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INTRODUCTION 
 

It has always been a part of parents’ experience but by now a vast amount 
of scientific evidence has confirmed that the relationship between mother, 
father and child begins developing at least as early as the pregnancy. 
Expectant parents not only carry the fetus physically and psychologically, but 
as they are establishing the foundations of their parenting they also 
reevaluate the patterns offered by their own parents, setting out on their 
own path of motherhood and fatherhood. 
As the pregnancy goes forward, emotions towards the fetus intensify, 
experiencing fetal movements increase attachment. The clearly 
distinguishable active and watchful but passive fetal behaviors in the third 
trimester prompt parents to react to signals in accordance with the fetus’s 
state. Interaction and bonding with the child through interaction happen 
through multiple channels, which makes it especially challenging to 
scientifically operationalize the phenomenon. To date, the majority of 
scientific studies on this subject have mainly examined the effects of 
demographic and psychosocial variables, primarily in relation to maternal-
fetal attachment. Only a handful of researchers have taken to examining the 
factors influencing paternal-fetal attachment. Upon review of the relevant 
scientific literature, I have not found any studies that map the wide range of 
factors influencing maternal-fetal and paternal-fetal attachment with a 
systemic approach: taking demographic, psychosocial, relational and 
intergenerational relationship factors into account collectively. 
 
In my doctoral thesis I therefore set out to examine which of these factors, 
when considered collectively, will best predict the degree of prenatal 
attachment for expectant mothers and fathers. To my knowledge this is the 
first study that views parental-fetal attachment as a phenomenon 
embedded in a system spanning over generations and examines 
influencing factors and their effects in their full complexity.  
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THE OBJECTIVES OF THIS THESIS 

1. A significant objective of this thesis is to introduce the professional 
debate around the concept of prenatal attachment, and to start a 
discourse aimed at discussing the concept of prenatal attachment and 
the significance of relevant study results in professional circles working 
in the field of early attachment. 

2. Another objective of my work is to translate the most frequently used 
measurement tool in the international field, the Maternal Fetal 
Attachment Scale, into Hungarian, and conduct testing of the 
necessary psychometric parameters (Cranley, 1981). Another objective 
is to adapt the questionnaire to measure paternal-fetal attachment, 
and to determine the psychometric parameters. 

3. The ultimate objective of my research is to explore the influencing 
factors of maternal-fetal and paternal-fetal attachment, examining 
demographic and psychosocial aspects, relationship factors between 
the parents and between the generations (intergenerational aspects). 
Also, the aim of this work is to determine the collective predictive 
power of these factors on the strength of prenatal attachment. 

 

THEORETICAL BACKGROUND 

1. Intrauterine development and fetal competences serving the 

attachment process 

In terms of the development of intrauterine cognitive functions it has been 

proven that the fetus is capable of perceiving stimuli from its environment in 

each sensory modality, processing information and reacting adequately. The 

most important role of functions developed in utero is to ensure healthy 

structural and functional development as well as the development and 

deepening of the relationship between parents and their fetus (Blum, 1993; 

Hepper, 2005; Lecaunet & Schaal, 2002; Prechtl, 1988; Schaal, Marlier, & 

Soussignan, 2000). The fetus is an active participant in interactions with 

his/her close and wider environment from the beginning. The fetus gains 

experience of the intra- and extrauterine environment through various 

channels, and also influences it. These early, intrauterine interactional 

experiences can be related to later interactional situations. 
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2. The semantic layers of attachment and prenatal attachment 

According to John Bowlby’s definition, human children’s attachment 
behavior is an integral, primary need, its purpose is to increase proximity to 
the mother/primary caregiver in the event of danger, and to prompt the 
mother to behave in a way that soothes the infant (Bowlby, 1958). In the 
course of their research, Bowlby and Ainsworth found that the primary 
caregiver has a key role in the organization of attachment behavior into a 
pattern. When in danger, the primary caregiver reacts sensitively to the 
infant’s signals and provides a safe haven, while in peaceful situations he/she 
plays the role of a secure base, enabling the activation of the exploration 
system (Ainsworth & Bowlby, 1991). The infant’s inner mental 
representations of relationship create the so-called internal working model 
that helps him/her predict the expected outcome of events, and the quality 
of his/her relationship with the caregiver. According to Ainsworth, over the 
development of individual patterns of attachment, maternal sensitivity, the 
quality of the mother’s accessibility and the accurate and quick reading of 
the child’s needs have decisive significance (Ainsworth, 1969). Ainsworth’s 
research inspired the development of several modern theories of mind, 
including for instance the concepts of Gergely and Watson’s maternal 
mirroring (Gergely & Watson, 1996) or Fonagy’s reflective self (Fonagy, 
1991). 

More and more authors note that the attachment process begins 
as early as the pregnancy due to the dynamics developing between mother 
and fetus (Alhusen, 2008; Branjerdporn, Meredith, Strong, & Garcia, 2016; 
Cannella, 2005; Erickson, 1996). The authors use the concept of prenatal 
attachment to describe the altered maternal behavior that can be observed 
as a result of events of the pregnancy and the developing relationship with 
the fetus. 

The phenomenon’s exact definition proves difficult using the 
traditional attachment terminology when we want to name the unique bond 
between mother and child as a single unit, which integrates the child’s 
attachment and the mother’s caregiving system. Mothers who perceive the 
fetus’s various excited states sensitively and give nuanced responses to these 
states already conduct an active dialogue with their child during the 
pregnancy. This state of being mutually attuned to each other and 
functioning in sync beyond the verbal channel is basically a psycho-
vegetative, often not consciously observed “exercise field” for attuning to 
the infant and decoding nonverbal signals (DiPietro, Irizarry, Costigan & 
Gurewitsch, 2004; Stainton, 1990).  



4 
 

As the term “bonding” used widely in relevant literature does not have 
an equivalent in Hungarian and I presume that the fetus, through his/her 
attachment behavior, contributes to the close emotional bond that ensures 
its survival, in the Hungarian version of my thesis I use the terms prenatális 
kötődés (prenatal attachment) and anya-magzat/apa-magzat kötődés 
(maternal-fetal/paternal-fetal attachment). This also reflects the multi-
actor, interactive nature of this phenomenon. 
 

3. Options for measuring prenatal attachment 

Cranley published the first objective measuring tool developed to measure 
the construct of maternal-fetal attachment in 1981 (Cranley, 1981: Mother 
Fetus Attachment Scale, MFAS). The 24 items of the scale examine the 
mother’s behavior towards the child, and her feelings towards pregnancy 
and the future child.  Since its publication, several new tools have been 
developed and used to measure maternal-fetal attachment, such as 
Condon’s Maternal Antenatal Attachment Scale (Condon, 1993) and the 
Prenatal Attachment Inventory introduced by Müller (Müller, 1993). In 
recent years additional measuring tools have been developed, e.g. the 
pictorial representation of attachment measure (Van Bakel, Maas, Vreeswijk 
& Vingerhoets, 2013). Despite promising attempts, there is still no consensus 
regarding the conceptual construct of maternal-fetal attachment and its 
measurement. 

4. Factors influencing prenatal attachment 

Among socio-demographic factors, a negative correlation was found 
between the mother’s age and education and maternal-fetal attachment 
(hereinafter MFA) measured with the aforementioned scales (Cataudella, 
Lampis, Busonera, Marino, & Zavattini, 2016; Lindgren, 2001; Mercer, 
Ferketich, May, DeJoseph, & Sollid, 1988), while others did not confirm these 
findings (Cataudella et al., 2016; Fuller, Moore, & Lester, 1993; Grace, 1989). 
Results concerning financial situation are similarly inconsistent; some found 
a unidirectional correlation between MFA and financial background, while 
others did not find the correlation significant (Cannella, 2005; Grace, 1989; 
Lindgren, 2001; Mercer et al., 1988). A positive correlation between marital 
status and MFA has been reported (Doan, Cox, & Zimerman, 2003; Lindgren, 
2001).  

