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A narrative review of interventions addressing the parental-fetal relationship 

 

Abstract 

 

Background: Expectant parents are thought to develop varying degrees of emotional 

affiliation with the unborn child. Interventions supporting this relationship may be beneficial 

given its link to maternal health behaviour during pregnancy, as well as the parental-infant 

bond after birth. 

 

Aim: To identify, and describe the effects of, programmes and strategies that have addressed 

the parental-fetal relationship. 

 

Method: English-language primary studies, published between 2005-2015, were identified 

and their methodological quality was assessed. Databases used included CINAHL, Cochrane 

Library, MEDLINE, PsycINFO and Web of Science. Key search terms included 

maternal/paternal-fetal attachment, prenatal bond, parental-fetal relationship and intervention. 

RCTs, non-RCTs, observational and non-comparative studies, before and after studies and 

case studies were included.  

  

Findings: Twenty-seven studies were included. Studies evaluated the effects of various 

strategies, including ultrasound and screening procedures, fetal awareness interventions, 

social and psychological support techniques, educational programmes and relaxation 

strategies. Results are inconsistent due to the diversity of interventions, and significant 

variation in methodological quality.  

 

Conclusion: There is insufficient evidence to support definitive conclusions regarding the 

efficacy of any included intervention. A number of limitations, such as non-probability sampling, 

lack of blinding, and insufficient follow-up weaken the evidence. The inclusion of fathers in only 
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three studies reflects the overall neglect of men in research regarding the prenatal relationship. 

Further in-depth study of the nature of the maternal/paternal-fetal relationship may be needed 

in order to allow for the identification of interventions that are consistently beneficial and 

worthwhile. 

 

Keywords: Maternal-Fetal Relations, Paternal-Fetal Attachment, Psychological Bonding, 

Review, Interventions, Prenatal Care.  

 

Abbreviations 

RCT – Randomised Controlled Trial 

PFR – Parental-Fetal Relationship 

MFR – Maternal- Fetal Relationship 
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Statement of Significance/Summary of Relevance 

Issue:  

Expectant parents develop different degrees of connectedness 

to the unborn child. This is thought to be determined by a 

combination of risk and protective factors. Interventions 

supporting this relationship could have long-term beneficial 

influences. 

What is Already Known: 

Previous research has suggested that a robust parental-fetal 

relationship is linked to more positive maternal health behaviour 

during pregnancy, as well as secure parental-infant bonds after 

birth.  

What this Paper Adds: 

There is insufficient evidence to reach definitive conclusions 

regarding the efficacy of reviewed interventions. The construct 

of parental-fetal relationships lacks conceptual clarity. Inductive 

research may be necessary prior to the development of 

consistently beneficial interventions. 
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Introduction 

 

Over the past fifty years there has been increasing recognition that the development of the 

relationship between parents and their infants begins prior to birth, during the antenatal period 

1
. Pregnant women adapt to their pregnancy, and their impending motherhood role, in varied 

ways, and there are individual differences in the degree of connectedness, or emotional 

affiliation, they develop towards their unborn child 
2
. In this respect, the parental-fetal 

relationship (PFR) is thought to “be related to cognitive and emotional abilities to conceptualise 

another human being” 
3(p185)

, and to be influenced by societal context 
4
. For each individual 

expectant parent, the quality of the fetal relationship is believed to be determined by a unique 

combination of risk and protective factors 
5
.  

It has been hypothesised that studying the PFR offers a unique opportunity to understand the 

way in which the child is envisioned by each of his/her parents, which is uncomplicated by 

early parenting experiences, and infant temperament 
6
. The importance of gaining knowledge 

about the development of the PFR during pregnancy lies in its surmised link to parental-infant 

attachment that occurs after birth. Through this pathway, the PFR is believed to play a critical 

role in the child’s well-being and emotional and cognitive development 
7,8

. The maternal-fetal 

relationship (MFR) is thought to also be associated with mothers’ health behaviours and self-

care during pregnancy 
9
.  

 

It has been widely suggested that the PFR is a cumulative process, developing over the 

gestational period 
10,11.

 However, other predictors and correlates of the PFR are less certain, 

with related research being characterised by highly inconsistent results 
2,10

. It is, for instance, 

unclear how psychological health in the antenatal period may influence the PFR. While some 

research has suggested a link between psychological compromise and a less positive 

prenatal relationship 
9,12,13

, others have discredited such an association 
14,15

.  

Attempts to link social support to the PFR have similarly been marred by inconsistencies. 
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Tentative conjectures based on available research suggest that in vulnerable populations, 

such as adolescent mothers 
16

, and socio-economically disadvantaged individuals 
17

, the 

MFR may be stronger in the presence of adequate social support. However, the influence of 

social support is less clear in non-vulnerable populations 
18,19

. 

Such correlational inconsistences may stem from contrasting conceptualisations of the bond 

20,21
, which has resulted in a plethora of tools measuring different aspects of the construct. The 

use of attachment theory as a guiding principle in existing conceptualisations has been 

questioned, with researchers objecting to the term ‘attachment’ being used to describe the 

parent-to-child aspect of familial relationships, rather than the reverse, as was originally 

intended by Bowlby 
21,22

. Furthermore, there is a paucity of studies looking into the paternal 

aspect of the prenatal relationship, despite the knowledge that fathers’, as well as mothers’, 

develop conceptualisations of, and express feeling of closeness towards, their infants in the 

prenatal period 
23

.  

 

Despite these issues a growing number of researchers have attempted to develop 

interventions to address the PFR. If the PFR indeed represents the beginnings of parental 

conceptions about the child, then supportive interventions of this kind could have important 

implications for both the parents and the child in the perinatal period and beyond. The purpose 

of the narrative review is to identify, and describe the effects of, programmes and strategies 

that have addressed the PFR. 

