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Abstract

Background/Objectives: Identifying pregnant women with heightened emotional vulnera-
bility remains a challenge in antenatal care. A positive screening result is a comparatively
infrequent event in clinical samples of moderate size, which complicates the statistical
modelling of associated factors. This study aimed to characterise the psychosocial profile
associated with a positive antenatal depression screen, integrating attachment style, per-
ception of motherhood, previous emotional history and sleep problems. Methods: A total
of 140 women in the third trimester of pregnancy were assessed cross-sectionally using the
Edinburgh Postnatal Depression Scale (EPDS), with a threshold of 14 or above defining
a positive screen; the Adult Attachment Scale; and single-item psychosocial indicators.
Associations were examined using the chi-square test, the Fisher–Freeman–Halton exact
test, and Firth penalized logistic regression, chosen to correct the separation arising from
the small number of events. Results: The screen was positive in 15.0% of participants.
Negative perception of motherhood, anxious–ambivalent attachment, previous emotional
history and sleep disturbances were all significantly associated with depressive symptoms;
in the multivariable model, only negative perception of motherhood remained indepen-
dently associated with a positive screen. Conclusions: Structured psychosocial assessment
may usefully complement standard EPDS screening in the early identification of antenatal
emotional vulnerability.

Keywords: antenatal depression; adult attachment; perception of motherhood; psychosocial
vulnerability; Firth penalized regression; rare-events data; EPDS; third-trimester pregnancy

1. Introduction
Antenatal depression ranks among the most frequent psychological complications of

pregnancy and constitutes a major public health concern. Recent systematic reviews and
meta-analyses place the prevalence of depressive symptoms during the antenatal period
at approximately 15–20%, with higher figures in populations exposed to socio-economic
vulnerability and elevated psychological stress [1,2]. Beyond their immediate impact,
antenatal depressive symptoms have been linked to a broad spectrum of adverse outcomes,

Diagnostics 2026, 16, 2320 https://doi.org/10.3390/diagnostics16152320

https://crossmark.crossref.org/dialog?doi=10.3390/diagnostics16152320&domain=pdf&date_stamp=2026-07-24
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diagnostics
https://www.mdpi.com
https://orcid.org/0000-0003-0208-4052
https://orcid.org/0000-0003-1889-1086
https://orcid.org/0000-0002-2272-8129
https://doi.org/10.3390/diagnostics16152320


Diagnostics 2026, 16, 2320 2 of 21

including an increased risk of postpartum depression, difficulties in the mother–infant
relationship, and disturbances in the child’s emotional and cognitive development [3,4].
Antenatal depression is no longer conceptualised as a transient emotional difficulty, but
rather as a multifactorial condition situated at the intersection of biological, psychological
and social mechanisms [5].

From this perspective, antenatal psychological screening and the early identification
of emotional risk factors are regarded as priorities in obstetric practice and in contempo-
rary public health strategies [6]. The American College of Obstetricians and Gynecologists
(ACOG) recommends routine depression screening within antenatal care, embedded in
clear referral and treatment pathways [7]. Validated screening instruments such as the
Edinburgh Postnatal Depression Scale (EPDS) are essential in this context, and their diag-
nostic accuracy for perinatal depression has been confirmed in recent validation studies [8].
Symptom scores alone, however, do not capture the full extent of psychosocial vulnerabil-
ity, and complementing them with relational and cognitive indicators may improve the
identification of women at increased risk [9].

Attachment theory offers one of the most robust explanatory frameworks for individ-
ual differences in emotional regulation and psychological adaptation during the perinatal
period. Following the perspective developed by Bowlby and subsequently extended
through research on adult attachment, attachment styles reflect internal working models of
interpersonal relationships that remain relatively stable across the lifespan [10,11]. During
pregnancy, attachment systems become particularly active, as the transition to motherhood
entails heightened needs for interpersonal security and emotional support [12]. Empirical
evidence consistently indicates that insecure attachment styles—the anxious–ambivalent
style in particular—are associated with an increased risk of perinatal depressive and anxiety
symptoms [13,14]. Proposed mechanisms include hyperactivation of the attachment sys-
tem, heightened sensitivity to rejection, and persistent difficulties in emotional regulation.
Secure attachment, by contrast, is associated with adaptive coping strategies and effective
use of social support, and is regarded as a protective factor for perinatal mental health [15].

A second relevant psychological dimension is the perception of motherhood. The
manner in which a woman internalises the experience of pregnancy and anticipates the ma-
ternal role may substantially shape antenatal emotional adaptation. Recent studies indicate
that negative or ambivalent maternal representations are associated with elevated levels of
depression and anxiety during pregnancy, whereas positive representations correlate with
better affective adjustment [16,17]. From this standpoint, the perception of motherhood
may be conceptualised as an integrative variable, positioned at the intersection of the
cognitive, affective and relational processes involved in the transition to motherhood [18].

A third dimension, often insufficiently integrated into screening models, is previ-
ous emotional history. Numerous studies have demonstrated that a history of anxiety
or depression is among the most consistent factors associated with depression during
pregnancy [19,20]. Emotional vulnerability persists over time and may be reactivated in
contexts of major psychological demand, such as pregnancy and the transition to the
parental role [21]. Including emotional history in antenatal assessment may refine the
identification of women at increased risk.

Contextual and socio-demographic factors likewise shape the emotional experience of
motherhood. Perceived partner support is among the most consistent protective factors
identified in the perinatal mental health literature [22], while unplanned pregnancy has
been associated with elevated psychological distress [23]. Sleep disturbances during preg-
nancy represent a further factor frequently associated with perinatal depressive symptoms,
and one that is readily assessed within antenatal care [24].
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In Romania, changes in family structure and the tendency to postpone motherhood
to later ages reflect socio-cultural shifts documented in the national literature [25]. Family
functioning—the cohesion and adaptability of the couple and the wider family—has been
described through models validated in the Romanian population [26], providing a frame-
work for understanding the relational resources relevant to adaptation during pregnancy.

