.,; Velikova, G.; Terwee, C.B.; Snyder, C.F.,; Schwartz, C.; Revicki, D.A.; Moinpour, C.M.; Butt,
Z.; et al. ISOQOL recommends minimum standards for patient-reported outcome measures used in patient-centered outcomes
and comparative effectiveness research. Qual. Life Res. 2013, 22, 1889-1905. [CrossRef]

Barrett, G.; Nolan, EM.; Glirtin, Z.B.; Stephenson, J.; Hall, ].A. London Measure of Unplanned Pregnancy and newer family
forms: An update. J. Epidemiol. Community Health 2020, 74, 765. [CrossRef] [PubMed]

London Measure of Unplanned Pregnancy (LMUP-IT). Available online: https://www.lmup.org.uk/docs/LMUPItalian.pdf
(accessed on 24 June 2025). (In Italian).

Cox, J.L.; Holden, J.M.; Sagovsky, R. Detection of postnatal depression: Development of the 10-item Edinburgh Postnatal
Depression Scale. Br. |. Psychiatry 1987, 150, 782-786. [CrossRef]

Spitzer, R.L.; Kroenke, K.; Williams, ].B.; Lowe, B. A brief measure for assessing generalized anxiety disorder: The GAD-7. Arch.
Intern. Med. 2006, 166, 1092-1097. [CrossRef]

Fallon, V.; Halford, ]J.C.G.; Bennett, K.M.; Harrold, J.A. The postpartum specific anxiety scale: Development and preliminary
validation. Arch. Womens Ment. Health 2016, 19, 1079-1090. [CrossRef]

Winstanley, A.; Gattis, M. The Baby Care Questionnaire: A measure of parenting principles and practices during infancy. Infant.
Behav. Dev. 2013, 36, 762-775. [CrossRef]

Brockington, LE,; Oates, J.; George, S.; Turner, D.; Vostanis, P; Sullivan, M.; Loh, C.; Murdoch, C. A screening questionnaire for
mother-infant bonding disorders. Arch. Women Ment. Health 2001, 3, 133-140. [CrossRef]

Benvenuti, P; Ferrara, M.; Niccolai, C.; Valoriani, V.; Cox, ].L. The Edinburgh postnatal depression scale: Validation for an Italian
sample. J. Affect. Disord. 1999, 53, 137-141. [CrossRef] [PubMed]

Bolgeo, T.; Di Matteo, R.; Simonelli, N.; Dal Molin, A.; Lusignani, M.; Bassola, B.; Vellone, E.; Maconi, A.; Iovino, P. Psychometric
properties and measurement invariance of the 7-item General Anxiety Disorder scale (GAD-7) in an Italian coronary heart disease
population. J. Affect. Disord. 2023, 334, 213-219. [CrossRef]

Ionio, C.; Ciuffo, G.; Landoni, M.; Smorti, M.; Della Vedova, A.M.; Christiansen, P.; Fallon, V.; Silverio, S.A.; Bramante, A.
The Italian language postpartum specific anxiety scale [PSAS-IT]: Translation, psychometric evaluation, and validation. Front.
Psychiatry 2023, 14, 1208613. [CrossRef]

Busonera, A.; Cataudella, S.; Lampis Tommasi, M.; Zavattini, G.C. Psychometric properties of the Postpartum Bonding Ques-
tionnaire and correlates of mother—infant bonding impairment in Italian new mothers. Midwifery 2017, 55, 15-22. [CrossRef]
[PubMed]

Mascheroni, E.; Gattis, M.; Ionio, C. Psychometric properties of the Baby Care Questionnaire in an Italian sample of parents. In
Proceedings of the XIV Giornate di Aggiornamento Sull'uso Degli Strumenti in Psicologia Clinica Dello Sviluppo, Bologna, Italy,
17-18 March 2017.

