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Abstract: This study investigated the effects of perceived parental
bonding, sociodemographic and gestational variables on the intensity
of maternal-fetal attachment (MFA) in the context of high-risk
pregnancies. This is a quantitative, cross-sectional study involving
119 participants. A sociodemographic questionnaire, the Maternal-
Fetal Attachment Scale-Brief Version, and the Parental Bonding
Instrument were administered. The results of the multiple linear
regression analysis were statistically significant (p < .05). The final
model explained 28.7 % of the variance in MFA and included the
variables of paternal overprotection, paternal care, maternal age,
gestational age, and the support from the baby's father. We
emphasize that MFA intensity is multidetermined, involving aspects
of life history, social, and situational factors. The woman’s perception
of paternal bonding during her childhood and adolescence, as well as
the support from the baby's father during the gestational period, are
highlighted as influential factors for maternal-fetal attachment,
indicating the importance of paternal involvement throughout the
life cycle. Implications for professional practice, as well as limitations
and recommendations for future studies are discussed.

Keywords: maternal-fetal relations; high-risk pregnancy; family
relations; pregnancy

Resumo: Este estudo investigou os efeitos da percep¢do do vinculo
parental, varidveis sociodemograficas e gestacionais na intensidade do
apego materno-fetal (AMF) no contexto de gestacdo de alto risco. Trata-se
de um estudo quantitativo e transversal com 119 participantes. Foi aplicado
um questiondrio sociodemografico, a Escala de Apego Materno-Fetal -
Versdo Breve e o Parental Bonding Instrument. Os resultados da analise de
regressao linear multipla foram estatisticamente significativos (p < 0,05). O
modelo final explicou 28,7 % da variancia do AMF e foi composto pelas
variaveis de superprotecdo paterna, cuidado paterno, idade da mulher,
idade gestacional e suporte do pai do bebé. Reitera-se que a intensidade do
AMF é multideterminada, envolvendo aspectos da historia de vida, sociais e
situacionais. A percep¢do da mulher acerca do vinculo paterno durante sua
infancia e adolescéncia e o apoio do pai do bebé no periodo gestacional
destacam-se como fatores influentes para a vinculagdo materno-fetal,
indicando a importancia do envolvimento paterno ao longo do ciclo vital.
Sdo pontuadas implicagdes para a pratica profissional, bem como limitagdes
e recomendacgdes de estudos futuros.

Palavras-chave: relagdes materno-fetais; gravidez de alto risco; relagdes
familiares; gestacdo
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Resumen: Este estudio investigd los efectos de la percepcion del vinculo parental, las variables
sociodemograficas y gestacionales en la intensidad del apego materno-fetal (AMF) en el contexto de embarazos
de alto riesgo. Se trata de un estudio cuantitativo y transversal con 119 participantes. Se aplicéd un cuestionario
sociodemografico, la Escala de Apego Materno-Fetal-Versiéon Breve y el Parental Bonding Instrument. Los
resultados del andlisis de regresion lineal multiple fueron estadisticamente significativos (p < .05). El modelo
final explicé el 28.7 % de la varianza del AMF y estuvo compuesto por las variables de sobreprotecciéon paterna,
cuidado paterno, edad de la mujer, edad gestacional y apoyo del padre del bebé. Se reitera que la intensidad del
AMF es multideterminada, lo que involucra aspectos de la historia de vida, sociales y situacionales. La percepcién
de la mujer sobre el vinculo paternal durante su infancia y adolescencia, asi como el apoyo del padre del bebé
durante el periodo gestacional, destacan como factores influyentes en el apego materno-fetal, lo que indica la
importancia de la participaciéon paterna a lo largo del ciclo vital. Se puntualizan implicaciones para la practica
profesional, asi como limitaciones y recomendaciones para estudios futuros.

Palabras clave: relacion materno-fetal; embarazo de alto riesgo; relaciones familiares; embarazo

Pregnancy is a natural process of human development that involves physical, hormonal, emotional,
and social changes for the pregnant woman, which necessitate a restructuring of identity and an
adaptation to new parental roles (Papalia & Martorell, 2022). Beyond attitudes and behaviors
evolutionarily selected to ensure the survival of offspring and, ultimately, the species, the mother-baby
relationship encompasses particular aspects of her internal world and evokes pre-pregnancy
experiences, such as the care received in childhood and parental models (Balle, 2017; Trombetta et al.,
2021). This relationship begins during intrauterine life, as throughout the gestational period, the baby
is impacted by the external world and the mother's experiences (Lucena et al., 2019; Rosa et al., 2021).

Although most pregnancies occur without major complications, about 20 % of women in Brazil
experience comorbidities and risks during this period (Alves et al., 2021). High-risk pregnancy occurs
when the gestational process poses risks to the health of the mother and/or the fetus, and certain
factors can increase the likelihood of its occurrence (Gadelha et al., 2020). Risk factors are related to
individual characteristics, unfavorable sociodemographic conditions, previous reproductive history,
obstetric diseases in the current pregnancy, and clinical complications (Rodrigues et al., 2017). These
aspects can trigger stress and negatively affect the mental health of the pregnant woman, potentially
impacting the bonding process with the baby and consequently leading to impairments in the child's
development, as well as difficulties in the process of adapting to motherhood (Topan et al., 2022).

