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Introduction: Preterm birth poses significant risks to neonatal health and 
development, impacting parental roles and early bonding. 
Aim: Our systematic review explores recent interventions aimed at enhancing 
parent-premature infant interactions and attachment, particularly in NICU 
settings.
Methods: Following PRISMA guidelines, articles published between 2010 
and 2024 were searched across major databases. 19 English-language studies 
assessing interventions to promote bonding, attachment, and interaction 
with preterm infants met the final inclusion criteria for the systematic re-
view after rigorous screening and bias assessment.
Results: The reviewed studies presented diverse interventions targeting 
parent-infant relationship. The interventions included kangaroo care, 
parent education, and psychological support, conducted predominantly in 
hospital settings. Positive outcomes were consistently reported in enhancing 
attachment, improving parental sensitivity, and reducing maternal anxiety 
and depression. Father involvement also showed beneficial impacts on 
attachment outcomes.
Conclusion: Early interventions can mitigate the risks threatening the de-
velopment of prematurely born infants by fostering secure parent-infant 
attachments and enhancing parental competence. The findings underscore 
the clinical significance of integrating bonding-focused interventions into 
routine NICU care, emphasizing the role of both parents in supporting in-
fant development. Future healthcare strategies should prioritize the early 
comprehensive support to optimize the long-term developmental outcomes 
in preterm infants.
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Introduction
Preterm birth is a prevalent perinatal risk, affecting about 13.4 million premature infants annually (Ohuma et 
al., 2023). According to the World Health Organization, a premature infant is defined as any newborn delivered 
before the completion of 37 weeks of gestation (World Health Organization, 2023). Prematurity and its compli-
cations are responsible for over a third of neonatal deaths (World Health Organization, 2023).

Premature birth presents challenges and risks for both the newborns and their families. From the infant’s 
perspective, the immature organism is forced to exist in an inadequate extrauterine environment; therefore, its 
survival often depends on medical support. Perinatal complications such as intraventricular haemorrhage (IVH), 
periventricular leukomalacia (PVL), bronchopulmonary dysplasia (BPD), and retinopathy of prematurity (ROP) 
are frequent (Ding et al., 2025; García et al., 2024; Yan et al., 2024). The untimely termination of intrauterine 
growth and the exposure of the immature central nervous system to the external world involve risks for the child’s 
later development, potentially affecting cognitive (Arhan et al., 2017; Behboodi et al., 2025; Doyle et al., 2015; 
O’Meagher et al., 2017; Potharst et al., 2012), language (Breeman et al., 2015; Jurišová et al., 2025; Reis et al., 
2012), and motor skills (Behrman & Butler, 2007; Jurišová et al., 2025).

The implications of prematurity for mental development have generated a wealth of research since the mid-
20th century (Behrman & Butler, 2007). For decades the developmental impairments related to preterm birth 
had been conceptualized as the consequences of purely medical hazards (Aylward et al., 1989; Hadders-Algra, 
2005). However, as the first follow-up studies reached the children’s higher ages it became clear that even the 
most complex medical risk scales could reliably predict the developmental outcomes merely for the first years 
of life (Hadders-Algra, 2005). The failures of prediction from medical variables have directed the researchers’ 
interest toward the potential role of the caretaking environment. More recent studies similarly highlight that 
neurodevelopmental outcomes are influenced by a wide range of medical and psychosocial risk factors (Axford 
et al., 2025). In addition, children born preterm may be particularly susceptible to environmental quality and 
caregiving (Jaekel et al., 2015; Lionetti et al., 2025). 

A preterm delivery is a highly stressful life event for the whole family. The sight of the tiny, fragile infant is 
shocking, and anxiety over the infant’s survival and health (Hendy et al., 2024) as well as feelings of guilt for 
failing to carry the pregnancy to term (Behrman & Butler, 2007) aggravate the stress. The relationship between 
mother and infant often begins with weeks or even months of separation if the infant needs to be placed in a 
Neonatal Intensive Care Unit (NICU). Premature infants may remain different from their full-term counterparts 
for a long time. They are often less responsive to the developmentally relevant (including social) stimuli but at 
the same time get easily overstimulated. Their state-regulation is poor, making them difficult to soothe, and their 
signals are less readable and interpretable (Als & Brazelton, 1981; Bozzette, 2007). For these reasons, mothers 
may struggle to understand and attune to their infant, a challenge intensified by their own anxiety (Ionio et al., 
2024; Shaw et al., 2023). All these inevitably have impacts on the parent-infant interactions and consequently 
on bonding or attachment1 which plays a crucial role in the child’s later social and emotional growth (Posada & 
Kaloustian, 2010; Shaw et al., 2023). Therefore, fostering the development of a harmonious relationship between 
premature infants and their primary caregivers is vital for the child’s development.