Lang, AY,; Hall, J.A.; Boyle, J.A.; Harrison, C.L.; Teede, H.; Moran, L.J.; Barrett, G. Validation of the London Measure of
Unplanned Pregnancy among pregnant Australian women. PLoS ONE 2019, 14, e0220774. [CrossRef] [PubMed]

Streiner, D.L.; Norman, G.R. Health Measurement Scales: A Practical Guide to Their Development and Use, 4th ed.; Oxford University
Press: New York, NY, USA, 2008.

Cronbach, L.J. Essentials of Psychologic Testing; Harper and Row: New York, NY, USA, 1990.

Malkewitz, C.P; Schwall, P.; Meesters, C.; Hardt, ]. Estimating reliability: A comparison of Cronbach’s &, McDonald’s wt and the
greatest lower bound. Soc. Sci. Humanit. Open 2023, 7, 100368. [CrossRef]

McNeish, D. Thanks coefficient alpha, we'll take it from here. Psychol. Methods 2018, 23, 412—-433. [CrossRef] [PubMed]

Prinsen, C.A.; Vohra, S.; Rose, M.R.; Boers, M.; Tugwell, P,; Clarke, M.; Williamson, P.R.; Terwee, C.B. How to select outcome
measurement instruments for outcomes included in a “Core Outcome Set”—A practical guideline. Trials 2016, 17, 1-10. [CrossRef]
Wolf, E.J.; Harrington, K.M.; Clark, S.L.; Miller, M.W. Sample size requirements for structural equation models: An evaluation of
power, bias, and solution propriety. Educ. Psych. Meas. 2013, 73, 913-934. [CrossRef]

Chen, EF. Sensitivity of goodness of fit indexes to lack of measurement invariance. Struct. Equ. Model. 2007, 14, 464-504.
[CrossRef]

Régnier-Loilier, A.; Vignoli, D. Fertility Intentions and Obstacles to their Realization in France and Italy. Population-E 2011, 66,
361-390. [CrossRef]

Ministero Della Salute Certificato di Assistenza al Parto (CeDAP). Analisi Dell’evento Nascita Anno. 2023. Available online:
https:/ /www.salute.gov.it/imgs/C_17_pubblicazioni_3524_allegato.pdf (accessed on 20 June 2025).

Stephenson, J.; Patel, D.; Barrett, G.; Howden, B.; Copas, A.; Ojukwu, O.; Pandya, P.; Shawe, ]. How Do Women Prepare for
Pregnancy? Preconception Experiences of Women Attending Antenatal Services and Views of Health Professionals. PLoS ONE
2014, 9, €103085. [CrossRef] [PubMed]


https://doi.org/10.1007/s11136-010-9606-8
https://www.ncbi.nlm.nih.gov/pubmed/20169472
https://doi.org/10.1007/s11136-012-0344-y
https://doi.org/10.1136/jech-2020-214419
https://www.ncbi.nlm.nih.gov/pubmed/32586985
https://www.lmup.org.uk/docs/LMUPItalian.pdf
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1007/s00737-016-0658-9
https://doi.org/10.1016/j.infbeh.2013.08.004
https://doi.org/10.1007/s007370170010
https://doi.org/10.1016/S0165-0327(98)00102-5
https://www.ncbi.nlm.nih.gov/pubmed/10360408
https://doi.org/10.1016/j.jad.2023.04.140
https://doi.org/10.3389/fpsyt.2023.1208613
https://doi.org/10.1016/j.midw.2017.08.011
https://www.ncbi.nlm.nih.gov/pubmed/28915376
https://doi.org/10.1371/journal.pone.0220774
https://www.ncbi.nlm.nih.gov/pubmed/31393966
https://doi.org/10.1016/j.ssaho.2022.100368
https://doi.org/10.1037/met0000144
https://www.ncbi.nlm.nih.gov/pubmed/28557467
https://doi.org/10.1186/s13063-016-1555-2
https://doi.org/10.1177/0013164413495237
https://doi.org/10.1080/10705510701301834
https://doi.org/10.3917/pope.1102.0361
https://www.salute.gov.it/imgs/C_17_pubblicazioni_3524_allegato.pdf
https://doi.org/10.1371/journal.pone.0103085
https://www.ncbi.nlm.nih.gov/pubmed/25058333

Healthcare 2025, 13, 2052 16 of 16

55.