Considering the importance of mother-infant bonding for healthy development, Cranley (1981)
defined the attachment/bond established by the mother toward the fetus as "maternal-fetal
attachment" (MFA). It is characterized by the intensity of the woman's attitudes during pregnancy
related to the establishment of a bond and closeness with the fetus, involving cognitive and affective
aspects, as well as her attributions regarding the fetus's physical and emotional characteristics
(Suryaningsih et al, 2020; Trombetta et al., 2021). The development of MFA is an important
component in the process of forming and adapting to motherhood, potentially influencing the
pregnancy experience and the quality of the mother-child relationship after birth (Ponti et al., 2021;
Sacchi etal,, 2021).

Review studies indicate that MFA functions as a predictor of healthy emotional, behavioral,
cognitive, and social development in early childhood, and that mothers who developed stronger MFA
tend to be less self-critical, more engaged in healthy behaviors during pregnancy, and less vulnerable
to negative psychological symptoms (Rolle et al., 2020; Trombetta et al., 2021). MFA is also associated
with a greater perception of competence regarding parental care in the postpartum period, increased
maternal sensitivity in identifying the newborn's needs, and better adaptation to motherhood (Celik &
Giineri, 2020; Gobel, 2019).

The development of maternal-fetal attachment is multidimensional, influenced by
socioeconomic variables, the quality of the marital relationship, the pregnant woman's education,
gestational age, and social support (Cheraghi & Jamshidimanesh, 2022; Sacchi et al., 2021; Topan et al,,
2022). Review studies highlight social support (from family and partner) as an important contextual
variable in determining the intensity of MFA, with greater perceived support being associated with
stronger maternal-fetal bonding and a smoother transition to motherhood (Cerqueira et al., 2023;
Yarcheski et al., 2009). However, another determining factor is the pregnant woman's own attachment
history with her caregivers. This is a foundational aspect of personality, contributing to the
development of internal functioning modes (mental representations or beliefs that guide an
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individual’s perception and behavior) and to her attitudes toward parental care (Gioia et al., 2023;
Rosa et al., 2021).

According to Attachment Theory, the quality and dynamics of the relationship established with
primary caregivers, especially during childhood and adolescence, contribute to the formation of
internal working models. These are mental representations the child creates about the environment,
themselves, and relationships (Karantzas et al, 2023). Such models evolve with the child's
development and begin to function as guides for interpreting events and relationships throughout life,
thereby integrating into their personality (Fraley & Roisman, 2019; Selcuk et al., 2024). As they
involve both affective and cognitive aspects, they tend to have a strong impact on interpersonal
relationships, attachment processes, self-construction, and the exercise of parenthood (Richter et al,,
2022; Sacchi et al, 2021). During pregnancy, it is common for women to revisit memories and
perceptions of their attachment to parental figures. This process may influence how they perceive
themselves as mothers and their closeness to the child, with the possibility of reworking and assigning
new meanings to these memories during pregnancy (Balle, 2017; Handelzalts et al., 2018; Hinesley et
al.,, 2020).

Although attachment theory proposes that the quality and intensity of primary attachment
influence other bonds throughout life, there are still few empirical studies that have sought to evaluate
the relationships between primary attachment and MFA, especially in the context of high-risk
pregnancies (Cerqueira et al.,, 2023; Handelzalts et al., 2018; Sacchi et al., 2021). Cerqueira et al. (2023)
conducted a review study aimed at investigating the scientific literature on MFA in high-risk
pregnancies and emphasized the need for research that also considers the pregnant woman's
attachment history as an influential factor, highlighting the absence of studies with this objective and
population, particularly in the Brazilian context. Furthermore, in a literature review over the last 13
years conducted by the authors of the present study, only ten studies were found relating primary
attachment to maternal-fetal attachment. Of these, only two (Balle, 2017; Handelzalts et al., 2018)
included high-risk pregnant women in their sample. However, no group comparisons or distinct
analyses considering gestational risk were conducted, making it impossible to assess whether the
relationships between variables and outcomes behave similarly in both conditions.

Two studies found were conducted in Brazil (Balle, 2017; Rosa et al., 2021). In a study with
839 pregnant women without gestational risk, Rosa et al. (2021) investigated the explanatory power
of sociodemographic, gestational, and primary attachment variables (using the Parental Bonding
Instrument, PBI) in the intensity of MFA through regression analyses. Pregnant women in their first
trimester, who were not living with a partner and who did not feel supported by the baby’s father
during pregnancy showed lower MFA scores. However, after controlling for these variables, paternal
overprotection was a positive predictor of MFA, while the other primary attachment dimensions
(Maternal and Paternal Care and Maternal Overprotection) did not show statistically significant
relationships. It is worth noting that all study participants exhibited high levels of MFA, regardless of
their perception of parental attachment, indicating that during pregnancy, a woman may bond with
her baby even without positive childhood memories.