Among factors related to the pregnancy, the method of conception 
was found insignificant, natural conception and assisted reproduction did 
not have any correlation with MFA (Hjelmstedt, Widström, & Collins, 2006; 
McMahon, Ungerer, Beaurepaire, 1997; Stanton & Golombok, 1993). There 
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is a weak correlation between planned pregnancies and the intensity of MFA 
(Yarchesky, Mahon, Yarcheski, Hanks, & Cannella, 2009). The gestational 
age and the perception of fetal movements significantly increase the 
intensity of MFA (Doan, et.al., 2003; Heidrich & Cranley, 1989; Lerum & 
LoBiondo-Wood, 1989; Yarchesky et al., 2009). No significant correlation was 
found between the sex of the fetus and prenatal attachment (Cranley, 1981; 
Grace, 1989). Mothers expecting a second or subsequent child reached 
significantly lower scores on the attachment scale and reported significantly 
lower marital satisfaction than first-time mothers (Nichols, Roux, & Harris, 
2007). Some studies did not find correlation with prior perinatal loss 
(Armstrong, 2002; Cataudella et al., 2016; Sedgmen, McMahon, Cairns, 
Benzie, & Woodfield, 2006), while others reported a negative correlation to 
MFA (Bielawska-Batorowicz & Siddiqui, 2008). The bond between mother 
and fetus can be strengthened the most by the ultrasound examination 
performed at the beginning of the second trimester, as it can support the 
mother’s health preserving behavior (e.g. reducing alcohol and tobacco 
consumption, following a diet for diabetic mothers etc.), and it can help the 
development of representations of the child’s internal characteristics 
(Sedgmen et al., 2006; Zeanah & Stewart, 1990).  

In terms of psychosocial factors, the results concerning the mother’s 
anxiety, depression and mental state show a unidirectional correlation: 
mothers who score lower on the attachment scale show higher state and 
trait anxiety and higher depressional values than those with high MFA scores 
(Cataudella et al., 2016; Hart & McMahon, 2006;). The relationship with the 
partner is the medium through which mental wellbeing and MFA come into 
correlation (Cataudella et al., 2016; Walsh, Hepper, & Marshall, 2011). Social 
support is an important predictive factor for MFA according to some sources 
(Cranley, 1981; Mercer et al., 1988; Sandbrook & Adamson-Macedo, 2004; 
Yarchesky et al., 2009). Others did not find significant correlation between 
social support and MFA (Damato, 2004; Van den Bergh, 2010; Wilson, White, 
Cobb, Curry, Greene, & Popovich, 2000). Schwerdtfeger and Nelson-Goff 
(2007) found significantly lower MFA scores in mothers who had been 
physically or sexually abused as children, and positive family dynamics and 
family cohesion have a beneficial effect on prenatal attachment (Wilson, 
White, Cobb, Curry, Greene, & Popovich, 2000). 

5. Paternal-fetal attachment and its effects 

Fathers are capable of providing a secure base and a safe haven despite the 
fact that they usually spend much less time with the child than mothers 
(Cataudella et al., 2016; Lamb, 2010). During the time spent together, they 
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give very different stimuli to the children than mothers: they support the 
exploration system through a dynamic, challenging, stimulating presence 
(Feldman, 2015; Grossmann, Grossmann, Fremmer-Bombik, Kindler, 
Scheuerer-Englisch, & Zimmermann, 2002).  

Using the first questionnaire measuring paternal-fetal attachment 
(Paternal Fetal Attachment Scale), positive correlation was shown between 
attachment to the fetus and the quality of the relationship of the parents 
(Weaver & Cranley, 1982; Wilson et al., 2000). It was found that fathers also 
mourn a lost fetus, which suggests attachment and its loss (Badenhorst & 
Hughes, 2007; Einaudi, Le Coz, Malzac, Michel, D’Ercole, & Gire, 2010; 
McCreight, 2004). The intensity of paternal prenatal attachment predicts the 
quality of later attachment (Condon, Corkindale, Boyce, & Gamble, 2013). 

The development of attachment is a complex phenomenon in which 
physiological and psychological processes are closely intertwined, an optimal 
birth and uninterrupted contact between the baby and the mother in the 
hours after birth support the infant-father bonding process (Harvey, 2010; 
Hildingsson, Cederlöf & Widén, 2011). Time spent between the father and 
the newborn, possibly with skin-to-skin contact also supports the fathers’ 
sensitive perception and selective response (Chen, Gau, Liu, & Lee, 2017; 
Erlandson, Dsilna, Fagerberg, & Christensson, 2007; Shorey, Hong-Gu, & 
Morelius, 2016). 

6. The intergenerational quality of attachment 

There is a range of reliable studies confirming that attachment is based on 
the parental-fetal relationship developed in the prenatal period. Mothers 
who can express intensive emotions towards their fetus can more easily be 
attuned to their new maternal role, face less difficulty in the postpartum 
period and give more proximity stimuli (touching, hugging) to their infant 
than mothers with lower scores (Fuller, 1990; Leifer, 1977; Müller, 1996; 
Siddiqui & Hägglöf, 2000). The close correlation between maternal-fetal 
attachment and maternal attachment style suggests that prenatal 
attachment is a part of the whole attachment construct: mothers scoring 
higher in prenatal attachment had more secure attachment patterns 
(Alhusen, Hayat, & Gross, 2013; Maas, de Cock, Vreeswijk, Vingerhoets, & 
van Bakel, 2016). Research studies emphasize the two-directional quality of 
mother-fetus relationship: they found consistent temporal association 
between fetal movements and maternal heartrate and skin reaction. The 
fetus’s movement caused an increase in both parameters two to three 
seconds after the movement, while it did not reach the level of the mother’s 
conscious perception. Thus, the maternal perception system does not 
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become habituated, it remains sensitive to fetal signals over the course of 
the pregnancy (DiPietro, Irizarry, Costigan, & Gurewitsch, 2004; DiPietro, 
Voegtline, Costigan, Aguirre, Kivlighan, & Chen, 2013).  

These findings suggest that we should regard maternal-fetal 
attachment as a two-directional, continuous process from the beginning of 
the relationship.  

Behavioral genetics provides exciting possibilities to establish the 
biological foundation of attachment theory, while environmental criteria and 
the caregiver’s sensitivity are at least as important as genetics.  The so-called 
intergenerational transmission gap (van Ijzendoorn, 1995) between the 
parent’s and the child’s attachment cannot be bridged by genes alone or by 
gene/environment study results. There is a complex pattern of 
neurobiological endophenotypes in the background of attachment, and it is 
the challenge of future research to explore it (Bakkermans-Kranenburg & van 
Ijzendoorn, 2016).  

Studies concerning the evolution of attachment patterns spanning 
over generations have proven that the childhood memories of expectant 
mothers about their upbringing are related to the attachment they develop 
with their fetuses (Siddiqui, Hägglöf, & Eisemann, 2000). The expectant 
mother’s attachment to her own mother is of key importance in the 
development of mental representations concerning parental care (Main, 
Kaplan, & Cassidy, 1985). Further long-term impact studies are needed to 
help us get closer to the understanding of the process of transmission and 
evolution of attachment patterns with regard to the complexity and 
interaction of influencing factors. Results from prenatal attachment studies 
can contribute further puzzle pieces to exploring the interplay of factors 
influencing the development and transmission of attachment patterns. 
 

INTRODUCTION OF EMPIRICAL STUDIES 

1. Hypotheses of the studies 

1.1. Hypotheses concerning the factors influencing maternal-fetal 

attachment 

1.a hypothesis: Based on earlier research study results I presume that the 

intensity of maternal-fetal attachment can be predicted by considering each 

of the following demographic and psychosocial factors: the mother’s age, 

parity, marital status, gestational age, perception of fetal movements, 
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knowledge of fetus’s sex, mother’s mental health status, prior perinatal loss 

experiences and willingness to breastfeed. 

2.a hypothesis: I presume that positive intergenerational and current 

relationship experiences are also good predictors of better maternal-fetal 

attachment. I presume that the collective impact of each following factor is 

predictive: the loving, supportive presence of the mother’s parents, the 

mother’s own birth experience, perceived care in the relationship. 

3.a hypothesis: I presume that including intergenerational and current 

relationship factors in addition to factors known from the scientific literature 

provides significant added value. If I add the relationship factors tested in 

hypothesis 2 to the model tested in hypothesis 1 the resulting model will 

have significantly better predictive power. 

 4.a hypothesis: I presume that the mother’s childhood experiences of close, 

loving relationships affect attachment through the perceived care in the 

current relationship. 