How parents cope with the atypical beginning is highly variable. The parental behaviour is inevitably moder-
ated by the untimely delivery and the atypical infant, but it may either be adaptive or become a source of fur-
ther risks (Sameroff, 2009). Research findings on the attachment between premature infants and their mothers 
are inconsistent (Shaw et al., 2023). The review by Korja et al. (2012) suggests no greater likelihood of insecure 
attachment; however, Wolke et al. (2014) found higher occurrence of disorganized attachment in high-risk 
preterm infants, and an earlier review (Bozzette, 2007) concluded that perturbed conditions for mothers to 
interact with their preterm infants were typical. Maternal behaviour during the first six months proved to be 
more influential on attachment quality than the infant’s characteristics (Korja et al., 2012), which is particularly 
notable in light of the elevated risk in preterm mothers for depression and anxiety (Brandon et al., 2011; Pace 

1	 Both the term “bonding” and that of “attachment” refer to the early relationship between the parents and their infants. The two concepts in 
developmental science originate from different theoretical and methodological backgrounds. Central to both theories is the reciprocity of parent-
infant relationship, yet the two terms are not synonyms as they cover distinct processes of the early relationship formation. The concept of bonding 
applies to the very early stage (directly post-birth and the subsequent weeks), and focuses on the caregiver’s emotions, cognitions, behaviours, 
and the physical proximity of the dyad (Klaus & Kennel, 1976). Attachment theory interprets the relationship as a result of gradual building-up 
processes and internal representations over an extended period of the child’s development and emphasizes the role of the caregiver’s sensitivity 
(Bowlby, 1969; Ainsworth, 1979).  Despite all this, confusion and inconsistencies frequently occur even in the scientific literature (Ettenberger et 
al., 2021; Kim et al., 2020). 
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et al., 2016; Treyvaud, 2014) as well as symptoms of posttraumatic stress (Gondwe & Holditch-Davis, 2015). 
The coping resources of parents depend on a host of background variables, including the availability of social 
and psycho-educational support (Halford & Petch, 2010). Participation in parenting intervention may well be 
one of the factors explaining the diversity in parental adjustment to the preterm infants’ specific needs, thence 
the variety in the attachment quality in preterm infants.  

Publications on intervention efforts to help parents of preterm infants have been available since the 1980s. 
Evans et al. (2014) reviewed controlled studies published until 2013 on parenting intervention aiming to im-
prove the quality of the relationship between mothers and preterm infants. Out of 536 studies 17 met their 
rather strict selection criteria and of those, only eight demonstrated the effectiveness of the intervention. Recent 
reviews, however, suggest that attachment- and relationship-based interventions in NICU settings significantly 
improve mother–preterm infant interactions (Kim & Kim, 2022; Siva et al., 2025). All of these interventions 
share the facilitation of the parents’ involved interactions with their infants as their core component while 
varying in terms of complexity, the personnel in contact with the parents, the parents’ role in the sessions, 
the intensity, and the duration. In the Family-Centered Care Interventions (Evans et al., 2014; Kim & Kim, 
2022; Siva et al., 2025), parents are encouraged to participate in the care of the infant while in the NICU and 
provided with education on the prematurity-related specific tasks. In the Video Interaction Guidance Interven-
tions (Kim & Kim, 2022; Siva et al., 2025) parents watch a video on newborn interaction and discuss it with 
professionals, or the parents’ interaction with their own infant is videotaped and subsequently discussed. The 
Kangaroo Mother Care  Interventions (Evans et al., 2014; Kim & Kim, 2022; Siva et al., 2025) which may 
also be included in the more complex programs are based on the beneficial effects of skin-to-skin contact and 
ensure a quiet intimate dyadic situation with the high-risk infant with whom more active interactions are not 
yet feasible. The Infant Massage and Multisensory Interventions (Siva et al., 2025) encourage and teach parents 
how to use proper and sensitive stimulation.

Objectives

The risks threatening the parental role of the mothers and fathers of preterm infants on the one hand and the 
preterm infants’ increased need of sensitive parenting on the other hand underscore the importance of early 
support for the parent-premature infant dyads. In recent years a rapid growth of the number and the variety of 
interventions offered to the families with preterm infants could be witnessed. The objective of this systematic 
review was to explore recent interventions aimed at enhancing parent–preterm infant bonding, attachment, 
and interaction.

The recent reviews of the published interventions are selective in that Kim and Kim (2022) included only stud-
ies using randomized controlled trials (RCT), while Siva et al. (2025) focused exclusively on the mother-infant 
relationship, and both of them covered solely NICU-based interventions. Our intention was to gain a wide over-
view of the present state of the art in the field, including not only NICU-based studies but also those conducted 
in the home of the families or by phone and the interventions involving fathers. We paid specific attention to 
the methodological challenges of the intervention effect research, such as the characteristics of samples, timing of 
assessments, measures of outcome, mediating, and moderating factors.

Methods
The protocol for this review adhered to the PRISMA Guidelines and Checklist. The review was not pre-registered 
at PROSPERO. 

Eligibility Criteria and Search Strategy 

The literature search was conducted between March 1 and March 31, 2024. Peer-reviewed articles published be-
tween January 2010 and March 2024 were reviewed, restricted to those published in English. Database searches 
were conducted through Web of Science, EMBASE, Medline, Pubmed, PsycInfo, EBSCO, and Cochrane data
bases. Only full-text articles with results presented were considered. Inclusion criteria applied to the sample 
(parent – preterm infant dyads or triads) and the focus of intervention (parent-infant interactions, bonding, or 
attachment). Search terms, exclusion, and inclusion criteria are presented in Table 1. 
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Article selection was completed by the research team. The steps of selection were as follows: With the use of 
the search terms (Table 1) 10,162 publications appeared which were screened for duplicates, and subsequently 
the inclusion and exclusion criteria were applied. After screening by title 242 articles remained; having examined 
the abstracts, 41 were picked out, and on the basis of the full texts, 19 studies were selected for final assessment 
(Figure 1). The 19 articles were published in 17 journals.

