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Abstract: The purpose of this study was to describe the trends of research on follow-up care after
neonatal intensive care unit (NICU) graduation for children born preterm. This scoping review
was conducted according to Arksey and O’Malley’s guidelines. Reviewed studies were searched
in PubMed, CHINAHL, and Web of Science. Fifteen studies were analyzed according to general
characteristics, elements of follow-up care after NICU graduation, and characteristics of follow-up
care intervention after NICU graduation. Most research was conducted in the medical field (60%),
with experimental studies (40%) being the majority, and a few studies focused on families (3%) and
parents (3%). The major follow-up care after NICU graduation elements were growth/developmental
monitoring and support, continuity of care, parent- and family-centered elements, and a multidis-
ciplinary approach. The intervention methods included home visits, phone calls, video calls, and
applications. In addition, the intervention period ranged from two weeks to three years. It is sug-
gested that multidisciplinary research with interactive media for a various age of children over longer
periods for further study.

Keywords: children born preterm; follow-up care; NICU graduation; scoping review

1. Introduction

Advances in perinatal and neonatal care have led to improved survival in preterm
infants [1–3]. The survival rate is approximately 50% in infants aged 24 weeks, but it is 80%
to 90% in infants aged 28 weeks and 95% in those aged 32 weeks in the United States [4].
However, preterm birth also increases the risk of chronic diseases and developmental
delays that may persist into adulthood and, consequently, require higher levels of health
care [5]. Overall, encouraging the growth and development of surviving premature infants
is crucial, along with efforts to increase survival rates.

Premature infants are a high-risk group for delayed growth and neurodevelopmen-
tal disorders, and some have neurological sequelae, such as delayed neurodevelopment,
decreased intelligence, and cerebral palsy [6,7]. Factors affecting the growth and neu-
rodevelopment of premature infants include birth weight, gestational age, Apgar score,
cardiopulmonary resuscitation (CPR) at birth, breastfeeding, ventilation, or length of hos-
pitalization, among others [8,9]. Growth and development interact not only with the
biological and intrinsic elements of the child but also with the environment surrounding
the child and changes continuously [10]. In particular, the development of infancy has a
significant influence on the interaction with the main caregivers as an external environ-
ment [11–13]. Therefore, there is a need for follow-up care for infants who have graduated
from the neonatal intensive care unit (NICU).

Parents of infants born prematurely face the challenging burden of taking adequate
care of their children as well as acquiring an appropriate role as a parent after being
discharged from the NICU. Particularly, transitioning from hospital to home for parents
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is a precarious experience. Prior research has reported that they experience increased
levels of stress and express feelings of incompetence, such as anxiety and concern about
the discharge of their infants from the NICU [14,15]. Parents of infants born preterm
sometimes fall into depression due to difficulties in the process of becoming accustomed to
the formation of attachment and the peculiar care of infants after NICU graduation [16].
Therefore, parents whose children are discharged from the NICU also have a need for
follow-up care.

Currently, studies on preterm infants discharged from the NICU have been conducted
to assess morbidity [17,18], impact of environmental exposures [19], the prevalence of breast
feeding [20], and specific therapy for development [21,22]. Studies have also measured
the effectiveness of preliminary discharge education in the NICU [23,24]. In addition,
there were studies focused on how to increase the participation rate by revealing factors
that affect compliance with follow-up care [25,26]. Previous studies had limitations in
assessing simple outcomes of growth and development or complications in infants, dealing
with aspects of specific topics, or simply measuring post-discharge education. Despite the
demands of parents and children who graduated from the NICU, mapping for follow-up
care is difficult because no comprehensive research has been conducted.