 

1.2. Hypotheses concerning the factors influencing paternal-fetal 

attachment 

1.b hypothesis: Based on earlier research study results, I presume that the 

intensity of paternal-fetal attachment can be predicted by considering each 

of the following demographic and psychosocial factors: the father’s age, 

parity, marital status, the fetus’s gestational age, perception of fetal 

movements, father’s physical health during pregnancy and prior perinatal 

loss experiences. 

2.b hypothesis: I presume that positive intergenerational and current 

relationship experiences are also good predictors of a more beneficial 

paternal-fetal attachment. I presume that the collective impact of each 

following factor is predictive: the loving, supportive presence of the father’s 

parents, the father’s own birth, perceived care in the relationship. 

3.b hypothesis: I presume that including relationship factors in addition to 

factors known from the scientific literature provides significant added value. 

If I add the relationship factors tested in hypothesis 2 to the model tested in 

hypothesis 1 the resulting model will have significantly better predictive 

results. 

4.b hypothesis: As in the case of mothers, I presume that the fathers’ 

childhood close, loving relationship experiences affect paternal-fetal 

attachment through the care perceived in the current partnership.  
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2. Study procedure 

The research study was approved by the Ethics Committee of the Institute of 

Psychology at Károli Gáspár University of the Reformed Church in Hungary 

(KRE) (ethics approval number: 389/2012/P) as my research was conducted 

in cooperation with the work group of KRE’s Department of Developmental 

Psychology. 

Expectant parents were approached personally in compliance with written 

instructions by health visitors in Budapest and healthcare assistants at 

ultrasound examinations who had been prepared for recruiting research 

subjects. Participation was voluntary and anonymous, based on informed 

consent, without financial compensation. Research participants were given 

the questionnaire package in an envelope, they completed the 

questionnaires on site while waiting for their appointment for the 

examination, and the couples answered the questions independently from 

each other. Nobody refused participation in the study, 4 questionnaires were 

removed because they were not fully completed. After completion the 

closed envelopes were placed in a designated collection box by the research 

participants themselves. The questionnaires were numbered in advance, 

couples received the same numbers marked with an M (mama for mother) 

or P (papa for father) so that their responses can be searched together. 

Research subjects were offered an information sheet and a phone number 

to take home in case they have any questions later about the subjects 

discussed in the questionnaire. No participant took this opportunity. 

3. Introduction of the research sample 

My research included 233 expectant mothers between the ages of 20 and 

44 years, their average age is 32 years. The criteria for participation – in 

addition to being currently pregnant – was only literacy and voluntary 

participation. They were mostly in the second and third trimester of their 

pregnancies. 97.7% were in a relationship and cohabited with the fetus’s 

father, 69.5% of the above in a marriage, 28.4% as common-law partners. 

51% of mothers participating were first-time mothers, 26.6% expected their 

second child, 12.9% their third, 12 mothers their fourth and 7 their fifth child. 

Almost 70% of the sample had graduate level education, around 20% had 

secondary education and 10% were still studying. Most of the respondents 
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viewed their financial situation average or above average, with two-thirds of 

mothers contributing significantly. 

A total of 183 expectant fathers participated in the study, the partners 

of the mothers introduced above. The average age of the fathers is 35.2 

years, the youngest father was 20 years old, the oldest 66. The average age 

of fathers was approx. 3 years above than that of the mothers. Most fathers 

had graduate level education (almost 60%), the rest had secondary 

education or vocational training or were students. 92% of the fathers also 

viewed their financial situation average or above average and most of them 

(96.7%) felt that they contributed significantly to the family income. 

4. Study tools 

Maternal Fetal Attachment Scale (MFAS, Cranley, 1981) 

We measured maternal-fetal and paternal-fetal attachment using the 

Hungarian language version (MFAS-HU) of the Maternal Fetal Attachment 

Scale (MFAS). Localization of the questionnaire was performed via the usual 

translation and retranslation method. Items of the scale developed for 

mothers were adapted with slight linguistic modifications to fathers. The 24 

items can be evaluated on a five-point Likert scale. Answers to each item had 

a score of 5 or 1 points so the total score achievable on the scale was 

between 24 and 120 points. Subscales of the questionnaire: 1. Role taking, 

2. Differentiation of self, 3. Interaction, 4. Attribution and 5. Giving of self. A 

higher score on these subscales meant a stronger parental involvement in 

the given area. 

 

Intrauterine Relationship Questionnaire (IUKK, Hadházi, Andrek, & Kekecs, 

2017) 

We published the 28 items and the factor structure of the scale for the 

independently developed Intrauterine Relationship Questionnaire earlier. In 

my thesis I used the data pertaining to convergent validation testing. 

 

Intimate Bond Measurement (IBM, Wilhelm & Parker, 1988)  

To measure the intimate attachment in the relationship, we used the 

Hungarian translation of the questionnaire (PIK; Hadházi, Gérecz, & Végh, 

2011). The scale consists of 24 items, 12 items make up the “Care” and 12 

items the “Control” dimension. Answers are evaluated on a four-point Likert 
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scale. A high score on subscales indicates that the person values their 

partner’s caring or controlling behavior highly. 

 

Parental Bonding Instrument (PBI, Parker, Tulping, & Brown, 1979) 

We measured the parental behavior of the respondents’ own parents with 

the Hungarian version of the questionnaire (H-PBI; Tóth & Gervai, 1999). The 

questionnaire consists of 25 items separately for the mother/stepmother 

and father/stepfather. It includes three factors: “Love-care”, 

“Overprotection” and “Constraint”. Items can be evaluated on a four-point 

Likert scale, recalling the first 16 years of respondents’ lives. High scores on 

subscales indicate intensive parental love/care, overprotection and 

constraint. 

 

Relationship Assessment Scale (RAS, Hendrick, 1988)  

To measure the quality of the relationship, we used the Hungarian 

adaptation of the questionnaire (Martos, Sallay, Szabó, Lakatos, & Tóth-

Vajna, 2014). All 7 items of this measurement tool belong to one factor for 

both sexes. Statements can be evaluated on a five-point Likert scale. High 

scores on the scale indicate satisfaction with the relationship.  

 

Data sheet 

Using the Data sheet, we collected information on the demographic traits of 

participants (age, education, employment status, income, parity) and other 

psychosocial data (planned or unplanned pregnancy, the method of 

conception, knowledge of the fetus’s sex, prior prenatal loss, physiological 

and psychological grievances, data pertaining to participants’ parents and 

their own births). The fathers’ questionnaire was slightly modified 

linguistically.  

 

5.  Statistical analyses 

 

5.1. Statistical analyses of Phase I of the study 

We analyzed the structure of MFAS-HU with factor analysis. In the course of 

the factor analysis we followed Field’s (2013) and Costello and Osborne’s 

(2005) recommendations. For the exploratory factor analysis, principal axis 

factoring was used with oblique rotation due to normality violations (direct 

oblimin, Delta=0). 



12 
 

To test the internal reliability of the questionnaire used we 

calculated the Cronbach-alpha coefficient. In the course of a validity test we 

calculated the correlation with the other Hungarian language questionnaire 

under development (IUKK). 

We tested the correlation of scores reached on the MFAS-HU 

questionnaire considering demographic or other psychosocial factors with a 

Mann-Whitney U test for ordinal independent variables (for two groups) or 

Kruskal-Wallis test (for more groups), and for continuous independent 

variables we used the Spearman correlation process. 

We performed the confirmatory factor analysis with the R 3.02 “sem” 

package and other analyses with the SPSS-24 statistical software package. 

 

5.2. Statistical analyses of Phase II of the study 

I examined the psychometric indicators of the MFAS-HU questionnaire for 

maternal and paternal data in a larger sample as well. Using the Lavaan 

package of the R statistical software I ran a robust version of confirmatory 

factor analysis with the MLM estimator as the condition of multivariate 

normality was not met. 

I examined the internal reliability of the questionnaire for a larger 

sample as well by calculating the Cronbach-alpha coefficient. In the course 

of a convergent validity test I calculated the Spearman correlation with two 

other Hungarian language questionnaires under development (IUKK and 

MAAS). 

I performed hierarchical multiple regression analysis on the 

predictive power of predictors examined in relevant scientific literature and 

the factors used in my study. I then combined the two models into one and 

examined the explanatory power of the collective impact. 