Assessment of Risk of Bias

The risk of bias was assessed using the Cochrane Risk of Bias Tools (2019) by the first and second authors (Anett 
Nagy and Magda Kalmár). Categories included randomization, deviation from intended interventions, missing 
outcome data, outcome measurement, and selection of reported results. The overall bias assessment was defined as 
follows: low risk of bias meant that the study was judged to have a low risk of bias in all domains; some concerns 
were noted if at least one category raised concerns; and high risk of bias was assigned if the study had a high risk in 
at least one category or concerns in more than one category. Disagreements were resolved by consensus discussion.

Results
Description of the Studies

The characteristics of the 19 selected studies are summarized in Table 2, with the following distribution by 
country: five (26.3%) from Iran, two (10.5%) from the United States, two (10.5%) from the Netherlands, two 
(10.5%) from Turkey, and one (5.2%) each from Japan, South Korea, Finland, Norway, Ireland, Hong Kong, 
and India. One study (5.2%) involved multiple countries: Argentina, Colombia, Israel, Norway, and Poland. The 
studies were published between 2010 and 2024, with two published in 2013, 2018, 2019, 2022, and 2024, one 
in 2010, 2011, 2015, 2017, 2020, and 2023, and three in 2021. The average number of clinical centers involved 
in the studies was 1.67 (SD = 1.49, range = 1–7). In terms of research design, 18 studies used experimental design 
(94.8%), of which 13 studies (68.4%) were randomized controlled trials (RCT), while the remaining one study 
(5.2%) was quasi-experimental.

Samples 

In 16 studies the mother, in one study the father, and in two studies both parents participated. The samples alto-
gether consisted of 1445 premature infants (M = 80.28, SD = 44.57, range = 30–186) and their parents. The total 
number of mothers was 1295 (18 studies; M = 76.18, SD = 35.33, range = 36–150); the total number of fathers 
was 242 (3 studies; M = 80.67, SD = 62.14, range = 30–150).

Designs 

The typical design (in all studies except for two) was between-group comparison, with intervention groups com-
pared to standard-care groups. Two studies (Chavan et al., 2024; Ghetti et al., 2023) used within-group design 
with pre- and post-intervention assessments in the target groups. The composition of the samples is shown in 
Table 2.

The target and the comparison groups were matched for gestational age and birth weight in all studies and in 
11 also for parental education (mother: Cho et al., 2013; Jafarzadeh et al., 2019; Kadiroğlu & Güdücü Tüfekci, 
2022; Khoramirad et al., 2024; Meijssen et al., 2010; Vahdati et al., 2017; father: Ravn et al., 2011; both parents: 
Heo & Oh, 2019; Hoffenkamp et al., 2015; Shoghi et al., 2018; Yu et al., 2022).
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Table 1. Search Terms, Inclusion and Exclusion Criteria

Search 
terms, 
keywords

preterm OR prematur* OR „early delivery” OR „early onset of labour” 
AND mother OR father OR parent* OR family
AND intervention OR attachment OR bond OR care OR interaction* OR parenting OR education* OR support* OR 

relation* OR NICU

Inclusion 
criteria

English language articles published between January 2010 and March 2024
Type of the article: full text, peer reviewed article
Qualitative or quantitative methods
Results presented 
Participants: parent-infant dyads
Infants were born preterm with no congenital abnormalities
Parents had no diagnosed mental disorders
Intervention focused on parent-infant interactions, bonding or attachment 

Exclusion 
criteria

Type of the article: review, pilot study or theoretical articles
Duplicate articles
Focus on medication, effect of COVID
Interventions not aiming to enhance the interaction, bonding or attachment of parents-preterm infants
The lack of the parents’ competence in the language of intervention
High Risk of Bias according to Cochrane Risk of Bias Tools

Records identified from database:
    Web of Science (N = 5944), Embase (N = 710), 
    PsycInfo (N = 418), EBSCO (N = 666), Cochrane (N = 2424)
            (N = 10162)

Identification of studies via databases and registers

S
cr

ee
ni

ng
Id

en
ti

fic
at

io
n

Full text articles 
assessed 
for eligibility 
        (n = 41)

Records excluded by abstract:
Duplicate articles
Focus on maternal mental disorder, medication, effect of COVID
No focus on any intervention or parent-infant interaction/bonding/attachment
        (n = 201)

Records of screened 
abstract 
        (n = 242)

Full text articles excluded:
    No results published, nor study protocol described (n = 10)
    Duplicate data (n = 2)
    Review, pilot study or theoretical article (n = 7)
    Invalid sample (n = 1)
    High risk of bias (n = 2)
            (n = 22)

In
cl

ud
ed

Studies included 
in review 
        (n = 19)

Figure 1. Flow Diagram for Study Selection (PRISMA)
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Interventions

The direct targets of interventions were promoting parent-preterm dyad attachment, enhancing psychological and 
social relationships, improving parental sensitivity, fostering the newborn’s self-regulation, and reducing socio-
emotional disorders. Indirectly, the interventions aimed to reduce maternal stress, anxiety, and depression, while 
promoting maternal competence and mental health. The interventions are listed in Table 3. 