Still in the Brazilian context, Balle (2017) conducted a study with 364 pregnant women, of
whom 14 % were considered high risk, to identify the relationships between MFA and
sociodemographic variables, prenatal care, and the care factor of the PBI. In a correlation analysis, the
author found a positive but weak association only with maternal care. Through regression analysis,
this same factor explained 5.1% of the variance in MFA. Although it did not indicate a significant
association between high-risk pregnancies and maternal-fetal attachment, this variable was positively
related to gestational age and negatively related to the mother's age.

In a longitudinal study with 1,301 pregnant women without gestational risk, Fukui et al.
(2021) investigated the relationships between primary attachment (PBI), maternal-fetal attachment,
and indicators of mental health. Through path analysis, they indicated that the perception of low
maternal and paternal care negatively affected the bond with the baby, and this effect persisted after
childbirth. However, the authors did not discuss the possible effects of sociodemographic (e.g., age) or
gestational variables (e.g., primiparity and gestational age) on these relationships. In contrast, Gioia et
al. (2023), using a sample of 1,177 pregnant women and regression analyses, indicated that
gestational age, primiparity, and perceptions of paternal and maternal care (assessed through the PBI)
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were statistically significant predictors of maternal-fetal attachment. It is worth noting that this
relationship was not mediated by indicators of mental health (e.g., anxiety and depression), suggesting
direct effects. Van Bussel et al. (2010) reported similar results based on positive but weak correlations
between paternal care and MFA in a sample of 403 pregnant women. No significant relationships were
found with other sociodemographic or gestational variables.

Sacchi et al. (2021) investigated the association between MFA, mental health, marital
relationship, and maternal primary attachment using a sample of 113 low-risk pregnant women.
Through correlation and regression analyses, maternal care was positively related to MFA, as was the
quality of the marital relationship. The authors indicated that the pregnant woman's past and current
relationships serve as models for her maternal representations regarding her relationship with the
baby, impacting the attachment. In agreement, Handelzalts et al. (2018) also found a positive
correlation between MFA and maternal care in a study with 341 pregnant women, 17.4 % of whom
were in high-risk pregnancies. However, when regression analysis was conducted, women with high
scores in the Care and Denial of Autonomy factors of maternal attachment also exhibited stronger
MFA. Other factors associated with greater intensity of MFA included younger age, lower education,
and fewer previous births. In the study, no significant associations were found between high-risk
conditions and maternal-fetal attachment.

In a study with 101 pregnant women, Hinesley et al. (2020) investigated the impact of
exposure to adverse childhood experiences on maternal variables such as primary attachment, MFA,
and mental health through path analysis. Regarding MFA, positive direct relationships were identified
only with paternal care and the age of the pregnant woman. No direct associations were found
between adverse experiences (e.g., neglect and coercion) in childhood and MFA. However, the low
perception of paternal care explained part of the negative indirect effect of these adverse experiences
on MFA. Concerning primary attachment, high exposure to adverse events in childhood was negatively
associated with the perception of paternal and maternal care and was a significant predictor of
perceiving both parents as intrusive and controlling.

The study by Teixeira et al. (2016) analyzed the relationship between MFA, gestational age,
and memories of parenting practices (using the Memories of Parenting Practices Scale, EMBU) in 179
pregnant women. Through correlation analyses, it was found that perceived rejection by both the
father and the mother is associated with lower MFA, specifically with a decreased identification of the
pregnant woman as a future mother. The authors also reported a positive association between
gestational age and MFA. Finally, in examining the relationship between maternal factors and prenatal
attachment in a sample of 32 pregnant women, Reed (2014) identifies the combination of lower care
and greater overprotection from the primary caregiver, whether the mother or the father, as a risk
factor for lower maternal-fetal attachment, particularly in pregnant women with low educational
attainment. Furthermore, using analysis of variance (ANOVA), pregnant women who reported high
social support, lack of religious affiliation, low anxiety, and low dependence in current adult
relationships demonstrated higher MFA.

It is evident that there is a diversity of results found in the studies, indicating the need for
future investigations. It is worth noting that research utilizing high-risk pregnant women as a sample
is even scarcer, and such studies have not sought to investigate the perception of parental attachment
as a possible predictor, considering only gestational, marital, sociodemographic, and mental health
information (Cerqueira et al., 2023; Cheraghi & Jamshidimanesh, 2022; Soares et al., 2022; Topan et al.,
2022). Thus, this study aimed to investigate the effects of the perception of primary attachment,
sociodemographic and gestational variables on the intensity of MFA in a high-risk pregancy context.

Method

This is a quantitative, cross-sectional study with non-probabilistic convenience sampling. Data
collection took place between February and May 2023 at a maternal and child hospital located in the
city of Vitoria da Conquista, Bahia. The facility provides medium- and high-complexity services to
pregnant women from the southwestern region of the state, as well as psychological care by
professionals in the field.

