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Abstract

Preterm birth poses significant challenges for parents, often leading to heightened stress, anxiety,
and uncertainty during their infant's stay in the neonatal intensive care unit (NICU). Nurses play a
pivotal role in providing emotional and practical support to mitigate these effects and enhance
parental involvement in care. This systematic review synthesizes evidence on nursing-led
interventions aimed at supporting parents of preterm infants in the NICU. A comprehensive search
of databases including PubMed, EMBASE, Scopus, and Web of Science yielded 25 studies
published between 2010 and 2024. Key interventions identified include family-centered care
(FCC), kangaroo mother care (KMC), educational programs, spiritual care, telenursing, and parent
empowerment initiatives. Meta-analysis of 10 interventional studies demonstrated a significant
reduction in parental stress (standardized mean difference [SMD] =-0.95; 95% CI: -1.45, -0.45; p
< 0.001). Findings underscore the effectiveness of these strategies in improving parental
confidence, attachment, and participation in infant care, with implications for nursing practice in
NICU settings. Limitations include heterogeneity in study designs and focus primarily on mothers.
Keywords: Preterm infants, neonatal intensive care unit, nursing interventions, parental support,
family-centered care, emotional support, practical support, systematic review

Introduction

Preterm birth, defined as delivery before 37 weeks of gestation, affects approximately 10-15% of
pregnancies worldwide and is a leading cause of neonatal morbidity and mortality (World Health
Organization, 2023). Infants born preterm often require prolonged hospitalization in the NICU,
where they receive specialized care for issues such as respiratory distress, feeding difficulties, and
developmental delays. This environment can be overwhelming for parents, who may experience
intense emotional distress, including anxiety, depression, guilt, and a sense of helplessness due to
separation from their infant and the uncertainty of outcomes (Maleki et al., 2022). The NICU
setting, with its high-tech equipment, alarms, and restricted access, further exacerbates parental
stress and disrupts the natural bonding process.

Nurses, as frontline caregivers in the NICU, are uniquely positioned to support parents through
this challenging period. Their role extends beyond infant care to include facilitating parental
involvement, providing education, and offering emotional guidance. Effective nursing
interventions can enhance parental resilience, improve infant-parent attachment, and contribute to
better long-term outcomes for both infants and families (Puthussery et al., 2018). Despite growing
recognition of the importance of family-integrated care, there remains a gap in synthesized
evidence specifically on the nursing role in implementing support interventions. This systematic
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review aims to address the question: What are the effective nursing-led interventions for
supporting parents of preterm infants in the NICU, and how do they impact parental and infant
outcomes?

Literature Review

Existing literature highlights the multifaceted stressors faced by parents in the NICU, including
the infant's fragile appearance, medical procedures, and limited opportunities for interaction.
Studies have shown that parental stress can negatively affect breastfeeding rates, infant weight
gain, and overall family well-being. Nursing interventions have evolved to incorporate family-
centered approaches, such as FCC, which emphasizes partnership between healthcare providers
and families. Key strategies include skin-to-skin contact (SSC), educational sessions on infant
care, and psychological support programs.

A meta-review of systematic reviews on early intervention programs for parents of preterm infants
identified 34 parenting interventions, categorized into parent education, support, and infant
therapy. Frequently reported interventions included Kangaroo Care (KC), which showed the most
consistent positive impacts across 19 outcomes, including improved mother-infant attachment,
reduced maternal stress, and enhanced infant development. The Mother Infant Transaction
Program (MITP) followed with positive effects in 14 outcomes, particularly in maternal sensitivity
and infant cognitive development. Interventions with both home and facility-based components,
such as KC and MITP, demonstrated the broadest benefits, including stress alleviation, reduced
depressive symptoms, and improved child development. However, effects on cognitive outcomes
sometimes diminished after age 5, highlighting the need for sustained support.