Most of the interventions involved the parent - newborn dyad, with both the parent and infant actively partici-
pating, such as in kangaroo care or infant massage (13 studies, 68.4%). We regarded parent-focused interventions 
those in which the parent received education or psychological support while the preterm infant was passively 
present, such as discussing videotaped sessions or involving the parents in the care of the infant in the hospital. 
In three studies (15.8%) the target was the mother, in two (10.5%) both parents, while in one (5.3%) the father.

The professionals implementing the interventions, in addition to the authors, included nurses, psychologists, 
psychologist assistants, paediatric physical therapists, and in one case a music therapist. The interventions can be 
sorted into seven categories:

1.	Comprehensive programs of parental education (including video recordings), aiming at enhancing the engage-
ment in care, promoting breastfeeding, skin-to-skin contact, and other bonding activities such as singing (eight 
studies);

2.	Skin-to-skin interventions: kangaroo care (two studies) or infant massage (one study); 
3.	Music therapy (one study), singing or listening to music during kangaroo care (one study each);
4.	Mindfulness-based neurodevelopmental care with the mother (one study);
5.	Discussing video recordings of parent-child interaction (one study);
6.	Hospital-based group or individual counselling (one study each);
7.	Providing information via a phone app (one study).

The interventions were predominantly conducted in hospital settings (18 studies, 94.7%), with six studies 
continuing at home via home visits or ongoing therapy (Cho et al., 2013; Ghetti et al., 2023; Jafarzadeh et al., 
2019; Kadiroğlu & Güdücü Tüfekci, 2022; Ravn et al., 2011; White-Traut et al., 2013), and one study (5.3%) 
was exclusively home-based (Meijssen et al., 2010).

Assessment of Outcomes

The majority of the studies followed up the subjects for periods ranging from a few days to a maximum of the 
child’s corrected age of 12 months. In two studies (Jafarzadeh et al., 2019; Vahdati et al., 2017) post-tests were 
administered only immediately after completion of the intervention (see Table 2 for details).

The instruments used in the studies are summarized in Table 3. The studies employed a range of assessment 
techniques: Eight studies (42.1%) video-recorded mother-preterm dyad activities, though the coding used for 
analysis differed across studies. Trained professionals conducted the coding in all cases. In addition to behaviour 
coding, questionnaires were used to assess mother/father-infant bonding or attachment, maternal mental health, 
maternal competence, and infant behaviour. With respect to attachment outcomes, some studies focused on 
bonding, while others on attachment, typically reflecting the measures employed. However, conceptual distinc-
tions were rarely discussed; in the papers by Kurt et al. (2020) and Shoghi et al. (2018), the two terms were even 
used interchangeably. In one study mothers were instructed to keep a diary, which was later analysed. 

Statistical Analysis

The data analysis in the reviewed studies included t-test, ANOVA, ANCOVA, repeated measure analysis, linear 
regression, and mixed-effect model. Evaluation of the results was mainly based on the p values; effect sizes were 
reported only in five studies. The Cohen d’s were typically moderate (0.5; Kurt et al., 2020; Twohig et al., 2021; 
Yu et al., 2022). The d values were higher (0.5–0.8) in Cho et al. (2013), and lower (0.3–0.5) in Hoffenkamp et 
al. (2015).
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Table 3. Studies According to Interventions, Outcomes and Effectiveness (N = 19)

Intervention Data collection tools Outcome 
variable(s)

Intervention
effective

Preterm
sample

First author(s) 
(year)

Family Nurture 
Intervention (FNI)

Involving the mother 
in the care of the 
infant in the NICU

Demographic data
Observation (video recording, coded)

Interaction Yes extremely 
preterms;  
very preterms; 
moderate to 
late preterms

Beebe et al., 
2018

Kangaroo Father Care 
(KFC)

Postpartum Bonding Questionnaire 
(PBQ)

Bonding Yes very preterms; 
moderate to 
late preterms

Chavan et al., 
2024

Japanese Infant 
Mental Health 
Program (JIMHP)

Involving the mother 
in the care of the 
infant in the hospital

Demographic data
Center of Epidemiologic Studies 

Depression Scale (CES-D)
Nursing Child Assessment Feeding 

Scale (NCAFS)
Social Support Scale (SSS)
Parenting Stress Index (JPSI)
Kyoto Scale of Psychological 

Development (KSPD)

Interaction

Maternal 
mental 
health

Yes

Yes

extremely 
preterms;  
very preterms; 
moderate to 
late preterms

Cho et al., 
2013

Music therapy (MT)

Individualized MT
with a high level of 
parental involvement, 
provided in the
NICU and at home 
during the first three 
months following 
discharge

Postpartum Bonding Questionnaire 
(PBQ)

Edinburgh Postnatal Depression Scale 
(EPDS)

Generalized Anxiety Disorder tool 
(GAD-7)

Parental Stress Scale (PSS)
Ages and Stages Questionnaire (ASQ)

Bonding

Maternal 
mental 
health

No

No

very preterms; 
moderate to 
late preterms

Ghetti et al., 
2023

Parent Patricipation 
Improvement 
Program

Involving the parents 
in the care of the 
infant in the hospital

Demographic data
Pediatric Nurse-Parent Partnership 

Scale (PNPPS)
Maternal Attachment Inventory (MAI)

Attachment Yes extremely 
preterms;  
very preterms; 
moderate to 
late preterms

Heo & Oh, 
2019

Hospital-based video 
interaction guidance 
(HbVIG)

