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Abstract

Parents of infants admitted to neonatal intensive care units
(NICUs) often experience significant psychological distress due
to uncertainty regarding their infant’s health and caregiving
responsibilities. This review aims to evaluate the effects of QR
code-supported digital education interventions on parental
psychosocial and caregiving outcomes. A narrative literature
review was conducted using PubMed, Scopus, Web of Science,
CINAHL, and Google Scholar databases. Studies published
between 2010 and 2024 were searched using relevant keywords.
Eligible studies were analyzed using thematic content analysis.
The findings indicate that QR code-supported and digital
education interventions improve parental knowledge, caregiving
skills, and self-efficacy while reducing anxiety and stress levels.
Video-based educational materials accessible via QR codes
enhance learning retention and support active participation in
infant care. QR code-supported digital education is a practical and
accessible approach to supporting parents in NICUs. However,
further randomized controlled studies are needed to evaluate

long-term outcomes.
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Yenidogan yogun bakim nitesinde (YYBU) yatan bebeklerin
ebeveynleri, bebeklerinin saglik durumu ve bakim sorumluluklarina
iliskin ~ belirsizlikler nedeniyle &nemli dlzeyde psikolojik stres
yasayabilmektedir. Bu derlemenin amaci, QR kod destekli dijital
egitim girisimlerinin  ebeveynlerin psikososyal ve bakim sonuclari
Uzerindeki etkilerini degerlendirmektir. Bu calisma literattr derlemesi
olarak yurittlmustdr. PubMed, Scopus, Web of Science, CINAHL ve
Google Scholar veritabanlarinda 2010-2024 yillari arasinda yayimlanan
calismalar taranmustir. ilgili anahtar kelimeler kullanilarak yapilan arama
sonucunda dahil edilme kriterlerini karsilayan calismalar secilmis ve
tematik icerik analiziyontemiyle degerlendirilmistir. Incelenen ¢alismalar,
QR kod destekli ve diger dijital egitim girisimlerinin ebeveynlerin bilgi
dUzeyini, bakim becerilerini ve ¢z yeterliligini artirdigini; kaygi ve stres
dizeylerini azalttigini gdstermektedir. QR kodlar aracilidiyla erisilebilen
video tabanli egitim materyalleri, 6grenmenin pekismesini saglamakta
ve ebeveynlerin bebek bakimina aktif katilimini desteklemektedir. QR
kod destekli dijital egitim uygulamalar, YYBUde ebeveyn egitimini
destekleyen pratik ve erisilebilir bir yaklasim sunmaktadir. Bununla
birlikte, bu mudahalelerin uzun doénem etkilerini degerlendirmek

amaciyla daha fazla randomize kontrolli ¢alismaya ihtiyag vardir.
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INTRODUCTION

Neonatal intensive care units (NICUs) are specialized
healthcare settings that provide advanced medical care
for preterm and critically ill newborns. Although these
units improve neonatal survival, they are associated with
significant psychological burden for parents. Parents
frequently experience anxiety, fear, and uncertainty related to
their infant’s health condition and caregiving responsibilities.
-1 Previous studies have shown that parents of infants
admitted to NICUs often report high levels of stress and
anxiety. Concerns related to preterm birth and the infant’s
health condition may negatively affect parents’ psychological
well-being.® In addition, the technology-intensive NICU
environment, characterized by ventilators and monitoring
devices, may appear unfamiliar and intimidating to parents.
Limited involvement in infant care may further lead to
feelings of inadequacy and loss of parental role.”!

The technology-intensive environment of NICUs, combined
with limited physical contact with the infant, can compromise
parent-infant bonding and contribute to feelings of
inadequacy. These challenges highlight the importance of
addressing not only the medical needs of the infant but also
the psychosocial needs of parents.®” These psychological
challenges may influence not only parental well-being but
also their ability to engage in caregiving and establish a
healthy relationship with their infant. Therefore, NICU care
should address not only the medical needs of the newborn
but also the emotional needs of parents and support their
active participation in the caregiving process.

Family-centered care has become an essential approach
in NICU settings, emphasizing the inclusion of parents as
active partners in their infant’s care. Parental involvement has
been associated with improved self-efficacy, reduced stress,
and stronger parent-infant attachment.®' In this context,
providing effective and accessible parent education is a key
component of improving parental outcomes.

