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ABSTRACT

[ET9TETE After discharge from the neonatal intensive care unit (NICU), preterm infants are at higher risk
for motor, cognitive, and behavioral delays, as well as regulatory difficulties. Over the past two decades,
numerous developmental support programs have been introduced to enhance long-term outcomes in
these children. Accordingly, the study aimed to systematically review, characterize, and categorize devel-
opmental supportive interventions post-NICU discharge for preterm infants.
This is a scoping review in accordance with Arksey and O’Malley’s methodological
framework and the recommendations of the Joanna Briggs Institute. A systematic search was performed
in PubMed, Scopus, Web of Science, and Google Scholar for studies published from 2000 to August
2024. Studies were eligible if they evaluated interventions targeting preterm infants and their caregivers
that began after discharge from the NICU or began during hospitalization and continued into the post-
discharge period. Information on key aspects of the interventions, including their content, theoretical
foundations, implementation methods, and study outcomes were systematically analyzed.
[T Fifteen studies met the inclusion criteria. The identified studies were classified into four major
domains: motor interventions (n=6), sensory interventions (n=2), behavioral interventions (n=4), and
family-centered (parental empowerment) programs (n=3). Motor interventions mainly addressed im-
provements in motor development and, in some cases, cognitive functioning. Sensory interventions
were designed to support sensory processing and regulation while also promoting more effective parent-
infant interactions. Behavioral interventions emphasized strengthening infants’ self-regulatory capacities
and fostering co-regulation through responsive caregiving practices. Family-centered programs primarily
aimed to alleviate parental stress and enhance caregivers’ confidence and competence in providing care.
Although many studies reported favorable outcomes, considerable heterogeneity remained in theoretical
foundations, intervention content, duration and intensity, parental involvement, and outcome measures.
Discharge from the NICU should not be viewed as the endpoint of developmental support
but rather as the start of a critical transition to home-based care. To maximize the effectiveness of post-
discharge interventions, therapists should use combined strategies and empower parents by adopting a
step-by-step protocol and assuming parents’ coaching role. In addition, it is essential to develop compre-
hensive, localized programs that integrate pre-discharge educational packages, tele-rehabilitation, and
culturally adapted hybrid protocols to ensure the continuity of care at home.
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Introduction

reterm birth, commonly defined as de-

livery before 37 weeks of gestation, is a

significant global public health concern.
Estimates from the World Health Organization (WHO)
and recent epidemiological analyses indicate that about
13.4 million infants worldwide were born preterm in
2020, with reported prevalence ranging from roughly
4% to 16% across regions and populations [1, 2]. In
Iran, the prevalence rate is about 11-12% [3]. Infants
born prematurely are at a higher risk of neurodevelop-
mental problems, including developmental delays, cog-
nitive deficits, and problems with sensory and emotional
regulation. These early difficulties may persist and influ-
ence later academic performance, social participation,
and overall quality of life [4, 5].

Hospitalization of infants in the neonatal intensive
care units (NICUs) frequently imposes substantial psy-
chological strain on families, particularly on mothers.
Such stress can interfere with the development of secure
parent-infant attachment, diminish the quality of care-
giving, and potentially affect infants’ neurodevelopmen-
tal trajectories [6, 7]. As advances in neonatal medicine
have improved survival among preterm infants, the fo-
cus of care has gradually shifted from survival to pro-
moting optimal growth and developmental outcomes
after discharge. The transition from the NICU to home
represents a pivotal phase in the continuum of develop-
mental care. During this stage, primary caregiving re-
sponsibilities—including managing the home environ-
ment, interpreting and responding to infant cues, and
providing appropriate developmental stimulation—shift
from healthcare professionals to family members (8, 9].
Because of the immaturity of their central nervous sys-
tem, limited capacity for self-regulation, and heightened
sensitivity to environmental stimuli, preterm infants
often require continued, structured developmental sup-
port after discharge from the hospital. Moreover, parents
of these infants may experience anxiety, reduced con-
fidence, difficulties in interpreting infants’ behavioral
cues, and concerns about providing care at home [6, 10].
Accordingly, post-discharge care should adopt a dyadic
perspective that considers the needs of both the infant
and the parents. During rapid brain development, neu-
roplasticity allows the nervous system to reorganize and
establish new synaptic connections in response to ap-
propriate environmental input. Therefore, intervention
strategies should be informed by these neurobiological
mechanisms in order to support and optimize infants’
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neurobehavioral developmental trajectories [11, 12]. In
response to these needs, various developmental support-
ive interventions have been developed; however, the ex-
isting evidence remains highly heterogeneous in terms
of content, theoretical foundations, and implementation
components [13, 14].

