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Purpose: The purpose of this study was to identify the gaps in research related to de-
velopmentally supportive care in the neonatal intensive care unit (NICU). The ultimate
goal was to explore directions of further research on developmentally supportive care for
premature patients. Methods: The Arksey and O'Malley scoping review method was
used. Articles on developmentally supportive care for preterm infants in the NICU,
written in English or Korean, were identified through electronic search engines. A total of
279 papers were identified in the initial search, of which 22 full-text papers were included
in this review. Results: Several nursing studies have been published in the past 5 years.
The important elements of developmentally supportive care were family-centered care
and management of the NICU environment. The primary developmentally supportive
care interventions were training programs to promote the care competency of NICU
nurses. Conclusion: It is necessary to actively develop comprehensive developmental
support interventions that consider the various elements of developmentally
supportive care for preterm infants. Additional studies should be done to develop
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programs that provide direct intervention for premature infant and their families.
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INTRODUCTION

Globally, the likelihood of survival for premature infants is
increasing due to advances in science and technology that im-
pact the treatment and nursing care of premature infants [1-3].
The task of premature care has also been expanded to ensure
optimal growth and development as well as the survival of
premature newborns [4]. For the optimal growth and devel-
opment of premature babies, developmentally supportive
care is an intervention that manages the neonatal intensive
care unit (NICU) environment so that it is as much like the in-
trauterine environment as possible, and provides individual
and integrated interventions with the help of health pro-
fessionals and the premature babies' families [5].

Scholars began to define the core concepts of devel-
opmentally supportive care for prematurity in the NICU in
the late 2000s. Coughlin et al.[6] suggested five core measures,
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including protected sleep, stress and pain management, de-
velopmental activities of daily living, a healing environment,
and family-centered care (FCC). Altimier and Phillips [1]
identified seven core measures in a neonatal integrative de-
velopmental care model based on FCC: maintaining a healing
environment, building a partnership with the family, safe-
guarding sleep, positioning and handling, protecting skin,
minimizing stress/pain, and optimizing nutrition. In addition,
Griffiths et al.[7] recommended nine guidelines including
minimizing infant-parent separation, protecting sleep, feed-
ing, providing skin-to-skin care, providing pain and stress
management, fostering caregiving interactions, positioning,
continuity in caregiving, and staff education and training.
Several previous studies also dealt with the various elements
of developmentally supportive care for premature infants
[3,/4,8]. Therefore, it was necessary to summarize and synthe-
size the existing studies on developmentally supportive care
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for premature infants in the NICU in order to identify the re-
search gaps among those existing papers.

The Newborn Individualized Developmental Care and
Assessment Program (NIDCAP), which is used worldwide in
structured developmental care programs, supports the bal-
ance of the physiologic, motor, and state systems of premature
infants and provides a developmentally supportive environ-
ment for premature infants and their families [9,10]. Philips
Wee Care is a training program based on the neonatal in-
tegrative developmental care model by Altimier and Phillips
[1]. This program aims to manage the NICU environment and
the care of preterm babies [11]. These developmentally sup-
portive care programs have a positive effect on neurodevelop-
ment and physical growth in premature infants [7,12,13], as
well as reducing complication rates and shortening hospital
stays [12,14]. Furthermore, developmentally supportive care
in the NICU promotes parent-child attachment and reduces
parental stress levels [15].

Previous studies have analyzed concepts related to devel-
opmental support, developed guidelines for developmentally
supportive care [1,5-7], or covered the systematically estab-
lished developmentally supportive care programs such as
NIDCAP and Wee Care [10,11,14]. Although some studies did
not deal with integrative development, they did report on spe-
cific interventions based on developmentally supportive care
[8,15,16]. Although 40 years have passed since development-
ally supportive care was first introduced in the 1980s, it re-
mains an unfamiliar and new concept in many NICUs [17-19].
Some studies have analyzed the perceptions of NICU staff re-
garding developmentally supportive care [17-20], while others
developed training programs and tested their effectiveness [3,4].
With the increasing interest in developmentally supportive
care for preterm infants, it is necessary to comprehensively
identify studies conducted in various settings that inves-
tigated nurses' perceptions and experience levels in devel-
opmentally supportive care in order to prepare basic data for
practical nursing care.

A scoping review is a research method used to obtain an
overview of information from a broad field rather than a de-
tailed examination of a specific question such as in a system-
atic review [21]. Therefore, the purpose of this study was to
identify the gaps in research related to developmentally sup-
portive care in the NICU through a scoping review. The spe-
cific purpose was to: 1) identify the general characteristics of
research related to developmentally supportive care for pre-
mature infants in the NICU; 2) identify the element gaps in de-
velopmentally supportive care in the reviewed studies; and 3)
identify the intervention gaps related to developmentally
supportive care in the reviewed studies. The ultimate goal of
this study was to explore directions of further research on de-
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velopmentally supportive care for premature infants in the
NICU.

METHODS

Ethics statement: This study was a literature review of previously

published studies and was therefore exempt from institutional re-

view board approval.

