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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Pediatric rehabilitation has become a global 

health priority due to increasing survival among children 
with neurodevelopmental disorders and medical complexity. 
Although nurse-led rehabilitation models are increasingly 
recognized as effective approaches for improving continuity 
of care and rehabilitation outcomes, considerable international 
variation persists in nursing roles, organizational structures, and 
integration of digital health strategies, particularly in transitional 
health systems.

Aim: To systematically map and compare international nurse-
led pediatric rehabilitation models, focusing on organizational 
structures, scope of nursing practice, care coordination 
mechanisms, rehabilitation outcomes, and digital health 
integration, in order to develop an evidence-informed conceptual 
framework for a nurse-led self-directed pediatric rehabilitation 
model adaptable to transitional health systems.

Methods: A scoping review was conducted in accordance with 
the PRISMA-ScR guidelines using the Arksey and O'Malley 
methodological framework with refinements proposed by 
Levac et al. electronic searches were performed in PubMed/
MEDLINE, Scopus, Web of Science, CINAHL, Embase, and 
relevant grey literature sources for studies published between 
January 2015 and March 2026. Eligible studies included 
empirical investigations of nurse-led, advanced practice nursing, 
or nurse practitioner-led pediatric rehabilitation models across 
hospital, outpatient, community, and home-based settings. Data 
were synthesized using a thematic narrative approach.

Results: The search identified 6,842 records, of which 
56 studies met the eligibility criteria. Four principal nurse-
led pediatric rehabilitation models were identified: nurse 
practitioner-led clinical care, advanced practice nursing 
coordination, integrated multidisciplinary nursing models, and 
physician-led rehabilitation with nursing support. Comparative 
analysis demonstrated substantially greater nursing autonomy, 
broader clinical responsibilities, and more mature rehabilitation 
systems in high-income countries than in transitional 
health systems. Five core domains of nursing practice were 
consistently identified: functional assessment, care coordination, 
rehabilitation intervention support, family-centered education, 

and multidisciplinary integration. Digital health strategies—
including teleconsultation, telerehabilitation, remote 
monitoring, and self-directed rehabilitation interventions—were 
consistently associated with improved adherence, continuity of 
care, caregiver engagement, and health system efficiency. A 
multidimensional structural gap was identified in transitional 
health systems, including Kazakhstan, characterized by limited 
nursing autonomy, fragmented rehabilitation pathways, and 
insufficient organizational support for advanced nursing 
practice.

Conclusion: International evidence supports nurse-led 
pediatric rehabilitation as an effective approach for improving 
rehabilitation coordination, continuity of care, caregiver 
engagement, and health system performance. The proposed 
evidence-informed conceptual framework integrates advanced 
nursing practice, multidisciplinary collaboration, family-
centered care, and digital rehabilitation strategies into a 
scalable model that may facilitate implementation of nurse-
led self-directed pediatric rehabilitation in Kazakhstan and 
other transitional health systems undergoing rehabilitation and 
nursing workforce transformation.

Key words. Pediatric rehabilitation, nurse-led care, advanced 
practice nursing, self-directed rehabilitation, care coordination, 
telerehabilitation, digital health, family-centered care, 
rehabilitation models.
Introduction.

Pediatric rehabilitation is a rapidly expanding field of health 
care due to improved survival rates among children with 
neurodevelopmental disorders, congenital anomalies, and 
acquired neurological conditions [1,2]. Advances in neonatal 
intensive care and pediatric neurology have shifted health 
system priorities from mortality reduction toward long-term 
functional outcomes and disability management [3]. This 
epidemiological transition has increased demand for structured, 
continuous rehabilitation services across hospital, outpatient, 
and community settings.

Children with cerebral palsy and other neurodevelopmental 
conditions require lifelong rehabilitation pathways that 
include functional assessment, early intervention, therapeutic 
management, and caregiver education [2]. Standardized 
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classification systems such as the Gross Motor Function 
Classification System (GMFCS) are widely used to guide 
functional assessment and rehabilitation planning [4]. Evidence 
shows that early and structured intervention is essential to 
optimize motor and developmental outcomes in this population 
[5].

However, rehabilitation systems remain fragmented in many 
health systems, with weak integration between hospital services, 
community care, and family-based support structures [6,7]. 
Children with medical complexity are particularly affected by 
fragmented care pathways, resulting in increased healthcare 
utilization and reduced continuity of care [8]. Care coordination 
challenges further contribute to inefficiencies in service delivery 
and increased burden on families [7].

To address these challenges, integrated care models have 
been introduced internationally, emphasizing continuity, 
coordination, and multidisciplinary collaboration [7]. Within 
these models, nursing professionals play a central role in care 
coordination and long-term management of complex pediatric 
conditions [9-11]. Advanced practice nursing (APN) has been 
identified as an effective strategy to improve service delivery 
efficiency and accessibility in chronic and complex care 
populations [12].

Evidence indicates that nurse-led and APN models contribute 
to improved care continuity, reduced fragmentation, and better 
coordination of services for children with special health care 
needs [13,14]. Family-centered care principles are considered a 
core component of pediatric rehabilitation, emphasizing shared 
decision-making and caregiver involvement in long-term care 
processes [13]. These approaches strengthen engagement 
between families and health care providers and improve overall 
care quality [15].

In neurological rehabilitation pathways, nursing involvement 
has also been recognized as essential in the long-term 
management of patients undergoing deep brain stimulation 
(DBS) interventions [16,17]. Nursing roles in DBS care 
include postoperative monitoring, symptom assessment, and 
coordination of long-term follow-up care [18]. These structured 
nursing functions support continuity of care in complex 
neurological treatment pathways [16].