Traditional education methods in NICUs, such as face-to-
face training and printed materials, may be limited due to
time constraints, workload of healthcare professionals, and
the emotional stress experienced by parents. Therefore,
digital education tools have increasingly been integrated
into healthcare settings to provide flexible, accessible, and
repeatable learning opportunities.'"'¥ Among these tools,
Quick Response (QR) code technology has emerged as a
practical and innovative method for delivering educational
content. QR codes enable rapid access to multimedia
resources, such as videos, clinical guidelines, and visual
demonstrations, through mobile devices, facilitating
flexible and repeated access to educational materials.
0415 Such accessibility may reinforce learning, support
skill acquisition, and facilitate the delivery of educational
content within time-constrained clinical environments.!>1¢
Despite the growing use of digital education tools, studies
specifically evaluating QR code-supported educational

interventions in neonatal intensive care units (NICUs)
remain limited. Moreover, there is insufficient evidence
regarding the effects of these interventions on parental
psychosocial outcomes and caregiving competencies in the
NICU setting.'>'"! Therefore, this study aims to review the
existing literature on QR code-supported digital education
interventions in NICUs and to evaluate their effects on
parental psychosocial well-being and caregiving outcomes.

MATERIAL AND METHOD

Study Design

This study was conducted as a narrative literature review
with a structured search strategy to evaluate the effects of
QR code-supported digital education interventions used in
neonatal intensive care units (NICUs) on parental psychosocial
and caregiving outcomes.

Literature Search Strategy

A comprehensive literature search was conducted in PubMed,
Web of Science, Scopus, CINAHL, and Google Scholar
databases between January 2010 and December 2024.
Relevant keywords and combinations of Medical Subject
Headings (MeSH) terms were used to identify eligible studies.
The search strategy included the following terms: “neonatal
intensive care unit’, “parent education”’, “QR code’, “digital
education’, “mobile health”, and “self-efficacy”

"

Study Selection Process

Studies were selected based on their relevance to the
research aim. Titles and abstracts of the identified studies
were screened, and potentially eligible studies were further
evaluated through full-text review.

Studies were included if they:

« Focused on parent education in NICU settings,

«Involved QR code-supported or digital
interventions,

- Reported parental outcomes such as self-efficacy, stress,
anxiety, or caregiving skills.

education

Studies were excluded if they:

- Were not available in full text,
« Were not conducted in NICU settings,
- Did not report outcomes related to parents.

Data Extraction and Analysis

Data from the included studies were extracted and analyzed
using thematic content analysis. The findings were grouped
under key themes, including parental psychosocial outcomes
(e.g., anxiety, stress, self-efficacy) and caregiving-related
outcomes (e.g., knowledge, skills, and participation in care).

Ethical Considerations

Ethical approval was not required for this study as it was
based on previously published studies.
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Table 1. Characteristics of the studies included in the narrative review (n=12)

Author (Year) Country Study Design Type of Intervention

Main Outcomes

Aagaard & : . n Reported parental stress, anxiety, and the need for educational support
Hall (2008) Denmark Meta-synthesis Parent education/support in the NICU.
(chﬂ% etal. Canada Qualitative study  Parent education/support  Identified barriers and facilitators to parental involvement in infant care.
Ventola . . . . Highlighted the educational benefits and accessibility of mobile health
(2014) USA Narrative review  Mobile health education technologies.
Free et al. United " - . n " Demonstrated that mHealth interventions improve health education and
(2013) Kingdom Systematic review Mobile health intervention healthcare delivery.
De Gagne et ; ] Microlearning in health Reported improved learning accessibility and effectiveness through
al. (2019) USA Scoping review professions education digital education.
Law & So . QR code-supported Demonstrated that QR codes facilitate rapid access to educational
(2010) Hong Kong Educational study education resources.
Jamu et al. United Edveriema] s QR code-supported clinical QR codes facilitated rapid access to educational resources and supported
(2016) Kingdom Y education just-in-time learning in clinical practice.
Cook L et al. USA Bt QR code-supported Demonstrated the feasibility of QR code-supported patient education by
(2021) P patient education providing rapid, contactless access to educational resources.
Downer et al. AusiETE Educational QR code-supported QR codes enhanced access to educational resources and increased learner
(2016) innovation report  nursing education engagement.
Wagenaar et . . Telemedicine interventions Identified telemedicine as a promising approach to improve parental
al. (2024) Netherlands  Scoping review in neonatal care education, support, and well-being throughout the neonatal care journey.
AlMaghaireh )0 ; Systematic review Parent education/ t  Reported reduced tal st di d copi
etal, (2016) alaysia ystematic review Parent education/suppor eported reduced parental stress and improved coping.
Karia et al. United STl QR code-supported Demonstrated that QR codes enhance access to educational materials
(2019) Kingdom ping education and support learning continuity.