Demographic data
Observation of parent-infant 

interaction (video recording, coded)
Postpartum Bonding Questionnaire 

(PBQ)
My Baby and I Questionnaire (MBI)
Yale Inventory of Parental Thoughts 

and Actions (YIPTA)
Parental Stress Scale: Neonatal 

Intensive Care Unit (PSS:NICU)
Edinburgh Postnatal Depression Scale 

(EPDS)
State-Trait Anxiety Inventory (STAI-

State)
State-Trait Anger Expression Inventory 

(STAXI2-State)
Traumatic Event Scale (TES)

Interaction

Bonding

Maternal 
mental 
health

Yes

Yes

No

very preterms; 
moderate to 
late preterms

Hoffenkamp 
et al., 2015

Telenursing

Consultation service 
by phone

Demographic data
Parent Stressor Scale: Neonatal 

Intensive Care Unit (PSS-NICU)
Maternal Postnatal Attachment (MPA)

Attachment

Maternal 
mental 
health

Yes

Yes

moderate to 
late preterms

Jafarzadeh et 
al., 2019

Infant Care Training 
(ICT)

Involving the mother 
in the care of the 
infant in the
hospital

Demographic data
Maternal Bonding Scale (MBS) 
Percieved Maternal Parenting Self-

Efficacy Scale (PMP-SE)
Pharis Self-Confidence Scale (PSCS)

Bonding Yes moderate to 
late preterms

Kadiroğlu & 
Güdücü 
Tüfekci, 2022

(continued on the next page)
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Table 3. (continued)

Intervention Data collection tools Outcome 
variable(s)

Intervention
effective

Preterm
sample

First author(s) 
(year)

Mindfulness based 
neurodevelopmental 
care

Demographic data 
Parental Stressor Scale: NICU (PSS: 

NICU)
Mother-to-Infant Bonding Scale (MIBS)

Bonding

Maternal 
mental 
health

Yes

Yes

very preterms; 
moderate to 
late preterms

Khoramirad 
et al., 2024

Singing during 
Kangaroo Care

Demographic data
State-Trait Anxiety Inventory (STAI)
Parent diary
Singing Experience Questionnaire (SEQ)

Interaction 

Maternal 
mental 
health

Yes

Yes

extremely 
preterms; 
very preterms; 
moderate to 
late preterms

Kostilainen et 
al., 2020

Kangaroo Care Demographic data
Maternal Attachment Scale (MAS)

Attachment Yes very preterms; 
moderate to 
late preterms

Kurt et al., 
2020

Infant Behavioral 
Assessment and 
Intervention Program 
(IBAIP)

Education of parents

Demographic data
Still-face procedure – video recording
Infant and Caregiver Engagement 

Phases (ICEP)
Maternal Sensitivity and Responsivity 

Scales (MSRS)

Interaction Yes very preterms 
and/or very 
low birth 
weight

Meijssen et 
al., 2010

The Mother Infant 
Transaction Program 
(MITP)
Involving the mother 
in the care of the 
infant in the hospital

Education of parents

Demographic data
Observation of mother-infant free play 

and semistructured play (video 
recording, coded)

Qualitative Ratings for Parent-Child 
Interaction

Interaction Yes very preterms; 
moderate to 
late preterms

Ravn et al., 
2011

Supportive 
counselling on mental 
health in parent 
groups

Demographic data
General Health Questionnaire (GHQ)
Postpartum Bonding Questionnaire 

(PBQ)

Bonding Yes very preterms Seiiedi-Biarag 
et al., 2021

Infant massage by 
mothers

Demographic data
Maternal Attachment Behaviors Scale 

(MABS)

Attachment Yes moderate-to 
late preterms

Shoghi et al., 
2018

Preterm infant-parent 
programme for 
attachment (PIPPA 
study)

Demographic data
Observation (video recording, coded)
Child Adult Relationship Evaluation 

(CARE)-Index
The Ages and Stages Questionnaire-

Social–Emotional Development 
version (ASQ-SE)

Interaction Yes extremely 
preterms; 
very preterms

Twohig et al., 
2021

Music during 
Kangaroo Care

Demographic data
Video recording
Avant’s Maternal Attachment 

Assessment Scale (AMAAS)

Attachment Yes very preterms; 
moderate to 
late preterms

Vahdati et al., 
2017

Hospital to Home: 
Optimizing the 
Infant’s Environment 
(H-HOPE)
Infant-directed: 
stimulation
Mother-directed:
education and social 
support

Demographic data
Observation (video recording, coded)
Nursing Child Assessment Satellite 

Training – Feeding Scale (NCAST-
Feeding)

Dyadic Mutuality Code (DMC)

Interaction Yes very preterms; 
moderate to 
late preterms

White-Traut 
et al., 2013

Mother–Infant 
Transaction Program 
(MITP) – modified 
version

Individual coaching

Demographic data
Observation (video recording, coded)  
Parenting Stress Index-Short Form 

(PSI-SF)
Edinburgh Postnatal Depression Scale 

(EPDS)
Infant Behavior Questionnaire (IBQ)
Merrill–Palmer-Revised Scales of 

Development (MPR)

Interaction

Maternal 
mental 
health

Yes

Yes

very preterms; 
moderate to 
late preterms

Yu et al., 
2022



ANETT NAGY ET AL.	 Attachment and Interaction Interventions with Premature Infants

Eur. J. Ment. Health 2025, 20, e0047, 1–18.	 11

Synthesis of the Outcomes

Parent-Infant Bonding and Attachment

As mentioned earlier, the studies employed a wide range of self-report questionnaires and rating scales to assess 
bonding or attachment (Table 3), covering parental attitudes, feelings, and behaviours. None of the studies meas-
ured attachment from the infant’s perspective.