Despite growing interest in perinatal mental health, the simultaneous integration of
psychological, relational and cognitive factors into unified explanatory models of antenatal
depression remains insufficiently developed, with most studies addressing variables in
isolation. Data from Central and Eastern European countries are still limited, notwith-
standing socio-cultural particularities that may influence psychological adaptation during
pregnancy. A further methodological challenge, rarely addressed explicitly, arises when
the outcome of interest is infrequent—as with a positive screen in a sample of moderate
size—which can produce quasi-complete separation in regression models.

The aim of the present study was therefore to investigate psychosocial factors asso-
ciated with a positive antenatal depression screen (EPDS ≥ 14, defined as the dependent
variable), integrating several complementary psychosocial dimensions, including attach-
ment style, perception of motherhood, previous emotional history, and sleep disturbances,
in a sample of women in the third trimester of pregnancy. Specifically, it addressed two
main research questions: which of these psychosocial factors were associated with a positive
antenatal depression screen, and which remained independently associated in the multivari-
able model. To address the potential instability of estimates arising from the limited number
of positive screening outcomes and the risk of quasi-complete separation, multivariable
logistic regression was performed using Firth’s penalized likelihood approach.

2. Materials and Methods
2.1. Study Design and Research Setting

The present cross-sectional observational study forms part of a larger, sequentially
conducted mixed-methods research project addressing the psychosocial and psychological
factors involved in maternal adaptation during the antenatal period. The project was
carried out in a single cohort of 140 pregnant women, assessed successively over the
course of pregnancy. The first two stages of the research, conducted in the first and
second trimesters, comprised anthropological assessment and qualitative analysis of the
experience of motherhood, and informed the conceptual grounding and operationalisation
of the psychosocial variables examined in the quantitative stage. The analysis presented
here drew on data collected in the third stage of the project and examined the associations
between adult attachment style, perception of motherhood, previous emotional history,
sleep problems and antenatal depressive symptoms.

Data from the same sample of 140 participants have been partly reported in a previous
publication [27], which examined the association of attachment style and perception of
motherhood with the severity of antenatal depressive symptoms using binary logistic
regression with bootstrap-estimated confidence intervals. The present study differs from
that analysis both in its objective and in its methodological approach: (i) it incorporates
previous emotional history and sleep problems as additional psychosocial dimensions,
alongside attachment style and perception of motherhood; (ii) it explicitly addresses the
quasi-complete separation generated by the small number of events, using Firth penalized
logistic regression as the primary multivariable analysis; and (iii) it complements the bivari-
ate analyses with the Fisher–Freeman–Halton exact test for contingency tables containing
sparse cells. There is no text overlap between the two manuscripts, and the multivariable
analyses reported here are distinct from those published previously.
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The data analysed in this article were collected between November 2023 and June 2024
within obstetric and antenatal monitoring services in an urban setting in Romania. At this
stage, all 140 participants were reassessed in the third trimester of pregnancy (28–39 weeks
of gestation). This gestational window was selected because the third trimester is the period
in which the emotional and relational adaptation processes associated with the approach
of childbirth and the transition to the maternal role become particularly intense. It is
therefore a relevant stage for assessing antenatal depressive symptoms and their associated
psychosocial factors.

This observational study was reported in accordance with the STROBE Statement [28],
and the completed STROBE checklist is provided as Supplementary Material File S1.

2.2. Participants

The final sample comprised 140 pregnant women in the third trimester of pregnancy
(28–39 weeks of gestation), aged between 28 and 40 years (mean 33.56 ± 3.19 years).
Of these, 86 (61.4%) were between 28 and 32 weeks of gestation (early third trimester)
and 54 (38.6%) between 33 and 39 weeks (late third trimester). All eligible women who
agreed to take part were enrolled consecutively, without further selection procedures, in
order to reduce the risk of selection bias and to reflect current clinical practice. Refusals to
participate were very rare; however, the exact number of women who declined was not
systematically recorded, and a precise non-participation rate cannot therefore be reported.

The inclusion criteria were age ≥ 18 years, singleton pregnancy, third trimester of
pregnancy (28–39 weeks of gestation), the capacity to understand and complete the assess-
ment instruments, and the absence of cognitive or language difficulties that might have
affected the validity of responses.

The exclusion criteria were severe obstetric complications, a self-reported history of
severe mental disorders (for example, psychotic disorders or bipolar disorder), current
psychotropic treatment, and severe chronic medical conditions that might have substantially
influenced psychological functioning or participation in the study. Obstetric eligibility
criteria were verified by the attending obstetricians, while psychological eligibility criteria
were verified by the research team on the basis of the available medical information and
participants’ self-reports, in accordance with the study protocol.

2.3. Instruments and Psychosocial Variables Assessed

The variables examined in the present study were assessed using two standardised
psychometric instruments and an original anthropological questionnaire. In line with the
study objectives, the analyses included both variables derived from validated psychometric
instruments (the Adult Attachment Scale and the Edinburgh Postnatal Depression Scale)
and study-specific psychosocial variables operationalised on the basis of the anthropo-
logical questionnaire. All instruments were administered to participants within a single
assessment session.

2.3.1. The Anthropological Questionnaire

The anthropological questionnaire was an original instrument developed during the
first stage of the research project in order to characterise the psychosocial, relational and ob-
stetric context of pregnancy. It was designed on the basis of the literature on perinatal mental
health, attachment theory and medical anthropology, and its content was reviewed by an
interdisciplinary panel comprising clinical psychologists, anthropologists and physicians
to ensure content validity. Prior to its use in the main study, the questionnaire was piloted
with a group of 10 pregnant women, and the resulting observations were incorporated into
the final version.
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The final version comprised 50 items organised into domains covering socio-
demographic characteristics, obstetric history, family and relational context, lifestyle, sleep
quality, pregnancy planning, perceived partner support, emotional history, and representa-
tions of motherhood and of the antenatal relationship with the child.