Participants

A total of 119 pregnant women aged between 18 and 45 years (M = 30.45; SD =6.58) and
gestational ages between 27 and 40 weeks (M = 32.53; SD = 4.03), all of whom were undergoing high-
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risk prenatal care, participated in the study. The inclusion criteria required participants to be over 18
years old and at least in their 27th week of pregnancy, as maternal-fetal bonding becomes more
evident from this period onward (Lima et al,, 2022; Rosa et al,, 2021). To be classified as "high-risk",
the pregnant woman had to be diagnosed by a medical professional indicating such a condition. There
were no restrictions or categorizations regarding the different conditions (e.g, hypertension,
gestational diabetes) that could lead to a high-risk pregnancy diagnosis. Pregnant women with
cognitive developmental delays, moderate/severe hearing loss, or muteness (aphonia) were excluded,
as the instruments used do not have adaptations for the specific needs of these populations. Table 1
presents the participants' characteristics in terms of marital status, education, family support, support
from the baby's father, pregnancy planning, and primiparity.

Table 1

Sociodemographic Characteristics of the Participants
Variables N %
Marital Status

Single 27 22.7
Married 59 49.6
Divorced 3 2.5
Common-law marriage 26 1.8
Dating 4 34
Education Level

Incomplete Primary School 37 311
Completed Primary School 15 12.6
Incomplete High School 36 30.3
Completed High School 23 19.3
Incomplete Higher Education 2 1.7
Completed Higher Education 6 5.0
Planned Pregnancy

No 69 58.0
Yes 50 42.0
Primiparity

No 86 72.3
Yes 33 27.7
Family Support

No Support 6 5.0
Low Support 9 7.6
Moderate Support 21 17.6
High Support 83 69.7
Support from the baby's father

No Support 6 5.0
Low Support 5 4.2
Moderate Support 14 11.8
High Support 94 79.0
Instruments

Sociodemographic Questionnaire. Developed by the authors, this questionnaire included
questions regarding age, gestational period, among others, aiming to understand the conditions of
pregnancy and characterize the sample. Two additional questions related to social support were
included, where participants were asked to rate, on a Likert scale from 0 (No Support) to 3 (High
Support), their perception of the support received from their family (“How do you perceive the level of
support you are receiving from your family during this pregnancy?”) and from the baby’s father (“How
do you perceive the level of support you are receiving from the baby’s father during the current
pregnancy?”).
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Parental Bonding Instrument (PBI; Teodoro et al., 2010). The scale is designed to assess the
quality of the bond between parents and their children during childhood and adolescence, based on
Attachment Theory. This theoretical model posits that early interactions with caregivers have a long-
term impact on psychological development. In Brazil, Teodoro et al. (2010) conducted a validation
study, confirming the factorial validity and internal consistency of the PBI. The instrument consists of
two main factors: Care (12 items) and Overprotection/Control (13 items). Responses are given on a
Likert scale (ranging from 0 to 3), and the scores are separated into maternal and paternal versions,
with a maximum score of 36 points for the Care scale and 39 points for the Overprotection/Control
scale. Regarding internal consistency, Cronbach's alphas were 091 for Care and 0.87 for
Overprotection/Control in the maternal relationship, and 0.91 and 0.85 in the paternal relationship,
respectively.

Maternal-Fetal Attachment Scale - Short Version (MFAS; Escala de Apego Materno-Fetal - Versdo
Breve; Lima et al., 2022). Developed by Cranley (1981), the scale assesses the bond between the
pregnant woman and the fetus. A brief version of this scale was adapted and validated for Brazil by
Lima et al. (2022) in a study involving 937 pregnant women in the second and third trimesters of
pregnancy. The values obtained showed a Cronbach's alpha of .878 and a composite reliability > .70,
indicating appropriate psychometric properties. The scale consists of 15 items rated on a Likert scale
ranging from 1 (Strongly disagree) to 5 (Strongly agree) and is divided into three factors:
“Experiencing Expectations,” “Interactions with the Fetus,” and “Imagination and Care for the Baby.”
The total score ranges from 15 to 75, with higher values indicating a greater intensity of attachment. In
the present study, following recommendations from previous research (Gioia et al., 2023; Lima et al,,
2022; Rosa et al., 2021; Sacchi et al., 2021), the total score was used instead of the three factors of the
scale.

Procedures

Data collection

Pregnant women awaiting high-risk prenatal care were invited to participate in the study by
interns and extension students associated with the Nucleo de Especializado de Estudos em
Desenvolvimento Humano (NEEDH) of the Universidade Federal da Bahia - Instituto Multidisciplinar
em Sadde (UFBA-IMS), who had been previously trained by psychologists from the hospital. All women
receiving care at the hospital had a diagnosis of high-risk pregnancy. There was no pre-defined
criterion regarding which women in the waiting room would be approached. After the initial contact, if
the pregnant women met the inclusion criteria and agreed to participate in the study, they were
informed that their contribution was voluntary and that declining to complete the instruments would
not result in any disadvantage to the hospital care they received.