The scoping review method maps the concepts of a wide range of research areas that
have not yet been integrated and identifies differences in the current research areas [27,28].
In addition, it is a research methodology that has more recently attracted attention as
a useful method for providing the basic guidelines and a framework for conducting
systematic reviews in the future and for suggesting research directions [29,30]. Unlike
systematic review or meta-analysis, this method easily identifies scope and character
because it is not limited by criteria such as variables and experimental studies and does
not require evaluation of research quality [31]. Therefore, we consider it an appropriate
research design approach for conducting literature review to understand the latest new
research trends related to follow-up care after NICU graduation for children born preterm.

The aim of this study is to identify the trends within five years of research on follow-up
care after NICU graduation for children born preterm, and to suggest directions for future
research and interventions related to care for patients and their families after discharge
from the NICU. The specific objectives of this study were to assess (1) general characteristics
of the reviewed studies, (2) the elements of follow-up care after NICU graduation, and (3)
the characteristics of the follow-up care interventions.

2. Materials and Methods
2.1. Research Design

This study was designed for a scoping review proposed by Arksy and O’Malley [27].
This study followed the six stages of scoping review among the literature review meth-
ods. This method is known to be useful in identifying the overall trend of research and
deriving research topics and aims to discover various research types, key concepts, and
supporting resources.

2.2. Research Procedure
2.2.1. Identifying the Research Question

Research questions for establishing search strategies in the scoping review method are
recommended to be broadly set to understand a wide range of research areas [27]. Thus,
the research question was set as “What is the trend of research on follow-up care after
NICU graduation for children born preterm within five years, and what is the direction of
future research based on this trend?”.

2.2.2. Identifying Relevant Studies
Searching Strategies

This study targets research papers published between January 2016 and December
2020, among research papers related to follow-up care of preterm infants graduating from
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the NICU. We performed literature searches of the electronic databases (PubMed, Cumu-
lative Index of Nursing and Allied Health Literature, and Web of Science). ‘Premature’,
‘Preterm infant’, ‘NICU’, and ‘Follow-up’ were set as the main search keywords, and two re-
searchers worked together to increase the accuracy and reliability of the search word setting
and search process. The search was performed using major indexes for each database (e.g.,
MeSH term, CINAHL subject headings, etc.) and natural language and Boolean operators;
the search terms and search results for each database are shown in Supplementary S1.

Searching Result

As a result of the search on 3 February 2021, a total of 988 papers were found. 199
duplicate documents were removed using Endnote 20 (Clarivate, Philadelphia, PA, USA);
a total of 789 studies were confirmed (Figure 1).
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Figure 1. Flow diagram for study selection.

2.2.3. Study Selection

To select the final studies, we conducted a total of three-step reviews. The first step
was to review the title and abstract, then review the text, and then to select literature
and record data. In every review process, two researchers independently reviewed each
other to eliminate selection bias. Studies that did not agree with the results of the review
were included and excluded from the final study after reading the original full-text and
deciding whether to select a study through an in-depth discussion. Two researchers
discussed selecting and agreeing on the criteria for inclusion and exclusion of research that
encompasses research questions.

The inclusion criteria were as follows: (1) studies that focused on the follow-up care
of premature infants after graduation from the NICU, (2) original articles published after
peer review, and (3) articles written in English. The exclusion criteria were as follows:
(1) research limited to the management of specific diseases or treatment, therapy, and (2)
editorial, letter to an editor, or conference proceedings.



Int. J. Environ. Res. Public Health 2021, 18, 3268 4 of 15

As a result of the first review (title and abstract), 613 papers were excluded from the
789 papers. The second step was conducted on 176 papers, including 14 papers in which
the opinions of the two researchers did not agree. In the second step of the review, full-
text documents were secured and reviewed, including documents whose titles were only
reviewed because no abstract was provided, and documents wherein the bibliographic
information was not clear. As a result of the second step review, a total of 161 papers
were excluded, of which 30 contained partial mentions of follow-up care after graduation,
117 studies were unrelated to NICU follow-up care after graduation, five cases involved
the completion of discharge education before NICU graduation, six only measurements
were later made after discharge, and three were non-English studies. Accordingly, the final
15 studies that focused on follow-up care of premature infants after graduation from the
NICU, were written in English language, and were peer-reviewed published literature,
were selected (Supplementary S2). Subsequently, a third-step review was conducted
in stage four (charting the data). A flow diagram of the data collection, selection, and
extraction processes is shown in Figure 1. The scoping review suggested that the quality of
selected studies should not be evaluated in order to minimize resource limitations [27,31].
According to this guideline, quality assessment was not conducted in this study.