Five psychosocial variables derived from the questionnaire were analysed in the
present study, selected on the basis of their relevance to the research hypotheses: pregnancy
planning, perceived partner support, perception of motherhood, previous emotional history
and sleep problems. Each variable was operationalised through a single item with prede-
fined response options, following a coding scheme established in the research protocol:

• Pregnancy planning was assessed through a dichotomous item (planned/unplanned
pregnancy).

• Perceived partner support was assessed through a dichotomous item concerning
the presence or absence of emotional support from the partner during pregnancy
(present/absent).

• Perception of motherhood was assessed through an item with three response options
reflecting the subjective attitude towards pregnancy and the maternal role: positive
(“I want this child, I am happy”), ambivalent (“I have some worries or fears”) and
negative (“I regret being pregnant”).

• Previous emotional history was assessed through a dichotomous item concerning the
presence or absence of emotional difficulties prior to pregnancy (present/absent).

• Sleep problems during pregnancy were assessed through a dichotomous item con-
cerning the presence or absence of sleep difficulties experienced during pregnancy
(present/absent).

These variables were measured using single items not derived from validated psy-
chometric scales; this operationalisation is acknowledged as a limitation of the study (see
Section 4.8).

2.3.2. Edinburgh Postnatal Depression Scale (EPDS)

Antenatal depressive symptoms were assessed using the Edinburgh Postnatal Depres-
sion Scale (EPDS), a 10-item screening instrument developed by Cox et al. [29]. For the
Romanian population, the version adapted and validated for the antenatal period (EPDS-R)
was used [30]. Each item is rated on a four-point Likert scale, with total scores ranging
from 0 to 30; higher scores indicate greater severity of depressive symptoms. The EPDS is
a screening instrument and does not establish a clinical diagnosis of depression. A score
of ≥14 was taken to indicate a positive screen and defined the dependent variable in the
regression analyses [30]. Item 10 (self-harm ideation) was monitored separately, with any
non-zero response prompting referral for clinical assessment. In the present sample, no
participant reported self-harm ideation on this item. Internal consistency in the present
sample was good (Cronbach’s α = 0.85).

2.3.3. Adult Attachment Scale (AAS)

Participants’ attachment style was assessed using the Adult Attachment Scale (AAS),
developed by Collins and Read [31]. The instrument comprises 18 items organised into
three subscales corresponding to the dimensions of adult attachment—Close, Depend
and Anxiety—rated on a five-point Likert scale ranging from 1 (“strongly disagree”) to
5 (“strongly agree”). Mean scores were calculated for each of the three subscales for every
participant, and the predominant attachment style was defined as the subscale with the
highest mean score, according to a pre-specified decision rule. The resulting classifica-
tion (secure, avoidant or anxious–ambivalent) was used as a categorical variable in the
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inferential analyses. Internal consistency of the AAS in the present sample was acceptable
(Cronbach’s α = 0.73).

2.4. Data Collection Procedure

After written informed consent had been obtained, participants completed all study
instruments within a single assessment session. All instruments were completed individu-
ally, in a setting that ensured confidentiality of responses and standardised administration
conditions. Questionnaires were completed either in printed form or through a secure
electronic platform, according to participants’ preference and availability. Administration
of the instruments was standardised and coordinated by a clinical psychologist. The mean
completion time for all instruments was approximately 30–35 min.

Following data collection, all questionnaires were checked for completeness, coded
and entered into the database used for the statistical analyses. All data were anonymised
prior to statistical processing, with each participant being identified solely by a unique
numerical code.

2.5. Ethical Considerations

The study was conducted in accordance with the Declaration of Helsinki and with
the ethical principles applicable to research involving human participants. The study
protocol was approved by the Ethics Committee of the “Francisc I. Rainer” Institute of
Anthropology, Romanian Academy (Approval No. 281/2021 of 12 October 2021), before
recruitment commenced.

Participation was voluntary. Before enrolment, all participants received information
regarding the objectives and procedures of the research, the voluntary nature of participa-
tion, the right to withdraw at any time without consequences for their medical care, and the
measures adopted to protect confidentiality and personal data. Written informed consent
was obtained before any research procedure was initiated.

All data were anonymised prior to statistical processing and used exclusively for the
purposes of the present research, in accordance with the principles of confidentiality and
personal data protection.

2.6. Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics, version 29.0 (IBM Corp.,
Armonk, NY, USA) for descriptive statistics and bivariate analyses, while penalized logistic
regression was carried out in R, version 4.6.1 (R Foundation for Statistical Computing,
Vienna, Austria), using the logistf package (version 1.26.1).

Continuous variables were presented as mean ± standard deviation (SD) or as median
and interquartile range (IQR), depending on data distribution, and categorical variables
were expressed as frequencies and percentages. The distribution of continuous variables
was assessed by graphical inspection and the Shapiro–Wilk test. There were no missing
data: all 140 participants provided complete responses for every variable analysed, and no
imputation or case exclusion was required.

Associations between categorical variables were examined using Pearson’s χ2 test, and
effect size was estimated using Cramér’s V coefficient, for which 95% confidence intervals
were obtained using the noncentral chi-square method. In contingency tables in which more
than 20% of cells had expected frequencies below 5, or in which cells with zero observed
frequency were present, the significance of the association was additionally verified using
the Fisher–Freeman–Halton exact test (Monte Carlo estimation, 10,000 samples), in order to
ensure the validity of inference under sparse-frequency conditions. Relationships between
ordinal variables, or between continuous variables not following a normal distribution,
were examined using Spearman’s correlation coefficient.
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Factors independently associated with a positive antenatal depression screen were
examined using penalized logistic regression with Firth’s method, with the presence of an
EPDS score ≥ 14 as the dependent variable. This method was chosen after quasi-complete
separation was identified in the initial maximum likelihood logistic regression models, a
phenomenon reflected in unstable coefficient estimates and extreme odds ratio values. Firth
penalized logistic regression reduces the bias of maximum likelihood estimates and yields
finite, stable estimates in situations characterised by data separation or a small number
of events.