Using mediation effect analysis, I examined whether the parents’ 

childhood close, loving relationship experiences impact their attachment 

with the fetus directly or mediated by the partnership. 

I performed the confirmatory factor analysis with the R statistics 

program and other analyses with the SPSS-24 statistical software package. 
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RESULTS 

5.3.  Results of the interim study phase 

In the first phase of data collection upon analyzing 116 maternal 
questionnaires I found that the MFAS-HU questionnaire is a reliable 
measurement tool because the Cronbach alpha coefficient measuring 
internal reliability showed a value of 0.87 on the total score. Subscales 
proved to be statistically less reliable, similarly to earlier studies. Convergent 
validation testing confirmed the MFAS-HU questionnaire’s external validity. 
Factor analysis delivered results in accordance to the findings of scientific 
literature:  the original five-factor model of MFAS did not match the 
Hungarian sample therefore I used the total score of MFAS-HU for further 
calculations. I reviewed significant socio-demographic and psychosocial 
indicators in relation to the total score of MFAS-HU and I found that 
correlation is significant for several factors: e.g. marital status, perceiving 
fetal movements and knowledge of the fetus’s sex. 

According to the results of interim analyses, the MFAS-HU 
questionnaire works adequately, therefore it was beneficial to continue data 
collection for statistical calculations requiring a larger sample. 
 

5.4.  Results of the second study phase  

In the second phase of the study, according to the results of calculations 
done on larger samples, the MFAS-HU scale has an acceptable consistency 
(maternal sample: N=233, Cronbach alpha 0.84; paternal sample: N=183, 
Cronbach alpha 0.79). The value of convergent validity, in comparison with 
the IUKK-R questionnaire is r=0.62; p˂0.001 for the maternal sample, 
compared to the MAAS questionnaire r=0.54, p˂0.001; and r=0.697; p˂0.001 
for the paternal sample in comparison with the IUKK-R questionnaire. We 
conducted factor analysis on the larger sample as well and once again we 
found that neither the original five-factor model, nor the one-factor model 
matches acceptably. In accordance with data from the literature and the 
results of our calculations we found that the total score is reliable (Cranley, 
1992; Müller & Ferketich, 1993). 

I examined the factors influencing maternal-fetal and paternal-fetal 

attachment using three models:  
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I. In the first model I examined the demographic and psychosocial 

factors predictably influencing maternal-fetal and paternal-fetal 

attachment.  

For mothers I selected variables based on demographic and 

psychosocial predictive factors known from the scientific literature:  

mothers’ age, parity, prior losses, willingness to breastfeed, fetus’s 

gestational age, perception of fetal movements, knowledge of fetus’s sex, 

marital status. 

According to the results of linear regression analysis, the 

mother’s age, the fetus’s gestational age and the willingness to breastfeed 

are significant predictors of the degree of maternal-fetal attachment and 

explain 16% of the variance of attachment. 

The mother’s age showed a negative correlation with the intensity 

of attachment, i.e. the younger a mother is, the more intensively she is 

attached to her fetus (std.β = -0.17 p=0.013). Although it is a significant 

connection, the correlation has little power. However, in accordance with 

Damato’s conclusion older mothers are probably more conscious in 

perceiving the changes brought on by motherhood (Damato, 2004). The 

gestational age shows a significant positive correlation with the degree of 

attachment (std.β = 0.25; p=0.002). This result resonates with the results of 

several earlier studies (Andrek et al., 2016; Cannella, 2005; Doan, Cox, & 

Zimerman, 2003; Heidrich & Cranley, 1989; Lerum & LoBiondo-Wood, 1989; 

Stocker & Hargitai, 2007; Yarchesky et al., 2009). The mother’s willingness to 

breastfeed is the third predictor showing the strongest positive correlation 

in predicting the degree of maternal-fetal attachment (std.β = 0.27; p˂ 

0.001).  

For fathers I also selected variables based on data from the 
literature, thus the father’s age, parity, marital status, the fetus’s gestational 
age, perception of the fetus’s movement, prior perinatal loss and grievances 
arising over the course of the pregnancy were selected as probably 
significant predictors. 

According to the results of linear regression analysis, parity (std.β 

= -0.39; p<0.001) and prior perinatal loss (std.β = -0.171; p=0.02) proved to 

be significant predictive factors for paternal-fetal attachment. Both 

variables show a negative correlation and explain 20% of the variance of 

attachment.  



15 
 

In terms of parity several studies found that primiparae achieve 

significantly higher scores on scales assessing attachment to the fetus than 

fathers expecting subsequent children (Condon & Corkindale, 1997; Haedt & 

Keel, 2007; Mercer & Ferketich, 1995). The reason for this may be that in the 

event that a father has to care for other children during a new pregnancy, 

the focus of his attention tends to be on the children already born. Fathers 

also mourn their lost embryos, fetuses (Badenhorst & Hughes, 2007; Einaudi 

et al., 2010; McCreight, 2004). It is noteworthy that this correlation was not 

significant for mothers, it is possible that fathers process prior perinatal 

losses “less successfully”. 

 

II. In the second model I examined the intergenerational and 

relationship factors predictably influencing maternal-fetal and 

paternal-fetal attachment. 

The selection of predictive factors was done based on the scientific 

literature and my clinical experience. I examined the following predictors for 

both parents: the supportive presence of the mother’s/father’s own parents 

in their childhood, the divorce/death of parents, the course of their own 

birth and perceived care in the current relationship. 

According to the results of linear regression analysis, the 

perceived caregiving in the relationship was the significant predictor for 

both expectant mothers (std.β =0.35; p˂ 0.001) and fathers (std.β =0.42; p˂ 

0.001). This model explains 11% of the variance of maternal-fetal 

attachment and 18% of the variance of paternal-fetal attachment. 

III. The third, comprehensive model included intergenerational and 

relationship factors in addition to demographic and psychosocial 

factors. 

In the maternal sample the comprehensive model was capable of 

predicting a significantly larger degree, 20% of the variance of the MFAS 

(adj.  R2= 0.2; R2 change = 0.1; F change (6.182) = 4.25; p=0.001). As in the 

results of the first model, age (std.β= -0.18; p=0.019), willingness to 

breastfeed (std.β = 0.22; p=0.002) and gestational age (std. β = 0.2; p=0.016) 

remained significant predictive factors. Among the newly added predictors, 

the Care subscale of the Relationship Intimacy questionnaire had significant 

predictive power (std. β = 0.28; p<0.001). 
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In the paternal sample the comprehensive model was capable of 

predicting a significantly larger degree, 31% of the variance of the MFAS 

(adj.  R2 = 0.31; R2 change = 0,12; F change = 4.17; p =0.001). In relation to 

fathers the increase in the model’s predictive power is even more 

noteworthy since it increased from 20% to 31%. As in the results of the first 

model, parity (std.β = -0.32; p<0.001) remains a significant predictor. Of the 

newly added predictors, as in the mothers’ case, the Care subscale of the 

Relationship Intimacy questionnaire had significant predictive power (std.β = 

0.33; p<0.001).  

Social support is considered one of the most important predictive 

factors of parental-fetal attachment in numerous studies (Condon & 

Corkindale, 1997; Cranley, 1981; Mercer et al., 1988; Sandbrook & Adamson-

Macedo, 2004; Yarchesky et al., 2009), emphasizing the significance of a 

partner providing emotional support to the expectant mother (Hjelmstedt 

et al., 2006; Walsh, Hepper, & Marshall, 2011). According to my findings, care 

perceived in the relationship is also predictive for expectant fathers in terms 

of developing attachment to the fetus. 

IV. Results of mediation analyses 

In the course of mediation analysis, for the maternal sample I found that the 

mother’s childhood love and care experiences related to her own mother do 

not have a direct effect on her attachment to the fetus, this effect is 

mediated by the perceived care in their current relationship (completely 

standardized indirect effect=0.13; SE=0.32; 95% CI=0.08-0.2). The analysis 

also showed that childhood experiences related to maternal love and care 

do not have any significant direct effect beyond the mediated effect (direct 

effect of x on y=0.02; SE=0.05; 95% CI=-0.08-0.12). 