Despite previous review studies that investigated early
interventions for preterm infants, these studies often
have considerable methodological limitations, including
insufficient attention to the theoretical frameworks un-
derlying the interventions (such as the synactive theory)
and an exclusive emphasis on reporting clinical effec-
tiveness without presenting an integrated conceptual
model. Indeed, the lack of a comprehensive evidence
map to categorize the implementation characteristics and
conceptual foundations of these interventions limits the
standardization of post-discharge care and their adapta-
tion to diverse healthcare systems [13, 15]. Therefore,
this scoping review aimed to address these scientific
and methodological gaps by systematically identifying,
describing, and categorizing developmental supportive
interventions for preterm infants after NICU discharge.
By systematically identifying the types of interventions,
their underlying theoretical frameworks, and key ele-
ments, this study seeks to develop a comprehensive and
organized framework. The findings may serve as a prac-
tical, evidence-based resource for healthcare profession-
als, particularly occupational therapists, physical thera-
pists, and neonatal nurses, in systematically designing
and implementing developmental interventions during
the critical post-discharge period.

Materials and Methods

This scoping review identifies, maps, and synthesizes
available evidence while exploring knowledge gaps in a
specific research area. The study followed the five-stage
methodological framework developed by Arksey and
O’Malley [13]. In addition, to enhance methodological
rigor and reporting transparency, we followed the updat-
ed recommendations of the Joanna Briggs Institute (JBI)
and the preferred reporting items for systematic reviews
and meta-analyses extension for scoping reviews (PRIS-
MA-ScR) guidelines [14, 15]. The research questions
were defined as follows: What types of developmental
supportive interventions are available for preterm in-
fants after discharge from the NICU? What theoretical
frameworks underpin the design of these interventions?
What outcomes have been assessed in studies?

A literature search was conducted for relevant studies
from August 1 to August 15, 2024, in online databases
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(PubMed, Scopus, Web of Science, and Google Schol-
ar), using a combination of keywords and related terms
concerning preterm infants, early intervention, develop-
mental care, family-centered care, parent-infant interac-
tion, and neurodevelopmental outcomes. The PubMed
search strategy was constructed as follows: “preterm
infants” [Title/Abstract] OR “premature infants” [Title/
Abstract] OR neonates [Title/Abstract]; “early interven-
tion” [Title/Abstract] OR “developmental care” [Title/
Abstract] OR “family-centered care” [Title/Abstract]
OR “mother-infant relationship™ [Title/Abstract] OR
“neurodevelopmental treatment” [Title/Abstract]. For
Scopus, the search strategy was modified to query the
title, abstract, and keyword fields as follows: TITLE-
ABS-KEY (“preterm infants” OR “premature infants”
OR neonates) AND TITLE-ABS-KEY (“early interven-
tion” OR “developmental care” OR “family-centered
care” OR “mother-infant relationship” OR “neurode-
velopmental treatment”). In Web of Science, the search
was conducted using the topic (TS) field: TS=(“preterm
infants” OR “premature infants” OR neonates) AND
TS=(“early intervention” OR “developmental care”
OR “family-centered care” OR “mother-infant rela-
tionship” OR “neurodevelopmental treatment). For
Google Scholar, considering the limitations in handling
complex Boolean operators, the Advanced search option
was used. The main keyword combinations (e.g. “pre-
term infants” combined with “early intervention” and
“developmental care”) were searched, and the retrieved
records were screened until saturation was reached in
identifying relevant studies. Additionally, we manually
searched the reference lists of included studies and rel-
evant articles to maximize the comprehensiveness of the
literature search.

We included studies published in English or Persian
from 2000 to 2024 involving preterm infants, parents of
preterm infants, or their primary caregivers. Regarding
study design, only original research studies, including
randomized controlled trials (RCTs), non-randomized
clinical trials, quasi-experimental studies, and cohort
studies, were considered eligible. Eligible studies had to
focus on developmental care programs, developmental
supportive interventions, family-centered care, parent
education, early intervention programs, mother—infant
interaction interventions, or other related interventions
aimed at improving the neurodevelopment of preterm
infants after NICU discharge. We also included studies
in which interventions began during NICU hospitaliza-
tion and continued after discharge. Additionally, includ-
ed studies were required to report at least one outcome
related to neurodevelopment, motor development, cog-
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nitive development, behavioral development, parent-
infant interaction, or parental outcomes.