Attachment style was not entered as a predictor in the multivariable model: the ab-
sence of any case with EPDS ≥ 14 in the secure and avoidant categories produced complete
separation, which is incompatible with stable coefficient estimation. The relationship be-
tween attachment style and depressive symptoms was therefore analysed at the bivariate
level only.

Construction of the multivariable model followed a parsimonious approach, guided by
the study hypotheses, the clinical relevance of the variables and the results of the bivariate
analyses. The number of available events (21 participants with EPDS ≥ 14) limited the
number of predictors that could be estimated reliably; in line with recommendations on
the number of events per variable, the main model included two predictors (perception of
motherhood and previous emotional history). Collinearity between the two predictors was
assessed prior to estimation: although they were moderately associated (φ = 0.537), the
variance inflation factor was 1.41 (tolerance = 0.711), well below conventional thresholds,
indicating no problematic collinearity. Additional models incorporating pregnancy plan-
ning, perceived partner support and sleep problems were evaluated as sensitivity analyses;
as the inclusion of these variables did not alter the direction, significance or magnitude of
the principal association, the most parsimonious model was retained.

Regression results are presented as odds ratios (OR) with 95% confidence intervals
(95% CI) and p values. Overall model significance was assessed using the likelihood ratio
test. All statistical tests were two-tailed, and the threshold for statistical significance was
set at p < 0.05.

Given the cross-sectional design of the study, all results were interpreted as statistical
associations between variables, without permitting causal inference.

3. Results
3.1. Characteristics of the Study Sample

The sample comprised 140 pregnant women in the third trimester of pregnancy, with
a mean age of 33.56 ± 3.19 years (range 28–40 years; median 34.0). Most participants had
university or postgraduate education (73.6%), lived in an urban setting (69.3% in Bucharest)
and were married (74.3%) or in a stable relationship (22.9%). With regard to obstetric
characteristics, 60.0% had one child, 37.1% were primiparous and 2.9% had two children;
approximately half of the pregnancies had been planned (48.6%). Most women reported
the presence of partner support (72.9%).

With regard to the psychosocial variables, perception of motherhood was predomi-
nantly ambivalent (58.6%), followed by negative (21.4%) and positive (20.0%), while 48.6%
of participants reported a history of emotional difficulties prior to pregnancy. The socio-
demographic, obstetric and psychosocial characteristics of the sample are presented in
Table 1.

https://doi.org/10.3390/diagnostics16152320

https://doi.org/10.3390/diagnostics16152320


Diagnostics 2026, 16, 2320 8 of 21

Table 1. Sociodemographic, obstetric, and psychosocial characteristics of the study sample (N = 140).

Characteristic Category n (%)

Age (years)
Mean ± SD 33.56 ± 3.19

Range 28–40

Age group (years)
28–32 54 (38.6)
33–37 71 (50.7)
38–40 15 (10.7)

Education
Secondary (high school) 25 (17.9)

University/postgraduate 103 (73.6)
Doctoral 12 (8.6)

Residence
Bucharest (capital) 97 (69.3)

Other cities 43 (30.7)

Marital status
Married 104 (74.3)

Stable relationship 32 (22.9)
Single mother 4 (2.9)

Number of children
0 (primiparous) 52 (37.1)

1 84 (60.0)
2 4 (2.9)

Gestational stage
Early third trimester (28–32 wk) 86 (61.4)
Late third trimester (33–39 wk) 54 (38.6)

Pregnancy planning
Planned 68 (48.6)

Unplanned 72 (51.4)

Partner support
Present 102 (72.9)
Absent 38 (27.1)

Perception of motherhood
Positive 28 (20.0)

Ambivalent 82 (58.6)
Negative 30 (21.4)

Previous emotional history
Present 68 (48.6)
Absent 72 (51.4)

Attachment style (AAS)
Secure 26 (18.6)

Avoidant 37 (26.4)
Anxious–ambivalent 77 (55.0)

Depressive symptoms
(EPDS)

0–8 (none) 79 (56.4)
9–11 (possible) 23 (16.4)

12–13 (high probability) 17 (12.1)
≥14 (positive screen) 21 (15.0)

Percentages may not sum to 100% owing to rounding. Abbreviations: AAS, Adult Attachment Scale; EPDS,
Edinburgh Postnatal Depression Scale; SD, standard deviation; wk, weeks.

3.2. Distribution of Attachment Styles and Depressive Symptoms

Within the sample, the anxious–ambivalent attachment style was the most frequent,
identified in 77 participants (55.0%), followed by the avoidant style (37 participants; 26.4%)
and the secure style (26 participants; 18.6%). As assessed by the Edinburgh Postnatal
Depression Scale (EPDS), antenatal depressive symptoms were absent in slightly more
than half of the participants (56.4% with scores of 0–8), whereas 21 participants (15.0%)
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obtained EPDS scores of ≥14, corresponding to a positive antenatal depression screen. The
distribution of EPDS scores across attachment style, perception of motherhood and sleep
problems is summarised in Figure 1A–C.

Figure 1. Distribution of Edinburgh Postnatal Depression Scale (EPDS) score bands within categories
of (A) attachment style, (B) perception of motherhood, and (C) sleep problems during pregnancy
(N = 140). Percentages are calculated within each group and may not sum to 100% owing to
rounding. Every non-zero category is labelled; labels for very small segments are placed above the
bar. Chi-square statistics and Cramér’s V are shown for each association. EPDS, Edinburgh Postnatal
Depression Scale.
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The association analysis revealed a significant relationship between attachment style
and the level of antenatal depressive symptoms (χ2 = 52.281; df = 6; p < 0.001; Cramér’s
V = 0.432). As more than 20% of cells had expected frequencies below 5, significance was
confirmed using the Fisher–Freeman–Halton exact test (p < 0.001). No participant with
a secure attachment style obtained an EPDS score of ≥14, and elevated scores occurred
exclusively among women with an anxious–ambivalent style, of whom 27.3% had a positive
screen (EPDS ≥ 14). The full distribution of EPDS categories by attachment style (Figure 1A)
is presented in Table 2.