2.2.4. Charting the Data

The fourth stage was to classify the collected data and describe them as data, suffi-
ciently review the subject of analysis, and capture important information as a chart. It is
recommended to use Microsoft Excel (Microsoft Inc., Redmond, WA, USA) to fill in the
information of the study [27]. Previously, the searched documents were managed using
Endnote 20 (Clarivate, Philadelphia, PA, USA), a bibliographic management software, and
the main results were analyzed and recorded in Excel (Microsoft Inc., Redmond, WA, USA).
Recording data is the process of updating the data entry format in the iterative process
of extracting data from the paper. For the record format, we applied the category sug-
gested by Arksey & O’Malley [27]. We recorded and analyzed the author, publication year,
publishing country (region), subject and purpose of research, research method (design),
results regarding measurement (variables and tools), and major key research results. Two
researchers independently analyzed and filled out the contents of the literature in the final
recorded form, and then exchanged opinions on the recorded data through regular research
meetings (Supplementary S3). After data were recorded in the Excel file, the frequency and
percentage were presented using Microsoft Excel (Microsoft Inc., Redmond, WA, USA).

2.2.5. Collating, Summarizing, and Reporting Results

The scoping review takes an overview of all data as important, and unlike a systematic
review, it is not necessary to assess the quality of the evidence because it is not intended
to draw a generalized conclusion or only partially included or excluded [27]. Therefore,
the researchers selected and recorded the study according to the method guidelines of the
scoping review, and synthesized and summarized the study in the final step.

2.2.6. Consultation Exercise

This stage is optional and is a process of informing stakeholders outside the research
team about the results of the subject scope literature review and seeking insights from them
to secure the validity of the results. At this stage, clinical practitioners can become advisory
groups [27]. Therefore, we consulted about the derived results with two NICU staff nurses,
with more than 20 years of experience, and one pediatric nursing professor. According to
their advice, the results of this study were modified. For instance, researchers considered
“tracking immunization status” as a developmental task and classified it as “developmental
monitoring”, but nurses working on the ward had the view that vaccinations of patients
and monitoring were also being performed in the ward, and this should be viewed as
a “continuity of care from the NICU” In addition, “learning caregiving and parenting”
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was first categorized as “parent care”, however, it was reclassified as “parent support”
according to the advice of the nursing professor that it was support rather than care.

3. Results
3.1. General Characteristics of Reviewed Studies

A total of 988 articles were searched and 973 articles were excluded (199 duplicate,
774 title, abstract and full-text review), and the results of finally analyzing 15 literatures
are as follows. Table 1 lists the general characteristics of the reviewed studies. In the
published year, 2018 was the largest (40.0%). In the academic field, medicine was the most
common (60.0%), followed by nursing (20.0%). The USA was the most common (73.3%)
country where the study was conducted, followed by Sweden (13.3%). As for the study
design, experimental studies were the most common (40.0%), followed by descriptive
research studies (33.3%) and review studies (26.7%). As for the study subjects, infants born
prematurely were the most common (40.0%), followed by families and parents of them
(13.3%). In addition, 6.7% of toddlers were born preterm.

Table 1. General characteristics of reviewed studies (n = 15).