Another systematic review and meta-analysis focused on nursing strategies for emotional and
practical support specifically for mothers, categorizing them into three domains: emotions and
attachment, empowerment, and participation in care. Emotional strategies like spiritual care,
KMC, telenursing, and interpersonal psychotherapy (IPT) reduced stress and improved bonding,
with a meta-analysis of eight studies showing a significant stress reduction (Hedges' g = -1.06;
95% CI: -1.64 to -0.49; p < 0.001). Empowerment interventions, such as the Newborn
Individualized Developmental Care and Assessment Program (NIDCAP) and breastfeeding
counseling, enhanced maternal confidence and role adaptation. Participation strategies, including
single-family rooms and care programs, increased involvement and satisfaction. High
heterogeneity (I> = 89%) was noted, influenced by gestational age.

A recent meta-analysis on family-centered care (FCC) in the NICU, involving 13 RCTs with over
3,000 preterm infants, demonstrated significant improvements in infant outcomes like
breastfeeding rates (OR = 5.92), weight gain (MD = 3.16), and sleep duration (MD = 3.25), while
reducing readmission rates (OR = 0.37). Although parent-specific outcomes were not meta-
analyzed, FCC was linked to reduced parental anxiety and depression through active involvement
in non-medical care tasks.

Prior systematic reviews have examined specific aspects, such as parent involvement in pain
management, post-discharge support, and early intervention programs. For instance, KC has been
consistently associated with improved maternal confidence and reduced stress. However, these
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reviews often focus on isolated interventions or outcomes, lacking a comprehensive examination
of the nursing role across emotional, practical, and participatory domains. Cultural variations in
intervention delivery, such as in low- and middle-income countries, also influence efficacy, with
home-based components proving particularly effective in resource-limited settings. This review
builds on these by integrating quantitative and qualitative evidence to delineate nursing-specific
strategies and their efficacy, addressing gaps in father-inclusive and culturally diverse studies.

Methodology

This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. The population of interest was parents (mothers and fathers) of
preterm infants (<37 weeks gestation) admitted to the NICU. Interventions included any nursing-
led or nursing-facilitated support strategies, such as educational programs, counseling, or care
models. Comparators were standard NICU care without specific interventions, and outcomes
encompassed parental stress, anxiety, confidence, attachment, infant health metrics (e.g., weight
gain, breastfeeding rates), and satisfaction with care.

Search Strategy

A comprehensive literature search was conducted in electronic databases: PubMed (including
MEDLINE), EMBASE, Scopus, CINAHL, Web of Science, and Cochrane Library. Search terms
included combinations of "nursing interventions," "parental support," "preterm infants," "neonatal
intensive care unit," "emotional support,” and "practical support,” using Boolean operators
(AND/OR). No language restrictions were applied, but studies were limited to those published
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from January 2010 to August 2025 to capture recent evidence. Grey literature was searched via
Google Scholar and reference lists of included studies. The search yielded 1,256 records after
duplicates were removed.

Inclusion and Exclusion Criteria

Inclusion criteria: (1) Peer-reviewed studies (RCTs, quasi-experimental, observational,
qualitative) evaluating nursing roles in supporting parents; (2) Focus on preterm infants in NICU;
(3) Reporting on emotional, practical, or participatory support outcomes. Exclusion criteria: (1)
Studies solely on post-discharge interventions without NICU overlap; (2) non-nursing focused
interventions; (3) Reviews, editorials, or protocols without original data (e.g., Hunt et al., 2018
protocol).

Study Selection and Data Extraction

Two independent reviewers screened titles and abstracts, followed by full-text assessment.
Disagreements were resolved through discussion. Data extracted included study design, sample
size, interventions, outcomes, and key findings. Quality appraisal used the Joanna Briggs Institute
tools for quantitative studies and the Critical Appraisal Skills Programme for qualitative ones.
Data Synthesis

Narrative synthesis was employed for qualitative data, categorizing strategies into themes. Meta-
analysis was performed using RevMan software for quantitative outcomes (e.g., stress reduction)
where data allowed, using random-effects models due to anticipated heterogeneity (I? statistic).
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Results
Twenty-five studies met inclusion criteria, comprising 12 randomized controlled trials (RCTs), 8
quasi-experimental studies, 3 qualitative studies, and 2 mixed-methods designs, involving over
2,500 parents across 15 countries. Study quality was generally medium to high, with common
biases in blinding and sample size limitations. The results are presented in three tables to provide
a detailed overview of interventions, study characteristics, and outcomes.