Methods 

Search Strategy 

 

A search strategy was formulated, and searches of major relevant databases were conducted 

in November 2015. The databases used included CINAHL, Cochrane Library of Controlled 

Trials, MEDLINE, PsycINFO and Web of Science. Pertinent search terms, as illustrated in 

Figure I, were used in pre-determined combinations.  
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The relevance of the retrieved papers to the PFR was initially established through a screening 

of titles and abstracts. If it was determined that a paper might be eligible, the full text was 

obtained. The acquired papers were then read in their entirety to establish whether they met 

eligibility criteria for inclusion in the review. In addition, a manual search of the reference lists 

of relevant articles was carried out in order to identify further eligible publications, and search 

alerts were set up on the identified databases for notification of new results on saved searches.  

 

Papers considered eligible for inclusion were those which: focused on an intervention that 

addressed the PFR; were published between 2005-2015; in English; and consisting of 

research of quantitative or mixed methodology. Randomised and non-randomised controlled 

trials (RCTs and non-RCTs), observational and non-comparative studies, before and after 

studies, and case studies were all included. Papers were excluded if they did not have a 

relevant outcome measured in the antenatal period, or if they took the form of editorials, 

commentaries, conference proceedings or features. Eligibility for inclusion was initially 

conducted by the primary author (NBC), and subsequently discussed with co-authors (JJ, 

RBX and AP) to reach a final decision.  

Data was extracted through the use of a data collection form incorporating attributes of the 

research such as purpose and design, as well as strengths and limitations. Table I provides a 

detailed summary of the included papers. 

  

Data Quality Assessment 

 

The included papers were evaluated to assess the risk of bias within the research, and to 

determine the extent to which their findings could be generalised to the source population. This 

facilitated discernment of the level of confidence that should be placed on the conclusions 

drawn. For assignment of a quality level to each eligible study the ‘quality appraisal checklist 
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for intervention studies’ was used. This checklist forms part of the revised ‘Graphical Appraisal 

Tool for Epidemiological Studies (GATE)’, developed by Jackson et al. 
24

 and revised by NICE 

25
. It allows for the assignment of hierarchal scores to separately indicate the study’s internal 

and external validity. The scores range from ‘++’ through to ‘-’, as determined by whether vital 

criteria are fulfilled. Key aspects of study design are appraised, including population criteria, 

method of allocation to intervention and control conditions (where applicable), and methods of 

analysis. The checklist requires the reviewer to account for the decisions made with regards 

to quality determination both in relation to the individual items, and with regards to overall study 

ratings.  

 

Findings 

 

The literature search identified a total of 1,777 papers, of which 1,557 papers remained 

following removal of duplicates. The titles were screened for relevance to the PFR, and 1,038 

irrelevant records were excluded. Of the remaining 519 records, following a review of 

abstracts, papers deemed to not be directly relevant to the primary aim of this review were 

removed (n = 296). A further 20 potentially eligible papers were identified though search alerts 

and reference list checks. The full text of 243 papers was obtained for further investigation. A 

total of 27 papers, concerning interventions addressing the PFR, met the eligibility criteria. The 

flow chart in Figure II details the number of papers present at each stage and reasons for 

omissions. 

 

The eligible papers comprised 15 RCTs, 1 non-RCT, 3 observational studies, 2 before and 

after studies with non-concurrent groups, 5 non-comparative studies, and a single case study. 

They originated in Europe (n=10), USA (n=9), Asia (n=6), and Australia (n=2). The studies 

evaluated the effects of various intervention strategies, including ultrasound and screening 

procedures (n=9), fetal awareness interventions (n=3), social or psychological support 

©2017, Elsevier. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/



	 9	

techniques (n=6), educational programmes (n=5) and relaxation strategies (n=4). Sample size 

ranged from 1 
26

 to 2986 
27

 participants.  

 

All the studies used self-report tools to measure the PFR, with eleven of the studies using the 

original or modified versions of Maternal/Paternal-Fetal Attachment Scale (MFAS
28

/PFAS
29

), 

seven using the Maternal/Paternal Antenatal Attachment Scale (MAAS/PAAS)
6
, a further 

seven using the Prenatal Attachment Inventory (PAI)
30

, and four using lesser known, or self-

developed tools.  

 

The majority of the studies comprised female participants (n=24), while a few included both 

men and women (n=2), or men alone (n=1). Various personnel, including 

psychologists/psychotherapists, midwives, nurses, mental health professionals, yoga 

instructors, trained mentors, or ultrasonographers/radiographers facilitated the interventions. 

The prenatal relationship was measured between one and four times over the course of the 

study, with the majority of studies measuring it twice (n=17). Many of the studies had no follow-

up after the intervention conclusion, with the longest follow-up period for the measurement of 

the PFR being one month 
31

.  

 

Assigned quality ratings varied, but none of the eligible studies were awarded a ‘++’ rating for 

either external or internal validity. Instead grades ranged from ‘+’ to ‘-’, indicating that validity 

was either mixed or poor. Fourteen of the studies received a ‘+’ rating for internal validity, while 

the remaining 13 were awarded a ‘-’ rating, indicating that conclusions would be likely, or very 

likely to alter. With regards to external validity, 14 papers similarly received a ‘+’ rating, while 

13 received a ‘-’ rating. Ratings for internal validity were not necessarily reflective of those for 

external validity.  

 

Ultrasound Imaging and Screening Procedures  
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The identified papers most commonly assessed the influence that undergoing ultrasound 

examinations or other screening tests may have on the PFR. In one such study, Pretorius et 

al. 32
 determined that there was a significant increase in the strength of the fetal relationship 

for both women (n=124), and their male partners (n=65), from immediately prior to following  

a 3/4- dimensional ultrasound examination. However, the lack of a control group makes it 

impossible to determine whether short-term maturation effects, possibly affected by 

completing the same measure twice within a short period, influenced results. Conversely, in 

an RCT with 52 female participants, Boukydis et al. 33
 found that the MFR did not change 

significantly from pre- to post-test in a group of women who received a routine obstetric 

ultrasound examination, but did increase significantly for a group who, in addition to the 

ultrasound, received a detailed explanation of the ultrasound findings, as well as post-

session debriefing. This suggests that communication about ultrasound findings rather than 

the examination itself may influence the MFR. In another RCT, Kleinveld et al. 
27

 found that 

offering expectant mothers’ pregnancy screening tests, either through ultrasound or through 

blood analysis, did not greatly impact the MFR, at least in the case of reassuring results. 