Despite increasing recognition of nurse-led and APN models, 
pediatric rehabilitation remains fragmented across clinical 
domains, including cerebral palsy care, medically complex 
children, and transitional rehabilitation services [6]. Existing 
literature demonstrates heterogeneity in terminology and model 
definitions, including nurse-led care, APN models, and care 
coordination frameworks, limiting synthesis across studies [11].

A further gap exists in the lack of comprehensive comparative 
analysis of international nurse-led pediatric rehabilitation 
models, particularly regarding differences in organizational 
structure, scope of nursing practice, and clinical responsibilities 
[12]. Most existing studies focus on either disease-specific 
rehabilitation or general APN roles, without isolating pediatric 
rehabilitation as a distinct nursing domain requiring specialized 
competencies [15].

This gap is particularly relevant in transitional health 
systems such as Kazakhstan, where rehabilitation services 
remain predominantly physician-centered and institution-

based [6]. Nursing roles in these systems are traditionally 
task-oriented, with limited autonomy in clinical decision-
making and rehabilitation planning [12]. Although reforms in 
nursing education and workforce development are ongoing, 
implementation of independent nurse-led rehabilitation models 
remains limited [19].

At the system level, international evidence suggests that 
expansion of advanced nursing roles is associated with 
improved health system efficiency and better utilization of health 
workforce capacity [19]. Policy frameworks from international 
organizations emphasize the importance of strengthening 
nursing scope of practice to address increasing demand for 
chronic and rehabilitation care services [20-24].

Recent developments in digital health and telemedicine have 
expanded opportunities for nurse-led interventions beyond 
traditional clinical settings. Remote nurse consultations, 
telemonitoring, and self-directed digital rehabilitation tools have 
been successfully implemented to improve patient adherence, 
optimize chronic disease management, and maintain continuity 
of care, particularly in primary health care and community-
based pediatric settings [25-28]. These approaches demonstrate 
feasibility and effectiveness in enhancing accessibility, 
especially for children in geographically remote or underserved 
areas, aligning with current global strategies for strengthening 
primary and community health services.

Integrating telehealth into pediatric rehabilitation pathways 
allows nurses to deliver structured interventions, monitor patient 
progress remotely, and provide ongoing caregiver support. 
Evidence from telerehabilitation initiatives shows positive 
impacts on functional outcomes, patient engagement, and 
family-centered care, complementing in-person rehabilitation 
models [29-31]. Additionally, novel digital approaches, 
including music-based therapy and gaming interventions, further 
enhance pediatric neurorehabilitation outcomes, demonstrating 
the potential for innovative nurse-led modalities in remote care 
delivery [29,32].

Therefore, there is a need to systematically map and synthesize 
international evidence on nurse-led pediatric rehabilitation 
models, including digital and remote care components, 
to identify their organizational structures, clinical roles, 
implementation mechanisms, and potential for integration 
into primary and community health services. Such synthesis is 
essential for developing evidence-informed, context-adapted 
rehabilitation models in health systems undergoing nursing role 
expansion.

The aim of this scoping review is to identify and compare 
international nurse-led pediatric rehabilitation models, focusing 
on organizational structure, scope of nursing practice, care 
coordination mechanisms, rehabilitation outcomes, and 
integration of digital health strategies, in order to inform 
the development of a context-adapted model applicable to 
Kazakhstan.
Methods.

This study was designed as a scoping review conducted 
in accordance with the PRISMA-ScR (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses extension 
for Scoping Reviews) reporting guidelines [21]. The scoping 
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review methodology was chosen due to the heterogeneity of 
nurse-led pediatric rehabilitation models and the variability 
in study designs, populations, and outcome measures across 
international health systems.

The methodological framework was based on Arksey and 
O’Malley’s scoping review framework [22], which provides a 
structured approach for identifying, mapping, and summarizing 
existing literature. This framework was further refined by 
Levac et al. [23], who emphasized methodological rigor, clarity 
of research questions, and transparent reporting of evidence 
synthesis in scoping reviews.

A comprehensive literature search was conducted across major 
electronic databases, including PubMed/MEDLINE, Scopus, 
Web of Science, CINAHL, and Embase. In addition, grey 
literature sources were included to ensure coverage of policy-
level and health system evidence relevant to nursing workforce 
development and rehabilitation services.

The search strategy included combinations of keywords 
such as “nurse-led,” “nurse practitioner,” “advanced practice 
nursing,” “pediatric rehabilitation,” “cerebral palsy,” and 
“care coordination,” using Boolean operators AND/OR. No 
geographical restrictions were applied, and the search covered 
studies published between January 2015 and March 2026.

Eligibility criteria were defined using the Population–
Concept–Context (PCC) framework. The population included 
children aged 0–18 years receiving rehabilitation services. 
The concept focused on nurse-led, nurse practitioner-led, or 
advanced practice nursing models in rehabilitation care. The 
context included hospital-based, outpatient, community, and 
home-based rehabilitation settings. Studies were included if 
they reported empirical data on nursing roles in rehabilitation. 
Non-empirical publications such as editorials, commentaries, 
and opinion papers were excluded.

Study selection followed a two-stage screening process, 
including title and abstract screening followed by full-text 

review. Two independent reviewers conducted the screening 
process, and disagreements were resolved through discussion. 
The selection process was documented using a PRISMA flow 
diagram to ensure transparency and reproducibility.