All but one of the 11 studies which assessed parental bonding or attachment reported positive impact of the in-
tervention in comparing the target and the control groups (Heo & Oh, 2019; Hoffenkamp et al., 2015; Jafarzadeh 
et al., 2019; Kadiroğlu & Güdücü Tüfekci, 2022; Khoramirad et al., 2024; Kurt et al., 2020; Seiiedi-Biarag et al., 
2021; Shoghi et al., 2018; Vahdati et al., 2017) or between the pre- and the post-intervention results (Chavan et 
al., 2024). The only exception was the music therapy intervention (Ghetti et al., 2023) which had no effect on 
bonding. Kadiroğlu & Güdücü Tüfekci (2022), who measured both within-group and between-group changes, 
found significant improvement of bonding between the pretest and the posttest in both groups; however, the 
changes were more marked in the intervention group. 

The two studies in which both mothers and fathers participated led to interesting results in that while the in-
tervention had beneficial effects on bonding (Hoffenkamp et al., 2015) and attachment (Heo and Oh, 2019) in 
both parents, the improvement of fathers was particularly pronounced.

Parent-Infant Interaction

In all of the nine studies in which mother-infant interactions were observed, the interactions became more favour-
able following the intervention. The mothers became more sensitive (Beebe et al., 2018; Meijssen et al., 2010; 
Yu et al., 2022) and more involved (Cho et al., 2013). They were more likely to maintain positive contact using 
touch and vocalizations (Beebe et al., 2018), found it easier to connect with the infant (Kostilainen et al., 2020), 
and felt more responsive (White-Traut et al., 2013). Meijssen et al. (2010) reported that mothers in the interven-
tion group showed more positive behaviours and were less controlling than the control mothers. In the study 
of Hoffenkamp et al. (2015), which covered both maternal and paternal interactions, the intervention led to an 
increase in sensitivity in both parents and a decrement in withdrawal behaviour in the mothers.

Mental Health and Maternal Competence

The studies which included maternal mental health measures reported promising results: Depression (Cho et al., 
2013; Hoffenkamp et al., 2015; Yu et al., 2022), anxiety (Hoffenkamp et al., 2015; Kostilainen et al., 2020), 
and stress (Cho et al., 2013; Hoffenkamp et al., 2015; Jafarzadeh et al., 2019; Khoramirad et al., 2024; Yu et al., 
2022) decreased in the mothers following the intervention. Kadiroğlu & Güdücü Tüfekci (2022), who measured 
maternal self-confidence, found positive changes between the pretest and the posttest in both groups; however, 
the improvement was more pronounced in the intervention mothers.

Discussion
Our systematic review aimed to explore intervention techniques aiming to facilitate high-quality attachment 
between parents and premature infants, as well as to promote harmonious interactions during the early postnatal 
period. 19 studies published between 2010 and 2024 from a range of countries, including the USA, Argentina, 
Colombia, Israel, Turkey, Iran, India, Japan, Hong Kong, South Korea, and several European countries (the 
Netherlands, Finland, Norway, Ireland, and Poland) were processed.

Statistically significant results of all but one (Ghetti et al., 2023) of the reviewed studies indicated that the 
interventions were successful in improving the quality of interactions and fostering the development of secure 
attachment. Various types of intervention were represented in the studies; with one exception all were based on 
the parent-infant dyadic context. Eight studies implemented comprehensive programs of parental education, 
comprising parent-infant interaction in various ways: involving the parents in the infant care in the NICU 
(Beebe et al., 2018; Cho et al., 2013; Heo & Oh, 2019; Ravn et al., 2011), after-discharge individual devel-
opmental care and assessment sessions (Meijssen et al., 2010), observing and discussing mother-infant inter-
actions (Twohig et al., 2021; Yu et al., 2022), and multiple-modality infant stimulation (White-Traut et al., 
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2013). Further interventions included parental education in less complex forms: video interaction guidance 
(Hoffenkamp et al., 2015), infant care training (Kadiroğlu & Güdücü Tüfekci, 2022), and „telenursing” by 
phone app (Jafarzadeh et al., 2019). Khoramirad et al. (2024) provided mindfulness-based neurodevelopmen-
tal care; Shoghi et al. (2018) trained the parents to use infant massage. Two studies implemented Kangaroo 
Care. The results of Kurt et al. (2020) are somewhat questionable since the potential influence of maternal 
education was not controlled for, although it was higher in the Kangaroo group and also had a significant ef-
fect on the outcome measure. The favourable findings of Chavan et al. (2024) are notable because the subjects 
were fathers, even though this study had a between-subject design with no control group. In two studies the 
basic condition for both the target and the control groups was Kangaroo Care, and music was used as interven-
tion (singing: Kostilainen et al., 2020; listening: Vahdati et al., 2017). In the single exclusively parent-focused 
program (Seiiedi-Biarag et al., 2021) the mothers participated in group counselling on mental health.