However, the validity of the latter findings is called into question given the preferential use of 

a self-developed tool which included items relating to pregnancy involvement, impairing its 

capacity to focus on the MFR.  

Other research has looked at the influence of the timing and focus of an ultrasound 

examination on the MFR. In a RCT, Ohman and Waldenstrom 
34

, found that women who 

received a risk-focused ultrasound in the first trimester had a stronger MFR at 24 weeks 

gestation than women undergoing a routine ultrasound in the second trimester. The 

researchers contend that earlier visualisation of the fetus may reassure parents and reinforce 

the reality of pregnancy, encouraging the development of the MFR from an early stage of 

pregnancy. The omission of baseline measurement of the MFR does not allow confidence 

that the groups were initially equivalent. However, the results are supported by a study by 

Sedgmen et al. 35
, which, using a controlled pre-, post-test design, also explored the impact 
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of timing of ultrasound exposure on the MFR. They found that the increase in scores on the 

MFR measure after an ultrasound examination were much greater for participants 

undergoing their first ultrasound at approximately 12 weeks’ gestation, than for those who 

were having a repeat ultrasound at 18 weeks’ gestation.   

The remaining studies that looked into ultrasound examination in relation to the PFR 

compared the impact of 2D versus 3D or 4D ultrasound imaging modalities. All such studies 

came to the conclusion that, while the PFR often improved following, as compared to prior to, 

the ultrasound examination, disparate ultrasound imaging modalities did not appear to affect 

the PFR to differing degrees, either for mothers 
35-39

, or for fathers 
36

. The individual studies 

have significant methodological limitations that restrict the generalisability of their results. 

Nevertheless, taken together, they present a convincing cluster of mostly homogeneous 

results.  

Fetal Awareness Interventions 

Becoming more conscious of the fetus, through experiences such as quickening, may 

reinforce the conception of the fetus as a person in his/her own right 
40

. Researchers have 

hypothesised that inducing further awareness of the fetus may serve to enhance the MFR. 

Two RCTs have found contradictory results regarding the effects of fetal movement counting 

on the MFR. Rincy and Nalini 
41

, in an Indian study with a sample of 100 participants, found 

that for a group of women assigned to monitor fetal movements for two weeks, scores 

relating to the MFR increased significantly, leading these women to have significantly higher 

scores than those in the control group in the post-intervention period. However, a larger 

Norwegian study by Saastad et al. 
42

 found opposing results. No significant group differences 

were found in post-intervention scores relating to the MFR between a group of expectant 

mothers assigned to systematic fetal movement counting from pregnancy week 28 (n=478) 

and a control group (n=473). The differing results in these two studies may have been 

influenced by a number of factors, such as disparate timing of the intervention, and 
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differences between study populations. Although the larger sample size, and longer 

intervention period, in the study by Saastad et al. 
42

 may mean that it was able to more 

accurately recognise the (lack of) difference between groups, the omission of pre-

intervention measurement of the MFR results in uncertainty about the initial equivalence of 

the study and control groups.  

Results from an observational study carried out in Japan, by Nishikawa and Sakakibara 
43

, 

suggest that a nursing intervention programme using abdominal palpation to demonstrate 

fetal position may improve the MFR in expectant mothers (N=227). While between-group 

scores relating to the MFR were similar at baseline, the intervention group scored 

significantly higher than the control group at 34 and 36 weeks’ gestation. However, a high 

dropout rate over the course of the study (52.4%), suggests the possibility of attrition bias. 

Furthermore, given the use of non-random assignment to groups, self-selection bias may 

also have been in play.  

Given methodological differences and inconsistent results in existing research, it is as yet 

unclear whether interventions attempting to induce heighted fetal awareness can truly allow 

the expectant mother to develop a stronger connection with her unborn child.  

Educational Programs  

Antenatal education has long been known to have beneficial effects on knowledge and 

confidence for expectant mothers 
44

. Researchers have explored the influence of specifically 

designed antenatal education programs, often with a focus on attachment training, on the 

MFR. Although all the educational interventions included in the review saw an increase in the 

strength of the MFR over time, two of the studies were of non-comparative design 
45,46

 and 

one was an observational study where participants self-selected into groups 
47

. The use of 

such research designs leads to uncertainty regarding causality. The two RCTs which focused 

on an educational intervention 
31,48

 give stronger evidence of intervention efficacy. However, 

here too are methodological issues that limit validity, with Abasi et al. 
48

, for instance, omitting 
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details such as the number of women in each group and method of randomisation. The RCT 

by Akbarzade et al. 
31

, conducted in Iran, is innovative in that it investigated the effect of 

providing attachment training to expectant fathers, on the MFR in the men’s wives. The 

researchers suggest that addressing the male in an intimate partner relationship may serve 

to instil a sense of responsibility in the father, and drive his involvement in the pregnancy 

care process, thus having an indirect effect on the MFR. It is unclear why the paternal-fetal 

relationship was not measured in this study, and it would have been interesting to observe 

whether this was similarly improved by the intervention, and whether it correlated with the 

MFR. 

Overall, the studies that have used educational programmes in an attempt to boost the MFR 

have methodological limitations that make arrival at definitive conclusions difficult.  

Social and Psychological Support Techniques  

A number of studies included in this review have investigated the influence of psychological 

therapies, or caring-based support interventions employed to boost emotional health, on the 

PFR. Rationale for including a measure of PFR in such studies is often based on a surmised 

link between emotional well-being and more positive maternal conceptualisations of the 

unborn child, although this link has not been consistently supported in the literature 
10

. 

Looking first at those studies that made use of social support techniques, a RCT by Weis and 

Ryan 
49

 evaluated the effectiveness of a mentorship program, with a sample of 65 expectant 

military wives whose husbands were deployed for at least one month during the gestational 

period. A second study, by Cote-Arsenault et al. 
50

, tested the feasibility and acceptability of a 

nursing home visit intervention with 24 women who were pregnant after a prior perinatal loss. 