Category Characteristics Total

n (%)

Publish year 2016 2 (13.3)
2017 2 (13.3)
2018 6 (40.0)
2019 3 (20.0)
2020 2 (13.3)

Academic field Medicine 9 (60.0)
Nursing 3 (20.0)
Others 2 (13.3)

Unknown 1 (6.7)

Research nation USA 11 (73.3)
Sweden 2 (13.3)

Spain 1 (6.7)
India 1 (6.7)

Study design Review 4 (26.7)
Experimental study 6 (40.0)
Descriptive study 5 (33.3)

Subject Infant born preterm 6 (40.0)
Family 2 (13.3)
Parents 2 (13.3)

Toddler born preterm 1 (6.7)
Paper 1 (6.7)

Not applicable 3 (20.0)
USA = United State of America.

3.2. Elements of Follow-Up Care after NICU Graduation

Table 2 lists the elements of follow-up care after NICU graduation. Four papers (R4,
R8, R11, R13) showed continuously monitoring the growth and development of children
born preterm or high-risk newborns as follow-up care after NICU graduation. In addition,
paper numbers 2, 8, 6 and 11 dealt with the support for infants who were treated in the
NICU not only for physical growth but also exercise, cognition, and social development.
In papers R3, R6 and R11, efforts to meet children’s feeding and nutritional needs were
included in follow-up care after NICU graduation.

Supporting baby care for parents to raise their children well at home after discharge
was considered as follow-up care after NICU graduation in four papers (R1, R8, R11, R13).
Three papers (R1, R8, R13) were caring for parents raising their children discharged from
the NICU, including parental roles, psychological support, and parental mental health. In
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addition, attachment between parents and children was found in two papers (R1, R11),
and family-centered care (FCC) was found in two papers (R3, R10).

Table 2. Elements of follow-up care after neonatal intensive care unit (NICU) graduation.

Element Contents (Number of Reviewed Paper)

Developmental
monitoring

� Routine developmental surveillance [R4]
� Developmental monitoring [R8]
� Remote monitoring of preterms growth parameters, developmental milestones [R11]
� Check of weight, length, and head circumference [R13]

Growth and
developmental

support

� Motor development [R2]
� Cognitive development [R2]
� Catch-up growth [R6]
� Gross/fine motor, cognitive/linguistic, behavior/social interaction [R8]
� Stimulating activities and toy safety [R11]

Feeding & nutrition

� Support for breastfeeding [R3]
� Feeding, breastfeeding [R6]
� Nutrition: achieving energy, protein, and mineral needs [R6]
� Monitoring the breastfeeding [R11]
� Complementary feeding practice [R11]

Parenting support

� Learning caregiving and parenting [R1]
� Home carryover activities [R8]
� Hygiene practices including bath, massage and diaper care [R11]
� Facilitating early recognition of danger signs [R11]
� How to care infant [R13]

Parent care

� Parental role development [R1]
� Psychological consequences of a preterm birth and infant hospitalization [R1]
� Need for social and professional supports which appear to reflect parental challenges [R1]
� Parents’ mental health [R8]
� Parents’ questions and concerns [R13]

Attachment
� Development of parent-infant relationships [R1]
� Parent-infant interaction [R11]

Family
centered care

� Person centered care [R3]
� Individualized family-centered [R10]

Continuity of care
from the NICU

� Continuity of care from the NICU to primary care [R4]
� Technology dependence: oxygen, apnea monitor, tracheostomy and home ventilator, feeding tube [R6]
� Prescribed medication [R6]
� Tracking immunization status [R11]

Multidisciplinary
team

� Care coordination [R4]
� Subspecialty clinic referrals: neurologic problems (malformations of the CNS, ischemic brain injury,

hemorrhagic brain injury, other neurologic problems), muscle tone abnormalities, CP, sensory
impairment (vision, hearing), developmental delay [R6]

� Referrals for necessary therapeutic interventions [R8]
� An interdisciplinary team of physicians, nurse practitioners, social workers, and family resource

specialists [R10]
� Occupational therapy [R12]
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Table 2. Cont.