The Written Informed Consent Form (WICF) was read before the administration of the
instruments, and only those who agreed to the document participated in the study. During the reading
of the WICF, the participants were informed about the risk of emotional discomfort due to the
investigated theme, and those who exhibited such reactions were supported by the researchers and
referred to the hospital's psychology service for follow-up with the service's professional staff. After
providing consent, the participants were individually interviewed by the researchers in the waiting
room for approximately 30 minutes.

Data analysis

The collected data were analyzed using the Statistical Package for the Social Sciences (SPSS)
version 25. Descriptive statistics were employed to calculate frequency measures, means, and
standard deviations. Subsequently, a correlation analysis was conducted between the predictor
variables, utilizing Cohen's (1992) criteria for interpreting the correlation coefficient r. Thus, weak
correlations (r < .29), moderate correlations (.30 < r < .49) and strong correlations (r =2 .50) were
considered.

Following this, to investigate the determinants of maternal-fetal attachment (outcome
variable), a multiple linear regression analysis was conducted using the backward entry method. In
this method, all predictor variables are entered simultaneously into the initial regression model. The
program evaluates the statistical significance of each variable through the p-value, and those that are
not significant are automatically removed to create a more parsimonious model. This process is
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repeated until all remaining variables contribute statistically significantly to the explanation of the
outcome variable.

For the selection of predictor/explanatory variables included in the regression model,
previous studies were used as a basis (Cheraghi & Jamshidimanesh, 2022; Gioia et al, 2023;
Handelzalts et al., 2018; Rosa et al,, 2021; Sacchi et al., 2021; Soares et al., 2022; Topan et al., 2022).
The following variables were included: sociodemographic variables (education and age), gestational
variables (gestational age, primiparity, pregnancy planning, family support, and support from the
baby's father), and perception of parental bonding (Maternal Overprotection, Maternal Care, Paternal
Overprotection, and Paternal Care). Relationships were considered significant at p <.05. The following
assumptions of multiple linear regression were verified: absence of multicollinearity among the
independent variables (variance inflation factor, VIF, close to 1), normality of the distribution of
residuals (Lilliefors Test with p >.05) and independence among the residuals (Durbin-Watson
coefficient between 1.5 and 2.5) (Mourio et al,, 2021).

Ethical procedures

The study received favorable approval from the Research Ethics Committee (CEP) of the
Universidade Federal da Bahia (UFBA) through registration number 5.732.443 (CAAE:
62798622.3.0000.5556). All information from the WICF was read to the participants before the
application of the questionnaires, and only those pregnant women who agreed and voluntarily signed
the WICF were included in the research.

Results

The first results analyzed were the descriptive statistics of maternal-fetal attachment (MFAS-
Brief Version) and the perception of parental bonding (PBI). The values are presented in Table 2.
Subsequently, correlations were performed among sociodemographic variables, gestational variables,
the perception of parental bond, and maternal-fetal attachment. The results are presented in Table 3.

Table 2

Descriptive statistics of MFAS - Brief Version and PBI

Variables Mean Standard Deviation
MFAS - Brief Version 65.98 7.76

PBI

Maternal Care 25.36 9.14
Paternal Care 2291 8.70
Maternal Overprotection 19.02 7.77
Paternal Overprotection 18.05 6.96
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Table 3
Correlations between sociodemographic variables, gestational variables, perceived parental bonding,
and maternal-fetal attachment

Variable 1 2 3 4 5 6 7 8 9 10 11 12
1. Age 1

2. Education .03 1

3. Primiparity 44 =22 1

4. Planned ,01 .08 -04 1

Pregnancy

5. Gestational Age -.04 .13 -13 .04 1

6. Family Support -.08 .06 -1 19 -03 1

7. Support from -19* .02 -09 .23* -07 .13 1

Baby's Father

8. Maternal Care -04 .25 -08 .08 .05 .36 19*% 1

9. Paternal Care .05 20% .39 a1 -3 .28* 19 69* 1

10. Maternal -04 -25* .11 .10 .08 -19* -06 -38* -28% 1
Overprotection

11. Paternal -02 -34* .18 .07 11  -25* -11 -39* -38% .78* 1
Overprotection

12. Maternal-Fetal .23* .16 -06 .27* .19* .03 31* 160 .20* -70 45 1
Attachment

*p <.05

The analyses indicated weak and positive correlations of maternal-fetal attachment (MFA)
with age, planned pregnancy, gestational age, and paternal care, as well as a moderate and positive
correlation with support from the baby's father. Strong correlations were observed between maternal
overprotection and paternal overprotection, as well as between maternal care and paternal care.
Family support showed weak and negative correlations with both maternal and paternal
overprotection, and a strong positive correlation with maternal care.

Subsequently, a multiple linear regression analysis was conducted with maternal-fetal
attachment (MFA) as the outcome variable. To perform the analysis, it was necessary to verify the
assumptions of regression. The result of the Kolmogorov-Smirnov test (p>.05) indicated the
normality of the residuals, the Durbin-Watson coefficient (D) was equal to 1.993, and the variance
inflation factor (VIF) values ranged from 1.04 to 1.33, indicating that the data meet the necessary
criteria for the analysis to be conducted. Table 4 presents the process of variable insertion and
removal using the backward method.
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Table 4
Variables inserted and removed in the regression models

Regression Model Variables Inserted Variables Entry Method

Removed

1 PO, Age, Planned Pregnancy, . Enter

Gestational Age, Family Support,
Support from Baby's Father,
Education, CP, Primiparity, CM, MO

2 . CM Backward

3 . Education Backward

4 . Family Support Backward

5 . MO Backward

6 . Planned Backward
Pregnancy

Notes. CP: Paternal Care; CM: Maternal Care; PO: Paternal Overprotection; MO: Maternal Overprotection.