To enhance the applicability and validity of the find-
ings, studies with very small sample sizes (<14), as well
as review articles, systematic reviews, meta-analyses,
case reports, case series, letters to the editor, and studies
without accessible full texts were excluded. Studies in-
volving term infants or children without a history of pre-
maturity, as well as studies examining exclusively phar-
macological, surgical, or medical interventions without
a direct relationship to developmental care or neurode-
velopmental support, were also excluded. Moreover,
studies without a clearly defined intervention, those fo-
cusing solely on neurodevelopmental status, risk factors,
prevalence of developmental disorders, or associations
between variables, and those not reporting relevant de-
velopmental or infant growth outcomes were excluded.

All retrieved records were imported into EndNote
reference management software, and duplicate records
were removed. In the first screening stage, two review-
ers independently assessed titles and abstracts against
the eligibility criteria and excluded studies that did not
meet them. Subsequently, the full texts of remaining
studies were assessed. Studies that did not meet the in-
clusion criteria were excluded. Two reviewers discussed
the results at each stage and resolved disagreements by
consensus.

The information collected from the studies included
the authors’ name, year of publication, study objec-
tive, sample size, participants, study design, theoretical
foundation of interventions, intervention components
and duration, instruments, and outcomes. After data
extraction, a descriptive content analysis approach was
applied to synthesize and categorize interventions with
similar characteristics into conceptual domains. Ac-
cordingly, the identified interventions were grouped
into four main categories: motor-based interventions,
sensory-based interventions, behavioral interventions,
and family-centered interventions focused on parental
empowerment. Finally, the findings were presented and
summarized in tables.

Results

The initial search yielded 3,156 records. After import-
ing into EndNote software, 1,143 duplicate records
were identified and removed. During the initial screen-
ing phase, the titles and abstracts of the remaining 2,013
records were assessed, of which 1,946 were excluded
due to irrelevance to the study objectives. Next, the full
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texts of the remaining 67 articles were screened against
the predefined inclusion and exclusion criteria. Among
these, 52 articles were excluded for specific reasons, in-
cluding lack of focus on preterm infants, inconsistency
with developmental supportive interventions, absence
of post-discharge intervention, failure to report relevant
outcomes, non-interventional study designs, or insuffi-
cient information. Ultimately, 15 eligible studies were
included in the scoping review. Figure 1 presents the
flowchart of the study selection process.

Table 1 summarizes the characteristics of the included
studies, including objectives, participants, study designs,
intervention components, assessment tools, and reported
outcomes. The analysis revealed significant heterogene-
ity among post-discharge developmental care programs
for preterm infants based on theoretical frameworks,
intervention components, duration and intensity, degree
of parental involvement, and evaluated outcomes. The
identified interventions were grouped into four groups
of motor, sensory, behavioral, and parental empower-
ment (family-centered) interventions. Table 2 presents a
comparative overview of the key features of these four
categories.

Motor interventions

Six studies focused on motor interventions. Three
studies were based on neuro-developmental treatment
(NDT) theory, which uses handling techniques and key
points of control to influence movement patterns and
postural stability [16—18]. The other three studies were
based on action-perception theory and focused on envi-
ronmental enrichment and the infant’s active participa-
tion in motor-based play and problem-solving activities
[19-21].

Sensory interventions

Two studies fell into the second category, “sensory
interventions”. One study used multisensory stimula-
tion [22], while the other used the Kangaroo mother
care (KMC) program [23]. The multisensory stimula-
tion intervention simulated aspects of the intrauterine
environment and included auditory, tactile, visual, and
vestibular stimuli. Auditory input was delivered through
soft lullabies, while tactile stimulation consisted of gen-
tle massage with light stroking. Visual stimulation was
provided using high-contrast black-and-white cards, and
vestibular input was introduced through slow, controlled
vertical and horizontal rocking movements [22]. The
KMC emphasized skin-to-skin contact and promoting
breastfeeding, helping strengthen mother—infant bond-
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ing and interaction [23]. Both interventions were initi-
ated during NICU hospitalization and continued for up
to two months after discharge.