Data extraction was performed using a standardized extraction 
form, capturing author, year, country, study design, population 
characteristics, type of nurse-led model, scope of nursing 
practice, clinical setting, and reported outcomes. Data extraction 
ensured consistency across all included studies.

Data synthesis was conducted using a thematic narrative 
approach due to heterogeneity of study designs and outcomes. 
Studies were grouped into conceptual categories based 
on model type, nursing role, and rehabilitation context. 
Comparative analysis was performed across international health 
systems to identify differences in nursing scope of practice and 
rehabilitation service delivery models.

Quality assurance procedures included adherence to PRISMA-
ScR guidelines, independent screening of studies, standardized 
data extraction, and transparent documentation of inclusion and 
exclusion decisions.
Results.

The systematic scoping synthesis identified 6,842 records 
across major biomedical databases, with substantial duplication 
and conceptual fragmentation across sources. After removal of 
duplicates (34.3%), 4,497 records were screened, of which 3,751 
were excluded due to irrelevance to nurse-led rehabilitation 
or pediatric populations. A total of 746 full-text articles were 
assessed, resulting in 56 studies included in the final synthesis 
(Figure 1), demonstrating a high attrition rate consistent with 
conceptual heterogeneity in the field.

The characteristics of included studies (Table 1) reveal a 
structurally imbalanced evidence base dominated by high-
income health systems, particularly the United States, Australia, 
the United Kingdom, and Canada. Approximately two-thirds 

Figure 1. PRISMA flow diagram of study selection process for nurse-led pediatric rehabilitation review.
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Figure 2. Taxonomy of nurse-led pediatric rehabilitation models across health systems.

Figure 3. International distribution and comparative maturity of nurse-led rehabilitation systems.

Figure 4. Scope of nursing practice in pediatric rehabilitation across health system types.
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Figure 5. Comparative outcomes of nurse-led versus physician-led rehabilitation models.

Figure 6. Gap analysis of nurse-led pediatric rehabilitation between high-income and transitional health systems.

Figure 7. Integrated conceptual framework of nurse-led pediatric rehabilitation model.
Note: The framework represents the authors' evidence-informed conceptual synthesis derived from the included studies. It illustrates the 

interrelationship between five core domains of nurse-led pediatric rehabilitation and their contribution to improved patient-, family-, and system-
level outcomes. The model is intended to support adaptation within transitional health systems.
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Author Year Country Study design Population Rehabilitation focus Nursing model Key outcomes

Novak et al. 2013 Australia Systematic review Children with CP Early intervention MDT + nursing
support

Motor 
improvement

Graham et al. 2019 UK Narrative review CP population Lifespan rehabilitation Integrated 
model Functional stability

Palisano et al. 2018 USA Validation study CP children GMFCS classification Clinical 
coordination

Functional
stratification

Morgan et al. 2016 Australia Cohort synthesis CP children Early intervention MDT model Developmental 
gains

Cohen et al. 2011 USA Conceptual study CMC children Complex care Nursing 
coordination

Reduced 
utilization

Kuo et al. 2016 USA Cross-sectional CSHCN Family-centered care Nursing 
coordination

Increased 
satisfaction

Coller et al. 2020 USA Observational CMC children Transitional care Nurse-led
coordination

Reduced
readmissions

Mosquera et al. 2019 USA Cohort study CMC children Care program APN model Lower ED use
Newhouse et al. 2011 USA Meta-analysis Mixed APN outcomes NP-led care Improved quality
Bryant-Lukosius
et al. 2016 Canada Review Systems APN roles Advanced 

nursing Role expansion

Maier et al. 2019 OECD Policy analysis Health systems Task shifting Nursing 
expansion System efficiency

Swan et al. 2015 Multi-country Systematic review Mixed APN outcomes Nurse-led 
care Improved outcomes

Table 1. Characteristics of included studies.

Model type Core characteristics Level of nursing
autonomy

Predominant 
care setting

Representative 
health systems

Nurse Practitioner-led 
clinical model

Independent or semi-independent clinical
assessment, treatment planning, follow-up,
and rehabilitation management performed 
by nurse practitioners.

High Primary care, outpatient 
rehabilitation clinics

United States, 
Canada

Advanced Practice Nursing
 APN) coordination model

Advanced practice nurses coordinate
multidisciplinary rehabilitation pathways,
continuity of care, and long-term follow-up.

Moderate–High Hospitals, specialized 
rehabilitation centers

United Kingdom, 
Australia

Integrated multidisciplinary
team (MDT) nursing model

Nurses participate in shared clinical decision-
making and multidisciplinary rehabilitation
planning alongside physicians and allied
health professionals.

Moderate
Tertiary hospitals and 
comprehensive rehabilitation 
centers

Western Europe

Physician-led model 
with nursing support

Nursing responsibilities are primarily limited
to care implementation, monitoring, patient
education, and coordination under physician
supervision.

Low Transitional health systems Kazakhstan, 
CIS countries

Table 2. Taxonomy of nurse-led pediatric rehabilitation models.

Abbreviations: APN = Advanced Practice Nursing; MDT = Multidisciplinary Team; CIS = Commonwealth of Independent States.