For the paternal sample I found the same result: the father’s 

childhood love and care experiences related to his own mother do not have 

direct effect on his attachment to the fetus, this effect is mediated by the 

perceived care in their current relationship (completely standardized indirect 

effect=0.09; SE=0.3; 95% CI=0.04-0.2). Mediator analysis also showed that 

childhood experiences related to maternal love and caregiving do not have 

any significant direct effect beyond the mediated effect for fathers either 

(direct effect of x on y=0.12; SE=0,06; 95% CI=-0.0009-0.23). 
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Thus, according to my results the effect of parental treatment experienced 

in childhood and adolescence is mediated by care in the current relationship 

when one expects their own child, and beyond this indirect effect I could 

not show the direct effect of the love and caregiving of the future 

grandparents on the attachment of the expectant parents and their fetus. 

New observations recommended for approval: 

1. The MFAS-HU maternal and paternal scales are valid measurement 
tools, I recommend the use of its total score in the future, as most 
studies concerning prenatal attachment are performed with this tool 
internationally. This makes the results of different studies easily 
comparable and we can get closer to a more accurate definition and a 
better understanding of the phenomenon. 

2. For expectant mothers, the model consisting of the studied 
psychosocial and demographic factors (mother’s age, parity, prior loss, 
willingness to breastfeed, fetus’s gestational age, perception of the 
fetus’s movement, knowledge of the fetus’s sex, marital status) are 
strong predictors of maternal-fetal attachment. Among these factors, 
the mother’s age and willingness to breastfeed, as well as the 
gestational age of the fetus appear to be especially important (1.a 
hypothesis). 

3. For expectant mothers, the model consisting of the studied relationship 
factors (supportive presence of the mother’s own parents in her 
childhood, divorce/death of parents, the mother’s own birth experience 
and care perceived in the relationship) is a strong predictor of the 
degree of maternal-fetal attachment. Among these factors, care 
perceived in the relationship appears to be especially important (2.a 
hypothesis). 

4. The comprehensive model that considers current relationship and 
intergenerational relationship factors in addition to demographic and 
psychosocial factors was able to predict a significantly larger extent of 
variance of the maternal-fetal attachment for expectant mothers. 
Considering relationship factors is therefore essential in understanding 
and predicting maternal-fetal attachment (3.a hypothesis). 

5. The mothers’ childhood close, loving relationship experiences affect 
maternal-fetal attachment through the care perceived in the current 
relationship (4.a hypothesis). 

6. For expectant fathers, the model consisting of the studied psychosocial 
and demographic factors (father’s age, parity, marital status, the fetus’s 
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gestational age and perception of its movements, prior perinatal loss 
and grievances arising during the pregnancy) are strong predictors of 
paternal-fetal attachment. Among these factors, parity and prior 
perinatal loss experiences appear to be especially important (1.b 
hypothesis). 

7. For expectant fathers, the model consisting of the studied relationship 
factors (supportive presence of the father’s own parents in his 
childhood, divorce/death of parents, the father’s own birth and care 
perceived in the relationship) is a strong predictor of the degree of 
paternal-fetal attachment. Among these factors, care perceived in the 
relationship appears to be especially important (2.b hypothesis). 

8. The comprehensive model that considers relationship and 
intergenerational relationship factors in addition to demographic and 
psychosocial factors was able to predict a significantly larger extent of 
variance of the paternal-fetal attachment for expectant fathers. 
Considering relationship factors is therefore essential in understanding 
and predicting paternal-fetal attachment (3.b hypothesis). 

9. The fathers’ childhood love-relationship experiences affect paternal-
fetal attachment through the care perceived in the current relationship 
(4.b hypothesis). 

 

THE LIMITATIONS OF THIS STUDY 
 

Even today there is no consensus among researchers of this subject on either 

the definition or the measurement of prenatal attachment, this is inevitably 

a limitation of my thesis. Operationalizing the concept is underway, several 

attempts are carried out to map the construct (Doster, Wallwiener, Müller, 

Matthies, Plewniok, Feller, & Reck, 2018). The MFAS questionnaire focuses 

mainly on behavioral traits therefore the fact that this scale does not help as 

much in revealing the affective dimensions of prenatal attachment can also 

be viewed as a limitation. In the future it would be necessary to conduct 

qualitative analyses in addition to questionnaire surveys to more accurately 

examine the construct. 

The sample’s size (233 expectant mothers and 183 fathers), the lack 

of planning for sample size and the sample’s homogeneity are also limiting 

factors. In the course of sample collection, the questionnaire was primarily 

completed by couples who were motivated to participate in the survey. 

These circumstances proved to be “a filter” in terms of higher education and 
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socio-economic status. The effect of social expectations should also be 

noted, i.e. the fact that society strongly expects parents to accept and love 

their child unconditionally. 

Further research is necessary to explore how the MFAS-HU works 

for couples in low socio-economic situations, for expectant parents living in 

deep poverty, in threatening circumstances or in a minority cultural setting. 

Measurements are needed in Hungarian samples among groups where 

attachment is made severely difficult, such as the expectant mother’s and/or 

father’s depression, pathological anxiety or substance abuse (Condon & 

Corkindale, 1997; Haedt & Keel, 2007; Lindgren, 2001; Shieh & Kravitz, 2002, 

2006).  

It is still an open question which score/interval on the MFAS-HU 

scale reflects optimal, “healthy” attachment. We currently do not have any 

guidance on which scores represent a normal/pathological range in the 

prediction of prenatal attachment psychopathology. 

 

CONCLUSIONS 

The development of perinatal sciences provides an increasing number of 
research results that rewrite our earlier ideas about human development. A 
wide range of scientific results confirm that the transfer of life should be 
viewed from a holistic approach as a transgenerational process from 
conception to the birth of the next generation. 

According to my findings, the parents’ emotional/relational 
components are stronger predictors of the quality of prenatal attachment: 
the better the quality of the relationship between the parents, which can be 
understood as the environment around the fetus, the closer bond the 
parents are able to develop with him/her. For mothers the gestational age 
and perception of movements are important predictors of the degree of 
attachment to the fetus. The mother’s increased age affects attachment 
negatively, which can have several underlying causes: higher level of anxiety 
due to the mother’s conscious approach, or a fear of being unable to carry 
the child to term or a fear about the baby’s health. The willingness to 
breastfeed that solidifies over the course of the pregnancy is also a significant 
predicting factor for attachment with the fetus. As for fathers a negative 
correlation between parity and attachment may signal that the father is 
beginning to slide out of the family bond, maybe because of negative 
experiences related to the first child, therefore healthcare professionals 
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should pay attention to fathers as well during pregnancy care. In terms of 
emotions and the relationship, expectant fathers need the same as mothers: 
emotional and physical care from their partners on the verge of a new life 
stage. Therefore, according to my findings, the quality of care between the 
partners has the most impact and acts like a funnel, channeling the effects 
of intergenerational relationships and transmits the past through present 
quality of care.    

Further multi-generation longitudinal studies are necessary that 
consider prenatal attachment and have sound methodological structure in 
order to explore the intertwined fabric of factors influencing attachment. I 
firmly believe that the unique bond developing between parents and their 
fetus during pregnancy is best described as prenatal attachment 
semantically. It would be a mistake to call it anything else because an 
attachment should be viewed as a single unit, as a form of behavior specific 
to humans from the beginning of life until the end. I strongly believe that we 
have surpassed the question whether or not prenatal attachment exists, and 
should ask ourselves what the observable elements of the earliest 
attachment types are and what methods we can use to study them. 
  



21 
 

 
BIBLIOGRAPHY 

Ainsworth, M. D. S., & Bowlby, J. (1991). An Ethonlogical Approach to personality Development. 

American Psychologist, 46(4), 333-341. 

Ainsworth, M. D. S. (1969). Object Relations, Dependeny, and Attachment: a Theoretical Review 

of the Infant-Mother Relationship. Child Development, 40, 969-1025. 

Alhusen, J. L. (2008). A Literature Update on Maternal-Fetal Attachment. Journal of Obstetric, 

Gynecologic & Neonatal Nursing, 37, 315-328. 

Alhusen, J. L., Hayat, M. J., & Gross, D. (2013). A longitudinal study of maternal attachment and 

infant developmental outcomes. Archives of Women’s Mental Health, 16(6), 521-537. 

Andrek, A., Kekecs, Z., Hadházi, É., Boukydis, Z., & Varga, K. (2016). Re-Evaluation of the 

Psychometric Properties of the Maternal Fetal Attachmnet Scale in a Hungarian 

Sample. Journal of Obstetric, Gynecologic & Neonatal Nursing, 45(5), 15-25. 