Behavioral interventions

Four studies were into the third category, “behavioral
interventions” [24-27]. These interventions were pri-
marily based on the synactive theory of development,
which considers infants’ behaviors as their primary lan-
guage for expressing their states of stability or stress.
This theoretical framework enables therapists and par-
ents to support the development of self-regulatory and
co-regulatory behaviors by accurately interpreting be-
havioral cues. In this framework, infant behaviors are
understood based on cues from four interrelated sub-
systems (autonomic, motor, state organizational, and
attentional-interactive systems) across three categories:
approach, self-regulation, and stress. In each subsystem,
behaviors fall along a continuum of responses rang-
ing from no development (approach) to development
(stress), with self-regulatory behaviors fall within these
two responses. Infants may use self-regulatory behav-
iors to maintain attention and interaction, cope with
more challenging interactions, or return to a stable state.
Approach and self-regulatory behaviors indicate that
the infant is able to tolerate environmental stimuli and
benefit from environmental experiences. Conversely,
the presence of stress behaviors suggests that stimula-
tion exceeds the infant’s tolerance capacity, indicating
the need for parents or therapists to modify the intensity
of stimulation. Self-regulatory behaviors may also guide
caregivers in applying specific co-regulation strategies,
such as facilitating foot bracing or grasping attempts.

Based on these behavioral observations, intervention
guidelines and strategies have been developed to reduce
infants’ stress, promote their attention and interaction,
and support their emerging self-regulatory abilities.
These approaches further support parents in developing
a clearer understanding of their infant’s behaviors, as
well as their ability to process, tolerate, and respond to
environmental stimuli [24-27].

Parental empowerment (family-centered) interven-
tions

Three studies were used parent empowerment (fam-
ily-centered) interventions. These interventions pri-
marily focused on reducing parental stress associated
with NICU hospitalization. By providing parents with
information about infant behaviors and parental role in
caregiving, and by enhancing mother—infant interaction,
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Figure 1. Flowchart of the study selection process

these programs empower parents, and improve their
self-efficacy [28—30]. Analysis of the assessed outcomes
in the included studies showed that motor development
and function received the greatest attention (n=10) [18-
21, 23, 26, 27, 29], followed by cognitive development
(n=8) [18-21, 23, 26, 27, 29]. Language development
and communication skills, parental stress or resilience,
and behavioral outcomes and self-regulation were each
evaluated in 4 studies [22, 23, 27, 29]. In contrast, so-
cial-emotional outcomes received less attention (only in
3 studies) [17, 24, 28].

Discussion

The present scoping review demonstrated that, despite
considerable heterogeneity in theoretical foundations, in-
tervention content, implementation methods, and evalu-
ated outcomes, developmental supportive interventions
for preterm infants following NICU discharge can be
systematically classified into four major domains: motor
interventions (n=6) [15-20], sensory interventions (n=2)
[21, 22], behavioral interventions (n=4) [23-26], and
family-centered parent empowerment programs (n=3)
[27-29]. Although these interventions are based on dif-
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1143 duplicates were removed

Reasons for exclusion (n = 1,946):

Irrelevant topic
Inappropriate population
No relevant intervention
Irrelevant outcomes

Full-text articles excluded (n = 52)

Population mismatch (n=12)

No relevant intervention (n=14)

No post-discharge intervention (n=8)
No relevant outcomes (n=7)
Non-interventional design (n=6)
Insufficient data (n=5)
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ferent theoretical frameworks, the synthesized evidence
suggests that these categories should not be considered
independent or competing approaches. Rather, each
addresses a specific aspect of developmental care for
preterm infants and may be used as a complementary
model. Sensory and motor interventions primarily aim
to enhance neurodevelopmental capacities and provide
appropriate developmental experiences, whereas behav-
ioral interventions focus on supporting infants’ self-reg-
ulation behaviours and improving parent-infant interac-
tion. In contrast, family-centered interventions facilitate
the implementation of other developmental strategies
at home by enhancing parental knowledge, confidence,
and active participation. Therefore, the existing evi-
dence does not support the superiority of one approach
over others; they can be considered complementary
elements of a comprehensive model of post-discharge,
family-centered developmental care.