The final model (6) of the multiple linear regression analysis (backward method) with
maternal-fetal attachment (MFA) as the outcome variable showed a statistically significant result (F (6,
97) = 7.893; p < .001; R%justed = .287), explaining 28.7 % of the variance in MFA. The variables included
in this model, in descending order of individual contribution (standardized coefficient (), were:
support from the baby's father, age, primiparity, paternal care, paternal overprotection, and
gestational age. The regression coefficients that comprised the final model are shown in Table 5.

Table 5
Final regression model with maternal-fetal attachment as the outcome variable

Unstandardized Stand:rdlze
Predictor Variables Coefficients Coefficients t p-value RZ%justed
B Std. Error Beta (f8)
.287

Age 453 112 .384 4.047 .000*
Gestational Age .368 .166 .188 2.210 .029*
Primiparity -4.039 1.633 -.238 -2.473 .015*
Support from 3.688 .816 391 4517 .000*
Baby's Father

PC 178 .083 .197 2.135 .035*
PO 217 .105 .194 2.060 .042*

Notes. Outcome variable: Maternal-Fetal Attachment (MFA); PC: Paternal Care; PO: Paternal Overprotection.
p <.05*
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Discussion

The present study aimed to evaluate the effects of the perception of primary bonding,
sociodemographic and gestational variables on the intensity of maternal-fetal attachment in high-risk
pregnant women. The results indicated that the perception of overprotection and paternal care during
childhood and adolescence were significant predictors of a higher intensity of maternal-fetal
attachment (MFA). These findings reinforce the role of paternal involvement during childhood and
adolescence, which may have repercussions in the transition to parenthood (Diniz et al., 2021).
Empirical studies support positive relationships between greater paternal involvement/engagement
and child development, such as lower rates of behavioral and psychological problems, better cognitive
functioning, and positive self-concept (Diniz et al.,, 2021; Henry et al.,, 2020; Rolle et al.,, 2020). Indeed,
the results of this study align with other works (Fukui et al., 2021; Gioia et al., 2023; Handelzalts et al,,
2018; Hinesley et al,, 2020; Rosa et al., 2021; van Bussel et al,, 2010), although these studies did not
explore the reasons or mechanisms by which memories of maternal and paternal bonds differentially
affect MFA intensity. These results were also found in studies with low-risk pregnant women,
indicating that gestational risk may not be a variable that affects the relationship between primary
attachment and MFA (Cerqueira et al., 2023).

The pregnant woman's perception of the care and overprotection received from her father may
be associated with a greater presence of this figure in her life, contributing to the formation of a secure
attachment characterized by feelings of safety, protection, and support. These memories can make the
pregnant woman feel more prepared to offer the same care to her child, reflecting in the intensity of
maternal-fetal attachment (MFA; Rosa et al,, 2021). It is important to note that the roles of the father
and mother may be perceived and remembered differently depending on the culture and life history of
the pregnant woman. Maternal care and greater involvement are often naturalized, as mothers are
traditionally viewed as the primary caregivers responsible for family well-being (Schmidt et al., 2023).
In contrast, the participation of fathers (paternal figures) in caregiving may be perceived as a
supportive or complementary role to that of the mother, with lower cultural expectations regarding
the exercise of their fatherhood and responsibilities (Cabrera et al, 2018; Diniz et al, 2021;
Grossmann et al., 2008). Thus, when the paternal figure assumes a more active role in caregiving and
consequently has greater involvement in the life of the child/adolescent, it is possible that there is a
deeper emotional and affective impact, leading to a greater appreciation of these memories during
pregnancy.

The factors of care and overprotection investigated in the present study were initially
described by Parker et al. (1979) in an attempt to more precisely define the construct of parental
attachment, proposing that both are composed of two poles (high and low). Care is presented as the
primary dimension of attachment and is characterized, at the high level, by emotional warmth,
closeness, affection, empathy, and fondness, while at the low end it denotes emotional coldness,
rejection, and indifference. Overprotection, in turn, is defined as control, surveillance, excessive
contact, and infantilization at its high level, and at its low pole, it signals encouragement of
independence and autonomy. Although high overprotection has been pointed out as a significant
variable of problematic outcomes in areas of children's behavior, such as social skills, self-esteem, and
mental health (Ferreira, 2016; Martins et al., 2014; Richter et al., 2018; Wendt & Appel-Silva, 2020), it
may be related to an important parental task: the establishment of rules and limits (Handelzalts et al.,
2018). This perception supports the positive influence between this factor and more intense maternal-
fetal attachment (MFA), as found in the present study and in the research by Fukui et al. (2021), Rosa
etal. (2021), and Handelzalts et al. (2018).