Element Contents (Number of Reviewed Paper)

Home nursing � Home nursing service [R6]

Support for
various needs

� Proactive screening to address medical and social needs [R4]
� Financial resources [R8]
� Culturally sensitive support [R10]
� Link the family to appropriate community resources [R10]

CNS = central nervous system; CP = cerebral palsy; NICU = neonatal intensive care unit.

In three papers (R4, R7, R11), follow-up care after NICU graduation included con-
tinuous therapeutic management if the care performed by the NICU was necessary even
after discharge. In addition, there were five papers (R4, R6, R8, R10, R12) that considered
multidisciplinary teams including doctors, nurses, occupational therapists, and social
workers as providers of follow-up care after NICU graduation. Home nursing services
were found to be an element of follow-up care. It was also found that tending appropriately
to the various needs of children and parents was an element of follow-up care.

3.3. Characteristics of Follow-Up Care Intervention after NICU Graduation

Table 3 lists the characteristics of the follow-up care intervention after NICU gradua-
tion. Eight studies dealt with follow-up care interventions.

In terms of intervention methods, there were five papers (R2, R10, R12, R14, R15) that
performed home visits, and five papers (R3, R10, R13, R14, R15) that conducted support
by phone including a video call. There were two papers (R11, R13) that utilized mobile
application. The duration of the intervention varied from 2 weeks (R3) to 3 months (R10)
and 3 years (R15). Post-tests were performed to verify the long-term effects from 2 months
(R3) or 3 months (R15) after discharge from the NICU to 12 months of corrective age (R2,
R11) and 2 years after birth (R10) (Figure 2).

1 
 

 

Figure 2. Classification for intervention of follow-up care after NICU graduation.
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Table 3. Characteristics of follow-up care after NICU graduation.

No. Intervention Name Intervention Goal Intervention Method Experimental Period Intervention Contents (Provider) Post Test Outcome (Scale)

R2

Supporting play
exploration and early

development
intervention
(SPEEDIE)

- To provide an enriched
environment and
increased opportunities
for infant initiated
movements during the
first months of life in
order to enhance the
infant’s development
during and after the
intervention period.

- Phase 1: coaching
(video clip
or dolls)

- Phase 2: visiting,
developmental
play, booklet

- Phase 1 (NICU):
3 weeks

- Phase 2 (home):
12 weeks

(Phase 1)

- Response to the infant’s behavioral cues
based on the synactive theory
of development

- Positive and negative interaction available
to parents

- Behavioral states, self-calming,
environmental modification, and choosing
times for feeding and play based
interactions

- Identifying cues to stop, alter, or delay
interactions during caregiving, feeding,
play activities

(Phase 2)

- Motor and cognitive developmental play
activities

- Follow up 1:
1 month after
end phase 2

- Follow up 2:
3 months after
end phase 2

- Follow up 3:
12 months CA

- Reaching skill
- Problem-solving

behaviors (Early
Problem Solving
Indicator)

- Neuromotor control and
development (Test of
Infant Motor
Performance, Bayley III)

R3 Proactive telephone
support Not reported

- Daily telephone
call to mother
(reactive
telephone
support)

- 14 days after
discharge
including
weekends

- Information about breastfeeding support
- Discussions about breastfeeding support

- 8 weeks after
discharge

- Exclusive breastfeeding
- Breastfeeding evaluation

(Maternal Breastfeeding
Evaluation Scale)

- Attachment (Maternal
Post-natal
Attachment Scale)

- Parenting stress
(Swedish Parenting
Stress Questionnaire)

- Quality of life (SF-36)

R10 Transition Home
Plus program

To provide a continuum of
individualized family-centered,
culturally sensitive support,
provide education, and link the
family to appropriate
community resources

- Call
- Home visit 90 days

- Call within 48 h (Social worker or family
resource specialist)

- Findings of all visits communicated with
primary care physician (MD, NNP, social
worker, family resource specialist)

- 24/7 on call (MD or NNP)
- Home visit for infant/family

assessment (NNP)
- Calls to and from family and PCP as

needed (MD, NNP, social worker, family
resource specialist)

- Edinburgh at 30 days; facilitate referrals as
needed (Social worker or family
resource specialist)

- 1- and 3-month clinic assessment (MD,
NNP, social worker, family
resource specialist)

Eight 3-month
quarters after
infant’s birth

- Total Medicaid spending
- Emergency

department visit
- Readmission
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Table 3. Cont.