The latter study, mixed methods research conducted in the USA, comprised a small RCT, 

with a qualitative element. Neither study found significant differences in MFR related scores 

between the post-test results of intervention and control groups. However, from the 

qualitative analysis in the study by Cote-Arsenault et al. 
50

, it was determined that half of the 
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women felt that the intervention lessened their tendency to avoid attaching to their unborn 

child during the current pregnancy, due to a fear of repeat loss.  

Research looking an intervention more directly based on psychological principles also failed 

to detect relevant between-group differences in the post-intervention period. Spinelli et al. 
51

, 

in a RCT with sample of 142 women who met DSM-IV criteria for major depressive disorder, 

examined the effectiveness of interpersonal psychotherapy for antepartum depression, as 

compared to a routine parenting education programme. MFR scores did not appear to differ 

notably between groups at any point during the treatment. The researchers suggest that the 

parenting education programme may have had similar benefits to the psychotherapy 

intervention, in terms of facilitating the MFR. The study is limited by a relatively high attrition 

rate (37.3%), which raises questions about its external validity.  

In other psychologically-based research, Scherer et al. 
26

 used case study methodology to 

examine the applicability of a psychologist-supervised, online, self-help programme, for 

anxiety and stress management, in pregnant women with preterm labour. It is illustrated by 

the case of an expectant mother who had been hospitalised with the pregnancy complication. 

The strength of the woman’s MFR improved over the course of the treatment. However, 

given the methodology, and the lack of untreated control patients, any causal inferences 

about the observed changes are not justified.  

A further two studies looking at emotional wellbeing were not restricted to the antenatal 

period, spanning, instead, the transition to parenthood 
52,53

. Lavi et al. 
53

, in non-comparative 

research, examined the impact of a Child- Parent Psychotherapy programme with a sample 

of 94 women who had a history of trauma, on maternal functioning at 6 months postpartum. 

The greatest improvement in depression, posttraumatic stress symptoms, and child-rearing 

attitudes was observed in women who initially reported a weak MFR. The researchers’ 

hypothesis that an initially weak MFR may identify those at high-risk of maladaptive parenting 

behaviours, who stand to benefit most from such an intervention. In the second study, Flykt 
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et al. 
52

 analysed change in maternal representations of the unborn child over the transition 

to parenthood among 51 drug-abusing mothers, who either participated in psychodynamic 

group therapy or received psychosocial support, and among 50 non-drug using comparison 

dyads. The authors suggest that the mild, non-significant positive change in maternal 

representations seen among the psychodynamic group therapy participants suggests that 

the intervention helped the vulnerable, high-risk women to build a sustained, positive view of 

the infant, preventing idealisation of the infant, and subsequent disillusionment. However, it is 

important to keep in mind that use of participant self-selection into groups introduces the 

possibility that systemic differences between groups may have influenced their 

representational change over time.  

In summary, caring-based social support interventions do not appear to enhance the MFR, 

based on the statistical results of the two studies included in this review. Yet, results from the 

qualitative component of the study by Cote-Arsenault et al. (2014), suggests that there were 

intricate effects of the programme on the MFR that were not detected, or explored effectively, 

with the use of self-report tools and quantitative methodology. Neither can any conclusions 

be drawn regarding the effects of psychologically based interventions on the MFR in at-risk 

populations. This may be influenced by a lack of focus on prenatal attachment within these 

studies, with the MFR being regarded as secondary to outcomes relating more directly to 

psychological wellbeing.  

Relaxation Strategies  

Further capitalising on the tentative link between psychological heath and the PFR, other 

research has investigated the influence of various relaxation techniques that aimed to 

improve emotional wellbeing during pregnancy, and, through this pathway, boost the PFR.  

Two studies have examined the effects of music listening on the MFR during pregnancy. In a 

Taiwanese RCT by Chang et al. 
54

, comprising a sample of 320 expectant mothers, the 

intervention group were encouraged to listen to relaxation music for 30 minutes per day, over 
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a two-week period. In the second study, of before and after controlled design, conducted in 

Korea, Shin and Kim 
55

 played the intervention group (n=117) 30-minutes of music with 

nature sounds during a transvaginal ultrasound. Neither study found significant group 

differences related to the MFR in their post-test results. One should note, however, that both 

studies had limitations, with the former failing to record or control for routine music listening 

habits, and the latter making use of non-concurrent group outcome measurement, which may 

have confounded results. 

In a more targeted intervention, using a non-comparative design, Muzik et al. 
56

 explored the 

efficacy of a 10-week programme of mindfulness-yoga in improving the MFR, among 22 

pregnant women with current and lifetime psychiatric diagnoses. Scores relating to the MFR 

increased significantly overall from pre, to post-intervention measurement. Unfortunately, the 

lack of a control group makes it impossible to establish causation, and it is likely that results 

were influenced by a maturation threat, changes in the MFR due to normal developmental 

processes. 

In a final study investigating relaxation techniques, this time with expectant fathers, Latifses 

et al. 
57

, examined the effects of men massaging their pregnant wives or practicing relaxation 

with them, on the men’s relationship with the fetuses. The RCT compared 175 participants 

assigned either to a massage therapy group, a relaxation-training group, or a control group. 

Results indicated there were no significant pairwise comparisons in mean scores on the 

paternal-fetal relationship measure between groups, over time. However, omission of details 

such as the number of participants in each group calls into question the validity of the study. 

It would appear that no definitive conclusions can be drawn regarding the influence of the 

various relaxation techniques on the PFR. Methodological limitations, widely differing 

interventions, and use of disparate self-report tools restrict our ability to draw accurate 

inferences.  

Discussion 
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The detailed narrative review suggests that there is insufficient evidence to reach definitive 

conclusions regarding the efficacy of any of the included interventions in improving the PFR. 