Armstrong, D.S. (2002). Emotional distress and prenatal attachment after perinatal loss. Journal 

of Nursing Scholarship, 34, 339-345. 

Badenhorst, W. & Hughes, P. (2007). Psychological aspects of perinatal loss. Best Practice & 

Research Clinical Obstetrics and Gynaecology, 21(2), 249-259. doi:10.1016/j.bpobgyn. 

Bakermans-Kranenburg, M. J., & van Ijzendoorn, M. H. (2016). Attachment, Parenting and 

Genetics. In J. Cassidy, & P. R. Shaver (Eds.), Handbook of Attachment (pp. 155-179). 

New York, NY: The Guilford Press. 

Bielawska‐Batorowicz, E., & Siddiqui, A. (2008). A study of prenatal attachment with Swedish and 

Polish expectant mothers. Journal of Reproductive and Infant Psychology, 26(4), 373-

384. 

Blum, T. (Ed.). (1993). Prenatal Perception, Learning and Bonding. Berlin: Leonardo Publishers. 

Bowlby, J. (1958). The Nature of the Child’s Tie to his Mother. International Journal of Psycho-

Analysis, 39, 350-373. 

Branjerdporn, G., Meredith, P., Strong, J., & Garcia, J., (2016). Associations Between Maternal-

Foetal Attachment and Infant Developmental Outcomes: A Systematic Review. 

Maternal and Child Health Journal, 21(3), 540-553. 

Cannella, B. L. (2005). Maternal-fetal attachment: An integrative review. Journal of Advanced 

Nursing, 50, 60-68. 

Cataudella, S., Lampis, J., Busonera, A., Marino, L., & Zavattini, G. C. (2016). From parental-fetal 

attachment to a parent-infant relationship: a systematic review about prenatal 

protective and risk factors. Life Span and Disability, XIX. (2) 185-219. 

Chen, E., Gau, M. L., Liu, C. Y., & Lee, T. Y. (2017). Effects of father-neonate skin-to-skin contact 

on Attachment. Nursing Research and Practice. Article ID 8612024, 8 pages. 

https://doi.org/10.1155/2017/8612024  

Condon, J. T. (1993). The assessment of antenatal emotional attachment: Development of a 

questionnaire instrument. British Journal of Medical Psychology, 66, 167-183. 

Condon, J. T., & Corkindale, C. (1997). The correlates of antenatal attachment in pregnant women. 

British Journal of Medical Psychology, 70, 359-372. 



22 
 

Condon, J. T., Corkindale, C., Boyce, P., & Gamble, E. (2013). A longitudinal study of father-to-

infant attachment: antecedents and correlates. Journal of Reproductive and Infant 

Psychology, 31(1), 15-30, 

Costello, A. B., & Osborne, J. W. (2005). Best practices in exploratory factor analysis: four 

recommendations for getting the most from your analysis. Practical Assessment, 

Research & Evaluation 2005; 10. pareonline. net/getvn. asp, 10, 7. 

Cranley, M.S. (1981). Development of a tool for the measurement of maternal attachment during 

pregnancy. Nursing Research, 30, 281-284.  

Cranley, M.S. (1992). A critical review of prenatal attachment research. Scholarly Inquiry for 

Nursing Practice, 6(1), 23-26. 

Damato, E. G. (2004a). Predictors of prenatal attachment in mothers of twins. Journal in 

Obstetrics, Gynecology & Neonatal Nursing, 33, 436-445. 

DiPietro, J. A., Irizarry, R. A., Costigan, K. A., & Gurewitsch, E. D. (2004). The psychophysiology of 

the maternal-fetal relationship. Psychophysiology, 41, 510-520.  

DiPietro, J. A., Voegtline, K. M., Costigan, K. A., Aguirre, F., Kivlighan, K., & Chen, P. (2013). 

Physiological reactivity of pregnant women to evoked fetal startle. Journal of 

Psychosomatic Research, 75, 321-326. 

Doan, H. McK., Cox, N. L., & Zimerman, A. (2003). The Maternal Fetal Attachment Scale: some 

methodological ponderings. Journal of Prenatal & Perinatal Psychology & Health, 18, 

167-188. 

Doster, A., Wallwiener, S., Müller, M., Matthies. L. M., Plewniok, K., Feller, S., & M., Reck, C. 

(2018). Reliability and validity of the German version of the Maternal–Fetal 

Attachment Scale. Archives of Gynecology and Obstetrics, 297(5), 1157-1167. 

Einaudi, M.A., Le Coz, P., Malzac, P., Michel, F., D’Ercole, C., & Gire, C. (2010). Parental experience 

following perinatal death: exploring the issues to make progress. European Journal of 

Obstetrics & Gynecology and Reproductive Biology, 151, 143-148. 

Erickson, M. (1996). Predictors of maternal-fetal attachment: an integrative review. The Online 

Journal of Knowledge Synthesis for Nursing, 3(8). 

Erlandson, K., Dsilna, A., Fagerberg, I., & Christensson, K. (2007). Skin-to-skin Care with the father 

aftre Cesarean Birth – effects on Newborn crying, prefeeding behavior. Birth, 34(2), 

105-114. 

Feldman, R. (2015). The adaptive human parental brain: implications for children's social 

development. Trends in Neurosciences, 38(6), 387-399. 

Field, A. (2013). Discovering statistics using IBM SPSS statistics. Sage. 

Fonagy, P., Steele, M., Steel, H., Moran, G.S., & Higgitt, A. (1991). The Capacity for Understanding 

Mental States: The Reflective Self in Parent and Child and Its Significance for Security 

of Attachment. Infant Mental Health Journal, 12(3), 201-218. 

Fuller, J. R. (1990). Early patterns of maternal attachment. Health Care for Women International, 

11(4), 433-446. 

Fuller, S. G., Moore, L. R., & Lester, J. W. (1993). Influence of family functioning on maternal fetal 

attachment. Journal of Perinatology, 13, 453-460. 



23 
 

Gergely, Gy., & Watson, J.S. (1996). The social biofeedback theory of parental affect-mirroring: 

The development of emotional self-awareness and self-control in infancy. 

International Journal of Psycho-Analysis, 77, 1181-1212. 

Grace, J. T. (1989). Development of Maternal-Fetal Attachment During Pregnancy. Nursing 

Research, 38(4), 228-232. 

Grossmann, K., Grossmann, K. E., Fremmer-Bombik, E., Kindler, H., Scheuerer-Englisch, & H., 

Zimmermann, P. (2002). The Uniqueness of the Child–Father Attachment Relationship: 

Fathers’ Sensitive and Challenging Play as a Pivotal Variable in a 16-year Longitudinal 

Study. Social Development, 11(3), 301-337. 

Hadházi, É., Andrek, A., & Kekecs, Z. (2017). Előzetes eredmények egy magyar mintán kidolgozott 

Intrauterin Kapcsolati Kérdőív méréses tapasztalatairól – pilot study - Az anya–magzat 

kapcsolat párkapcsolattal és szülői bánásmóddal való összefüggéseinek vizsgálata. 

Mentálhigiéné és Pszichoszomatika, 18(3), 263-300. 

Hadházi, É., Gérecz, Á., & Végh, F. (2011, május). Az intimitás mérése – előzetes eredmények 

magyar mintán. Poszter a Magyar Pszichológiai Társaság Jubileumi XX. Országos 

Tudományos Nagygyűlésén, Budapest. 

Haedt, A., & Keel, P. (2007). Maternal attachment, depression, and body dissatisfaction in 

pregnant women. Journal of Reproductive and Infant Psychology, 25(4), 285-295. 

Hart, R., & McMahon, C. A. (2006). Mood state and psychological adjustment to pregnancy. 

Archives of Women’ s Mental Health, 9, 329-337. 

Harvey, M. E. (2010). The experiences and perceptions of fathers attending the birth and 

immediate care of their baby (Unpublished PhD Thesis). Aston University, Birmingham. 

https://www.researchgate.net/profile/Merryl_Harvey/publication/44450392The-

experiences-and-perceptions-of-fathers-attending-the-birth-and-immediate-care-of-

their-baby.pdf Letöltve: 2018. január 23. 