Table 2. Distribution of EPDS categories by attachment style (N = 140).

Attachment Style 0–8
n (%)

9–11
n (%)

12–13
n (%)

≥14
n (%)

Total
n (%)

Secure 24 (92.3) 2 (7.7) 0 (0.0) 0 (0.0) 26 (100)
Avoidant 31 (83.8) 6 (16.2) 0 (0.0) 0 (0.0) 37 (100)

Anxious–ambivalent 24 (31.2) 15 (19.5) 17 (22.1) 21 (27.3) 77 (100)
Total 79 (56.4) 23 (16.4) 17 (12.1) 21 (15.0) 140 (100)

χ2 = 52.281, df = 6, p < 0.001; Cramér’s V = 0.432 (95% CI, 0.290–0.531); Fisher–Freeman–Halton exact test
p < 0.001. Row percentages may not sum to 100% owing to rounding. Confidence intervals for Cramér’s V were
obtained using the noncentral chi-square method. Bold indicates the total row for the whole sample (N = 140).
Abbreviations: CI, confidence interval; EPDS, Edinburgh Postnatal Depression Scale; df, degrees of freedom.

3.3. Associations Between Psychosocial Factors and Antenatal Depressive Symptoms

The bivariate analyses were extended to examine the associations between antenatal
depressive symptoms and the principal psychosocial variables assessed: perception of
motherhood and a history of emotional difficulties.

Perception of motherhood (Figure 1B) was significantly associated with the severity
of depressive symptoms (χ2 = 74.556; df = 6; p < 0.001; Cramér’s V = 0.516; confirmed by
the Fisher–Freeman–Halton exact test, p < 0.001). Participants with a positive perception
predominantly obtained low EPDS scores (85.7% in the 0–8 range), with no case of a positive
screen. By contrast, among women with a negative perception, 60.0% obtained EPDS scores
of ≥14. The full distribution is presented in Table 3.

Table 3. Distribution of EPDS categories by perception of motherhood (N = 140).

Perception of
Motherhood

0–8
n (%)

9–11
n (%)

12–13
n (%)

≥14
n (%)

Total
n (%)

Positive 24 (85.7) 3 (10.7) 1 (3.6) 0 (0.0) 28 (100)
Ambivalent 53 (64.6) 16 (19.5) 10 (12.2) 3 (3.7) 82 (100)

Negative 2 (6.7) 4 (13.3) 6 (20.0) 18 (60.0) 30 (100)
Total 79 (56.4) 23 (16.4) 17 (12.1) 21 (15.0) 140 (100)

χ2 = 74.556, df = 6, p < 0.001; Cramér’s V = 0.516 (95% CI, 0.379–0.617); Fisher–Freeman–Halton exact test
p < 0.001. Row percentages may not sum to 100% owing to rounding. Confidence intervals for Cramér’s V were
obtained using the noncentral chi-square method. Bold indicates the total row for the whole sample (N = 140).
Abbreviations: CI, confidence interval; EPDS, Edinburgh Postnatal Depression Scale; df, degrees of freedom.

A significant association was also observed between a history of emotional difficulties
and the level of depressive symptoms (χ2 = 26.351; df = 3; p < 0.001; Cramér’s V = 0.434).
Among participants with a previous emotional history, 29.4% obtained EPDS scores of
≥14, compared with only 1.4% of women without such a history. The full distribution is
presented in Table 4.
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These findings indicated that attachment style, perception of motherhood and previous
emotional history were all associated with the severity of antenatal depressive symptoms.
Variables of statistical and clinical relevance were subsequently entered into the multivari-
able analysis in order to assess their independent association with a positive antenatal
depression screen (EPDS ≥ 14).

Table 4. Distribution of EPDS categories by previous emotional history (N = 140).

Previous Emotional
History

0–8
n (%)

9–11
n (%)

12–13
n (%)

≥14
n (%)

Total
n (%)

Present 28 (41.2) 9 (13.2) 11 (16.2) 20 (29.4) 68 (100)
Absent 51 (70.8) 14 (19.4) 6 (8.3) 1 (1.4) 72 (100)
Total 79 (56.4) 23 (16.4) 17 (12.1) 21 (15.0) 140 (100)

χ2 = 26.351, df = 3, p < 0.001; Cramér’s V = 0.434 (95% CI, 0.246–0.585). Row percentages may not sum to 100%
owing to rounding. Confidence intervals for Cramér’s V were obtained using the noncentral chi-square method.
Bold indicates the total row for the whole sample (N = 140). Abbreviations: CI, confidence interval; EPDS,
Edinburgh Postnatal Depression Scale; df, degrees of freedom.

3.4. Sleep Problems and Antenatal Depressive Symptoms

Sleep problems reported during pregnancy (Figure 1C) were significantly associated
with the severity of antenatal depressive symptoms (χ2 = 28.418; df = 3; p < 0.001; Cramér’s
V = 0.451). Among participants reporting sleep disturbances, 31.0% had a positive screen
(EPDS ≥ 14), compared with only 3.7% of those without such difficulties. The full distribu-
tion is presented in Table 5.

Table 5. Distribution of EPDS categories by sleep problems during pregnancy (N = 140).

Sleep Problems 0–8
n (%)

9–11
n (%)

12–13
n (%)

≥14
n (%)

Total
n (%)

Present 24 (41.4) 5 (8.6) 11 (19.0) 18 (31.0) 58 (100)
Absent 55 (67.1) 18 (22.0) 6 (7.3) 3 (3.7) 82 (100)
Total 79 (56.4) 23 (16.4) 17 (12.1) 21 (15.0) 140 (100)

χ2 = 28.418, df = 3, p < 0.001; Cramér’s V = 0.451 (95% CI, 0.264–0.602). Row percentages may not sum to 100%
owing to rounding. Confidence intervals for Cramér’s V were obtained using the noncentral chi-square method.
Bold indicates the total row for the whole sample (N = 140). Abbreviations: CI, confidence interval; EPDS,
Edinburgh Postnatal Depression Scale; df, degrees of freedom.