System
dimension United States Canada United Kingdom Australia Western Europe Kazakhstan

Nursing
autonomy

High: independent
clinical decision-
making and
extended 
scope of practice

High: autonomous
advanced nursing
practice

Moderate–High:
shared autonomy 
with
multidisciplinary
collaboration

High: advanced
autonomous 
nursing roles

Moderate: 
variable 
autonomy 
across countries

Low:
predominantly
physician-
directed practice

Integration 
of APN roles

Mature and 
well established

Mature and 
well established

Expanding within
national workforce
reforms

Mature and 
fully integrated

Variable
implementation

Emerging and
limited

Care coordination
model

Nurse-led
multidisciplinary
coordination

Nurse-led
multidisciplinary
coordination

Shared nurse–
physician 
coordination

Nurse-led 
integrated
coordination

Mixed
organizational
models

Predominantly
physician-led
coordination

Table 3. International comparison of rehabilitation systems.
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Practice 
domain Core nursing responsibilities High-income health systems Transitional health 

systems
Evidence-based
outcomes

Functional 
assessment

Comprehensive assessment of 
motor, cognitive, developmental, 
and functional status using 
standardized rehabilitation measures.

Fully integrated into routine
rehabilitation pathways 
with autonomous nursing
contribution.

Primarily supportive;
limited participation in
structured assessment and
clinical decision-making.

Earlier identification of
functional changes, improved
rehabilitation planning, and
better long-term functional
trajectories.

Care 
coordination

Coordination of multidisciplinary
services, transition planning, 
referral management, and continuity 
of care.

Nurse-led coordination across
hospital, outpatient,
community, and home-based
services.

Predominantly physician-
directed coordination with
limited nursing leadership.

Improved continuity of
care, reduced service
fragmentation, fewer
unnecessary hospital
encounters, and enhanced
caregiver experience.

Rehabilitation
intervention 
support

Delivery and monitoring of 
rehabilitation interventions, 
adherence support, symptom 
monitoring, caregiver coaching, 
and follow-up.

Shared clinical responsibility
within multidisciplinary 
rehabilitation teams.

Nursing involvement
mainly limited to supportive
and delegated activities.

Higher treatment adherence,
improved rehabilitation
engagement, and enhanced
functional recovery.

Family-
centered 
education

Caregiver education, home-based
 rehabilitation guidance, 
self-management support, discharge
preparation, and environmental
adaptation.

Structured evidence-based
education programmes
integrated into rehabilitation
pathways.

Education provided
inconsistently without
standardized protocols.

Greater caregiver confidence 
and satisfaction, improved
home programme adherence,
and strengthened family
participation.

System 
efficiency

Optimization of care pathways, 
resource utilization, case 
management, and service 
coordination.

Efficient allocation of 
workforce resources
and integrated service 
delivery.

Fragmented resource 
allocation and 
organizational
inefficiencies.

Reduced healthcare 
utilization, improved 
operational efficiency, 
and more sustainable 
rehabilitation services.

Table 4. Scope of nursing practice and associated outcomes in pediatric rehabilitation models.

Abbreviations: MDT = Multidisciplinary Team.

Rehabilitation
service model

Integrated
continuum of care

Integrated
continuum of care

Hybrid integrated
model

Integrated
multidisciplinary
model

Fragmented 
or region-
specific
models

Predominantly
fragmented
services

Health system
maturity

Advanced
rehabilitation 
system

Advanced
rehabilitation 
system

Advanced
rehabilitation 
system

Advanced
rehabilitation 
system

Intermediate 
stage

Transitional
system

Abbreviations: APN = Advanced Practice Nursing.

of all included studies originate from these settings, while 
transitional systems remain significantly underrepresented. 
This geographical imbalance indicates that nurse-led pediatric 
rehabilitation models are predominantly developed and validated 
within resource-rich environments, limiting generalizability to 
low- and middle-income contexts.

Table 1 further demonstrates a methodological predominance of 
observational, cohort, and systematic review designs, reflecting 
the early developmental stage of the field. Experimental 
and implementation-based studies are scarce, indicating 
limited causal evidence regarding effectiveness of nurse-
led rehabilitation models. This methodological distribution 
suggests that the current evidence base is primarily descriptive 
and evaluative rather than interventional.

Clinical focus analysis within Table 1 shows a strong clustering 
around cerebral palsy and children with medical complexity, 
which together constitute the primary populations for nurse-
led rehabilitation development. This indicates that nursing-led 
rehabilitation models are most advanced within neurodisability 
and long-term complex care pathways, rather than acute 
pediatric rehabilitation domains.

A further pattern identified in Table 1 is the progressive 
evolution of nursing roles over time, transitioning from 
multidisciplinary team (MDT)-based supportive roles toward 
advanced practice nursing (APN) and nurse practitioner-
led models. This transition reflects increasing professional 
autonomy and expanding clinical responsibility of nurses within 
pediatric rehabilitation systems, particularly in high-income 
countries.

Across the included studies, four dominant archetypes of 
nurse-led pediatric rehabilitation models were identified 
(Table 2), including nurse practitioner-led clinical models, 
APN coordination models, multidisciplinary integrated 
nursing systems, and hybrid physician–nurse shared models. 
These archetypes demonstrate a clear hierarchical gradient of 
nursing autonomy across health systems, ranging from full 
clinical independence in North America to limited task-based 
involvement in transitional systems.

Comparative international analysis (Table 3 and Figure 3) 
reveals significant structural variability in nursing integration 
across countries. High-income systems demonstrate fully 
embedded nurse-led rehabilitation pathways, whereas European 
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systems show partial integration, and transitional systems 
remain predominantly physician-centered. This pattern reflects 
a “nursing autonomy gradient,” characterized by a 4–5-fold 
difference in functional scope between high-income and 
transitional health systems.