No. Intervention Name Intervention Goal Intervention Method Experimental Period Intervention Contents (Provider) Post Test Outcome (Scale)

R11 mHealthPHCP

Empowering mothers of
preterms and the community
health workers in the care of
preterms at home after
discharge from the NICU

Mobile application Not report

- Remote monitoring of preterms growth
parameters

- Developmental milestones
- Health status after discharge from hospital
- Track immunization status
- Scheduling postnatal home visits

for ASHAs
- Facilitating early recognition of danger

signs and prompt referral by ASHAs
- Provide direct access to health information

on breastfeeding
- Expression of breast milk and feeding
- Kangaroo mother care
- Hygiene practices including bath
- Massage and diaper care
- How t o monitor baby’s growth
- Complementary feeding
- Stimulating activities and toy safety
- Identification and management of danger

signs

3, 6, 9, and
12 months of CA

- Parent-infant interaction
(LoTTS parent–infant
interaction
coding system)

- Quality of parent-infant
interaction (Global
Rating Scale)

- Growth of preterm
(Calibrated instrument)

- Development of preterm
(Bayley III)

- Compliance to
mHealthPHCP
(Compliance Scale)

R12 Baby Bridge program

To minimize the gaps in
therapy services that high risk
premature infants often
experience after discharge from
the NICU

Home visit Not report Not report Not report

- Number of visits
- Total payments
- Total expenses of the

Baby Bridge program

R13 Telemedicine Not report

- Web application
- Video call (skype)
- Response to the

parents’
conventional
telephone calls

Not report

- Infant’s general health
- Activity level
- Sleeping pattern
- Nutrition (including tube feeding
- Spitting up
- Skin-to-skin care
- Baby’s weight and length data in graphic

form
- Internal messages

Not applicable

- Satisfaction with the use
of telemedicine

- Need for scheduled
- Number of Emergency

visit and hospitalization

R14 Early Discharge
Programme

To advance discharge and
prevent the newborn from
suffering from the
complications of a
prolonged hospitalization

- Home visit
- Telephone

assistance
Not report Not report Not applicable

- Knowledge of
infant care

- Knowledge of
breast-feeding

- Knowledge of health
resources

- Parent-infant attachment
- Social support
- Psychosocial adjustment:

life change
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Table 3. Cont.

No. Intervention Name Intervention Goal Intervention Method Experimental Period Intervention Contents (Provider) Post Test Outcome (Scale)

R15 Transition home
program Not report

- Home visit
- Call 3 years

- Post discharge call within 24 h (clinical
social worker or family resource specialists)

- NNP visit within 1 week for assessment,
management and support

- Standard Visiting Nurse visits
- Discharge summary to PCP
- Referral to early intervention
- 24/7 on call by study physicians for

90 days post discharge (MD and NPs)
- Real-time alerts to staff of ER visits and

hospitalizations from state Current Care
- secure database (MD and NPs)
- Seen in Clinic at 1 and 3 months

(MD and NPs)
- Edinburgh administered at 1 month post

discharge (clinical social worker or family
resource specialists)

- Phone communication at 1 and 3 months
(clinical social worker or family
resource specialists)