Although some of the studies reviewed did find some evidence of positive effect, the results 

should be regarded with caution due to the considerable variance in methodological quality, 

and, at times, conflicting results. Furthermore, the significant heterogeneity in research 

design means that a coherent synthesis of results was not possible.  

The only tentative deduction that can be made is with regards to the influence of ultrasound 

on the MFR. While undergoing an ultrasound, and receiving associated feedback, may allow 

mothers to better conceptualise, and feel closer to, their unborn child, the modality of the 

ultrasound appears to have little influence on the relationship 
35-39

.  

The reviewed studies share a number of methodological limitations that weaken the state of 

the available evidence as a whole. The use of a non- probability samples prevents 

assessment of representativeness, and inhibits inference from the sample to the wider 

population, thus restricting external validity 
58

. A lack of, or insufficient, follow-up, as 

observed in the majority of the reviewed studies, prevents assessment of the longer-term 

effects of the intervention. Furthermore, the inability to blind participants and intervention 

facilitators to group allocation, a problem consistently encountered across the comparative 

studies reviewed, has been identified as a source of pronounced bias, often leading to 

exaggerated effect sizes 
59

.  

The inclusion of expectant fathers in only 3 of the 27 eligible studies reflects the overall 

neglect of men in research regarding the prenatal relationship. Although adapted tools exist 

to assess the paternal-fetal relationship, the greatest proportion of related research continues 

to focus on the expectant mother. This conflicts with the increasing recognition of the 

importance of fathers’ involvement in their children’s lives 
60

.  

The use of self-report tools to measure the PFR across the reviewed research has to be 

considered a major weakness. Data collected through questionnaires may be inadequate to 
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allow an understanding of the PFR which is thought to be determined by complex interacting 

factors 
2
. Questionnaires prevent respondents from explaining the thoughts behind their 

responses, and restrict responses to those options generated and imposed by the 

researcher, rather than allowing for self- determination of issues of importance 
61

. 

Furthermore, as asserted by Saastad et al. 
42

, repeat administration of PFR measures within 

a short period can cause biased results, as influenced by subconscious behaviour change 

based on the initial questionnaire. As already mentioned in the introduction of this review, 

within the field of PFR research, further concerns relate to the fact that existing tools have 

been built on the basis of conceptualisations that have questionably used attachment theory 

as a foundation 
21

.  

Most of the studies within this review that were of experimental, repeat-measure design, 

concluded that the intervention assessed was not more effective than the control condition in 

increasing the strength of the PFR. Non-significance of results possibly suggests that 

research within this area has not advanced to the extent required for the development of 

consistently beneficial and worthwhile interventions. Many of the interventions used do not 

appear to be substantiated by well-established links within the literature concerning the 

prenatal relationship, at times seemingly being applied in a trial and error approach.  

Limitations of the Review 

This paper was not intended to be a comprehensive or systematic review. It was designed, 

rather, to determine whether, given identified issues and inconsistencies in the research 

area, existing interventions are able to effectively support the PFR. It is acknowledged that 

the summary of evidence produced in a review is reliant on the quality of the primary 

research included. Thus, in the presence of inherent problems in design and execution of 

included research, the results of the review should be interpreted with caution 
62

. 

Conclusions and Recommendations for Further Research 
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This narrative review provides a summary of currently available evidence related to 

interventions addressing the PFR. On the basis of the eligible research, the review concludes 

that no identified intervention can currently be definitively recommended for use in clinical 

practice. The review serves to underline limitations in the current understanding of the social 

construct regarding the parental ‘bond’ with the fetus. Further inductive exploration of the 

PFR may be required, to allow for the building of an accurate theoretical framework 
40,63,64

. 

Prior to the achievement of such an understanding, blind attempts to boost the PFR risk 

wasting of time and resources, and chance the possibility of causing harm. 
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Table I - Data Summary Table  

Authors  
(Publication Year),  
Location 

Study Design,  
Sample Size, 
Relevant Scale 
Used 

Intervention Key Relevant Outcomes Main Limitations  Quality* 

Ultrasound and Screening Tests 

Boukydis et al. 33 
(2006),  
USA 

RCT, 
52 women, 
MFAS28 
 

EG received a standard ultrasound screen, with 
the addition of extended consultation on fetal 
development, maternal and familial responses, 
and maternal-fetal interaction. 
 
CG received a standard ultrasound screen. 

MFR scores increased significantly from before 
to after the ultrasound examination for the EG (p 
< 0.05). The scores for the CG did not change 
significantly over time.  

No documented power 
analysis. 
 
No follow-up. 
 
No blinding. 

Internal 
Validity: 

+ 
External 
Validity: 

- 

de Jong-Pleij et al.39 
(2013),  
The Netherlands 

Before and After 
Study, 
152 women, 
MAAS6 

EG received a 3D/4D ultrasound scan. 
 
CG received a 2D ultrasound scan. 

There were no significant differences in MFR 
scores, or the increase in MFR scores between 
the EG and the CG.  
 
MFR scores were, within both groups, 
significantly higher 1-2 weeks after the 
intervention than 1-2 weeks before the 
intervention (p < 0.0001 in all cases). 

Non-concurrent group 
interventions (time difference 
of approximately 1 year). 

 
Non-random assignment to 
groups. 

Internal 
Validity: 

+ 
External 
Validity: 

+ 

Kleinfeld et al.27  
(2007),  
The Netherlands 

RCT, 
2986 women, 
Pregnancy 
Involvement List, 
PAI30 

EG1 was offered nuchal translucency 
measurement. 
 
EG2 was offered maternal serum screening. 
 
CG was not offered any screening. 

After screening offer women in EG1 and EG2 
had higher MFR scores compared to women in 
the CG (p < 0.001). This difference disappeared 
later in pregnancy.  
 
After screening result was received women in 
the CG had higher MFR scores compared to 
negatively screened EG2 (p = 0.003), but not 
compared to negatively screened EG1 women. 
 
All significant results had low effect sizes. 

No documented power 
analysis. 
 
Preferential use of self-
developed, non-validated tool. 
 
High attrition rate. 
 
Unclear whether the PAI had 
been translated and validated. 
 