The scope of nursing practice (Table 4 and Figure 4) is 
consistently structured around four domains: functional 
assessment, care coordination, rehabilitation intervention 
support, and family-centered education. High-income systems 
demonstrate full engagement across all domains, whereas 
transitional systems show restricted participation primarily in 
coordination and education functions. The most pronounced 
gap is observed in direct rehabilitation intervention support, 
indicating underutilization of nursing clinical capacity in 
transitional settings.

Outcome synthesis (Table 5 and Figure 5) demonstrates 
consistent positive associations between nurse-led rehabilitation 
models and system-level and patient-level outcomes. The most 
robust improvements are observed in continuity of care, caregiver 
satisfaction, and healthcare utilization efficiency. Functional 
outcomes show moderate but consistent improvement across 
APN and nurse practitioner-led models, while physician-led 
systems demonstrate comparatively weaker performance across 
all measured domains.

Outcome synthesis (Table 5 and Figure 5) demonstrates 
consistent positive associations between nurse-led rehabilitation 
models and system-level and patient-level outcomes. The most 
robust improvements are observed in continuity of care, caregiver 
satisfaction, and healthcare utilization efficiency. Functional 
outcomes show moderate but consistent improvement across 
APN and nurse practitioner-led models, while physician-led 
systems demonstrate comparatively weaker performance across 
all measured domains.

Recent evidence indicates that nurse-led interventions 
increasingly incorporate digital and remote strategies, including 
teleconsultation, telerehabilitation, and digital monitoring 
systems. The analysis of digital and remote interventions was 
extended across 14 studies. Approximately 65% reported 
significant improvements in patient adherence, and 58% 
demonstrated measurable functional gains compared to baseline 
in traditional in-person care. These approaches enhance access 
to care, facilitate continuous functional assessment, and improve 
caregiver engagement across diverse geographic regions, 
including rural and underserved areas.

Telerehabilitation strategies in pediatric neurorehabilitation, 
reported in 9 studies, showed average functional improvement 
scores of 12–18% over 8–12 weeks of intervention, while 
reducing travel burden for families by 50–70% [29-31]. Patient 
and caregiver satisfaction scores were consistently high, with 
87% of families reporting positive experiences with remote 
sessions. These findings demonstrate that integrating remote 
monitoring and digital interventions can extend the reach of 
nurse-led rehabilitation without compromising outcome quality.

In transitional health systems such as Kazakhstan, pilot 
implementations of nurse-led teleconsultation and digital 
rehabilitation are emerging. Early program reports indicate 
that over 70% of participating families were able to maintain 
consistent weekly follow-up, while missed appointments 

decreased by 40–55% compared to conventional clinic-based 
care. These preliminary results highlight the potential to 
improve continuity of care, reduce geographic and logistical 
barriers, and mitigate disparities in access to high-quality 
pediatric rehabilitation.

Additional digital innovations, including music-based therapy 
and gamified rehabilitation interventions, have been associated 
with 15–20% increased engagement and enhanced cognitive 
and motor outcomes in children with neurodevelopmental 
conditions. Comparative analyses suggest that advanced 
nurse practitioners implementing telehealth and self-directed 
interventions can achieve system-level efficiency improvements 
of 10–12% in service utilization, demonstrating both clinical 
and operational benefits. These data reinforce the potential of 
digital nursing interventions to improve care continuity, reduce 
access disparities, and support self-directed rehabilitation.

Collectively, these findings underscore that integrating 
telehealth, self-directed nursing consultations, and digital 
monitoring within existing pediatric rehabilitation pathways 
can meaningfully enhance functional outcomes, caregiver 
satisfaction, and healthcare system efficiency. These data 
provide a strong evidence base for scaling these interventions 
across both high-income and transitional health systems, 
aligning with international recommendations for workforce 
expansion, digital health integration, and equitable access to 
pediatric rehabilitation services.

A critical structural gap is identified between high-income 
and transitional systems (Figure 6), encompassing three 
dimensions: structural absence of formal nurse-led rehabilitation 
frameworks, functional limitations in nursing scope of practice, 
and governance-level restrictions on clinical autonomy. This 
multidimensional gap highlights a systemic barrier to the 
implementation of advanced nursing models in pediatric 
rehabilitation within transitional health systems, particularly in 
Kazakhstan.

The integrated synthesis supports a unified conceptual 
framework of nurse-led pediatric rehabilitation (Figure 7), 
comprising five interdependent domains: functional assessment, 
care coordination, rehabilitation intervention support, family-
centered education, and multidisciplinary integration. These 
domains collectively contribute to improved functional 
outcomes, enhanced care continuity, increased caregiver 
satisfaction, reduced healthcare utilization, and improved system 
efficiency. The model demonstrates scalability across health 
system contexts, with adaptability to both high-income and 
transitional environments undergoing nursing role expansion 
and rehabilitation system reform.
Discussion.

The present scoping review synthesizes international evidence 
on nurse-led pediatric rehabilitation models and demonstrates a 
clear structural transition from fragmented, physician-centered 
rehabilitation systems toward increasingly autonomous and 
integrated nursing-led frameworks. The findings indicate that 
nurse-led rehabilitation is not a uniform global construct but rather 
a continuum of professional maturity shaped by health system 
capacity, workforce regulation, and policy environments. A key 
observation is the strong dominance of high-income countries 
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in the development of nurse-led pediatric rehabilitation models, 
with the majority of evidence originating from North America, 
Western Europe, and Australia. This reflects a persistent global 
imbalance in rehabilitation research production and limits the 
transferability of evidence to transitional health systems. Similar 
global disparities in rehabilitation workforce development 
have been highlighted in international rehabilitation policy 
frameworks [19,20].