- 1 week post
discharge

- 30 days post
discharge

- 90 days post
discharge

- ER visit
- Hospital admissions

ASHAs = Accredited Social Health Activists; Bayley III = Bayley Scale of Infant and Toddler Development—III Edition; CA = corrected age; ER = emergency room; MD = medical doctor; NICU = neonatal
intensive care unit; NNP = neonatal nurse practitioner; NP = nurse practitioner; PCP = primary care provider; SF-36 = Short Form Health Survey—36.
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Outcome variables and measurement tools varied according to the aim of the study
and the goals of the intervention. Four papers (R10, R12, R13, R15) assessed readmissions
or emergency room visits. One paper (R11) measured children’s physical growth, and
two papers (R2, R11) assessed children’ s developmental status using the Bayley Scale
of Infant and Toddler Development—III Edition. Three papers (R3, R11, R14) evaluated
parent-child interaction and attachment. In addition, parenting stress, quality of life,
medical costs, and knowledge were measured.

In terms of the contents of the intervention, there were three papers (R10, R11, R15)
wherein follow-up intervention was provided by the multidisciplinary team and home
visits were provided by neonatal nurse practitioner (NNP) mainly. Phone support was
provided by health professionals, but parents could connect the phone whenever they
wanted (R10, R13, R15). In addition, two-way interactions using home visits, telephone
support, mobile applications, and video calls were attempted (R10, R13, R14, R15).

4. Discussion

This study aimed to investigate the research trends in follow-up care after NICU
graduation. To this end, 15 studies published within the last five years were analyzed using
scoping reviews.

Of the studies used in the analysis, 60% were medical articles in present study. Descrip-
tive studies using cohort data or studies discussing the design of follow-up care have been
conducted in medical papers. As the survival rate of high-risk newborns increases, owing
to advances in medical technology and social policy [1–3], there has been an emerging
need to manage complications after discharge from the NICU or continuous follow-up for
appropriate growth development [1,32,33]. In this context, the most common and easily
accessible healthcare system for newborns and their families discharged from the NICU
is the primary clinic [25,34,35]. The fact that there were many medical studies primarily
providing follow-up care affords the worthwhile interpretation, in the context of this study,
that interest in follow-up care and research is in its nascent stages. In other words, it can be
inferred that follow-up care is a blue ocean that requires active research with interest in
local communities and various academic fields.

In this study, it was found that forming a multidisciplinary team including doc-
tors, nurses, occupational therapists, and social workers is important for follow-up care.
Park et al. [15] suggested that a team of multidisciplinary experts should provide indi-
vidual interventions for children born prematurely, as their parents have overall needs,
including medical complications, delayed growth and development, and general handling
of newborns. In the studies by Feehan et al. [36] and Liu et al. [37], a multidisciplinary team
was formed for follow-up care after discharge from the NICU. In this study, there were
studies that formed such a multidisciplinary team, but many studies showed that experts
in each field of medicine, nursing, physical therapy, and occupational therapy performed
individual interventions. In accordance with the demand that multidisciplinary follow-up
care be emphasized, efforts to establish each role and responsibility for each field of experts
are needed in the future.

As the key elements of follow-up care, support of parenting and parents, as well as care
related to the child’s growth and development, was included. According to Park et al. [15],
who analyzed social network services (SNS) using text mining to understand the support
needs of parents caring for their children who have been discharged from the NICU, parents
raising children born as preterm infants have difficulties in handling and raising babies and
experience anxiety and concerns regarding their children’s physical and developmental
health. It has been reported that parents who care for children born to preterm infants have
less parental role acquisition and higher parenting stress than parents who raise full-term
infants [38–40]. In this respect, it is similar to this study in that Park et al. [15] emphasized
the necessity of intervention, including general infant care, as well as specific care for
prematurity, to enhance the parenting efficacy of preterm infants. In addition, parental
behavior affects children’s optimal growth and development [12,13]. Thus, providing
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general infant care along with interventions for parents’ concerns and difficulties is an
important element to be included in follow-up care.