Sleep problems were also differentially distributed across attachment styles: they were
reported by 54.5% of participants with anxious–ambivalent attachment and 37.8% of those
with avoidant attachment, but by only 7.7% of those with secure attachment. This pattern
suggests that sleep difficulties extend across both insecure attachment styles, and not solely
the anxious–ambivalent style.

3.5. Factors Independently Associated with a Positive Antenatal Depression Screen

To identify the factors independently associated with a positive antenatal depression
screen (EPDS ≥ 14), a Firth penalized logistic regression model was constructed in accor-
dance with the statistical analysis plan. Attachment style could not be entered as a predictor
because of complete separation (no case with EPDS ≥ 14 in the secure and avoidant cate-
gories); its relationship with depressive symptoms was therefore analysed at the bivariate
level only (Table 2). The multivariable model included perception of motherhood and a
history of emotional difficulties.
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The overall model was statistically significant (likelihood ratio χ2 = 49.47; df = 2;
p < 0.001; n = 140). Negative perception of motherhood remained independently associated
with a positive screen for antenatal depressive symptoms (OR = 21.61; 95% CI, 5.75–120.14;
p < 0.001). A history of emotional difficulties did not remain independently associated after
adjustment (OR = 3.26; 95% CI, 0.42–36.65; p = 0.251). The Firth model estimates, together
with their 95% confidence intervals, are displayed graphically in Figure 2.

Figure 2. Forest plot of the Firth penalized logistic regression model for screen-positive antenatal
depression (EPDS ≥ 14). Points represent odds ratios (OR); horizontal lines represent 95% confidence
intervals on a logarithmic scale. The dashed vertical line indicates OR = 1 (no association). CI,
confidence interval; EPDS, Edinburgh Postnatal Depression Scale; OR, odds ratio.

The width of the confidence interval for perception of motherhood reflects the small
number of events and indicates an estimate that is robust in direction and significance but
imprecise in magnitude, requiring confirmation in larger samples.

Sensitivity analyses were conducted by entering additional variables into the model.
Sleep problems, which showed a strong bivariate association with a positive screen
(Section 3.4), did not remain independently associated after adjustment for perception
of motherhood and previous emotional history (OR = 2.63; 95% CI, 0.58–13.47; p = 0.209),
and the likelihood ratio test indicated no significant improvement in model fit (LR χ2 = 2.11;
df = 1; p = 0.146). Models incorporating pregnancy planning and perceived partner support
likewise did not alter the direction, significance or magnitude of the principal association.
Accordingly, although sleep problems represent a robust bivariate marker of depressive
vulnerability, their informative contribution overlaps with that of the other psychosocial
dimensions assessed, and the most parsimonious model was retained.

The full results are presented in Table 6.

Table 6. Firth penalized logistic regression: factors independently associated with a positive antenatal
depression screen (EPDS ≥ 14).

Predictor B OR 95% CI p

Negative perception of motherhood 3.073 21.61 5.75–120.14 <0.001
Previous emotional history 1.182 3.26 0.42–36.65 0.251

Model: Likelihood ratio χ2 = 49.47, df = 2, p < 0.001; n = 140. Reference categories: non-negative perception of
motherhood; no previous emotional history. Attachment style was not entered in the multivariable model because
of complete separation (no EPDS ≥ 14 cases in the secure and avoidant groups). Sleep problems were tested as
an additional predictor but were not independently associated with EPDS ≥ 14 (OR = 2.63; 95% CI, 0.58–13.47;
p = 0.209; likelihood ratio test p = 0.146). Abbreviations: B, regression coefficient; CI, confidence interval; EPDS,
Edinburgh Postnatal Depression Scale; OR, odds ratio; df, degrees of freedom.

4. Discussion
4.1. Main Findings

The present study examined psychosocial factors associated with antenatal depressive
symptoms in a sample of women in the third trimester of pregnancy, highlighting the
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role of perception of motherhood, previous emotional history, attachment style and sleep
problems in antenatal psychological vulnerability. The importance of identifying these
factors early is supported by evidence documenting the impact of perinatal mental health
disorders on children’s emotional, cognitive and behavioural development [4,32], as well
as the association of maternal depression with unfavourable perinatal outcomes [33]. The
high prevalence of perinatal depressive symptoms, documented in syntheses at a global
level [34–36], underlines the public health dimension of this problem, and its determinants
vary according to national socio-economic context [37].

The bivariate analyses revealed consistent associations between these variables and
the severity of depressive symptoms, in keeping with the contemporary conceptualisa-
tion of antenatal depression as a multifactorial condition situated at the intersection of
cognitive, affective and relational factors [5]. Specifically, anxious–ambivalent attachment
and negative perceptions of motherhood were associated with the highest levels of depres-
sive symptoms, whereas secure attachment and positive maternal representations were
associated with more adaptive emotional profiles.

In the multivariable analysis using Firth penalized logistic regression, negative percep-
tion of motherhood remained independently associated with a positive screen for antenatal
depressive symptoms (EPDS ≥ 14). This finding suggests that the cognitive and emotional
representations of motherhood may reflect deeper mechanisms of affective and relational
organisation involved in antenatal psychological adaptation [17,18].

By simultaneously integrating several psychological and relational dimensions, the
study supports the value of a multidimensional approach to perinatal mental health
and the relevance of an integrated assessment of emotional vulnerability during the
antenatal period.

4.2. Attachment and Antenatal Depressive Symptoms

One of the most relevant findings is the strong association between attachment style
and the severity of antenatal depressive symptoms. Participants with anxious–ambivalent
attachment presented the highest levels of depressive symptoms, whereas women with
secure attachment did not reach thresholds indicative of a positive screen.