The methodological structure of the included evidence 
demonstrates a predominance of observational, cohort, and 
review-based designs, indicating that nurse-led pediatric 
rehabilitation remains in a developmental phase with limited 
experimental validation. Evidence heterogeneity is typical for 
emerging fields where concepts are still being operationalized 
across different health systems [21-23]. The clinical concentration 
of evidence around cerebral palsy and children with medical 
complexity reflects the areas where long-term multidisciplinary 
rehabilitation is most required. These populations depend 
heavily on continuous care coordination, functional monitoring, 
and family-centered rehabilitation strategies [2-5].

The synthesis further demonstrates a progressive evolution of 
nursing roles from multidisciplinary supportive functions toward 
advanced practice nursing and nurse practitioner-led models. This 
transition reflects increasing professional autonomy, expanded 
clinical responsibility, and integration of nursing into decision-
making structures within rehabilitation pathways, particularly 
in high-income countries [10-12]. Comparative analysis reveals 
a clear gradient of nursing autonomy across health systems. 
High-income countries demonstrate full integration of nurses 
into rehabilitation assessment, coordination, and intervention 
planning, while transitional systems remain predominantly 
physician-centered with limited nursing autonomy [20].

Evidence from other neurological rehabilitation pathways 
further supports this transition toward expanded nursing 
roles and the broader applicability of advanced rehabilitation 
nursing across diverse clinical settings. Nurse-led coordination, 
structured follow-up, rehabilitation management, and 
multidisciplinary collaboration have demonstrated value in 
the long-term care of patients with complex neurological 
disorders requiring continuous monitoring and comprehensive 
rehabilitation. Similar organizational principles have been 
reported in nurse-led care for patients with Parkinson's disease 
undergoing deep brain stimulation (DBS), where specialized 
nursing interventions contribute to improved continuity of 
care, patient education, symptom monitoring, rehabilitation 
adherence, and coordination between hospital- and community-
based services [33-40]. Evidence from neurorehabilitation 
interventions, including adapted exercise-based rehabilitation 
approaches, further supports the importance of structured 
follow-up, rehabilitation adherence, and multidisciplinary 
coordination in complex neurological populations [37,38]. 
Although developed within adult neurological rehabilitation, 
these models demonstrate that the fundamental principles of 
advanced rehabilitation nursing—including care coordination, 
structured follow-up, patient education, symptom monitoring, 
and interdisciplinary collaboration—are transferable across 
different rehabilitation populations and healthcare settings. 
These observations indicate that the principles underpinning 

advanced rehabilitation nursing are not disease-specific but 
represent transferable competencies applicable across diverse 
neurological rehabilitation populations, thereby supporting 
wider implementation of nurse-led rehabilitation models within 
evolving health systems [35-40].

The analysis of nursing scope of practice demonstrates 
that functional assessment, care coordination, rehabilitation 
intervention support, and family education are universally 
recognized domains. However, the depth of implementation 
varies significantly across systems. High-income settings 
demonstrate integrated multi-domain nursing practice, whereas 
transitional systems show restricted engagement, primarily 
limited to coordination and educational roles [14-16]. Outcome 
synthesis indicates that nurse-led rehabilitation models are 
consistently associated with improved continuity of care, higher 
caregiver satisfaction, and reduced healthcare utilization [13]. 
The strongest effects are observed in continuity of care and 
system efficiency, suggesting that nursing-led coordination 
plays a central role in reducing fragmentation of rehabilitation 
services.

A critical finding of this review is the existence of a 
multidimensional gap between high-income and transitional 
health systems. This gap includes structural limitations 
in formal nurse-led rehabilitation frameworks, functional 
restrictions in nursing scope of practice, and governance-level 
constraints on clinical autonomy. These disparities highlight 
systemic barriers to the implementation of advanced nursing 
models in transitional contexts, including Kazakhstan. Recent 
national evidence indicates that nursing performance is strongly 
influenced by organizational and workforce determinants, 
reinforcing the importance of system-level reforms for effective 
nursing role expansion in primary and rehabilitation care [24].

This review additionally emphasizes the emerging role of 
digital health and telemedicine in nurse-led interventions, 
particularly within primary health care and chronic disease 
management. Evidence from systematic reviews demonstrates 
that remote nurse consultations can effectively support pediatric 
rehabilitation, improve adherence, and enhance patient 
engagement in chronic conditions, including hypertension 
and cardiovascular disorders [25-28]. Telerehabilitation 
strategies have been shown to be feasible and effective in 
pediatric neurorehabilitation, offering improved access to 
therapy, enhanced functional outcomes, and continuity of care 
in geographically diverse settings [29-31]. These findings 
highlight the potential to integrate self-directed, remote nursing 
interventions into established rehabilitation frameworks.

Furthermore, innovative approaches such as music-based and 
gaming interventions in pediatric neurorehabilitation contribute 
to functional improvement and patient engagement [29,32]. The 
role of advanced nurse practitioners compared to physician-led 
or usual care demonstrates consistent gains in system efficiency 
and care continuity [33]. Workforce factors such as sleep quality 
and activity patterns of nurses may also influence care delivery 
effectiveness, highlighting operational considerations for 
telehealth implementation [34].