The results of this study align with findings from previ-
ous review studies on early intervention and neurodevel-
opmental care for preterm infants, but different in terms
of focus. The reviews studies done by Orton et al. and
Spittle et al. mainly focused on the effectiveness of early
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interventions and reported beneficial effects on selected
motor and cognitive outcomes. However, heterogeneity
in intervention types, time of initiation, program inten-
sity, and assessment measures has limited the ability to
draw definitive conclusions [9, 11]. Griffith et al. also
highlighted the considerable diversity of post-discharge
support programs and the lack of a unified framework
for their classification [8]. Raghupathy et al. reported
that family-centered interventions may improve mo-
tor and neurobehavioral outcomes in preterm infants;
however, variations in program structure remain a ma-
jor challenge in interpreting the available evidence [31].
The present study focused on the systematic identifica-
tion and classification of interventions, their theoretical
foundations, and implementation characteristics.

Regarding motor interventions, two main approaches
were identified: interventions based on neurodevelop-
mental treatment and interventions emphasizing explor-
atory play, active learning, and self-initiated movement
[16-21]. Traditional approaches primarily focused on
facilitating typical movement patterns and postural con-
trol, whereas more contemporary approaches empha-
sized infant participation, interaction with the environ-
ment, and experience-based learning. One example is
the supporting play exploration and early development
intervention (SPEEDI) program, which was developed
based on environmental enrichment principles and the
promotion of active infant engagement. This shift is
consistent with contemporary neurodevelopmental per-
spectives that highlight the important role of experience,
environment, and active participation in the develop-
ment of motor abilities [11, 32]. However, differences in
intervention intensity and duration, the extent of paren-
tal involvement, and the outcomes assessed make direct
comparisons between studies challenging. For example,
while most SPEEDI studies reported improvements in
motor outcomes, the study by Cameron et al., which
focused on neurodevelopmental treatment, positioning
strategies, and handling techniques, did not show sig-
nificant differences in infant motor performance. These
discrepancies may be due to differences in intervention
content, opportunities provided for active learning, level
of parental involvement, or the sensitivity of assessment
tools used to detect developmental changes [17].

Regarding sensory interventions, identified programs
mainly included multisensory stimulation and KMC-
based programs [22, 23]. The common rationale under-
lying these interventions is the provision of structured
sensory input that is appropriate to the processing ca-
pacity of preterm infants. These programs aim to trans-
form infants’ sensory experiences from fragmented and
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potentially stressful events into predictable, supportive,
and regulatory experiences. As reported by Pineda et
al., sensory interventions vary considerably in terms
of stimulus type, intensity, duration, timing, and imple-
mentation context [ 12]. The findings of the present study
further support this variability and indicate that transfer-
ring such interventions from NICU to home depends not
only on selecting appropriate sensory stimuli but also on
parental education and adaptation of the intervention to
family circumstances.

Regarding behavioral interventions, programs such as
the infant behavioral assessment and intervention pro-
gram (IBAIP), were mainly based on Als’s synactive
theory [24-27]. These interventions focused on educat-
ing parents to observe and interpret infants’ behavioral
cues and respond appropriately. In these programs, par-
ents are considered active participants in the interven-
tion process, and improving parent-infant interaction
while supporting infants’ self-regulation represents the
primary pathway through which these interventions
may exert their effects. This finding is consistent with
recent evidence emphasizing the importance of family-
centered care and the role of parent-infant interaction
in developmental outcomes among preterm infants
[11, 31]. Despite theoretical similarities among these
programs, considerable variations were observed in
the number of intervention sessions, time of initiation,
follow-up duration, and level of professional involve-
ment. Moreover, although programs such as the trans-
mural developmental support for very preterm infants
and their parents (TOP program) are structured and
comprehensive, their implementation may be associ-
ated with practical and financial challenges due to the
requirement for frequent home visits. Kyng et al. found
that the mother—infant transaction program (MITP) did
not produce significant improvements in the cognitive,
motor, or behavioral outcomes of preterm infants [10].
This discrepancy compared with other studies may be
related to differences in intervention intensity and du-
ration, time of initiation, follow-up period, participant
characteristics, and assessment tools. These findings
suggest that relying on a shared theoretical framework
alone does not necessarily produce consistent outcomes;
implementation characteristics and contextual factors
may substantially influence the effectiveness of behav-
ioral interventions.