These findings accord with the literature showing that attachment insecurity is associ-
ated with difficulties in emotional regulation, interpersonal hypersensitivity and heightened
vulnerability to psychological stress [11,38]. During pregnancy, the activation of attachment
systems and the relational reorganisation specific to the transition to motherhood may
intensify the need for emotional security and interpersonal support, thereby increasing
the susceptibility of women with insecure attachment to depressive and anxiety symp-
toms [13,39]. Recent studies suggest that emotional regulation may mediate the relationship
between attachment insecurity and depressive symptoms during pregnancy [40,41].

From a theoretical standpoint, anxious–ambivalent attachment is characterised by
hyperactivation of attachment strategies, excessive preoccupation with close relationships
and a heightened need for external validation [11]. Against the background of the bio-
logical and emotional changes specific to pregnancy, these characteristics may be associ-
ated with increased emotional distress. Secure attachment, by contrast, is associated with
adaptive coping strategies, more effective affect regulation and appropriate use of social
support [15,41], as well as with more favourable health behaviours during pregnancy [42].

It should be emphasised that, owing to complete separation of the data—no case with
EPDS ≥ 14 in the secure and avoidant groups—attachment style could not be included in
the multivariable model, and its relationship with depressive symptoms was analysed at
the bivariate level only. Consequently, although the observed association is strong, it is
interpreted as a statistical relationship, without implying a causal direction.
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Similar findings have recently been reported in a Romanian sample of pregnant
women, in which anxious–ambivalent attachment was associated with elevated levels of
antenatal depressive symptoms in the third trimester [43]. Comparable patterns have also
been described in different socio-cultural contexts, including a perinatal cohort in Japan,
where attachment insecurity was associated with a positive EPDS screen [44], suggesting
that attachment-related vulnerability may constitute a cross-culturally relevant factor.

4.3. Perception of Motherhood as a Central Dimension of Emotional Adaptation

Another important finding is the strong association between perception of motherhood
and the severity of antenatal depressive symptoms—and, in the Firth model, the only vari-
able that remained independently associated with a positive screen. Participants reporting
negative representations of motherhood presented the highest levels of depressive symp-
toms, whereas positive perceptions were associated with more adaptive emotional profiles.

These findings suggest that the way in which women internalise the experience of
pregnancy and anticipate the transition to the maternal role may be associated with both
emotional adaptation and psychological vulnerability. Negative maternal representations
may reflect emotional insecurity, anticipatory anxiety and difficulties in integrating mater-
nal identity [16,45].

Convergent findings have recently been reported in studies of similar populations,
which identified associations between negative representations of motherhood, attachment
insecurity and antenatal depressive symptoms [27]. In the present sample, participants with
secure attachment predominantly reported positive perceptions of motherhood, whereas
anxious–ambivalent attachment was associated almost exclusively with negative or am-
bivalent representations. These findings are consistent with theoretical models describing
motherhood as a complex process of psychological and relational reorganisation [18], a pro-
cess also reflected at the level of the neurobiological changes associated with pregnancy [46].
The quality of antenatal maternal representations has, in turn, been associated with the
mother–infant bond in the postnatal period [47].

The reorganisation of family functioning and of the support network during the tran-
sition to parenthood has been described in the Romanian literature through the circumplex
model of marital and family systems [26], which offers a framework for understanding
how family cohesion and adaptability relate to the emotional resources available during
the perinatal period.

4.4. The Role of Previous Emotional History

Previous emotional history was significantly associated with antenatal depressive
symptoms at the bivariate level: among participants with a previous emotional history,
29.4% had a positive screen (EPDS ≥ 14), compared with only 1.4% of those without such a
history (χ2 = 26.351; p < 0.001; Cramér’s V = 0.434). Moreover, of the 21 participants with
EPDS ≥ 14, 20 (95.2%) had reported a previous emotional history, underlining the clinical
relevance of this dimension as an indicator of vulnerability.

In the adjusted multivariable model, however, previous emotional history did not
remain independently associated with a positive screen (OR = 3.26; 95% CI, 0.42–36.65;
p = 0.251). This pattern is explained by the substantial overlap between previous emo-
tional history and the other psychosocial dimensions: none of the participants with secure
attachment reported a previous emotional history, whereas 63.6% of those with anxious–
ambivalent attachment did so. The association of previous emotional history therefore
appears to overlap with attachment organisation and perception of motherhood, rather
than acting independently. From a clinical perspective, this suggests that previous emo-
tional history remains a useful signal of vulnerability in antenatal assessment, although
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its informative value partly overlaps with that of attachment style—an aspect warrant-
ing confirmation in larger samples [19,48]. The literature further suggests that early ad-
verse experiences may contribute to maternal emotional vulnerability during the perinatal
period [49].

4.5. Contextual and Relational Factors

With regard to contextual factors, pregnancy planning and perceived partner support
were evaluated as additional variables in sensitivity analyses. Their inclusion in the
multivariable model did not alter the direction, significance or magnitude of the principal
association, and neither reached the threshold of statistical significance after adjustment.

This finding should be interpreted with caution. The relationship between social sup-
port and perinatal mental health is complex and probably mediated by additional factors,
including relationship quality, individual coping strategies and participants’ interpersonal
histories. Recent meta-analyses have shown that low social support is associated with
perinatal depression and anxiety, although the magnitude of this effect may vary according
to population characteristics and socio-cultural context [50,51]. The quality of the couple
relationship and personality traits may, in turn, modulate this association [52]. The absence
of an independent association in the present sample may also reflect the small size of the
subgroups and the measurement of support through a single item.