1. Study Design

This study was a literature review using the scoping review
method presented by Arksey and O'Malley [22]. A total of 22
articles, published in academic journals from 2009 to 2020,
were analyzed. The reporting of this study was based on the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR) check-
list [23].

2. Study Process

1) Identifying the research question

The first step in a scoping review is to establish the research
question. Research questions are set up to establish a strategy
for the literature search; therefore, research questions are set
broadly to cover a wide range of research areas [22]. Accord-
ing to the guide of Peters et al.[24], research questions consist
of population, concept, and context (PCC). The PCC of this
study was: 1) population: NICU staff and preterm infants, 2)
concept: developmentally supportive care for premature in-
fants, and 3) context: NICU and research. Based on these cri-
teria, the research question of this study was "What is known
about the developmentally supportive care provided by staff
to premature infants in the NICU as reported in published re-
search?".

2) Identifying relevant studies

The studies analyzed in the scoping review should be in-
cluded as comprehensively as possible [22]. Seo and Kim [21]
suggested using a limited database for the scoping review
rather than a systematic literature review. Therefore, the elec-
tronic databases of this study included PubMed, CINAHL,
and Web of Science. The main keywords were combinations of

nn

"premature", "infant", "prematurity", "preterm infant", "devel-
opmentally supportive care", "developmental support care",
"integrative developmental care", "nurses," and "staff". The
search strategies for each database are shown in Supplement
1. The search queries for each database were reviewed by a

medical librarian. The publication period was set from 2009
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to 2020, based on the years when the core measures for de-
velopmentally supportive care in the NICU [6] and the con-
ceptual framework for several studies related to develop-
mentally supportive care were published.

As aresult of a search on January 16, 2021, a total of 279 ar-
ticles were identified, including 231 in PubMed, 10 in CINAHL,
and 38 in Web of Science. The titles of the searched papers
were entered into the Excel program to check for duplicate pa-
pers and 31 duplicates were removed. The subject for review
was identified in 248 articles, and the titles and abstracts of all
papers were obtained (Figure 1).

3) Selection of studies for inclusion

Research was excluded that was not related to the research
question. To broadly examine the relevant areas, scoping re-
view does not conduct rigorous paper quality evaluations [22].
The inclusion criteria for this study were: 1) research articles in
academic journals dealing with developmentally supportive
care for preterm infants, 2) peer-reviewed research, 3) research
published in English or Korean languages, and 4) research pub-
lished from 2009 to 2020. The exclusion criteria were: 1) edito-
rials or letters to editors, 2) conference proceedings, 3) research
on specific diseases, 4) research including NICU graduates or
follow-ups, and 5) research simply evaluating NIDCAP.

To minimize the risk of selection bias, the researchers in-

dependently reviewed each step of the process and met to dis-
cuss their opinions. In the first step, the titles and abstracts of
248 papers were reviewed and 227 were excluded. In the sec-
ond step, the full text of 21 papers was secured and reviewed.
No papers were excluded, and 3 papers from the reference
lists were added for analysis. In the third step, selected papers
were re-reviewed for recording data. The study design, sub-
jects, variables, and findings were selected as rough data, fol-
lowed by a pilot analysis. The inclusion and exclusion criteria
for the 24 papers were carefully reviewed. One paper on de-
velopmentally supportive care after discharge from the NICU
and another study on simple evaluation of NIDCAP were
excluded. Finally, 22 papers were selected as the study targets
for analysis (Figure 1).

4) Charting the data

Each of the three researchers independently analyzed the
22 papers for the following items: the first author, year of pub-
lication, academic field, nation in which the research was con-
ducted, study design, subjects, sample size, study aim, main
variables, key findings, and elements of developmentally sup-
portive care. The recording chart referred to the data chart
form of a previous scoping review [24], and data were re-
corded using the Excel program according to the guidelines of
Arksey and O'Malley [22]. After exchanging and reviewing
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Figure 1. Flow diagram for study selection.
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each recorded chart, regular research meetings were held and
a matrix was completed by exchanging opinions on each re-
cord (Table 1) [1,3-8,15-20,25-33].

5) Collating, summarizing, and reporting results

The researchers analyzed and summarized the results of
the study according to the guidelines for scoping review [22].
In line with the purpose of this study, the tables were pre-
pared so that the results of the study could be summarized.
The general characteristics of the studies on developmentally
supportive care, including academic field, nation in which the
studies were conducted, study designs, and subjects were sum-
marized using frequency and percentage. The analyzed data
were summarized by the characteristics of the papers written
before 2010, between 2011 and 2015, and between 2016 and
2020. To identify the elements of developmentally supportive
care, the elements covered in the reviewed paper were tab-
ulated. Finally, to identify intervention gaps in development-
ally supportive care, the data on the characteristics of devel-
opmentally supportive care interventions for premature in-
fants were summarized.