Regarding family-centered interventions, studies pri-
marily focused on empowering parents, improving their
understanding of preterm infants’ characteristics and
needs, increasing caregiving confidence, and improv-
ing the quality of parent-infant interaction [28-30]. Pro-
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Table 1. Characteristics of the included articles (n=15)
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Infants in the in-
Assessing the effect Multisensory stimulation tervention group
. ) S performed better
of a multisen- (auditory, tactile, visual,
. . 37 preterm . than the control
Nelson et al. sory stimulation infants and vestibular) for 15 e Bl e
2001 program on the RCT minutes twice a day, 5 BSID-II groupon |
- aged <32 . and cognitive out-
[22] cognitive and mo- days a week in the NICU .
weeks ) ; comes, but this
tor development of and after discharge until 2 .
Sen- . difference was
premature infants. months of age. .
sory not statistically
inter- significant.
Ve The continu-
oS Assessing the The intervention included ous KMC-based
. - Connor-
effect of continu- 50 preterm a KMC-based program in Davison program was
Ghazi et al. ous KMC-based ir?fants the NICU at least three resilience effective in in-
2021 program on mater- RCT times a day and continued creasing maternal
- aged 26-32 - scale, ques- .
[23] nal resiliency and for one month after dis- . . resilience and
; weeks - tionnaire,
premature infant charge for 20 minutes at ASQ the development
development least three times a day. of premature
infants.
The intervention program
consisted of 6-8 home
Assessing the effect visit sessions. It was based
of the infant behav- on repeated observations
Koldewijn |0ra|lassessm<.ent 176 o.f.tf.\e |r.1fant s beha\{lor BSID-II, The IBAIP was
and intervention preterm utilizing infant behavioral . .
etal. . - infant effective at 6
program (IBAIP) on infants RCT assessment; communica- .
2009 . ) . behavioral  months of correc-
[24] developmental and aged tion was established with assessment tive age
neurobehavioral <32 weeks the infants when they '
outcomes of pre- were in self-regulating
mature infants state. In a stressful state,
conditions were created
to reduce stress.
11 sessions of training on
ioral Assessing the effect preterm . ng . ASQ, Mul- no significant
. Kyng et al. . interaction when the in- ;
inter- of MITP on the infants B len scales effect on cogni-
2012 RCT fant was calm (7 sessions .
ven- development of aged . of early tive, motor,
. [25] ) before discharge and 4 . ]
tions premature infants 30-36 . > learning and behavioral
weeks sessions after discharge development
until the baby is 90 days ’
old)
Infants in the in-
tervention group
9 sessions of training on Short were more “ap-
. infant behavioral cuesand  tempera- proaching”, had
Assessing the effect . A
Newnham of 2 modified MITP 68 establishing mother-infant mentscale  fewer regulatory
etal. ) preterm in- interaction when the for infants, problems (colic,
on infant tempera- RCT . . .
2009 fants aged infant was calm (7 ses- Edinburgh sleep, excessive
ment and parental L . .
[26] <34 weeks sions in the hospital and postnatal crying), and had
stress. . . .
2 sessions after discharge  depression ~ more developed
up to 3 months of age) scale communication

skills. Mothers
had less stress.
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Inter- 0
ven- Author(s), Objective Llindo Stu.dy Intervention ——— Findings
tion Year pants Design ments
Assessing the effect . . The intervention
R Quasi-ex- 12 one-hour interven- program was
Behav- " of a responsive . . . A
. Halbmeijer . 92 preterm  perimen- tion sessions at home effective in im-
joral parenting program . . . o
. etal. infants talstudy  after discharge from the proving cognitive
inter- on developmen- . . BSID-II
2023 aged<32  (pre-test/  hospital until 12 months performance but
ven- tal outcomes of ) .
. [27] . weeks post-test  of age and is derived from had no effect on
tions premature infants .
A design) the IBAIP motor perfor-
after discharge.
mance
' The 4-stage educational The intervention
Assessing the effect program involved char- rogram had sig-
of creating oppor- acteristics of premature r?iﬁcint offects gn
tunities for parent 55 preterm infants and the NICU en- . -
Melnyk et al. . . , BSID-Il, par-  infant cognitive
empowerment infants vironment, parents’ roles
2001 RCT L . . ent stress outcomes and
program (COPE) on  aged 26-36 in increasing the quality of
[28] o . . e scale reduced parental
cognitive develop- weeks interaction and facilitating stress caused b
ment and maternal their infant’s development ec by
. . the NICU sights
adjustment. (in the NICU and one and sounds
week after discharge).
Paren- The 4-stage educational
talem- program involved char-
power- . Fesssdtr i 401 _acteristics of premature
merjt Shlf:;TOd' effect of the COPE preterm \L?:s:rtr?:r:ld tz(reeﬂ'lc(s:’%;r;_s The intervention
(family- . on developmental infants RCT L g P . ASQ program was
cen- 2022 in increasing the quality of .
outcomes of pre- aged . . I effective.
tered) [29] . interaction and facilitating
- mature infants <37 weeks . ,
inter- their infant’s development
ven- (In the NICU and one
tions week after discharge).
Four 2-hour sessions in
Assessing the 2 NI(EL el etz The intervention
. hour phone calls after Infant and
effect of a positive . program had a
. 323 discharge for up to one toddler T2
. parenting program i . . significant effect
Colditz et al. preterm week on modified coping social
on developmental . . . . on motor and
2019 infants RCT strategies and parenting emotional "
outcomes of pre- . . cognitive devel-
[30] . aged strategies, followed by adjustment
mature infants at 2 . . opment, but had
<32 weeks reintegration into the rou- scale, L
years of corrected . . no significant ef-
tine parenting program BSID-lI