Internal 
Validity: 

- 
External 
Validity: 

+ 

Lapaire et al.38  
(2007),  
Switzerland 

RCT, 
60 women, 
Self-designed 
questionnaire 

EG1 received a 2D ultrasound, followed by a 
3D ultrasound. 
 
EG2 received a 3D ultrasound, followed by a 
2D ultrasound. 

Dimensionality of the scan did not have an effect 
on the MFR (p < 0.9)  
 

No baseline measurement. 
 
Unclear how many women 
were in each group. 
 
Use of self-developed, non-
validated tool. 

Internal 
Validity: 

- 
External 
Validity: 

- 
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Table I - Data Summary Table (Cont.) 

Authors  
(Publication Year),  
Location 

Study Design,  
Sample Size, 
Relevant Scale 
Used 

Intervention Key Relevant Outcomes Main Limitations  Quality* 

Öhman and 
Waldenström34,  
(2010),  
Sweden 

RCT, 
2026 women,  
Modified 
MFAS28 

EG received an ultrasound examination between 
gestational weeks 12–14, which included 
screening for Down Syndrome. 
 
CG received a routine ultrasound scan between 
gestational weeks 15- 20. 

At 24 weeks’ gestation, the EG had higher 
total MFR scores than the CG (p = 0.04).  

With regards to subscale scores, group 
differences were only significant for 
‘differentiation of self from fetus’ (p = 0.01). 

No pre-intervention 
measurement of MFR. 
 
Unclear whether the MFAS 
had been translated and 
validated. 

Internal 
Validity: 

+ 
External 
Validity: 

+ 

Pretorius et al.32 
(2006),  
USA 

Non-comparative 
study, 
189 (124 women, 
65 men), 
MFAS28 

Women received a 3D ultrasound examination, 
generally immediately after a 2D ultrasound, 
during which normal anatomic structures of the 
fetus were pointed out. Male participants were 
present for the examination. 

A positive change in MFR from before to after 
the 3D/4D ultrasound that was statistically 
significant for both men (p = 0.007) and 
women (p < 0.0001).  
 

No control group. 
 
No follow up. 
 
 

Internal 
Validity: 

- 
External 
Validity: 

- 

Righetti et al.36  
(2005),  
Italy 

RCT, 
112 (56 women, 
56 men), 
MAAS/PAAS6 

EG received (women)/observed (men) a 4D 
ultrasound. 
 
CG received (women)/observed (men) a 2D 
ultrasound. 

Ultrasound modality did not have a significant 
influence on change in PFR over time. 
 
For women (but not men) in both groups there 
was a significant pre-post main effect in global 
MFR and quality of attachment.  

Unclear whether the 
MAAS/PAAS had been 
translated and validated. 
 
No blinding. 

Internal 
Validity: 

+ 
External 
Validity: 

+ 

Rustico et al.37 
(2005),  
Italy 

RCT, 
100 women, 
MAAS6 

EG received a 2D and a 4D ultrasound. 
 
CG received a 2D ultrasound. 

There were no significant differences in MFR 
mean scores between the two groups. 
 
 

Only a subgroup of 46 women 
completed the MAAS. 
 
No baseline measurement. 
 
 

Internal 
Validity: 

- 
External 
Validity: 

- 

Sedgmen et al.35 (2006),  
Australia 

Non-RCT,  
116 women, 
MAAS6 

EG received a 2D and a 3D ultrasound. 
 
CG received a 2D ultrasound. 

MFR scores increased significantly over study 
for both groups (p < 0.01). Patterns of change 
over time were not significantly different 
between groups. 
 
Increase in the MFR was greater (p < 0.01) for 
women at 12 weeks’ gestation/first- timers 
than it was for women at 18 weeks/repeat 
ultrasound 

Non-random allocation to 
groups. 
 
No reported power analysis. 
 
High attrition rate. 
 

Internal 
Validity: 

+ 
External 
Validity: 

+ 
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Table I - Data Summary Table (Cont.) 
Authors  
(Publication Year),  
Location 

Study Design,  
Sample Size, 
Relevant Scale 
Used 

Intervention Key Relevant Outcomes Main Limitations  Quality* 

Fetal Awareness Interventions 
Nishikawa

 

and 
Hisataka Sakakibara43 
(2013),  
Japan 

Observational 
Study, 
227 women, 
PAI30 

EG received 3 individual sessions of abdominal 
examination through Leopold’s Manoeuvres, 
followed by group discussion. 
 
CG participated in pre-mothers’ classes. 

MFR scores increased significantly at the 
32nd, 34th, and 36th weeks’ gestation time 
points, compared to baseline, for both groups 

At 34 and 36 weeks’ gestation the EG scored 
higher than the CG on MFR (p < 0.01 and p < 
0.05, respectively). 

High attrition rate. 
 
Self-selection of group 
assignment. 
 
No documented power analysis. 

Internal 
Validity: 

- 
External 
Validity: 

+ 

Rincy and Nalini41, 
(2014),  
India 
 

RCT, 
100 women, 
PAI30 

EG received formal instruction to monitor fetal 
movement and maintain a kick chart, twice daily 
for 14 days. 
 
CG received routine antenatal teaching. 

There was an improvement in MFR scores in 
the EG between pre-test and post-test (p < 
0.001). No statistical significance difference 
was seen within the CG. 

In the post-test, the EG scored higher than the 
CG on MFR measure (p < 0.001). 

No reported power analysis. 
 
No blinding. 
 
Sample was limited to those 
speaking Tamil and English. 
 

Internal 
Validity: 

+ 
External 
Validity: 

- 

Saastad et al.42 
(2011),  
Norway 
 
 
 

RCT, 
1,155 women, 
PAI30 

EG received instructions to count fetal movement 
from gestational week 28 (time to reach 10 
movements). 
 
CG received routine care. 

No significant differences were found 
between the groups in MFR scores . 
 

Omission of pre-test 
measurement of the PFR. 
 
Lack of cultural diversity. 