6) Consultation exercise

The last step was optional, to validate the results analyzed
in this study. The researchers submitted written reports on the
study question, study purpose, and preliminary results to
three child nursing professors and two nurses with more than
10 years of experience in the NICU. These experts reviewed
the results of this study and decided that the results were valid
for the research question and purpose of the study. Therefore,
with the validity secured, the preliminary results of this study
were confirmed as the final results, without modification.

RESULTS

1. General Characteristics of the Selected Studies

The collected studies [1,3-8,15-20,25-33] included one study
before 2010, three from 2011 to 2015, and 18 from 2016 to 2020.
The studies were conducted in nursing (68.2%) and medicine
(31.8%). Four (18.5%) were from South Korea; the USA, Egypt,
and India had three each (13.6%); Iran and Australia had two
each (9.1%); and Canada, China, South Africa, Lebanon, and
Germany had one each (4.5%). The literature review, experi-
mental study, and descriptive study designs consisted of six
articles (27.3%) each. The concept analysis design and qual-
itative study design included one article (4.5%) each, and the
methodology study design consisted of two articles (9.1%). Of
the 15 papers, excluding literature reviews and concept analy-
ses, the study of NICU nurses was the most common (n=11

12 | Developmentally supportive care for prematurity

papers, 73.3%) (Table 2).

2. Elements of Developmentally Supportive Care for Pre-
term Infants

Among the analyzed papers, 13 studies [1,3-8,25-27,29,31,32]
dealt with the elements of developmentally supportive care.
Table 3 presents the elements of developmentally supportive
care [1,3-8,25-27,29,31,32]. The most common elements were FCC
(84.6%) [1,3-8,26,27,29,32], and a healing environment (84.6%)
[1,3-8,25-27,32], followed by positioning (76.9%) [1,3,4,6-8,25,
26,29,32], oral feeding support (61.5%) [1,3,4,6,7,25,29,32], pain
and stress management (61.5%) [1,4,6-8,27,31,32], and protected
sleep (53.8%) [1,4,6-8,27,32]. In addition, overlap was seen with
handling (38.5%) [1,4,7,26,32], skin care (30.8%) [1,4,6,8], and
sensory stimulation (15.4%) [25,32].

3. Characteristics of Interventions Related to Develop-
mentally Supportive Care for Preterm Infants

Among the analyzed papers, 6 studies [3,4,16,17,25,29] dealt
with interventions in the developmentally supportive care of
the preterm infant. Analysis of the characteristics of these inter-
ventions showed that three studies were based on theoret-
ical frameworks. The three applied frameworks were a devel-
opmental clinical care guideline [3], a synactive theory of infant
development [17], and a neonatal integrative developmental
care model [4]. In four papers, the subjects of intervention
were NICU doctors and nurses [3,4,17,25], and in two papers
the subjects were preterm infants and parents [16,29]. Inter-
vention periods were from 1 week to 4 weeks, and sessions
varied from two to seven sessions. For outcome measure-
ments when the NICU staff was the target, knowledge and
behavior checklists, and interviews were measured. When pre-
term infants and parents were targeted, pain, stress, develop-
ment, and motor scales were measured (Table 4) [3,4,16,17,25,
29].

DISCUSSION

This study was conducted to understand the research gap
in developmentally supportive care for premature infants in
the NICU using the scoping review. The general character-
istics of the reviewed studies, the elements of developmentally
supportive care, and the characteristics of developmentally
supportive care interventions for prematurity were analyzed.

The general characteristics of the reviewed research showed
that several studies had been published in the past five years.
Active treatment interventions for preterm infants had be-
come possible due to the development of medical technology

www.e-chnr.org
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Table 1. Summary of the Reviewed Research (N=22)