The reviewed studies reflect a broad range of the methodological challenges of the field of intervention impact re-
search, from the target samples and the duration of follow-up to the handling of the mediator and moderator factors. 

As far as the subjects are concerned, these studies shared a common methodological shortcoming of prematu-
rity research in that the subjects represent a wide range of preterm infants, hence hampering the generalization of 
the findings. The practical implication of this is a compelling need to tailor the interventions to the specific needs 
of individual premature infants, especially those in severe medical conditions whose needs might be obscured in 
such mixed samples. Most of the studies were conducted with very to moderately preterm infants. There was a 
notable lack of interventions specifically targeting extremely premature (i.e., born before 28 weeks of gestation) or 
extremely low birth weight (ELBW; i.e., birth weight of less than 1000 g) infants, despite this group being at the 
highest risk for attachment difficulties (Yerlikaya Oral & Karaçetin, 2024). The scarcity of interventions for ELBW 
infants may be explained by recruiting obstacles due to their critical health status and longer stays in the NICU. 

In all but three studies parents were represented only by the mothers. The difficulty of recruiting fathers for 
such kinds of research is well-known and is unfortunate in light of the increasingly acknowledged importance of 
the fathers’ role (e.g., Bakermans-Kranenburg et al., 2019; Brown et al., 2012; Lamb, 2002) as well as the psycho-
logical challenges and feelings of isolation fathers are exposed to when their infant is born prematurely (Baldoni et 
al., 2021). The findings by Chavan et al. (2024), Heo and Oh (2019), and Hoffenkamp et al. (2015), suggesting 
that the father’s bonding to the infant improved owing to the intervention (even more than the mother’s, in the 
study of Hoffenkamp et al. [2015]), are particularly noteworthy.

A typical methodological difficulty of longitudinal research pertains to the duration of the follow-up, which 
is also clearly represented in the reviewed studies. Five studies followed the samples until the infants reached 12 
months of corrected age (Cho et al., 2013; Ghetti et al., 2023; Ravn et al., 2011; Twohig et al., 2021; Yu et al., 
2022), while the rest did so only for a few months or weeks. The lack of the longer-term follow-ups is particularly re-
grettable in light of the fact that attachment stability may not fully develop before the infant reaches one year of age.

Only two studies included multiple outcome measurement points (Hoffenkamp et al., 2015; Yu et al., 2022), 
and in both the interventions effects tended to fade (although remained significant) over the 6-month period fol-
lowing the termination of the treatment. 

As far as the instruments measuring the outcome are concerned, there was a variety to assess interactions 
(coded observation and rating scales); however, for attachment it was restricted to the use of parental self-report 
questionnaires and rating scales. Observational data, particularly such covering the infant’s behaviour, would have 
increased the validity of attachment measurement.

The review cannot answer the question as to which types of interventions might be more valuable than the 
others. In addition to the heterogeneity of subjects, duration, and assessment tools and measures, the lack of 
reporting of the effect sizes in the majority of studies prevents the quantitative comparison of the intervention 
effects. In addition, it is hard to rule out that involving the parents in intervention may be beneficial in itself, 
regardless of the actual components of the program.

Several interventions were complex, consisting of various components (parental counselling, video recordings, 
singing, skin-to-skin contact, etc). As far as research is concerned, it becomes a shortcoming since in case the 
program proves to be successful, it is impossible to identify to what extent each of the components contributed 
to the results. It is quite likely that decision makers could more easily be persuaded to finance such intervention 
programs if there were clear-cut evidences of the power of the various activities. On the other hand, a combina-
tion of different types of support to the parents of high-risk infants may be natural in the clinical practice, and the 
use of any techniques for which competent providers are available can be recommended.

The variances in the impact of intervention on the participating parents are considerable. Parental and infant 
characteristics as well as external circumstances may well influence the action mechanisms. Potential moderator effects 
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were investigated in several studies; however, significant results were reported only in three. In the study of Hoffen-
kamp et al. (2015), the subset of mothers who experienced the preterm birth as traumatic benefited more from the 
intervention both in interactive behaviour and bonding. Ravn et al. (2011) found that being a first-time mother en-
hanced the effects of the intervention on sensitivity, responsiveness, and dyadic synchrony. Infant variable was detected 
to have an effect only by Beebe et al. (2018): Gaze interactive contingency improved only in mothers of male infants.

Inclusion of potential mediators (e.g., the infants’ medical status, available social support, the setting - hospital 
vs. home, provision of conditions) and sophisticated multivariate statistical analyses could ensure deeper under-
standing of what factors the impacts of a particular intervention may have depended on and why it turned out 
more effective in some dyads than in others. 

Strengths and Limitations
Whereas this review provides insights into the interventions which appear to promote bonding and attachment 
between parents and premature infants, several limitations should be noted. 

Although a meta-analysis might have provided an even more informative overview of the studies available in 
the field, in this case it was not feasible due to the lack of homogeneity of the preterm infant groups in perinatal 
status (gestational age and medical conditions) as well as the diversity in other aspects of methodology (assess-
ment instruments, intensity and duration of intervention, statistical analysis). The methodological heterogeneity 
cautions against the generalization of findings.  