Other explanatory models of parenting practices (Baumrind, 1966; Gomide, 2006; Maccoby &
Martin, 1983) indicate that high demand, positive monitoring of behavior, and consistent discipline
are assertive components of parenting that influence lower levels of emotional problems, as well as
higher rates of prosocial behaviors and self-esteem (Bhide et al.,, 2019; Martins et al.,, 2014; Weber,
2017). Thus, despite the potential negative outcomes, paternal overprotection may also be associated
with a positive perception of security, contributing to greater concern from the woman for the baby
during pregnancy and, consequently, a higher intensity of maternal-fetal attachment (MFA) (Rosa et
al.,, 2021).
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In turn, the influence of paternal care on MFA found in the present study aligns with other
findings in the literature (Fukui et al., 2021; Gioia et al., 2023; van Bussel et al.,, 2010). A recent
research on the topic, conducted by Gioia et al. (2023), indicated that the care provided by the father
was a predictor of the dimensions “assuming a maternal role” and “attributing characteristics to the
fetus” of the MFA, also highlighting intergenerational transmission through epigenetics and direct
observation as a possible explanation for this phenomenon. Thus, biological mechanisms, such as
genetically influenced tendencies (e.g., temperament), may be modulated by the parental care
received, either mitigating or enhancing these characteristics. Moreover, the observation of parental
care behaviors can serve as a model for the gestational repertoire in her role as a future mother
(Provenzi et al., 2020). Such influences may vary in intensity depending on other social factors (e.g.,
stress, social support), individual factors (e.g., negative affect), and relational dynamics (e.g., family
functioning) (Santana & Souza, 2018). Conversely, the perception of parental rejection, which can be
compared to the lower pole of care, may undermine the pregnant woman's adaptation to motherhood,
influencing a sense of low competence in providing neonatal care and breastfeeding (Teixeira et al,,
2016).

It is indicated that the relationship developed by the pregnant woman with the primary
caregiver in childhood and adolescence will extend and, consolidating throughout her life cycle, will
contribute to the formation and maintenance of future bonds, relationships, and emotional states,
tending to repeat or impact the construction and intensity of maternal-fetal attachment (Gioia et al.,
2023; Trombetta et al., 2021). It is worth highlighting that the average maternal-fetal attachment in
the sample of this study was high (M = 65.98), indicating that even when the perceived parental bond
with caregivers is low, it is possible for the pregnant woman to reformulate and attribute new
meanings to these experiences. Therefore, the participants were able to bond positively with the fetus
and develop greater adaptation to motherhood, especially with the support of the baby’s father,
sustaining a non-deterministic perspective of primary attachment (Rosa et al., 2021; Topan et al,,
2022).

In a review study with a meta-analysis, Yarcheski et al. (2009) point out that partner support
during pregnancy is an important aspect to be considered, having a moderate effect size in predicting
the intensity of maternal-fetal attachment (MFA). Additionally, Cuijlits et al. (2019), in research
involving 739 pregnant women, also identify partner support as the main protective factor during
pregnancy and postpartum, while Sacchi et al. (2021) and McNamara et al. (2019) indicate that the
quality of the marital relationship is positively associated with higher MFA. The support of the baby’s
father is configured as a specific type of social support that tends to involve more affective and
emotional components for the pregnant woman. It can serve as an important protective factor for the
adaptation process to motherhood, reducing stress, anxiety, and ambivalent feelings that may be
present, thereby promoting maternal self-efficacy (Campbell, 2022). In agreement, the results of our
study indicated that the variable “support from the baby’s father” had the most significant impact on
the level of MFA (B = .391), reinforcing the importance of greater paternal involvement from
pregnancy onwards. It is possible that the perception of this support by the pregnant woman is
heightened due to the high-risk pregnancy, which, due to the context of greater uncertainty and
concern regarding the child’s health, entails a greater need for paternal support, indicating a
bidirectional influence relationship (Rocha et al,, 2022; Topan et al.,, 2022; Yarcheski et al.,, 2009).

The literature highlights the relevance of the father's role in a healthier pregnancy and
postpartum experience, as acceptance of the child and support during pregnancy are associated with
significant outcomes in the mother’s sense of self-efficacy and lower levels of maternal psychological
distress, which could negatively impact MFA (Papalia & Martorell, 2022). Paternal involvement during
prenatal care can yield benefits such as improved family unity (father-mother-child), reduced anxiety
and concerns regarding the pregnancy cycle, and greater clarity and acceptance of the changes
brought about by pregnancy, as the partner creates a safe and welcoming environment that fosters
greater interaction between the mother and the baby (Vieira & Aguiar, 2021). In a review study on
MFA in high-risk contexts, Cerqueira et al. (2023) emphasize social support as the main protective
factor for positive attachment. Thus, the quality of current relationships and the support received may
have a more substantial impact on the maternal-fetal relationship process than memories of parental
attachment.
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The results also indicated that gestational age positively impacts maternal-fetal attachment
(MFA), corroborating other studies that suggest attachment behaviors intensify as pregnancy
progresses (Cuijlits et al., 2019; Gioia et al., 2023; Rosa et al,, 2021; Yarcheski et al., 2009). This effect is
primarily due to increased interaction between the mother-baby dyad starting from fetal movements,
greater physical experiences, and the approaching delivery, making the experience of pregnancy more
tangible and, consequently, reinforcing the establishment of attachment. The mother’s age was also
associated with greater intensity of MFA, aligning with findings from Gioia et al. (2023), McNamara et
al. (2019), and Yarcheski et al. (2009), as younger pregnant women may experience more intense
ambiguous feelings about pregnancy, facing greater challenges in the adaptation process to
motherhood and, consequently, in bonding with the fetus, especially in high-risk pregnancies (Celik &
Giineri, 2020; Cerqueira et al., 2023).