age

grams such as creating opportunities for parent empow-
erment (COPE) showed that targeted information and
structured education can reduce parental anxiety and im-
prove parents’ readiness to assume caregiving responsi-
bilities [28, 29]. However, this review study indicated
that some family-centered programs focused mainly on
the NICU hospitalization period and provided limited
continuity after discharge. In contrast, the positive par-
enting program (triple P) for infants provided a broader
framework for parenting support; however, implement-
ing it across different healthcare settings requires cultur-
al adaptation, appropriate service infrastructure, and suf-
ficient resources [30]. Furthermore, evidence suggests
that the effectiveness of these interventions depends not
only on educational content but also on continuity of

. h fi n behavior:
in the Australian context e a3

until 2 years of age
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support and active parental involvement after discharge,
which are key factors in successful implementation [31].

From a theoretical perspective, the reviewed interven-
tions were based on diverse frameworks, including neu-
rodevelopmental theories, motor learning theories, the
synactive theory, and family-centered care principles.
However, some studies did not clearly describe the theo-
retical foundations underlying the interventions. Out-
comes also varied widely, with studies assessing motor,
cognitive, and behavioral outcomes, as well as parent-
infant interaction and parental psychological indicators.
These findings highlight the multidimensional nature
of post-NICU discharge developmental supportive in-
terventions, suggesting that their effects extend beyond
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Table 2. Comparison of post-discharge developmental supportive interventions across four principal domains

Number of Studies

Motor Interventions

Sensory Interventions

Behavioral Interventions

Family-centered (Parental
Empowerment) Programs

6

2

4

3

Target population

Dominant theoreti-
cal framework

Core Components

Timing of Initiation

Level of parental
involvement

Key evaluated
outcomes

Studies with posi-
tive results

Strengths

Observed limita-
tions

Preterm infants (predominant-
ly <32 weeks’ gestation)
Neurodevelopmental treat-
ment, action-perception
theory, environmental enrich-
ment

Motor exercises, positioning,
movement-based play, active
environmental exploration

Predominantly initiated in
the NICU and continued post-
discharge

Moderate to high

Motor, cognitive, and language
development

4 out of 6

Direct focus on motor and
cognitive developmental
trajectories

Substantial heterogeneity in
intervention modality and
intensity

Preterm infants and
their parents

Developmental care
and sensory organiza-
tion

Multisensory stimula-
tion, KMC, skin-to-skin
contact

Initiated in the NICU
and continued post-
discharge

High

Motor and cognitive
development, parent-
infant interaction

1 out of 2 (plus one
indicating a positive
trend)
Cost-effective and

simple to implement in
various settings

Scarcity of studies

Preterm infants and their
parents

Parent-infant interaction
theory, self-regulation,
and co-regulation

Education on interpreting
infant behavioral cues,
responsive caregiving,
self-regulation support

Initiated in the NICU
or immediately post-
discharge

Very high

Self-regulation, behavior,
parent-infant interaction,
cognition

3outof4

Enhances parent-infant
interaction and behav-
joral regulation

Requires specialized
training and continuous
follow-up

Parents and preterm
infants

Family-centered care and
parental self-efficacy

Parent education, psycho-
logical support, enhancing
participation in caregiving

Initiated in the NICU and
continued at home

Very high

Parental stress, self-effi-
cacy, cognitive and motor
development

All

Empowers parents and
facilitates continuity of
care post-discharge

High dependence on the
extent of family engage-
ment and adherence

infant development alone and include family and psy-
chological dimensions. The present study complements
previous review studies in several ways. Unlike the
studies that primarily focused on intervention effective-
ness [8, 9, 11, 31], this study employed a scoping review
approach to systematically identify and classify inter-
ventions, their theoretical foundations, program com-
ponents, and outcomes. Discrepancies among studies
relate not only to intervention type but also to theoretical
frameworks, implementation methods, and outcomes.
By organizing existing interventions into four major
domains, this study clarifies the structure and scope of
post-NICU discharge developmental supportive care.