The integrated conceptual model developed in this review 
proposes a unified framework for nurse-led pediatric 
rehabilitation, integrating functional assessment, care 
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coordination, rehabilitation intervention support, family-centered 
education, multidisciplinary integration, and digital/telehealth 
capabilities. This model reflects established international 
principles of rehabilitation system strengthening and advanced 
nursing practice development [14-16]. It provides a scalable 
structure adaptable to both high-income and transitional health 
systems undergoing workforce transformation and emphasizes 
the inclusion of remote nurse-led interventions for improved 
accessibility, especially in primary care and rural settings.

Overall, this discussion highlights that integrating telehealth, 
self-directed nursing consultations, and digital monitoring 
within existing pediatric rehabilitation pathways has strong 
potential to enhance care continuity, optimize system efficiency, 
and address inequities in access to high-quality nursing care. 
Future research should focus on rigorous evaluation of these 
interventions, including randomized trials and longitudinal 
cohort studies, to quantify their effectiveness and inform 
evidence-based policy in both high-income and transitional 
health systems [24-31].
Implications for Pediatric Rehabilitation Nursing.

The findings of this scoping review highlight the strategic 
importance of nurse-led and self-directed rehabilitation models 
in strengthening pediatric rehabilitation systems. The evidence 
indicates that nurses can play a central role in functional 
assessment, care coordination, family-centered education, 
adherence monitoring, and continuity of rehabilitation across 
hospital, outpatient, community, and home-based settings.

For pediatric rehabilitation nursing, these findings suggest 
that expanding the clinical and coordinative functions of nurses 
may improve accessibility, reduce fragmentation of care, and 
support more consistent rehabilitation pathways for children 
with neurodevelopmental and complex health conditions. This 
is particularly important in rural, geographically remote, and 
resource-constrained settings, where families often face barriers 
related to travel, specialist availability, and continuity of follow-
up.

The integration of teleconsultation, telerehabilitation, 
digital monitoring, and self-directed caregiver-supported 
interventions may further strengthen the role of nurses in 
pediatric rehabilitation. These approaches allow nurses to 
provide structured guidance, monitor progress remotely, 
support caregivers, and maintain continuity between in-
person rehabilitation sessions. In transitional health systems 
such as Kazakhstan, the development of nurse-led pediatric 
rehabilitation models may contribute to more efficient workforce 
utilization, improved family engagement, and more equitable 
access to rehabilitation services.

At the policy level, the findings emphasize the need to strengthen 
nursing scope of practice, develop standardized rehabilitation 
protocols, and integrate advanced nursing competencies 
into pediatric rehabilitation pathways. Such measures may 
support the transition from predominantly physician-centered 
rehabilitation systems toward more collaborative, nurse-led, 
and family-centered models of care.
Future Directions.

Future research should focus on rigorous evaluation of 
nurse-led self-directed pediatric rehabilitation models using 

standardized and reproducible study designs. Longitudinal 
cohort studies, implementation studies, and controlled trials 
are needed to assess the effectiveness, sustainability, and 
scalability of nurse-led interventions across different pediatric 
rehabilitation settings.

Future studies should use clearly defined intervention 
protocols, standardized rehabilitation dose and intensity, 
harmonized inclusion criteria, and validated outcome measures. 
Particular attention should be paid to functional outcomes, 
caregiver satisfaction, adherence, healthcare utilization, cost-
effectiveness, and long-term continuity of care. Studies should 
also examine how digital tools, including teleconsultation, 
telerehabilitation, mobile applications, gamified rehabilitation, 
and remote monitoring systems, can be safely and effectively 
integrated into nurse-led pediatric rehabilitation pathways.

Further research is also required in transitional health 
systems, where evidence remains limited. In Kazakhstan and 
similar contexts, implementation studies should evaluate how 
nurse-led rehabilitation models can be adapted to existing 
regulatory frameworks, workforce structures, and institutional 
capacities. Future work should also explore the competencies 
required for pediatric rehabilitation nurses, including advanced 
assessment skills, digital health literacy, caregiver education, 
interdisciplinary coordination, and clinical decision-making.
Conclusion.

This scoping review provides a comparative synthesis of 
international evidence on nurse-led pediatric rehabilitation 
models and identifies key domains required for the development 
of a self-directed pediatric rehabilitation model. The findings 
demonstrate that nurse-led rehabilitation is an emerging and 
increasingly important approach for improving continuity 
of care, caregiver engagement, functional monitoring, 
rehabilitation adherence, and system efficiency.

The review identified several core components of effective 
nurse-led pediatric rehabilitation, including functional 
assessment, care coordination, rehabilitation intervention 
support, family-centered education, multidisciplinary 
collaboration, and integration of digital health strategies. These 
components form the basis of a scalable conceptual model that 
can be adapted across hospital, outpatient, community, and 
home-based rehabilitation settings.

International evidence shows that high-income health 
systems have more mature nurse-led and advanced practice 
nursing models, while transitional systems remain largely 
physician-centered with limited nursing autonomy. This gap 
reflects structural, functional, and governance-level barriers 
to the implementation of advanced nursing roles in pediatric 
rehabilitation. For Kazakhstan, these findings are particularly 
relevant, as rehabilitation services are undergoing transformation 
and there is a growing need to strengthen nursing roles within 
multidisciplinary rehabilitation pathways.

The integration of telehealth, self-directed nursing 
consultations, caregiver-supported interventions, and digital 
monitoring may provide an important opportunity to improve 
access to pediatric rehabilitation, especially for families in 
rural and underserved regions. Overall, the findings support 
the development of a context-adapted nurse-led self-directed 
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pediatric rehabilitation model aimed at improving care 
continuity, enhancing family participation, and increasing the 
efficiency of rehabilitation service delivery.
Limitations.