Finally, the factor of primiparity also emerged as an explanatory variable for maternal-fetal
attachment (MFA), establishing a negative relationship. Although this finding corroborates the review
study conducted by McNamara et al. (2019), which indicates that multiparity is associated with a
greater intensity of MFA, Yarcheski et al. (2009) report a moderate to null effect size in the
relationship between parity and MFA, which supports the inconclusive nature of the relationship
between these variables (Fukui et al., 2021).

Conclusions

This research presents significant contributions to a greater understanding of the factors
involved in maternal-fetal attachment (MFA) and the development of psychological practices. This is
one of the few studies that sought to evaluate the effects of parental attachment and other variables on
MFA, considering high-risk pregnancies a topic still underexplored in the national and international
scientific literature with this sample, despite its relevance to public health. First, although most studies
focus on the maternal figure and its impact during pregnancy, our results reinforce the importance of
the father's role in development. His presence and support can make the attachment process more
positive for the mother-baby dyad, contribute to a favorable adaptation to motherhood, and ultimately
promote the healthy development of the child. This support can be encouraged by health professionals
throughout the entire prenatal, childbirth, and postpartum processes by including partners as a target
audience for public policies, such as the Partner Prenatal Program proposed by the Ministry of Health
(Ministério da Saude, 2016). Such process may encompass a welcoming and inclusive stance towards
men in health service environments (which are predominantly frequented by women), guidance on
relevant topics in the pregnancy and postpartum processes, educational activities to prepare for the
role of father, and participation during childbirth, fostering their role as caregivers and attachment
figures.

Retrospectively, a woman's bond with her own father during childhood and adolescence also
has a significant influence on her parenting practices, with repercussions throughout her life cycle. Our
results highlight paternal involvement as an essential protective factor for the healthy development of
the child, underscoring the importance of creating interventions that promote the active participation
of paternal figures in childcare. Parent guidance groups specifically aimed at men, interventions that
strengthen coparental relationships, and psychoeducational strategies that emphasize the relevance of
paternal participation in child development are recommended as effective approaches (Gonzalez et al.,
2023; Nascimento et al., 2022). Research focusing on the coparental relationship, particularly the
phenomenon of maternal gatekeeping, indicates that support and encouragement from the mother are
crucial factors for increasing paternal involvement in the child's life (Altenburger, 2022; Campbell,
2022). Such practices can be promoted in prenatal consultations and care, as well as in support groups
for expectant mothers, through psychoeducation, reflections on motherhood and fatherhood, and
highlighting the importance of social support to reduce overload, stress, and enhance attachment.

Regarding the limitations of this study, we highlight possible memory biases associated with
the Parent Bonding Instrument (PBI), as current family support and existing parental relationships
may influence the participants' recollections and responses. Furthermore, due to the inability to
conduct individual data collection, the context in which the questionnaires were administered
(specifically, in the waiting room of a high-risk prenatal care facility) should be considered, as some
pregnant women may have felt embarrassed or, due to social desirability, avoided reporting negative
experiences with their caregivers and a potentially low maternal-fetal bond. For future studies, it is
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advisable that data collection occurs in more private settings or is conducted by professionals who
already have an established rapport with the participants to minimize these limitations.

We also recommend that new studies include samples composed of both high-risk and healthy
pregnant women, with the aim of comparing levels of paternal support in both groups, as well as the
involvement of fathers during their partners' pregnancies. Including the fathers of the babies or the
partners of the pregnant women as participants, along with investigating their perceptions of their
relationship with the pregnant woman and their bond with the baby, may contribute to a deeper
understanding of the determinants and, consequently, the encouragement of this support during
pregnancy. We also suggest using other psychometric instruments to reduce memory biases and
broaden the understanding of the phenomena studied, such as assessing the woman's current
perception of her parental bonds and the quality of the marital relationship. Thus, while the
relationships between primary bonding and maternal-fetal attachment (MFA) have been explored,
new studies should delve into the underlying mechanisms through which these relationships operate
and are maintained (e.g., beliefs, schemas, adult attachment). It is important to emphasize that the
results presented here should be interpreted in light of the specific characteristics of the sample and
the collection site and are not generalizable to the entire population, as previously discussed based on
the scientific literature.
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