Sleep problems reported during pregnancy were likewise strongly associated with
antenatal depressive symptoms at the bivariate level, but did not remain independently
associated after adjustment for perception of motherhood and previous emotional history.
This pattern is consistent with the literature describing a bidirectional and closely inter-
twined relationship between sleep disturbances and perinatal depressive symptoms [24].
The differential distribution of sleep problems across attachment styles—more frequent in
anxious–ambivalent and avoidant attachment—suggests that sleep difficulties may reflect
a shared substrate of emotional vulnerability rather than an independent correlate. From a
clinical perspective, the presence of sleep disturbances may serve as an accessible warning
signal in antenatal assessment, even though its informative value overlaps with that of
other psychosocial dimensions. The frequent comorbidity of anxiety and depression during
the perinatal period may also contribute to the overlap between these dimensions [53].

4.6. Integration of Findings and Contribution of the Study

The findings support an integrated model of antenatal depressive symptoms, in which
psychological, cognitive and relational variables are convergently associated with emotional
vulnerability during pregnancy. Perception of motherhood, previous emotional history,
attachment style and sleep problems do not appear to operate independently, but rather to
delineate a complex psychological profile associated with antenatal depressive symptoms.

Investigating these relationships in a sample from an Eastern European context con-
tributes to reducing the existing gap in the regional literature on antenatal mental health.
The study forms part of an interdisciplinary line of research developed in Romania, at the
intersection of medical anthropology, clinical psychology and perinatal health [43].

4.7. Clinical Implications

From a clinical perspective, the findings support the value of implementing systematic
psychological screening during the antenatal period, encompassing not only the assessment
of depressive symptoms but also the exploration of perception of motherhood, attachment
style, emotional history and sleep quality. It should be emphasised that the EPDS is a
screening instrument rather than a diagnostic one; a score of ≥14 indicates the need for
further clinical assessment, not a diagnosis of depression [54].
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Integrating these dimensions may facilitate more accurate identification of women at
increased psychological risk and the development of personalised preventive interventions.
Current international guidelines recommend the inclusion of depression and anxiety screen-
ing in routine antenatal assessment, particularly for women with psychological risk factors
or a relevant emotional history [7,55]. Present evidence also supports offering preventive
psychological interventions to women at increased risk [56,57], although effective access
to perinatal mental health services remains limited in routine practice [58]. These clini-
cal implications should be regarded as preliminary: given the cross-sectional design and
the small number of positive screens, the present findings require confirmation in larger,
longitudinal and multicentre studies before they can be translated into specific clinical
recommendations or implemented in routine antenatal care.

4.8. Limitations

The study has several limitations. First, the cross-sectional design does not permit
causal relationships between variables to be established, only the identification of statistical
associations. Second, the use of self-report instruments may introduce response biases,
including social desirability. Furthermore, although the EPDS is a well-validated screening
instrument, it does not establish a clinical diagnosis of depression and may yield false-
positive or false-negative classifications depending on the selected cut-off and the clinical
context; the outcome analysed here therefore reflects a positive screen rather than diagnosed
depression, and some outcome misclassification cannot be excluded. In addition, the
assessment of certain psychosocial variables (perception of motherhood, partner support,
previous emotional history, pregnancy planning and sleep problems) through single, non-
validated items limits the depth and reliability of measurement.

The attachment scale (AAS) does not have a dedicated validation in the Romanian
population of mothers; internal consistency in the present sample was nonetheless ac-
ceptable (α = 0.73). The sample, predominantly urban and relatively homogeneous in
socio-cultural terms, limits the generalisability of the findings to women from rural settings
or other socio-economic backgrounds. Vulnerable populations, such as migrant or refugee
women, present distinct risk profiles and remain insufficiently represented in the present
study [59,60].

Certain potentially relevant variables—including socio-economic status, employ-
ment, relationship satisfaction, previous obstetric complications and psychiatric treatment
history—were not assessed at this stage of the project. Residual confounding therefore
cannot be excluded.

The small number of events (21 cases with EPDS ≥ 14) limited the number of predictors
that could be estimated and resulted in wide confidence intervals; although Firth’s method
yielded finite and stable estimates under conditions of separation, the magnitude of the
odds ratios should be interpreted with caution and requires confirmation in larger samples.
Complete separation in the attachment × EPDS cells necessitated bivariate analysis of
this relationship.

4.9. Future Research Directions

Future studies should employ longitudinal designs, allowing investigation of the
course of depressive symptoms throughout pregnancy and the postpartum period, as
well as examination of the directionality of the relationships between the psychological
variables examined [61]. The integration of biomarkers (neuroendocrine, inflammatory
and physiological indicators of stress) may contribute to a better understanding of the
mechanisms involved in perinatal emotional vulnerability. Investigating dimensions spe-
cific to the third trimester, such as fear of childbirth, could refine explanatory models
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of emotional vulnerability in the period preceding childbirth [62]. Extending research to
more socio-demographically diverse populations and using validated multidimensional
instruments for perception of motherhood and relational support would strengthen the
validity of the conclusions.

5. Conclusions
The present study examined the psychosocial factors associated with a positive antena-

tal depression screen in a sample of women in the third trimester of pregnancy, integrating
attachment style, perception of motherhood, previous emotional history and sleep problems.
The findings indicate that negative perception of motherhood was the only factor that re-
mained independently associated with a positive antenatal depression screen (EPDS ≥ 14).
At the bivariate level, anxious–ambivalent attachment, previous emotional history and
sleep disturbances were also significantly associated, reflecting a shared substrate of emo-
tional vulnerability. From a methodological standpoint, the use of Firth penalized logistic
regression allowed stable estimates to be obtained under conditions of data separation and
a small number of events.

From a clinical perspective, these findings support the value of an integrated psy-
chosocial assessment during the antenatal period, complementing standard EPDS screening
with the exploration of perception of motherhood, attachment style, emotional history and
sleep quality. Early identification of women with a profile of psychological vulnerability
may facilitate timely referral to perinatal mental health services and the development
of personalised preventive interventions. Future studies with longitudinal designs and
larger, more diverse samples are needed to confirm these associations and to investigate
the directionality of the relationships identified.
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