From a practical perspective, implementing the identi-
fied interventions in Iran requires careful consideration.
Some programs, such as those involving repeated home
visits by professionals or multi-stage interventions with
long-term follow-up, require considerable human re-
sources, time, and financial investment, making wide-
spread implementation in resource-limited settings chal-
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lenging. However, family-centered interventions based
on parental empowerment, KMC, parental training to
respond appropriately to infants’ behavioral cues, and
play-activity based programs may have greater feasi-
bility due to their lower costs, potential integration into
routine post-discharge services, and reliance on active
parental participation. Given the structure of the national
healthcare system and the role of health centers in fol-
lowing up high-risk infants, family-centered and educa-
tional models may provide a practical and sustainable
approach to expanding post-NICU discharge develop-
mental care in Iran. Nevertheless, further national stud-
ies are needed to evaluate the feasibility, acceptability,
and effectiveness of these interventions in the Iranian
context.

The findings of this scoping review should be interpret-
ed in light of several limitations. First, scoping reviews
primarily map and describe available evidence; there-
fore, quantitative assessment of intervention effective-
ness, including meta-analysis, was beyond the scope of

Sabour Eghbali Mostafa Khan H, et al. Developmental Support Interventions in Preterm Infants Post-NICU. RJ. 2026; 27(3):446-471.




Archives of

Rehabilitation

this study. Second, although a comprehensive search was
conducted across major electronic databases, grey litera-
ture including dissertations, research reports, unpublished
studies, and conference proceedings, was not systemati-
cally searched. Consequently, some potentially relevant
studies may not have been captured, and the presence of
publication bias cannot be ruled out. Furthermore, limit-
ing the search to articles published in Persian and Eng-
lish may have introduced language bias. Furthermore,
although screening and data extraction were performed
independently by two researchers, the potential for bias
in study selection, classification, and interpretation cannot
be entirely ruled out. Moreover, substantial heterogeneity
among the included studies regarding participant char-
acteristics, time of intervention initiation, intervention
intensity and duration, extent of parental involvement,
theoretical frameworks, and study outcomes limited di-
rect comparisons across studies and hindered the identi-
fication of the most influential intervention components.
In addition, some studies did not provide comprehensive
details regarding the theoretical foundations, active com-
ponents of the interventions, or implementation proce-
dures. Finally, in line with the methodological framework
of scoping reviews, the methodological quality and risk of
bias of the included studies were not formally evaluated.
Therefore, the findings of this review primarily reflect the
scope, characteristics, and existing gaps in the evidence
rather than the quality or magnitude of intervention ef-
fectiveness. Despite these limitations, this study offers a
comprehensive overview of developmental supportive
interventions for preterm infants after NICU discharge
and may provide a basis for future research as well as the
development of family-centered programs in this area.

Conclusion

Although post-discharge interventions for preterm in-
fants are highly diverse, they should not be regarded as
a fragmented collection of isolated techniques. In reality,
discharge from the NICU does not mark the conclusion of
developmental care, but rather the onset of a critical transi-
tional phase into the home environment. Accordingly, in-
stead of relying on purely descriptive approaches, health-
care professionals—including occupational therapists,
physiotherapists, and nurses—are encouraged to adopt
an integrated, phased, and synergistic clinical guideline.
Within this framework, clinicians must evaluate the in-
fant’s self-regulatory capacity prior to administering any
physical intervention. If stress cues emerge, sensory regu-
lation strategies should take precedence; targeted motor
interventions ought to be introduced only when the infant
achieves a quiet-alert state and physiological stability.

2026. Vol 27. Issue 3

Furthermore, the role of the clinical team must transition
from direct service providers to coaches and facilitators,
thereby empowering parents to independently implement
these interventions into daily routines.
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