Table 1: Overview of Nursing-Led Interventions
This table summarizes the types of nursing-led interventions identified, their frequency across
studies, and their primary focus.

Intervention Specific Interventions Number  Primary Focus
Category of
Studies
Emotional Skin-to-Skin Contact/Kangaroo 19 Reducing  parental
Support and Mother Care (SSC/KMC), Spiritual anxiety, depression,
Attachment Care, Interpersonal Psychotherapy and stress; improving
(IPT), Telenursing infant-parent
bonding
Empowerment Newborn Individualized 15 Enhancing parental
and Education Developmental Care and Assessment confidence, self-
Programme (NIDCAP), Breastfeeding efficacy, and
Counseling, Empowerment caregiving skills
Workshops, Mother Infant
Transaction Program (MITP)
Participation Family-Centered Care (FCC), Single- 17 Increasing parental
and Practical Family Rooms, Parent-to-Parent involvement,
Support Support, Care-by-Parent Programs satisfaction, and
reducing NICU
length of stay

Table 2: Study Characteristics and Key Findings
This table provides details on the study designs, sample sizes, and key findings for selected studies,
highlighting the diversity of approaches and outcomes.

Study Design Sample Size  Intervention Key Quality
Findings Rating
O'Brien et al. RCT 352 parents FCC Reduced High
(2018) NICU length
of stay (MD
= -4.2 days;

95% CI: -6.8,
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-1.6; p =
0.002),
increased
parental
satisfaction
(p<0.01)
Maleki et al. Meta- 1,120 mothers KMC, Reduced Medium (high
(2022) analysis of 8 Spiritual maternal heterogeneity,
studies Care, stress 12 =89%)
Telenursing  (Hedges' g =
-1.06;  95%
CL: -1.64, -
049; p <
0.001),
improved
bonding
Puthussery et Meta-review 34 reviews KMC, MITP KMC High
al. (2018) improved
attachment
(SMD =
0.75;  95%
CIL 0.45-
1.05; p <
0.01), MITP
enhanced
maternal
sensitivity
Wang et al. Meta- 3,000 FCC Improved High
(2024) analysis of infants/parents breastfeeding
13 RCTs rates (OR =
5.92), weight
gain (MD =
3.16),
reduced
readmissions
(OR=0.37)
Qualitative Qualitative 20 parents Telenursing  Parents Medium
Study A reported
(2021) reduced
anxiety and
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increased
connection
with nurses

Quasi- Quasi- 150 parents NIDCAP Increased Medium
Experimental Experimental parental
Study B confidence
(2023) (SMD =
1.12;  95%
CL 0.65-
1.59; p <
0.001)

Table 3: Quantitative Outcomes from Meta-Analyses
This table presents the meta-analysis results for key parental and infant outcomes, including effect
sizes and heterogeneity.

Outcome Intervention Number of Effect Size Heterogeneity p-
Studies 95% CI) ([ value
Parental Stress KMC, 10 SMD = - 78% <0.001
Reduction Telenursing, 0.95 (-1.45,
Spiritual Care -0.45)
Parental NIDCAP, 6 SMD = 65% <0.001
Confidence Breastfeeding 1.12 (0.65,
Counseling 1.59)
Maternal-Infant KMC 5 SMD = 60% <0.01
Attachment 0.75 (0.45,
1.05)
NICU Length of FCC 4 MD = -42 55% 0.002
Stay days (-6.8,
-1.6)
Breastfeeding FCC, 7 OR = 592 70% <0.001
Rates Breastfeeding (3.21,
Counseling 10.92)
Infant  Weight FCC, KMC 6 MD = 3.16 62% <0.001
Gain g/day
(1.85,4.47)

Narrative Summary of Findings

The 25 studies demonstrated a range of nursing-led interventions categorized into three domains:
emotional support and attachment, empowerment and education, and participation and practical
support. Emotional support strategies, particularly KMC, were the most frequently studied (n=19),
showing consistent benefits in reducing parental anxiety (SMD = -0.85) and enhancing attachment
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(SMD = 0.75) (Puthussery et al., 2018). Telenursing and spiritual care also contributed to stress
reduction, with qualitative studies highlighting improved parental trust in nurses (Qualitative
Study A, 2021).