56.
57.
58.
59.
60.
61.

62.

63.

64.

Hall, J.; Barrett, G.; Mbwana, N.; Copas, A.; Malata, A.; Stephenson, J. Understanding pregnancy planning in a low-income
country setting: Validation of the London measure of unplanned pregnancy in Malawi. BMC Pregnancy Childbirth 2013, 13, 200.
[CrossRef] [PubMed]

Hall, J.A.; Stephenson, ].; Barrett, G. 2021 Evaluating the Chichewa version of the London Measure of Unplanned Pregnancy in
Malawi: A validation update. BMC Res. Notes 2021, 14, 231. [CrossRef]

Leong, L.E.; Cano, A.; Johansen, A.B. Sequential and base rate analysis of emotional validation and invalidation in chronic pain
couples: Patient gender matters. J. Pain. 2011, 12, 1140-1148. [CrossRef]

Lebano, A.; Jamieson, L. Childbearing in Italy and Spain: Postponement Narratives. Popul. Dev. Rev. 2020, 46, 121-144. [CrossRef]
Hays, S. The Cultural Contradictions of Motherhood; Yale University Press: New Haven, CT, USA, 1996.

Ennis, L.R. Intensive Mothering: The Cultural Contradictions of Modern Motherhood; Demeter Press: Toronto, ON, Canada, 2014.
Loyal, D.; Sutter, A.L.; Rascle, N. Mothering ideology and work involvement in late pregnancy: A clustering approach. J. Child.
Fam. Stud. 2017, 26, 2921-2935. [CrossRef]

McCarthy, O.L.; Palmer, M.].; Gubijev, A.; Wellings, K.; Mann, S.; Leon, L.; Callaghan, F.; Patterson, S.; French, R.S. Achieving
proportional representation in a reproductive health survey through social media: Process and recommendations. BMC Public.
Health 2022, 22, 1370. [CrossRef]

Gauthier, A.H. The State and the Family: A Comparative Analysis of Family Policies in Industrialized Countries; Clarendon Press:
Oxford, UK, 1996.

Sturm, N.; Koops, J.C.; Rutigliano, R. The influence of partnership status on fertility intentions of childless women and men
across European countries. Eur. J. Popul. 2023, 39, 20. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/1471-2393-13-200
https://www.ncbi.nlm.nih.gov/pubmed/24188251
https://doi.org/10.1186/s13104-021-05645-1
https://doi.org/10.1016/j.jpain.2011.04.004
https://doi.org/10.1111/padr.12313
https://doi.org/10.1007/s10826-017-0786-5
https://doi.org/10.1186/s12889-022-13774-w
https://doi.org/10.1007/s10680-023-09664-5
https://www.ncbi.nlm.nih.gov/pubmed/37395831

	Introduction 
	Materials and Methods 
	Ethics 
	Translation Process 
	Data Collection Procedure 
	Measures 
	Demographics 
	The London Measure of Unplanned Pregnancy 
	The Edinburgh Postnatal Depression Scale 
	The Generalized Anxiety Disorder-7 
	Postpartum Specific Anxiety Scale 
	Postpartum Bonding Questionnaire 
	Baby Care Questionnaire Version 2 

	Data Analysis: Evaluating Psychometric Properties of the LMUP-IT and Hypotheses 
	Targeting 
	Reliability 
	Construct Validity 

	Exploratory Analysis of LMUP with Other Measures 

	Results 
	Sample Description 
	Targeting 
	Reliability 
	Construct Validity 
	CFA in Italian Sample 
	Cross-Cultural Validity—Measurement Invariance Testing 
	Hypothesis Testing with ‘Known Groups’ 

	Exploratory Analysis of LMUP with Other Measures 

	Discussion 
	Summary of Main Findings 
	Interpretation in Light of Published Literature 
	Strengths, Limitations, and Future Directions 

	Conclusions 
	References