The studies primarily focused on very to moderate preterm infants.  The research interest in the extremely im-
mature or extremely low birth weight (ELBW) infants seems to be rather limited, which is unfortunate since this 
group is at the highest risk in every respect, including the attachment difficulties. Although it is explained by the 
much greater proportion of moderate and very preterms, as well as the difficulty of working with the most fragile 
infants, designing and testing interventions tailored specifically for ELBW infants would be desperately needed, 
given the increasing survival rates of the latter group owing to the rapid advances in neonatal care.

With respect to the theoretical foundations of the studies, the lack of clear distinction between the concepts 
„bonding” and „attachment” as the target of intervention (hence in the choice of outcome measures) renders the 
comparability of studies questionable (Ettenberger et al., 2021) and hampers the interpretation of the results 
(Kim et al., 2020). 

Conclusion, Implications, and Future Directions
Taking into consideration the methodological challenges of the intervention effect research, the results of the 
reviewed studies mainly suggest that the successes of the programs are noteworthy.

The major message to be inferred from the reported findings is that early intervention may counteract the risks 
threatening the parent–preterm infant interactions and attachment by enhancing parental sensitivity and reduc-
ing parental anxiety, depression, and stress. Most of the interventions focused on maternal-infant bonding, while 
some also covered paternal involvement, which proved to be particularly efficient. A wide range of techniques 
were implemented in the intervention programmes from medium-intensity ones such as telenursing or group 
activities to high-intensity individual counselling and therapy, with all appearing beneficial. 

The few studies involving fathers suggest a promising new direction of research. A further recommendation 
for future research is that in order to understand the variation of outcomes and design interventions to fulfil the 
specific needs of preterm infants and their families, more attention should be paid to the potential moderator and 
mediator factors.

Even though the duration is a common challenge of longitudinal studies, researchers should make all efforts 
to extend the follow-up to reach the age when attachment is stabilized to make it feasible to assess the long-term 
effects of early interventions.

The implications of these findings for clinical practice are that early intervention targeting the parent–infant 
interactions and bonding should be included in the routine care provided to families with preterm infants. The 
intervention, preferably beginning in the Neonatal Intensive Care Units (NICUs), may include kangaroo care, skin-
to-skin contact, and parental education, counselling, or therapy. The involvement of both parents, especially the 
fathers, may strengthen the family unit and promote secure attachment in both the mother-infant and the father-
infant relationships. Healthcare professionals should be trained to support parents in bonding with their premature 
newborns, including providing emotional and psychological support throughout the NICU stay and beyond. 
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GLOSSARY OF ABBREVIATIONS

AMAAS – Avant’s Maternal Attachment Assessment Scale
ASQ – Ages and Stages Questionnaire
ASQ-SE – Ages and Stages Questionnaire-Social–Emotional Development version
BPD – Bronchopulmonary Dysplasia
CA – Corrected Age
CARE – Child–Adult Relationship Evaluation
CES-D – Center for Epidemiologic Studies-Depression Scale
CG – Control Group
COVID – Coronavirus Disease
DMC – Dyadic Mutuality Code
ELBW – Extremely Low Birth Weight
EPDS – Edinburgh Postnatal Depression Scale
FNI – Family Nurture Intervention
GAD – Generalized Anxiety Disorder (scale)
GHQ – General Health Questionnaire
HOPE – Hospital to Home: Optimizing the Infant’s Environment
IBAIP – Infant Behavioral Assessment and Intervention Program
IBQ – Infant Behavior Questionnaire
ICEP – Infant and Caregiver Engagement Phases
ICT – Infant Care Training
IG – Intervention Group
IVH – Intraventricular Haemorrhage
JIMHP – Japanese Infant Mental Health Program
JPSI – Japanese Parenting Stress Index
KFC – Kangaroo Father Care
KSPD – Kyoto Scale of Psychological Development
MABS – Maternal Attachment Behaviors Scale
MAI – Maternal Attachment Inventory
MAS – Maternal Attachment Scale
MBI – My Infant and I Questionnaire
MBS – Maternal Bonding Scale
MIBS – Mother-to-Infant Bonding Scale
MITP – Mother–Infant Transaction Program
MPA – Maternal Postnatal Attachment
MPR – Merrill–Palmer-Revised Scales of Development
MSRS – Maternal Sensitivity and Responsivity Scales
MT – Music Therapy
NCAFS – Nursing Child Assessment Feeding Scale
NCAST – Nursing Child Assessment Satellite Training
NIC – Neonatal Intensive Care (used as short form)
NICU – Neonatal Intensive Care Unit
PBQ – Postpartum Bonding Questionnaire
PIPPA – Preterm Infant–Parent Programme for Attachment
PMP – Perceived Maternal Parenting (e.g., PMP-SE)
PNPPS – Pediatric Nurse–Parent Partnership Scale
PSCS – Pharis Self-Confidence Scale
PSI-FS – Parenting Stress Index-Short Form
PSS – Parental Stress Scale (or NICU version: PSS:NICU)
PVL – Periventricular Leukomalacia
RCT – Randomized Controlled Trial
ROP – Retinopathy of Prematurity



ANETT NAGY ET AL.	 Attachment and Interaction Interventions with Premature Infants

Eur. J. Ment. Health 2025, 20, e0047, 1–18.	 15

SEQ – Singing Experience Questionnaire
SSS – Social Support Scale
STAI – State–Trait Anxiety Inventory
TES – Traumatic Event Scale
WHO – World Health Organization
YIPTA – Yale Inventory of Parental Thoughts and Actions
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