Internal 
Validity: 

+ 
External 
Validity: 

+ 
Relaxation Strategies 

Chang et al.54 
(2015),  
Taiwan 

RCT, 
320 women, 
Merged MFAS28 
and PAI30 

EG were instructed to listen to relaxation music 
on provided CD for 30 mins per day for 2 weeks. 
 
CG received routine care. 

No statistically significant differences in terms 
of MFR between the post-test results of the 
two groups.  

No documented power analysis. 
 
Routine music listening habits 
not measured in the control 
group. 

Internal 
Validity: 

+ 
External 
Validity: 

- 
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Table I - Data Summary Table (Cont.) 
Authors  
(Publication Year),  
Location 

Study Design,  
Sample Size, 
Relevant Scale 
Used 

Intervention Key Relevant Outcomes Main Limitations  Quality* 

Latifses et al.57 
(2005),  
USA 

RCT, 
175 men, 
PFAS29 

EG were taught to massage their pregnant 
wives. They were asked to follow the routine at 
home two times a week for 20 minutes each 
time. 
 
CG received routine care. 

The paternal-fetal relationship improved over 
time for men in both groups (p = 0.001). 
 
Patterns of change over time were not 
significantly different between groups. 

Unclear how many fathers 
were in each group. 
 
Compliance to intervention 
was not measured. 
 

Internal 
Validity: 

+ 
External 
Validity: 

- 
Muzik et al.56  
(2012),  
USA 

Non-comparative 
study, 
22 women, 
MFAS28 

Women participated in a 10-week prenatal 
“Mindfulness Yoga” programme to improve 
wellbeing and decrease stress, with each weekly 
session lasting 90 minutes. 

MFR scores increased significantly overall (p < 
0.01) and on all five subscales of the MFAS 
from pre-to post-intervention measurement. 
 

No control group. 
 
No documented power 
analysis. 
 

Internal 
Validity: 

- 
External 
Validity: 

- 
Shin and Kim55 
(2011), 
Korea 

Before and After 
Study, 
240 women, 
MFAS28 

EG received a transvaginal ultrasound during 
which they listened to 30-minutes of music with 
nature sounds. 
 
CG received routine care. 

There were no significant differences between 
the two groups in post-test MFR scores (p = 
0.659).  

 

Non-concurrent measurement 
between groups. 
 
No follow-up. 
 

Internal 
Validity: 

+ 
External 
Validity: 

- 
Educational Programmes 

Abasi et al.48  
(2013), 
Iran 

RCT, 
83 women, 
MFAS28 

EG received four weekly sessions of  
education concerning attachment. 
 
CG received routine care. 

MFR scores in the EG increased significantly 
from pre-to post-intervention measurement (p < 
0.001). 
 
The mean difference between MFR scores before 
and after treatment due to group division was 
significant (p < 0.001). 

Number of women in each 
group not specified. 
 
Method of randomisation of 
healthcare centres not 
specified. 

Internal 
Validity: 

- 
External 
Validity: 

- 

Akbarzade et al.31 
(2014),  
Iran 
 

RCT, 
150 women, 
MFAS28 

EG women’s husbands attended four, weekly, 
educational sessions concerning attachment 
lasting 60-90 minutes and a reminder session. 
They were asked to pass on the information 
gained to their wives. 
 
CG received routine care.  

There was an improvement in MFR scores in the 
EG between pre-test and post-test (p < 
0.001). No statistical significance difference was 
seen within the CG (p < 0.660). 

In the post-test, the EG scored higher than the 
CG on MFR measure (p < 0.05). 

No blinding. 
 
Adherence to programme not 
specified. 
 
 

Internal 
Validity: 

+ 
External 
Validity: 

+ 
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Table I - Data Summary Table (Cont.) 

Authors  
(Publication Year),  
Location 

Study Design,  
Sample Size, 
Relevant Scale 
Used 

Intervention Key Relevant Outcomes Main Limitations  Quality* 

Bellieni et al.47, 
(2007), 
Italy  
 
 

Observational 
Study,  
77 women, 
PAI30 

EG attended five, 60-minute group lessons that 
aimed to raise awareness of fetal presence and 
development, and encourage interaction. 
 
CG received routine care. 

At post-test the EG had significantly higher 
MFR scores than the CG (p < 0.05). 
 

No baseline MFR 
measurement. 
 
Self-selection of group 
allocation. 

Internal 
Validity: 

- 
External 
Validity: 

- 
Burke45  
(2007),  
USA 

Non-Comparative 
Study, 
12 women, 
PAI30 

Women participated in a 3-day, 18-hour training 
programme which included teaching of maternal 
bonding techniques that encourage expectant 
parents to communicate with their fetuses. 

MFR scores increased significantly overall (p = 
0.001) from pre- to post-intervention 
measurement. 
 

No control group. 
 
Small sample size. 
 
 

Internal 
Validity: 

- 
External 
Validity: 

+ 
Thomas et al.46  
(2014),  
Australia 

Non-Comparative 
Study, 
48 women with, 
or at risk of, 
depression, 
MAAS6 

Women participated in six bi-weekly 
educational sessions lasting 2 hours each. 
Women’s partners attended two of the sessions. 
Included a parent-infant relationship component 
addressing infant attachment needs, positive 
parental responsiveness and bonding with 
infants.  

MFR scores increased significantly overall (p = 
0.006) from pre- to post-intervention 
measurement. 
 

No control group. 
 
The majority of the 
participants (98%) were 
receiving concurrent 
individual mental health 
treatment. 
 

Internal 
Validity: 

- 
External 
Validity: 

+ 

Social and Psychological Support Techniques 
Côté-Arsenault et al.50  
(2014),  
USA 

RCT + 
Qualitative 
Component, 
24 women with a 
history of 
perinatal loss, 
MAAS6 
 

EG received a caring intervention incorporating 
6 home visits, the keeping of a pregnancy diary 
and teaching of anxiety-reducing skills. 
 
CG received pregnancy information booklets. 

No statistically significant differences in terms 
of MFR were found between the post-test results 
of the two groups. 