RESULTS Effects on Anxiety and Stress

Characteristics of Included Studies

A total of 12 studies that met the inclusion criteria were
included in this review. The included studies examined
digital and QR code-supported educational interventions
targeting parents in neonatal intensive care units
(NICUs). While some studies directly focused on QR code-
based interventions'*'>'%1  others evaluated broader
digital education approaches such as mobile health
applications and video-based learning tools.!7.1617.20-221
The interventions mainly addressed infant care practices,
including feeding, hygiene, infection prevention, and
discharge preparation.

Effects on Parental Knowledge and Caregiving Skills

The findings consistently indicated that digital and QR code-
supported educational interventions improved parental
knowledge and caregiving skills.'>171820 Access to video-
based materials via QR codes allowed parents to visually learn
caregiving procedures and review them repeatedly, which
enhanced skill acquisition and practical competence.

Effects on Parental Self-Efficacy

Several studies reported that digital education interventions,
including QR code-supported applications, positively
influenced parental self-efficacy.'71%21 Increased accessibility
to educational content enabled parents to feel more confident
and competent in their caregiving roles. This improvement was
associated with repeated exposure to structured and easily
accessible learning materials.

The literature suggested that digital and QR code-
supported education may contribute to reducing parental
anxiety and stress levels."?" Providing clear, accessible, and
on-demand information helped decrease uncertainty and
improved parents’ psychological adaptation to the NICU
environment.['”!

Continuity of Care and Post-Discharge Outcomes

Some studies highlighted that QR code-supported education
contributed to continuity of care after discharge (15). Parents
reported increased confidence in managing infant care at
home, supported by the ability to revisit educational content
when needed.

Summary of Findings

Overall, the included studies demonstrated that QR code-
supported and digital educational interventions have
positive effects on parental knowledge, caregiving skills,
self-efficacy, and psychological well-being. However, the
number of studies specifically focusing on QR code-based
interventions remains limited, indicating a need for further
research in this area.

DISCUSSION

This review highlights the potential benefits of QR code-
supported digital education in NICU settings. The findings
suggest that these interventions may improve parental
knowledge, self-efficacy, and caregiving skills while
contributing to reduced psychological distress.
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The flexibility and accessibility of QR code-based education
allow parents to revisit educational content at their own
pace and provide rapid access to multimedia learning
resources. Previous studies have indicated that QR codes
and microlearning approaches facilitate repeated access
to educational materials, support knowledge acquisition,
and enhance learning continuity in healthcare education.
0419 This accessibility may be particularly valuable in
NICU environments, where parents frequently experience
emotional overload, uncertainty, and difficulties processing
information.!7:2"

In line with previous research, digital education and
family-integrated care interventions may support parental
adaptation and active engagement in infant caregiving.’>2"

Another important finding of this review is the potential
role of QR code-supported education in promoting
continuity of care after discharge. Continued access to
digital educational materials may enable parents to revisit
infant care information when needed and may increase
their confidence in managing caregiving responsibilities
at home.l>920 Thus, digital education tools may extend
the benefits of hospital-based education into the post-
discharge period.

However, the limited number of studies specifically
examining QR code-supported parent education in NICUs
restricts the strength and generalizability of the available
evidence. In addition, heterogeneity in study designs,
intervention contents, outcome measures, and participants'
digital literacy levels may influence the reported outcomes.

Future research should focus on well-designed randomized
controlled trials evaluating the long-term effectiveness of
QR code-supported education. Further studies should also
examine parental self-efficacy, anxiety, stress, caregiving
competence, digital literacy, and post-discharge outcomes
using standardized measurement tools.

CONCLUSION

QR code-supported digital education interventions offer
a practical and innovative approach to enhancing parent
education in NICU settings. These interventions may improve
parental knowledge, caregiving skills, and psychological well-
being while supporting continuity of care after discharge.
Integrating QR code-supported education into routine NICU
care may further strengthen family-centered care practices and
improve parental preparedness for discharge. However, further
high-quality studies are needed to evaluate the long-term
effectiveness and clinical applicability of these interventions.

ETHICAL DECLARATIONS

Referee Evaluation Process: Externally peer-reviewed.
Conflict of Interest Statement: The authors have no conflicts
of interest to declare.

Financial Disclosure: The authors declared that this study
has received no financial support.

Author Contributions: All of the authors declare that they
have all participated in the design, execution, and analysis of
the paper, and that they have approved the final version.

REFERENCES

1. Aagaard H, Hall EOC. Mothers’ experiences of having a preterm
infant in the neonatal care unit: A meta-synthesis. J Pediatr Nurs.
2008;23(3):26-36.