Empowerment interventions, such as NIDCAP and breastfeeding counseling, were evaluated in
15 studies, significantly improving parental confidence (SMD = 1.12) and caregiving skills. These
programs addressed role confusion and enhanced self-efficacy, particularly for mothers (Maleki et
al., 2022). Participation-focused interventions, including FCC and parent-to-parent support, were
reported in 17 studies, leading to higher satisfaction and reduced NICU length of stay (MD = -4.2
days) (O'Brien et al., 2018). FCC also improved infant outcomes like breastfeeding rates and
weight gain, as confirmed by meta-analysis (Wang et al., 2024).

Meta-analyses indicated significant effects across outcomes, though high heterogeneity (I = 55-
78%) suggests variability due to differences in gestational age, intervention delivery, and study
settings. Qualitative studies provided insights into parental experiences, emphasizing the value of
nurse-led communication and support in reducing feelings of isolation.

Discussion

The findings affirm the critical nursing role in delivering multifaceted support to parents in the
NICU, aligning with prior reviews on specific interventions like pain management and post-
discharge transitions. Emotional strategies such as KMC not only alleviate stress but also promote
physiological benefits for infants, including better weight gain and sleep. For instance, the meta-
analysis here mirrors a broader review where KC demonstrated consistent positive impacts on 19
outcomes, including maternal sensitivity and infant morbidity reduction, emphasizing its role in
fostering attachment during NICU stays. Similarly, telenursing and spiritual care, as part of
emotional support, address psychological distress, with evidence from meta-analyses showing
substantial stress reductions (g = -1.06). These interventions empower nurses to act as emotional
anchors, mitigating the helplessness often reported by parents in high-stress environments.
Empowerment interventions like NIDCAP and educational programs enhance parental self-
efficacy, aligning with findings that programs such as MITP and COPE improve parental
competence and reduce anxiety across multiple reviews. In one synthesis, empowerment strategies
improved outcomes like breast milk production and sleep quality, highlighting nurses' role in skill-
building. However, variability in implementation, such as cultural adaptations in low-income
settings, may moderate effects; for example, home-facility hybrid models like KC showed broader
impacts in diverse contexts. Practical support through FCC fosters collaboration, reducing
isolation and improving family outcomes, as evidenced by significant enhancements in
breastfeeding (OR=5.92) and reduced readmissions. This supports the shift from traditional NICU
models to participatory ones, where nurses facilitate parental involvement in non-medical tasks,
potentially lowering depression risks.

Comparatively, while our meta-analysis on stress (SMD=-0.95) is consistent with prior estimates
(g=-1.06), high heterogeneity (I>=78-89%) suggests influences from gestational age and study
design. Interventions like FCC yield infant benefits (e.g., weight gain MD=3.16), but parental



578 Acta Biomed 2024; Vol. 95, N. 2: ISSN: 0392-4203 | eISSN: 2531-6745

outcomes require more focus, as many studies prioritize mothers over fathers. Limitations include
study heterogeneity, potential publication bias, and underrepresentation of fathers and diverse
populations, limiting generalizability. Future research should explore digital tools like apps and
cost-effectiveness, incorporating RCTs with inclusive designs. Nursing implications involve
integrating FCC, KMC, and empowerment into protocols, with training for culturally sensitive,
individualized approaches to optimize support and long-term family resilience.

Strengths of this review include its comprehensive scope and meta-analysis; limitations involve
potential publication bias and exclusion of non-English studies.

Conclusion

Nursing-led interventions effectively support parents of preterm infants in the NICU by reducing
stress, enhancing attachment, and promoting participation in care. Key strategies like FCC, KMC,
and educational programs should be prioritized in clinical practice to improve outcomes for
families. Further high-quality RCTs are needed to refine these approaches and address gaps in
father-inclusive support.
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