Qualitative analysis suggested that for half of the 
women the intervention interfered with a 
tendency to supress fetal bonding. 

Sampling method is not 
specified. 
 
Lack of cultural diversity. 
 
 

Internal 
Validity: 

+ 
External 
Validity: 

+ 

Flykt et al.52  
(2012),  
Finland 

Observational 
study, 
101 drug-abusing 
women and 
controls, 
IRMAG  

EG1 received psychodynamic group therapy 
comprising 20-24, weekly sessions lasting 3 
hours each and starting in pregnancy. 
 
EG2 received psychosocial support. 
 
CG received routine care. 

Among EG2 women, representations of the child 
first changed in a more positive direction from 
T1 to T2 and then back in a more negative 
direction from T2 to T3, whereas there was no 
change among the CG women, and a mild, 
nonsignificant positive change among the EG1 
women.  

Self-selection of group 
allocation. 
 
No documented power 
analysis. 
 
Small effect sizes. 
 

Internal 
Validity: 

+ 
External 
Validity: 

+ 

©2017, Elsevier. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/



	 30	

Table I - Data Summary Table (Cont.) 

Authors  
(Publication Year),  
Location 

Study Design,  
Sample Size, 
Relevant Scale 
Used 

Intervention Key Relevant Outcomes Main Limitations  Quality* 

Lavi et al.53  
(2015),  
USA 
 

Non-
Comparative 
Study, 
94 women at risk 
of domestic 
abuse, 
MFAS28 

Women attended weekly child-parent 
psychotherapy sessions from pregnancy until the 
infant was 6 months old. Number of treatment 
session ranged from 12-49 (average: 27). The 
intervention aimed to promote attunement and 
responsiveness to the child, and address negative 
maternal attributions of infant and potentially 
maladaptive caregiving behaviours. 

The greatest improvement in depression, 
posttraumatic stress symptoms, and child-rearing 
attitudes were observed in women who reported 
a weak MFR.  

No control group 
 
Large variation in gestational 
age at recruitment 
 
Unclear whether translated 
MFAS28 had been validated. 

Internal 
Validity: 

- 
External 
Validity: 

+ 

Scherer et al.26 
(2014),  
Switzerland 

Case Study, 
1 woman with 
cervical 
insufficiency, 
Prenatal Bonding 
Questionnaire59 

Woman participated in a 6-week, cognitive–
behavioural self-help, online program. It 
provided strategies to reduce anxiety and stress. 

The Prenatal Bonding score increased from 56 
pre-treatment, to 62 post-treatment. 

Case-report of a single 
participant. 
 
MFR measured using a little 
known, not fully validated 
tool. 

Internal 
Validity: 

- 
External 
Validity: 

- 

Spinelli et al.51 
(2013),  
USA 
 

RCT, 
142 women with 
antenatal 
depression, 
MFAS28 

EG received interpersonal psychotherapy 
intervention (not described in paper) 
 
CG participated in parenting education 
programme consisting of individual, therapist-
led, 45-minute, weekly educational sessions over 
12 weeks.  

Scores relating to MFR between groups are 
demonstrated through a graph. It visually  
appears that they did not differ notably between 
groups at any point during the treatment. 

Intervention poorly 
described. 
 
Intervention group did not 
receive control group care. 
 

Internal 
Validity: 

+ 
External 
Validity: 

+ 

Weis and Ryan49 
(2012),  
USA 

RCT, 
65 military 
wives, 
MAAS6 

EG participated in programme consisting of 
eight, bi-weekly, semi-structured support 
sessions, lasting 1.5 hours each, with unlimited 
support from a trained mentor. 
 
CG received routine care. 

No statistically significant differences in terms of 
MFR were found between the two groups. 

Very low recruitment rate. 
 
No follow-up after 
intervention end. 

Internal 
Validity: 

+ 
External 
Validity: 

+ 

Legend: 3D (3-Dimentional), 4D (4-Dimentional), CG (Control Group), EG (Experimental Group), IRMAG (Interview of Maternal Representations), MAAS (Maternal Antenatal Attachment 

Scale), MFAS (Maternal-Fetal Attachment Scale), MFR (Maternal-Fetal Relationship), PAI (Prenatal Attachment Inventory), PAAS (Paternal Antenatal Attachment Scale), PFAS (Paternal-

Fetal Attachment Scale), PFR (Paternal-Fetal Relationship), RCT (Randomised Controlled Trial). 

* Assigned on the basis of the ‘quality appraisal checklist for intervention studies’, part of the revised ‘Graphical Appraisal Tool for Epidemiological Studies (GATE)’ 24,25. 
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Figure I - Search Terms Used 

 
 

 

 

 

 

 

 
 
 
 
 
 

Criterion A Criterion B Criterion C Criterion D 

Prenatal F*etal Attachment Clinical Trial 

OR Antenatal OR F*etus OR Relationship OR Experimental 
Study 

OR Maternal  OR Representation OR Controlled Trial 

OR Paternal  OR Bond* OR Controlled Study 

OR Parental   OR Intervention* 

OR Mother   OR Random 
Assignment 

OR Father   OR Random 
Allocation 

OR Parent   OR Experimental 
Group 

   OR Control Group 

   OR Randomi*ed 
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Figure II - Identification of Studies 

 

 

 

Adapted from From: Moher D, Liberati A, Tetzlaff J, Altman DC, The PRISMA Group (2009). Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/
journal.pmed1000097
* For MEDLINE database search was restricted to peer-reviewed research and that with human participants

Database Search Total 
(Excluding Duplicates): 1,557

CINAHL

Cochrane - Controlled Trials

MEDLINE*

PsycINFO

Web of Science

Irrelevant Records Excluded:1,038

Abstracts Screened
n = 519 Records Excluded: 296

Full Text Screened
n = 243

Records Eligible
n = 27

Reference List Search & Search Alerts: 20

Records Excluded 216

Conference abstracts 23

Editorials, features and commentaries 7

Non-English language 2

Primary research - No relevant measure 15

Qualitative/secondary research 8

Service Description 8

Not pertaining to intervention 153
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