The philosophical basis of child health nursing care lies in FCC, which considers both
children and their families as targets for nursing care [41,42]. Family-centeredness is an
important concept not only in nursing but also in medicine [36]. This philosophy was also
reflected in the results of this study, in which attachment to the FCC was confirmed as an
element of follow-up care. Having a healthy relationship among preterm infants, parents,
and siblings at home after NICU discharge is crucial for the growth and development of
children [12–14,43]. Relationships between family members, as well as partnerships with
families of children discharged from the NICU and medical staff, are important concepts
for the health of children [44]. Therefore, the results of this study are meaningful and prove
that it is important to establish a positive attachment relationship between parents and
children and support the optimal growth and development of premature children through
family cooperation as an element of follow-up care. Although family and parents play
important roles in follow-up care, this study found that 13.3% of each of these studies were
published. Therefore, follow-up care research based on FCC should be conducted more
proactively in the future.

The results of this study confirmed that home visits, on-call phones, video phones,
and mobile applications were used as intervention methods for follow-up care after NICU
graduation. The common point is that a follow-up care service-centered on patients rather
than provider-centered care is possible. Because of the limitations in human and financial
resources and difficulties in health service accessibility, it is not easy to provide health-
related interventions for children born prematurely and their families [45,46]. Particularly,
in the coronavirus disease (COVID)-19 pandemic, non-face-to-face intervention has become
necessary for the continuation of health services for a medically vulnerable group such as
children born as premature infants and their families. A web-based intervention such as
a videophone and mobile application is a method that can be expected to have a lower
cost and greater impact while being a non-face-to-face intervention [46]. Therefore, various
media should be developed to enable interaction between children and their families
and health professionals in web-based interventions for effective follow-up care after
NICU graduation.

The follow-up care interventions after NICU graduation were found to vary from
two weeks to three years in this study. Previous studies have reported that children born
prematurely are at a risk of developmental delays over longer periods of time, including
infants, toddlers, preschoolers, and school-goers [11,47]. In other words, follow-up care
after NICU graduation needs to cover the entire childhood period until the child’s growth
and development is complete. Although a study analyzing this was conducted on preterm
toddlers, it was confirmed that the study was limited mainly to infancy; thus, further
study should be conducted on children of a wider developmental stage. Each child’s
developmental stage has different main tasks and developmental goals [12]. Therefore, it is
necessary to develop the content of follow-up care suitable for the developmental needs of
children at each developmental stage.

This study was meaningful in that it was able to grasp the trend of the research and
suggest directions for future research at a time when interest in follow-up care after NICU
graduation is increasing. However, the limitation is that there may be a bias in the selection
of the target paper, limited to studies within five years, and studies published in English.
Based on this study, we look forward to active research and attempts at conducting more
diverse follow-up care after NICU graduation.

5. Conclusions

This study was conducted to identify the research trend of follow-up care after NICU
graduation, and to provide basic data to seek and activate the research direction of follow-
up care after NICU graduation. The main results of analyzing 15 studies published within
the last five years according to the stage of scoping review analysis are as follows. Research
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conducted so far has been conducted in the medical science field and interventions by
multidisciplinary teams are being attempted but are still in the early stages. Recent studies
reflecting the family-centered issue of child nursing care and pediatric treatment have not
been sufficient. According to the analysis, children and their families discharged from the
NICU need to use media that can provide customized interventions. In addition, although
follow-up care is required for a long period of time, it can be found that studies were
mainly conducted in infancy after discharge.

Further research and intervention suggestions are as follows: First, the multidisci-
plinary approach of follow-up care after NICU graduation should be actively attempted
in research and clinical fields. The outcomes of these efforts will ultimately serve as the
basis for developing guidelines for a multidisciplinary team of follow-up care after NICU
graduation. Second, the factors identified in this study as well as the needs of various
children’s developmental stages (infancy, preschool age, school age, and adolescence)
should be reflected in providing follow-up care after NICU graduation in the future. Third,
it is necessary to use a variety of media capable of non-face-to-face and interactive inter-
actions targeting children and families discharged from the NICU in accordance with the
current needs.
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