Heidrich, S. & Cranley, M. (1989). Effect of fetal movement, ultrasound scans, and amniocentesis 

on maternal-fetal attachment during pregnancy. Nursing Research, 38, 81-84. 

Hendrick, S.S. (1988). A generic measure of relationship satisfaction. Journal of Marriage and 

Family, 50(1), 93-98. 

Hepper, P. G. (2005). Das fetale Verhalten und seine Funktion für die menschliche Entwicklung. 

In I. Krens & H. Krens (Eds.), Grundlagen einer vorgeburtlichen Psychologie (pp. 63-83). 

Göttingen: Vandenhoeck & Ruprecht. 

Hildingsson, I., Cederlöf, L., & Widén, S. (2011). Fathers’ birth experience in relation to midwifery 

care. Women and Birth, 24, 129-136. 

Hjelmstedt, A., Widström, A. M., & Collins, A. (2006). Psychological Correlates of Prenatal 

Attachment in Women Who Conceived After In Vitro Fertilization and Women Who 

Conceived Naturally. Birth, 33(4), 303-310. 

Lamb, M. E. (2010). How Do Fathers Influence Children’s Development? Let me Count the Ways. 

In M. E. Lamb (Ed.), The Role of the Father in Child Development (pp. 1-27). Cambridge: 

John Wiley & Sons, University of Cambridge.  

Lecaunet, J. P., & Schaal, B. (2002). Sensory performances in the human foetus: a brief summary 

of research. Intellectica, 1(34), 29-56. 



24 
 

Leifer, M. (1977). Psychological Changes Accompanying Pregnancy and Motherhood. Genetic 

Psychology Monograph, 95, 55-96. 

Lerum, C. W. & LoBiondo-Wood, G. (1989). The Relationship of Maternal Age, Quickening, and 

Physical Symptoms of Pregnancy to the Development of Maternal-Fetal Attachment. 

Birth, 16, 13-17. 

Lindgren, K. (2001). Relationships among maternal-fetal attachment, prenatal depression, and 

health practices in pregnancy. Research in Nursing & Health, 24, 203-217. 

Maas, J. B. M., de Cock, E. S. A., Vreeswijk, C. M. J. M., Vingerhoets, J. J. M., & van Bakel, H. J. A. 

(2016). A longitudinal study on the maternal–fetal relationship and postnatal maternal 

sensitivity, Journal of Reproductive and Infant Psychology, 34(2), 110-121. 

Main, M., Kaplan, N., & Cassidy, J. (1985). Security in Infancy, Childhood, and Adulthood: A Move 

to the Level of Representation. Monographs of the Society for Research in Child 

Development, 50(1/2), 66-104. 

Martos, T., Sallay, V., Szabó, T., Lakatos, Cs., & Tóth-Vajna, R. (2014). A Kapcsolati Elégedettség 

Skála magyar változatának (RAS-H) pszichometriai jellemzői. Mentálhigiéné és 

Pszichoszomatika, 15(3), 245-258. 

McCreight, B. S. (2004). A grief ignored: narratives of pregnancy loss from a male perspective. 

Sociology of Health and Illness, 26(3), 326-350. 

McMahon, C. A., Ungerer, J. A., Beaurepaire, J., et al. (1997). Anxiety during pregnancy and fetal 

attachment after in-vitro fertilization conception. Human Reproduction, 12, 176-182. 

Mercer, R.T. & Ferketich, S. (1995). Experienced and inexperienced mothers' maternal 

competence during infancy. Research in Nursing & Health, 18(4), 333-343. 

Mercer, R.T., Ferketich, S., May, K., DeJoseph, J., & Sollid, D. (1988). Further Exploration of 

Maternal and Paternal Fetal Attachment. Research in Nursing 8 Health, 11, 83-95 

Müller, M. E. (1993). Development of the Prenatal Attachment Inventory. Western Journal of 

Nursing Research, 15, 199-215. 

Müller, M. E. (1996). Prenatal and postnatal attachment: a modest correlation. Journal of 

Obstetrical Gynecology & Neonatal Nursing, 25(2), 161-166. 

Müller, M.E. & Ferketich, S. (1993). Factor Analysis of the Maternal Fetal Attachment Scale. 

Nursing Research, 2(3), 144-147. 

Nichols, M. R., Roux, G. M., & Harris, N. R. (2007). Primigravid and multigravid women: prenatal 

perspectives. Journal of Perinatal Education, 16(2), 21-32. 

Parker, G., Tulping, H., & Brown, L. B. (1979). A Parental Bonding Instrument. British Journal of 

Medical Psychology, 52, 1-10. 

Prechtl, H. F. R. (1988). Developmental Neurology of the Fetus. Clinical Obstetrics and 

Gynecology, 2, 21-36.  

Sandbrook, S. P., Adamson-Macedo, E. N. (2004) Maternal-fetal attachment: searching for a new 

definition. Neuroendocrinology Letters. 25(1), 169-182. 

Schaal, B., Marlier, L., & Soussignan, R. (2000). Human fetuses learn odours from their pregnant 

mother’s diet. Chemical Senses, 25(6), 729-737. 

Sedgmen, B., McMahon, C., Cairns, D., Benzie, R.J., & Woodfield, R.L. (2006). The impact of two-

dimensional versus three dimensional ultrasound exposure on maternal-fetal 



25 
 

attachment and maternal health behavior in pregnancy. Ultrasound in Obsterics and 

Gynecology, 27, 245-251. 

Shieh, C., & Kravitz, M. (2002). Maternal-fetal attachment in pregnant women who use illicit 

drugs. Journal of Obstetric, Neonatal, and Gynecological Nursing, 31(2), 156-164. 

Shieh, C., & Kravitz, M. (2006). Severity of Drug Use, Initiation of Prenatal Care, and Maternal-

Fetal Attachment in Pregnant Marijuana and Cocaine/Heroin Users. Journal of 

Obstetric, Neonatal, and Gynecological Nursing, 35(4), 499-508. 

Shorey, S., Hong-Gu, H., & Morelius, E. (2016). Skin-to-skin conntact by fathers and the impact in 

infant and paternal outcomes: an integrative review. Midwifery, 40, 207-217. 

Siddiqui, A., & Hägglöf, B. (2000). Does maternal prenatal attachment predict postnatal mother-

infant interaction? Early Human Development, 59(1), 13-25. 

Siddiqui, A., Hägglöf, B., & Eisemann, M. (2000). Own memories of upbringing as a determinant 

of prenatal attachment in expectant women. Journal of Reproductive and Infant 

Psychology, 18(1), 67-74. 

Stainton, M.C. (1990). Parents’ Awareness of Their Unborn Infant in the Third Trimester. Birth, 

17, 92-96. 

Stanton, F., & Golombok, S. (1993). Maternal-fetal attachment during pregnancy following in vitro 

fertilization. Journal of Psychosomatic Obstetrics & Gynaecology, 14, 153-158. 

Stocker, A.K., Hargitai, R. (2007). Az anya-magzat kötődés narratív pszichológiai vizsgálata. 

Pszichológia, 27(3), 239-259. 

Schwerdtfeger, K.L. & Nelson Goff, B.S. (2007). Intergenerational Transmission of Trauma: 

Exploring Mother–Infant Prenatal Attachment. Journal of Traumatic Stress, 20(1), 39-

51. 

Tóth, I., & Gervai, J. (1999). Szülői Bánásmód Kérdőív (H-PBI). A Parental Bonding Instrument (PBI) 

magyar változata. Magyar Pszichológiai Szemle, 54(4), 551-566. 

Van Bakel, H. J. A., Maas, J. B. M., Vreeswijk, C. M. J. M., &, Vingerhoets, J. J. M. (2013). Pictorial 

representation of attachment: measuring the parent-fetus relationship in expectant 

mothers and fathers. Pregnancy and Childbirth, 13, 138-147. 

Van den Bergh, B. R. H. (2010). Some Societal and Historical Scientific Considerations Regarding 

the Mother–Fetus Relationship and Parenthood. Infant and Child Development, 19, 39-

44. 

Van Ijzendoorn, M. H. (1995). Adult attachment representations, parental responsiveness, and 

infant attachment: A meta-analysis on the predictive validity ofthe Adult Attachment 

Interview. Psychological Bulletin, 117, 387-403. 

