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Effects of QR Code-Supported Parent Education in the 
Neonatal Intensive Care Unit: A Literature Review

Yenidoğan Yoğun Bakım Ünitesinde QR Kod Destekli 
Ebeveyn Eğitiminin Etkileri: Bir Literatür İncelemesi

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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ÖzAbstract

Aslınur TAŞKIN GÜZELYAZICI¹, Evrim KIZILER²

Yenidoğan yoğun bakım ünitesinde (YYBÜ) yatan bebeklerin 

ebeveynleri, bebeklerinin sağlık durumu ve bakım sorumluluklarına 

ilişkin belirsizlikler nedeniyle önemli düzeyde psikolojik stres 

yaşayabilmektedir. Bu derlemenin amacı, QR kod destekli dijital 

eğitim girişimlerinin ebeveynlerin psikososyal ve bakım sonuçları 

üzerindeki etkilerini değerlendirmektir. Bu çalışma literatür derlemesi 

olarak yürütülmüştür. PubMed, Scopus, Web of Science, CINAHL ve 

Google Scholar veritabanlarında 2010–2024 yılları arasında yayımlanan 

çalışmalar taranmıştır. İlgili anahtar kelimeler kullanılarak yapılan arama 

sonucunda dahil edilme kriterlerini karşılayan çalışmalar seçilmiş ve 

tematik içerik analizi yöntemiyle değerlendirilmiştir. İncelenen çalışmalar, 

QR kod destekli ve diğer dijital eğitim girişimlerinin ebeveynlerin bilgi 

düzeyini, bakım becerilerini ve öz yeterliliğini artırdığını; kaygı ve stres 

düzeylerini azalttığını göstermektedir. QR kodlar aracılığıyla erişilebilen 

video tabanlı eğitim materyalleri, öğrenmenin pekişmesini sağlamakta 

ve ebeveynlerin bebek bakımına aktif katılımını desteklemektedir. QR 

kod destekli dijital eğitim uygulamaları, YYBÜ’de ebeveyn eğitimini 

destekleyen pratik ve erişilebilir bir yaklaşım sunmaktadır. Bununla 

birlikte, bu müdahalelerin uzun dönem etkilerini değerlendirmek 

amacıyla daha fazla randomize kontrollü çalışmaya ihtiyaç vardır.

Anahtar Kelimeler: Yenidoğan yoğun bakım ünitesi, ebeveyn eğitimi, 

QR kod, mobil sağlık, öz yeterlilik
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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.
[1-3] 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.[4] 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.[5] 
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.[6,7] 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.[8-10] 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.[11-13] 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.
[14,15] Such accessibility may reinforce learning, support 
skill acquisition, and facilitate the delivery of educational 
content within time-constrained clinical environments.[15,16] 
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.[15,17] 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 education 

interventions, 
•	Reported parental outcomes such as self-efficacy, stress, 

anxiety, or caregiving skills. 

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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RESULTS
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[14,15,19] others evaluated broader 
digital education approaches such as mobile health 
applications and video-based learning tools.[1,7,16,17,20-22] 
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.[15,17,18,20] 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.[14,17-19,21] 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.

Effects on Anxiety and Stress
The literature suggested that digital and QR code-
supported education may contribute to reducing parental 
anxiety and stress levels.[1,21] Providing clear, accessible, and 
on-demand information helped decrease uncertainty and 
improved parents’ psychological adaptation to the NICU 
environment.[1,7] 

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.

Table 1. Characteristics of the studies included in the narrative review (n=12)

Author (Year) Country Study Design Type of Intervention Main Outcomes

Aagaard & 
Hall (2008) Denmark Meta-synthesis Parent education/support Reported parental stress, anxiety, and the need for educational support 

in the NICU.

Feeley et al. 
(2013) Canada Qualitative study Parent education/support Identified barriers and facilitators to parental involvement in infant care.

Ventola 
(2014) USA Narrative review Mobile health education Highlighted the educational benefits and accessibility of mobile health 

technologies.

Free et al. 
(2013)

United 
Kingdom Systematic review Mobile health intervention Demonstrated that mHealth interventions improve health education and 

healthcare delivery.

De Gagne et 
al. (2019) USA Scoping review Microlearning in health 

professions education
Reported improved learning accessibility and effectiveness through 
digital education.

Law & So 
(2010) Hong Kong Educational study QR code-supported 

education
Demonstrated that QR codes facilitate rapid access to educational 
resources.

Jamu et al. 
(2016)

United 
Kingdom Educational study QR code-supported clinical 

education
QR codes facilitated rapid access to educational resources and supported 
just-in-time learning in clinical practice.

Cook L et al. 
(2021) USA Brief report QR code-supported 

patient education
Demonstrated the feasibility of QR code-supported patient education by 
providing rapid, contactless access to educational resources.

Downer et al. 
(2016) Australia Educational 

innovation report
QR code-supported 
nursing education

QR codes enhanced access to educational resources and increased learner 
engagement.

Wagenaar et 
al. (2024) Netherlands Scoping review Telemedicine interventions 

in neonatal care
Identified telemedicine as a promising approach to improve parental 
education, support, and well-being throughout the neonatal care journey.

Al Maghaireh 
et al. (2016) Malaysia Systematic review Parent education/support Reported reduced parental stress and improved coping.

Karia et al. 
(2019)

United 
Kingdom Scoping review QR code-supported 

education
Demonstrated that QR codes enhance access to educational materials 
and support learning continuity.
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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.
[14-19] This accessibility may be particularly valuable in 
NICU environments, where parents frequently experience 
emotional overload, uncertainty, and difficulties processing 
information.[1,7,21] 
In line with previous research, digital education and 
family-integrated care interventions may support parental 
adaptation and active engagement in infant caregiving.[5,20] 
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.[15,19,20] 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.
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