1st author Academic Research Study Subject Study aim Kev findin
(year) [R] field nation design (sample size) y y &
Altimier Nursing  USA Model development Not To provide the neonatal . The seven neuroprotective core measures presented by the
(2016) [1] applicable integrative lotus flower illustration are: healing environment,
developmental care partnering with infants' families, positioning and
model handling, safeguarding sleep, minimizing stress and pain,
protecting skin, and optimizing nutrition.
Austin Nursing  South Qualitative study NICU RNs To explore compliance . Three main themes were included value of DSC, nature of
(2019) [17] Africa (14) with DSC care prin- DSC, and barriers to DSC.
ciples implemented in
a South African NICU.
Baghlani Nursing  Iran Cross-sectional NICU nurses  To assess nurses' . The majority of nurses participating in the study had high
(2019) [33] study (120) knowledge and knowledge about NIDCAP.
perception of NIDCAP
Charafeddine Medicine Lebanon Cross-sectional NICU staff To assess the perceptions . In a low-/middle-income country, the implementation of
(2020) [20] anonymous online  (RNs 29, and experience of NIDCAP was perceived as a positive experience for both
survey physicians NICU staff during nurses and doctors.
28) NIDCAP
implementation
Coughlin Nursing  USA Literature review Papers (do not To discuss core measures . Five core measure sets for evidence-based DSC were
(2009) [6] report) for DSC in NICU evaluated: protected sleep, pain and stress assessment and
management, developmental activities of daily living,
FCC, and healing environment.
Esser Nursing  USA Literature review Not To review how DSC can . Neurodevelopmental opportunities to expand DSC into
(2018) [8] applicable be optimally integrated  diapering care are identified; protecting and promoting
with diapering in sleep for preterm infants, enhancing the diapering
NICU environment, minimizing stress that infants may
experience with diapering, improving infant's skin health
outcomes, and fostering family involvement.
Fawzia Nursing  Egypt Control group Preterminfant To evaluate the . Premature infants with DSP had acceptable positions and
(2017) [16] Ppretest-posttest (EG 28, CG effectiveness of DSP had lower pain scores.
quasi-experimental ~ 28)
study
Griffiths Medicine Australia Literature review Papers To guide practice . Key components of neuroprotective DSC were as follows:
(2019) [7] (do not recommendations for minimizing parent and infant separation, maintaining
report) the application of DSC  supportive sensory environment, protecting sleep,
to clinicians. feeding, providing skin to skin care, managing pain and
stress, encouraging caregiving interactions, positioning,
supporting continuity in caregiving, and providing staff
training.
Halder Medicine India Literature review Not To briefly review current . The practices of DSC are: anytime access of mothers to
(2015) [26] applicable literature babies, messages regarding infants, nesting, and proper
handling.
. DSC is aimed at decreasing the stress levels in infants by
individualized care that also involves the infant's family.
Hong Nursing  South Descriptive study NICU nurses  To identify factors . More than half of the subjects responded that they had
(2020) [19] Korea (139) related to DCS never received DSC education.
performance among . For 89.6% of those who had received DSC education, it
NICU nurses was a one-time event.
. Nursing work environment and DSC perceptions
influenced DSC performance.
Jannes Medicine Germany Prospective Parents To assess the impact of . The provision of DSC and unrestricted visiting hours to
(2020) [15] multicenter study (1,277) organizational FCC foster the parent-infant interaction significantly
characteristics at contributes to the satisfaction of parents.
German NICUs on the
satisfaction of parents
Kaye Nursing  Australia Historical trends Not To provide a historical . DSC is described as a philosophy of care that requires
(2016) [27] applicable overview of rethinking the relationships between healthcare providers,

developmental care infants, and families.
. Various models of DSC include a variety of activities
designed to manage the environment and individualize
the care provided to preterm and high-risk infants.

CG, control group; DSC, developmentally supportive care; DSP, developmentally supportive positioning; EG, experimental group; FCC, family-centered care; KMC,
kangaroo mother care; NBAS, neonatal behavioral assessment scale; NICU, neonatal intensive care unit; NIDCAP, newborn individualized developmental care and
assessment program; [R], reference number; RN, registered nurse.
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Table 1. Summary of the Reviewed Research (Continued) (N=22)

1st author Academic Research Study Subject Study aim Kev findin
(year) [R] field nation design (sample size) y y &
Khawash Medicine India Literature review Not To identify training . Neuromotor module trains NICU staff regarding the
(2018) [32] applicable modules of NICU staff ~ importance of individualized positioning and optimal
in early DCS for handling of high-risk infants in the NICU.
newborns . Neurosensory module aims to train NICU staff on
providing sensory neuroprotective care including tactile,
auditory, visual, olfactory, and gustatory modalities,
protecting sleep, and managing pain and the healing
environment.
. The module on strategies included feeding practices and
KMC.
Kim Nursing  South Cross-sectional NICU nurses  To assess the knowledge . NICU nurses' mean score of DSP knowledge was 24.7 out
(2018) [30] Korea descriptive (131) and performance of of 33.0, and DSP performance was 3.2 out of 4.0.
correlation study DSP for preterm infants . A positive correlation was found between knowledge and
among NICU nurses performance of DSP.
Kim Nursing  South Scale development ~ NICU nurses  To develop and evaluate . The Developmental Support Competency Scale for Nurses
(2016) [28] Korea (122 the Developmental was a 4-point Likert type scale, consisting of 19 items.
Support Competency . The following six factors were derived: environmental
Scale for Nurses support (4 items), parental support (3), interaction (3),
critical thinking (3), professional development (3), and
partnership (3).
Kim Nursing  South Concept analysis Papers (77), To define and clarify the . For the nursing practice, resembling the intrauterine state,
(2014) [5] Korea NICU RNs concept of DSC for individualization, interaction, and integrative care with
(5) preterm infants awareness of development were attributes of DSC.
. For FCC, supporting parental attachment and professional
alliance were attributes of DSC.
Luu Medicine Canada  Control group Infants (EG To test the acceptability . The acceptability of the program was high among parents.
(2017) [29] pretest-posttest 55, CG 52) of the intervention and . No differences were found in infants' neurodevelopmental
quasi-experimental assess infants' and parental outcomes.
study neurodevelopmental
and parental outcomes
Mohammed  Nursing  Egypt Single-group pretest NICU nurses  To investigate the effect . Nurses had a good performance score on DSC
(2018) [3] and posttest (50) of a preterm infants' immediately after the intervention, and it decreased after 3
quasi-experimental DCS program on NICU  months of the intervention.
design nurses' performance
Mohammed  Nursing  Egypt Single-group pretest NICU nurses  To evaluate the effect of . The level of nurses' performance increased significantly
(2014) [25] and posttest (40), DSC training program  after the DSC training program.
quasi-experimental ~ Newborn during tub bath . The mean NBAS scores all significantly improved after the
design babies (40) training DSC program.
. The infants exhibited less stress and greater comfort
during tub baths after the training DSC program.
Nejad Medicine Iran Cross-sectional NICU (23) To assess the DSC . The low mean score of infant-centered DSC implies that
(2018) [31] descriptive study situation in Iranian the healthcare provider require support and training in
NICUs and to design order to focus on quality DSC, and that inadequate
and provide clinical attention is given to the infant and family as active
DSC guidelines for members in care.
health care providers
and the infant's family
Sathish Nursing  India Control group level III B To enhance NICU . The DSC program had a significant impact on improving
(2019) [4] pretest-posttest NICU nurses' abilities of DSC ~ NICU nurses' ability to prevent complications and provide
quasi-experimental  nurses (EG practices DSC to preterm infants.
study 25, CG 25)
Zhang Nursing  China Descriptive, NICU RNs To describe levels of . Chinese NICU nurses are not implementing DSC
(2016) [18] cross-sectional (207) DSC nursing practices consistently.