Walsh, J., Hepper, E., & Marshall, B. (2011). Responsive caregiving mediates links between couple 

relationship and prenatal bonding (Abstract). Journal of Reproductive and Infant 

Psychology, 29, e17-e18. 

Weaver, R. H., & Cranley, M. S. (1982). An Exploration of Paternal-Fetal Attachment Behavior. 

Nursing Research, 32(2), 68-72. 

Wilhelm, K., & Parker, G. (1988). The development of a measure of i ntimate bonds. Psychological 

Medicine, 18(1), 225-234. 



26 
 

Wilson, M. E., White, M. A., Cobb, B., Curry, R., Greene, D. & Popovich, D. (2000). Family dynamics, 

parental-fetal attachment and infant temperament. Journal of Advanced Nursing 

31(1), 204-210. 

Yarcheski, A., Mahon, N. E., Yarcheski, T. J., Hanks, M. M., & Cannella, B. L. (2009). A meta-analytic 

study of predictors of maternal-fetal attachment. International Journal of Nursing 

Studies, 46, 708-715. 

Zeanah, P. D. & Stewart, L. K. (1990). Parent’s constructions of their infant’s personalities before 

and after birth: a descriptive study. Child Psychiatry Human Development, 20(3), 191-

206. 

 

Key publications related to the dissertation: 

Andrek, A. (2017). Elakadások az anyává válás útján. In: Zseni A. (2017): Elakadva -
Kioldódva. (pp.72-96.), Budapest: Animula. 

Andrek, A. (2017). Úton a családbarát terhességi ultrahang szűrővizsgálatok felé – Az 
anya-magzat kötődés támogatásának lehetőségei. Gyakorlati és kutatási 
perspektívák. Magyar Pszichoszomatikus Szülészeti és Nőgyógyászati 
Társaság 25 éves jubileumi kongresszusa, Székesfehérvár, 2017. 
szeptember 22-23. Absztraktfüzet: 23. oldal. 

Andrek A., Hadházi É., Kekecs Z. (megjelenés alatt): A prenatális kötődés és 
befolyásoló tényezői In: Varga Katalin, Andrek Andrea, Molnár Judit Eszter 
(szerk). Perinatális Tudományok Budapest: Medicina 

Andrek, A., Nováky, R. (megjelenés alatt). Az elég jó nagyszülő - Nagyszülők jelenléte 
és jelentőség a perinatális időszakban. In: Varga Katalin, Andrek Andrea, 
Molnár Judit Eszter (szerk) Perinatális Tudományok. Budapest: Medicina 

Hadházi É., Andrek A., Kekecs, Z. (2017). Előzetes eredmények egy magyar mintán 
kidolgozott Intrauterin Kapcsolati Kérdőív méréses tapasztalatairól – pilot 
study. Az anya–magzat kapcsolat párkapcsolattal és szülői bánásmóddal 
való összefüggéseinek vizsgálata. Mentálhigiéné és Pszichoszomatika, 18 
(3), 263-300.  

Andrek, A. (2017). A lélek vagyunk - A fenomenológiai embriológia és dinamikus 
morfológiai alapvetései. Magyar Pre- és Perinatális Pszichológiai és 
Orvostudomány Társaság XIV. országos kongresszusa. Budapest, 2017. 
február 24-25. (201) 



27 
 

Andrek, A., Kekecs, Z., Hadhazi, E., Boukydis, Z., Varga, K. (2016). Re-Evaluation of the 
Psychometric Properties of the Maternal-Fetal Attachment Scale in a 
Hungarian Sample.  Journal of Obstetric Gynecologic and neonatal Nursing, 
45(5), 15-25.  

Andrek, A., Hadházi, É., Kekecs, Z. (2016). Az anya–magzat kötődést mérő Maternal–
Fetal Attachment Scale kérdőív magyar nyelvű adaptálása és 
felhasználásának lehetőségei az ultrahang-kommunikációs vizsgálatok 
során. Orvosi Hetilap, 157(20), 789-795.  

Andrek, A. (2016). Programozott lélektan? A méhen belüli tapasztalatok hatása a 
fejlődésre, kötődésre. Magyar Pre- és Perinatális Pszichológiai és 
Orvostudomány Társaság XIII. országos kongresszusa. Budapest, 2016. 
február 12-13. (2016) 

Andrek, A., Hadházi, É., Kekecs, Z. (2015). Az anya-magzat kötődés mérésének 
lehetőségei: összefüggések demográfiai és pszichoszociális tényezőkkel. In: 
Vargha A (szerk.) Lélek-net a léleknek: Az ember a változó technikai közegek 
világában: A Magyar Pszichológiai Társaság XXIV. Országos Tudományos 
Nagygyűlése: Kivonatkötet. 305 p.  

Andrek, A., Hadházi, É., Kekecs, Z. (2015). Az anya magzat kötődés mérésének 
lehetőségei. In: Kisdi B. (szerk.) Létkérdések a születés körül.: 
Társadalomtudományi vizsgálatok a szülés és születés témakörében. 
Budapest: L'Harmattan Kiadó, 367-394. 

Andrek, A. (2015). A perinatális veszteség és gyász sajátosságai: fókuszban az apák. In: 
Pápay, N. & Rigó, A. (szerk.) Reproduktív egészségpszichológia. Budapest: 
ELTE Eötvös Kiadó, 2015. pp. 371-383. 

Andrek, A. (2015). Az apává válás pszichológiája. In: Pápay Nikolett, Rigó Adrien 
(szerk.) Reproduktív egészségpszichológia. Budapest: ELTE Eötvös Kiadó, 
2015. pp. 331-353. 

Andrek, A. (2015): A prenatális imprinting rövid és hosszú távú hatásai: A szülő-magzat 
kapcsolat kezdete és kontinuitása. Trauma és Bonding – A Semmelweis 
mozgalom és az ELTE PPK nemzetközi konferenciája. 2015. november 13., 
Budapest. In: Ékes Ilona (szerk.) Egészséges életkezdet: Női tudástár II. 
Budapest: Európai Regionális Szervezet, pp. 45-51. 

Hadházi, É., Andrek, A., Kekecs, Z., Héjja, A., Illés, Szilvia. (2015). Előzetes eredmények 
egy magyar mintán kidolgozott Intrauterin Kapcsolati Kérdőív méréses 
tapasztalatairól. In: Vargha A (szerk.) Lélek-net a léleknek: Az ember a 
változó technikai közegek világában: A Magyar Pszichológiai Társaság XXIV. 



28 
 

Országos Tudományos Nagygyűlése: Kivonatkötet. Konferencia helye, 
ideje: Eger, Magyarország, 2015.05.28-2015.05.30. Budapest: Magyar 
Pszichológiai Társaság, 2015. pp. 105-106. 

Andrek, A., Gitidiszné Gyetván, K., Kádár, K. (2014). Útravaló: Kórházi védőnők 
továbbképzési tankönyve. Budapest: Gyógyszerészeti és Egészségügyi 
Minőség- és Szervezetfejlesztési Intézet (GYEMSZI), 2014. 

Andrek, A. (2013). Társas érzelmek. In: Bányai É, Varga K (szerk.) Affektív pszichológia: 
Az emberi késztetések és érzelmek világa. Budapest: Medicina, pp. 435-459. 

Andrek, A. (2012). Az interaktivitás kezdete: kommunikáció és kapcsolat a magzattal. 
In: Varga Katalin, Gősiné Greguss A (szerk.) Tudatállapotok, hipnózis, 
egymásra hangolódás: Tisztelgő kötet Prof. Bányai Éva 70. születésnapja 
alkalmából. Budapest: L'Harmattan Kiadó, 2012. pp. 127-149. 

Andrek, A. (2011). A fájdalom és csillapításának nem gyógyszeres lehetőségei a 
neonatológiai intenzív ellátásban. Lege Artis Medicinae, 21(1) 26-31. 

Varga, K., Andrek, A., Herzog, M. (2011). A várandósság és a szülés pszichológiai 
vonatkozásai és társadalmi beágyazottsága. In: Danis I, Farkas M, Herczog 
M, Szilvási L, Balázs I (szerk.) A génektől a társadalomig: a koragyermekkori 
fejlődés színterei. Budapest: Nemzeti Család- és Szociálpolitikai Intézet 
(NCSSZI), 2011. pp. 230-281. (Biztos Kezdet Kötetek; 1.) 

 
 



 
 

 