2. Brett J, Staniszewska S, Newburn M, et al. A systematic review of the
literature on parents’ experiences of having a baby in the neonatal
intensive care unit. Pediatrics. 2011;128(2):352-66.

3. Pineda R, Bender J, Hall B, Shabosky L, Annecca A, Smith J. Parent
participation in the neonatal intensive care unit: Predictors and
relationships to neurobehavior and developmental outcomes. Early
Hum Dev. 2018;117:32-8.

4. Benzies KM, Magill-Evans JE, Hayden KA, Ballantyne M. Key
components of early intervention programs for preterm infants
and their parents: A systematic review and meta-analysis. BMC
Pregnancy Childbirth. 2013;13(Suppl 1):510.

5. O'Brien K, Robson K, Bracht M, et al. Effectiveness of Family Integrated
Care in neonatal intensive care units on infant and parent outcomes:
a multicentre, multinational, cluster-randomised controlled trial.
Lancet Child Adolesc Health. 2018;2(4):245-54.

6. Gooding JS, Cooper LG, Blaine Al, Franck LS. Family support and
family-centered care in the neonatal intensive care unit. Pediatrics.
2011;128(4):105-15.

7. Feeley N, Waitzer E, Sherrard K, Boisvert L, Zelkowitz P. Fathers'
perceptions of the barriers and facilitators to their involvement with
their newborn hospitalised in the neonatal intensive care unit. J Clin
Nurs. 2013;22(3-4):521-30.

8. Davidson JE, Aslakson RA, Long AC, et al. Guidelines for family-
centered care in the neonatal, pediatric, and adult ICU. Crit Care
Med. 2017;45(1):103-28.

9. Azoulay E, Chaize M, Kentish-Barnes N. Involvement of ICU families
in decisions: Fine-tuning the partnership. Ann Intensive Care.
2014;4:37.

10.Bredsgaard A, Pedersen JT, Larsen P, Weis J. Parents' and nurses'
experiences of partnership in neonatal intensive care units: A
qualitative review and meta-synthesis. J Clin Nurs 2019;28(17-
18):3117-39.

11.Ding X, Zhu L, Zhang R, Wang L, Wang TT, Latour JM. Effects of
family-centred care interventions on preterm infants and parents in
neonatal intensive care units: A systematic review and meta-analysis.
Aust Crit Care. 2019;32:63-75.

12.Sabnis A, Fojo S, Nayak SS, Lopez E, Tarn DM, Zeltzer L. Reducing
parental trauma and stress in neonatal intensive care: Systematic
review and meta-analysis of hospital interventions. J Perinatol.
2019;39(3):375-86.

13.Cleveland LM. Parenting in the neonatal intensive care unit. J Obstet
Gynecol Neonatal Nurs 2008;37(6):666-91.

14.Law CY, So S. QR codes in education. J Educ Technol Dev Exch.
2010;3(1):85-100.

15.Karia CT, Hughes A, Carr S. Uses of quick response codes in healthcare
education: A scoping review. BMC Med Educ. 2019;19:456.

16.De Gagne JC, Park HK, Hall K, Woodward A, Yamane S, Kim SS.
Microlearning in health professions education: Scoping review. JMIR
Med Educ. 2019;5(2):e13997.

17.Downer T, Oprescu F, Forbes H, Phillips NM. Enhancing nursing and
midwifery student learning through the use of QR codes. Nurs Educ
Perspect 2016;37(4):242-3.

18.Jamu JT, Lowi-Jones H, Mitchell C. Just in time? Using QR codes for
multi-professional learning in clinical practice. Nurse Educ Pract
2016;19:107-12.



239

Journal of Contemporary Medicine

19.Cook L, Dermesropian R, Dulipsingh L. Use of QR codes to provide
patient education during the coronavirus disease 19 pandemic. J
Diabetes Sci Technol. 2021;15(6):1408-9.

20.Wagenaar J, Mah C, Bodell F, et al. Opportunities for telemedicine to
improve parents' well-being during the neonatal care journey: Scoping
review. JMIR Pediatr Parent. 2024;7:€60610.

21.Al Maghaireh DF, Abdullah KL, Chan CM, Piaw CY, Al Kawafha MM.
Systematic review of qualitative studies exploring parental experiences
in the neonatal intensive care unit. J Clin Nurs. 2016;25(19-20):2745-56.

22.Ventola CL. Mobile devices and apps for health care professionals: Uses
and benefits. Pharm Ther. 2014;39(5):356-64.

23.Free C, Phillips G, Watson L, et al. The effectiveness of mobile-health
technologies to improve health care service delivery processes: A
systematic review and meta-analysis. PLoS Med. 2013;10(1):e1001363.