exploratory study

among NICU nurses

. The significant predictors for lower implementation of DSC:

higher patient caseloads, fewer work hours per day, higher
level of education, and fewer years worked in NICUs.

. Chinese NICU nurses carry out DSC mainly based on their

accumulated clinical experience rather than their
educational experience.

CG, control group; DSC, developmentally supportive care; DSP, developmentally supportive positioning; EG, experimental group; FCC, family-centered care; KMC,
kangaroo mother care; NBAS, neonatal behavioral assessment scale; NICU, neonatal intensive care unit; NIDCAP, newborn individualized developmental care and
assessment program; [R], reference number; RN, registered nurse.
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Table 2. General Characteristics of Reviewed Research (N=22)

Total 2009-2010 2011-2015 2016-2020
Categories Characteristics (n=22) (n=1) (n=3) (n=18)
n (%) n (%) n (%) n (%)
Academic field Nursing 15 (68.2) 1 (100.0) 2 (66.7) 12 (66.7)
Medicine 7 (31.8) - 1(33.3) 6 (33.3)
Research nation South Korea 4 (18.5) - 1(33.3) 3 (16.5)
USA 3 (13.6) 1 (100.0) - 2 (11.1)
Egypt 3 (13.6) - 1(33.3) 2(11.1)
India 3 (13.6) - 1(33.3) 2(11.1)
Iran 2(9.1) - - 2 (11.1)
Australia 2(9.1) - - 2 (11.1)
Canada 1(4.5) - - 1(5.6)
China 1(4.5) - - 1(5.6)
South Africa 1(4.5) - - 1(5.6)
Lebanon 1(4.5) - - 1(5.6)
Germany 1(4.5) - - 1(5.6)
Study design Literature review 6 (27.3) 1 (100.0) 1(33.3) 4(22.2)
Experimental study 6 (27.3) - 1(33.3) 5(27.8)
Descriptive study 6 (27.3) - - 6 (33.3)
Concept analysis 1(4.5) - 1(33.3) -
Methodological study 2(9.1) - - 2(11.1)
Qualitative study 1(4.5) - - 1(5.6)
Subjects* (n=15) (n=0) (n=2) (n=13)
NICU nurse 11 (73.3) - 2 (100.0) 9 (69.2)
Infant 3(20.0) - 1 (50.0) 2(15.4)
Parent 1(6.7) - - 1(7.7)
NICU 1(6.7) - - 1(7.7)

*Multiple response, including only human participant research; NICU, neonatal intensive care unit.

and, as a result, the survival rate of premature infants in-
creased [1-3]. This finding is also considered to be the result of
emerging new interests that support and promote growth and
development as well as the survival of preterm infants [1,5]. In
particular, it was confirmed that studies on developmentally
supportive care were being actively conducted in the nursing
field. The role of the nurses who take care of premature infants
24 hours each day in the NICU is important to the outcome of
preterm infants who are hospitalized after birth and are com-
pletely entrusted to health care providers [34]. In this context,
developmental support care for preterm infants is of great in-
terest to nursing. Nursing care is aimed at overall well-being,
including physical, social, mental, and spiritual well-being
[17]. Development is dependent on addressing all aspects of
growth, including sleep, stress, nutrition, senses, movement,
and attachment [1,5-7]. Therefore, developmentally suppor-
tive care is complementary to nursing care, which also pro-
vides holistic management. Although a multidisciplinary ap-
proach is needed to support the development of premature in-
fants [4,35], the trend of research led by nursing is meaningful.