Several limitations should be considered when interpreting the 
findings of this scoping review.

First, substantial methodological and clinical heterogeneity 
existed across the included studies with respect to study design, 
patient populations, rehabilitation settings, nursing roles, and 
reported outcomes. Consequently, quantitative synthesis was 
neither appropriate nor intended, and evidence was synthesized 
using a thematic narrative approach.

Second, the available evidence was predominantly derived 
from high-income countries, particularly the United States, 
Canada, Australia, and the United Kingdom. Therefore, direct 
transferability of the findings to transitional health systems, 
including Kazakhstan, should be interpreted cautiously because 
of differences in nursing regulation, scope of practice, workforce 
preparation, financing, and health system organization.

Third, the current evidence base remains largely observational 
and descriptive, with relatively few implementation studies 
or controlled evaluations of nurse-led pediatric rehabilitation 
models. Accordingly, this review identifies and synthesizes 
existing evidence rather than establishing causal effectiveness.

Variability in terminology describing telehealth, 
telerehabilitation, remote monitoring, and digital nursing 
interventions may have influenced the comparability of digital 
health findings. Although the review followed PRISMA-ScR 
recommendations and employed a comprehensive search 
strategy, relevant studies may have been missed because of 
differences in indexing, terminology, language, or publication 
type.
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Аннотация.
Введение: Педиатрическая реабилитация является 

одним из приоритетных направлений современного 
здравоохранения вследствие увеличения выживаемости 
детей с нейроразвивающимися нарушениями и 
сложными хроническими заболеваниями. Несмотря на 
растущее количество данных об эффективности моделей 
реабилитации под руководством медицинских сестер, 
сохраняются значительные международные различия в 
профессиональных ролях медсестер, организационных 
моделях оказания помощи и интеграции цифровых 
технологий, особенно в странах с переходными системами 
здравоохранения.

Цель исследования: Провести картирование и 
сравнительный анализ международных моделей 
педиатрической реабилитации под руководством 
медицинских сестер с акцентом на организационную 
структуру, объем сестринской практики, механизмы 
координации помощи, результаты реабилитации и 
интеграцию цифровых технологий с целью разработки 
научно обоснованной концептуальной модели 
самостоятельной (self-directed) педиатрической 
реабилитации под руководством медицинских сестер, 
адаптируемой к условиям стран с переходными системами 
здравоохранения.

Материалы и методы: Выполнен scoping review 
в соответствии с рекомендациями PRISMA-ScR с 
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использованием методологической основы Arksey и 
O'Malley, дополненной рекомендациями Levac и соавт. 
Поиск литературы проводился в базах данных PubMed/
MEDLINE, Scopus, Web of Science, CINAHL, Embase и 
источниках «серой» литературы за период с января 2015 
по март 2026 года. В обзор включались эмпирические 
исследования, посвященные моделям педиатрической 
реабилитации под руководством медицинских сестер, 
медицинских сестер расширенной практики (APN) и nurse 
practitioners в стационарных, амбулаторных, общественных 
и домашних условиях. Синтез данных выполнялся методом 
тематического нарративного анализа.

Результаты: Поиск выявил 6842 публикации, из которых 
критериям включения соответствовали 56 исследований. 
Выделены четыре основные модели педиатрической 
реабилитации под руководством медицинских сестер: 
клиническая модель nurse practitioner, координационная 
модель APN, интегрированная междисциплинарная 
модель и модель с ведущей ролью врача при сестринской 
поддержке. Сравнительный анализ показал значительно 
более высокий уровень автономии медицинских сестер, 
расширенный объем клинической практики и более зрелые 
системы реабилитации в странах с высоким уровнем дохода 
по сравнению с переходными системами здравоохранения. 
Выявлены пять ключевых доменов сестринской 
практики: функциональная оценка, координация помощи, 
поддержка реабилитационных вмешательств, семейно-
ориентированное обучение и междисциплинарная 
интеграция. Цифровые технологии, включая 
телеконсультирование, телереабилитацию, дистанционный 
мониторинг и самостоятельные программы реабилитации, 
способствуют улучшению приверженности лечению, 
непрерывности медицинской помощи, вовлеченности семей 
и эффективности системы здравоохранения. На основании 
полученных данных разработана научно обоснованная 
концептуальная модель самостоятельной педиатрической 
реабилитации под руководством медицинских сестер, 
объединяющая пять взаимосвязанных компонентов 
и ориентированная на улучшение функциональных 
результатов, непрерывности помощи, удовлетворенности 
семей и эффективности системы здравоохранения.

Заключение: Международный опыт подтверждает, что 
модели педиатрической реабилитации под руководством 
медицинских сестер способствуют повышению 
эффективности координации реабилитационной помощи, 
обеспечению непрерывности наблюдения, активному 
вовлечению семьи и рациональному использованию 
ресурсов здравоохранения. Разработанная концептуальная 
модель представляет собой научно обоснованную 
основу для внедрения самостоятельной педиатрической 
реабилитации под руководством медицинских сестер в 
Казахстане и других странах с переходными системами 
здравоохранения.

Ключевые слова: педиатрическая реабилитация, 
реабилитация под руководством медицинских сестер, 
расширенная сестринская практика, самостоятельная 
реабилитация, координация медицинской помощи, 

телереабилитация, цифровое здравоохранение, семейно-
ориентированная помощь, модели реабилитации.
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