Studies have been conducted on developmentally suppor-
tive care in various countries. To provide active interventions

www.e-chnr.org

for the development of premature infants, NIDCAP has train-
ing centers in many countries including the USA, Canada,
Europe, Israel, Argentina, and Australia [9]. We found that
studies on supportive care for the development of preterm in-
fants had been conducted in the USA [1,6,8], Australia [7,27],
Canada [29], and Germany [15], which are also countries im-
plementing NIDCAP. It is worth noting that 15 of the 22 ana-
lyzed studies were conducted in South Korea [5,19,28,30],
Egypt [3,16,25], India [4,26,32], Iran [31,33], China [18], South
Africa [17], and Lebanon [20], which are countries without a
NIDCAP training center. This result suggests that devel-
opmentally supportive care is not an issue to be addressed on-
ly by specific programs such as NIDCAP or Philips Wee Care,
but is now an issue that must be addressed universally in all
NICUs for high-quality prematurity care.

The subjects of many of the studies were NICU nurses.
Many descriptive research studies were conducted with NICU
nurses to analyze the current knowledge of developmentally
supportive care and to prepare the foundation necessary to
develop and apply the interventions of developmentally sup-
portive care [18,19,30]. As found in this study, this reflects the
importance of supporting research activities on development-
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Table 3. Elements of Developmentally Supportive Care (N=13)

. . Pain and
Family Hea.hng Position- Or{ﬂ stress Protected . Skin So?nsory
) -centered  environ- in feeding manace- | Handling B stimula- Others
First author [R] care ment 8 support ;;gte sieep care tion
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
11 (84.6) 11(84.6) 10(76.9) 8(61.5) 8 (61.5) 7 (53.8) 5(385) 4(308) 2 (15.4) 7 (53.8)

Altimier [1] [ ) [ ) [} [} [ ) [ ) ( J ®

Coughlin [6] [ ] [ ] [ [ [ ] [ ] [ ]

Esser [8] [ ] [ ] [ [ ] [ ] [ ]

Griffiths [7] [ ] [ ] [ [ [ ] [ ] [ - Continuity in
caregiving

- Staff education
and training

Halder [26] (] (] ([ ] ([ ] - Containment

Kaye [27] [ ] [ ]

Khawash [32] () (] o o [ ] (

Kim [5] [ ] [ ] - Integrative care
with awareness of
development

- Individualization

Luu [29] (] ([ ] ([ ] - Infant behavioral
cues

Mohammed [3] [ ] - Containment

Mohammed [25] (]

Nejad [31] ® -Supporting the
infants' state
organization

- Documentation
for DSC

-NICU staffing for
DsC

Sathish [4] [ ] [ ] [ [ [ ] [ ] [ [ ] - Understanding
preterm
behavioral
development

DSC, developmentally supportive care; NICU, neonatal intensive care unit; [R], reference number.

ally supportive care, even in countries where programs such as
NIDCAP have not been introduced. NIDCAP not only includes
training programs to train health care providers, but also aims
to establish a model NICU system to promote the proper de-
velopment of premature infants [9,20]. Further studies are
necessary to expand the number of study subjects to include
the whole NICU system, premature babies, and their families
in order to provide high-quality developmentally supportive
care for premature babies.

The elements of developmentally supportive care most fre-
quently identified were FCC and environmental management.
The FCC that was most frequently addressed in the reviewed
studies can be attributed to the findings of Chung et al.[36],
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which reported that the NICU staff recognizes FCC as an im-
portant part of clinical practice and is not just theoretical.
Jannes et al.[15] reported that a family-centered development-
ally supportive care program had a significant effect on the
satisfaction of parents of preterm infants. Family-centered de-
velopmentally supportive care includes both health profes-
sionals and families as the developmentally supportive care
providers for premature infants. Families are trained to par-
ticipate in care in partnership with healthcare professionals
[36]. Zhang et al.[18] analyzed the perception of development-
ally supportive care among Chinese NICU nurses and reported
that the NICU nurses evaluated themselves as unable to pro-
vide family-centered developmentally supportive care during
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Table 4. Characteristics of Developmentally Supportive Care Interventions (N=6)

First author

[R]

Name of

Theoretical
intervention framework

Subject

Sessions/
time per
session

Experime
ntal
period

Method and
materials
(minute)

Follow-up
period

Measurement

Contents

Fawzia
[16]

Griffiths
[7]

Luu
[29]

Moham-
med

18]

-Develop-
mentally
supportive
positioning

-Individual-
ized
develop-
mental care

-Mieux
Agir au
Quotidien

-Preterm
neonates'
develop-
mental
supportive
care

program

‘NA

-Synactive

theory of
infant
develop-
ment

‘NA

-Develop-

mental
clinical
care
guidelines

-Preterm

infants

- Clinicians

-Parents of -Workshop
-Web-based

preterm
infants

-Nurse in

NICU

-Develop-

‘NA

-Lectures
-Group

-NA/ 24
hours

-7 days
mentally

supportive

positioning

practices

‘NA -NA

-NR -Workshop:
3/ 1 hour

-Web-based
module:

4/ NR

platform
- Written
materials
- Videotaped
materials

-2weeks -2/45

discussion

-Simulation
-Demonstration
-Poster

-Video film
-PowerPoint

presentation

-Booklet

‘NA

‘NA

-4-and
12-months,
CA

-3 months

-Infant position

assessment tool

-Preterm infant pain

profile

‘NA

-Parental cognitions

and conduct
toward the infant
scale

-Parenting stress

index-short form

-Bates' infant

characteristic
questionnaire

-Bayley scales of

infant and toddler
development

- Alberta infant

motor scales

Nurses'

performance
observational
checklist

-Providing nest

during morning
routine nursing care

- Appling Snuggle-Up

similar to the uterus

- Appling Bendy

Bumper similar to
the abdominal wall
muscle

-Minimizing parent

and infant
separation

-Maintaining

supportive sensory
environment

- Protecting sleep
-Feeding
-Providing

skin-to-skin care

-Providing stress and

pain management

-Fostering

interactions

- Applying

positioning

-Supporting

continuity in
caregiving

-Providing staff

education and
training

[Workshop]

-Infant behavioral

cues

-Flexion positioning
- Parent-infant

interactions
[Web-based module]

-Infant behavioral

cues

-Flexion positioning
-Oral feeding support

(including
nonnutritive
sucking)

- Parent-infant

interactions

- Definition of DSC
- Benefits of applying

developmental
elements of DC

-Reducing light and

noise

-Positioning and

postural support

-Non-nutritive

sucking

-Skin to skin care

using kangaroo care

CA, corrected age; DC, developmental care; DSC, developmentally supportive care; NA, not applicable; NICU, neonatal intensive care unit; NR, not

reported; [R], reference number.
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Table 4. Characteristics of Developmentally Supportive Care Interventions (Continued) (N=6)

Method and

materials

First author ~ Name of  Theoretical

[R] intervention framework Subject

Experime

period

Sessions/
time per
session
(minute)

Follow-up

. Contents
period

Measurement

Moham- -DSC ‘NA
med training

[25] program

-Neonatal -Illustrated
nurses Arabic booklet

Sathish -DSC
[4] program

‘Neonatal -NICU -NR
integrative nurses
develop-

mental

care model

-2weeks -4/not -NA

-4 weeks -7/45

- Characteristics of
neonates

-Interview
-Neonatal
behavioral -Behavioral cues of

assessment scale neonates
-Observational -DC
checklist -Nurses' role in DSC
- Positioning
- Lighting
- Noise control
- Nonnutritive
sucking
- Auditory, tactile,
olfactory,
gustatory,
vestibular
stimulation

report

-Preterm infants and
fetal brain
development

- Preterm behavioral
development

-Minimizing stress
and pain

-Safeguarding sleep

-Positioning and
handling

- Protecting skin

-Optimizing nutrition

-Healing
environment in the
neonatal unit

-Partnering with
families

-1 week -DSC knowledge
-DSC observational

checklist

CA, corrected age; DC, developmental care; DSC, developmentally supportive care; NA, not applicable; NICU, neonatal intensive care unit; NR, not

reported; [R], reference number.

routine prematurity care. Given that FCC is an important fac-
tor in developmentally supportive care, universal and prac-
tical guidelines for implementing FCC in a clinical setting need
to be developed.

The purpose of the healing environment in development-
ally supportive care is to minimize irritation and to create a
safe and therapeutic space for premature infants in the ectopic
environment [1,6]. Excessive stimulation such as pain, noise,
light, and temperature in the NICU negatively affects the neu-
ronal development of premature infants [1,3]. Therefore, it is
necessary to maintain a safe environment in the NICU that
supports the development of sight, hearing, taste, smell, and
touch [1,6]. As part of the day-to-day practice of caring for pre-
term infants, NICU nurses should manage the environment to
support their development [3]. Incorporating NICU environ-
mental management into daily practice is meaningful because
it is necessary for the development of premature infants.

Our review of the interventions of developmentally sup-
portive care revealed that most of the studies were focused on
training programs for NICU nurses. Zhang et al.[18] and Kim
and Kim [30] reported that without NIDCAP or Wee Care,
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NICU nurses lack competence because they learn develop-
mentally supportive care based on the experience accumu-
lated in a one-time training or practice rather than from sys-
tematic education. According to previous studies [17,18], the
lack of knowledge, negative attitudes toward development-
ally supportive care, lack of educational experience, lack of
experience in caring for prematurity, and resistance to change
were barriers to providing developmentally supportive care.
In other words, the quality of developmentally supportive
care depends on the quality and competency of the NICU
nursing staff [3]. A systematic training program to enhance
the developmentally supportive care competency of NICU
nurses is essential to improve the quality of care for preterm
infants [4,18,37]. Therefore, it can be said that developmental
support is currently at the stage of developing and evaluating
NICU staff training programs, which must happen before the
effects on quality improvement of care or developmental out-
comes for premature infants can be examined.

To provide quality developmentally supportive care for
premature infants, the NICU system and the personal traits of
the care providers should be considered [9]. The NICU's work-
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ing conditions, financial support, manpower support, staff
changes, and patient caseloads vary, depending on the health
care system and the socio-cultural context of each country,
and these points can act as barriers to developmentally sup-
portive care [17,18]. Developmentally supportive care that is
not supported by the institutional administration, increases
the intensity of work for the NICU medical staff and negative-
ly affects the work environment [10]. Therefore, it is necessary
to construct the most appropriate and reasonable care program
according to the conditions of each institution. This study con-
firmed that, under various conditions, many studies had ac-
tively developed interventions for developmentally suppor-
tive care and verified their effectiveness. We consider this to
be a desirable research direction.

The limitation of this study is that data collection bias could
have occurred because the reviewed papers were limited to
English and Korean papers published since 2009. Another
limitation is that literature search terms such as "high-risk in-
fant", "delicate neonatal unit", and "neonatal special care unit"
were not considered. However, this study was meaningful in
that it reviewed related studies and sought future research di-
rections at a time when the demand for supportive care for the
development of premature infants is increasing worldwide.
It is hoped that this study will serve as a cornerstone for ac-
tively developing interventions and attempting research on
providing high-quality developmentally supportive care for
premature infants in the NICU, where a structured devel-
opmentally supportive care program is not yet available.

CONCLUSION

This study presents results on the gap in research on devel-
opmentally supportive care for premature infants. Several
studies have been conducted since the core measure of devel-
opmental support care for premature infants was announced
in 2009 [6] and experimental studies have been attempted
since 2014 [25]. More studies have been published on devel-
opmentally supportive care in the field of nursing in the last 5
years than in the past, and studies on developmental support
have been gradually extended to various countries. The most
important elements of developmentally supportive care were
FCC and the NICU environmental management, which mini-
mize the stimuli that hinder the development of premature
infants. The primary developmentally supportive care inter-
ventions were training programs to promote the develop-
mentally supportive care competency of NICU nurses. It is
necessary to actively develop and evaluate interventions for
comprehensive developmental support care that consider the
various elements of developmentally supportive care for pre-
term infants. In the future, a meta-analysis study and system-

www.e-chnr.org

atic literature review to identify the effectiveness of these in-
terventions should be conducted.

Based on the results of this study, the researchers propose
the following directions for future research regarding devel-
opmentally supportive care. Until now, research has mainly
focused on NICU nurses, whereas future research needs to ex-
pand the research targets to include the NICU system, pre-
term babies, and their families. The interventions for devel-
opmentally supportive care identified in this study were main-
ly programs for training care providers. In the future, studies
should be conducted to develop programs that provide direct
interventions for premature infants and their families and to
verify the effectiveness of those programs. Finally, when de-
veloping interventions for developmentally supportive care,
it is recommended to develop an integrative intervention, ei-
ther using the theoretical framework already reported or in-
cluding the key elements identified in this study.
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Supplement 1. Database Search Strategies and Formulas

Database Search Queries Item found
PubMed #5 ((((premature infant) OR (prematurity) OR (preterm infant)) AND ((( (developmentally 231
supportive care) OR (developmental support care)) OR (integrative developmental care))
AND (intensive care unit, neonatal [MeSH Terms])) AND infant, premature [MeSH Terms]
AND (( (NICU) OR (nurses)) OR (staff)))
#4 (NICU) OR (nurses) OR (staff) 252,060
#3 intensive care unit, neonatal [MeSH Terms] OR infant, premature [MeSH Terms] 36,537
#2 (((developmentally supportive care) OR (developmental support care)) OR (integrative 10,535
developmental care))
#1 (premature infant) OR (prematurity) OR (preterm infant) 105,715
CINAHL S7 S3 AND S6 10
S6 54 AND S5 1,047
S5 (SU nurses* OR SU staff*) OR (TI nurses* OR TI staff*) OR (AB nurses* OR AB staff*) 197,531
S4 (SU NICU) OR (TI NICU) OR (AB NICU) 5,015
S3 S1 AND S2 38
S2 (SU development* support* care OR SU integrative developmental care) OR (TI 608
development* support* care OR TI integrative developmental care) OR (AB development*
support* care OR AB integrative developmental care)
S1 (SU premature infant OR SU prematurity OR SU preterm infant) OR 21,268
(TI premature infant OR TI prematurity OR TI preterm infant) OR
(AB premature infant OR AB prematurity OR AB preterm infant)
Web of #5 #4 AND #3 38
Science #  #20R#1 90,253
#3 TI=((develop* support* care) OR (develop* support* care program)) 338
#2 TI=((NICU OR Neonatal intensive care unit) OR (nurses OR staff)) 79,224
#1 TI=((premature OR preterm) AND infant) 11,383

AB, abstract fields; CINAHL, Cumulative Index to Nursing and Allied Health Literature; MeSH, Medical Subject Headings; NICU, neonatal intensive
care unit; SU, subject heading; TI, terms in the title.
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