
R E V I E W

Summary and Critical Appraisal of Evidence for 
Intrahospital Neonatal Transport
Xingchen Li 1, Tonghui Suo2, Fengqin Zhang2, Liping Wang2

1Department of Nursing, The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, 
Hefei, Anhui, People’s Republic of China; 2Department of Neonatology, The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, 
University of Science and Technology of China, Hefei, Anhui, People’s Republic of China

Correspondence: Liping Wang, Department of Neonatology, The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University 
of Science and Technology of China, No. 1 Tian’e Lake Road, Government Affairs and Cultural District, Hefei, Anhui, People’s Republic of China, 
Email 578583396@qq.com

Objective: To systematically review and analyze the literature on intrahospital neonatal transport and synthesize the available 
evidence to inform the development of standardized transport procedures.
Methods: Following the “6S” evidence model, a systematic search was conducted across multiple databases from inception to 
August 31, 2025. Eligible documents were appraised for methodological quality, and relevant recommendations and evidence 
statements were extracted and synthesized narratively. The level of evidence and strength of recommendations were graded according 
to the 2014 JBI evidence pre-grading system.
Results: A total of 10 documents were included, comprising 7 guidelines, 2 evidence summaries, and 1 systematic review. A total of 
35 evidence statements were synthesized and grouped into 7 themes: transport team; pre-transport assessment and decision-making; 
preparation of healthcare providers and neonates; preparation of supplies and medications; transport equipment; monitoring and care 
during transport; and handover and quality management. The evidence base was primarily derived from guideline recommendations, 
evidence summaries, and expert consensus.
Conclusion: This review provides a structured synthesis and critical appraisal of the available evidence and recommendations for 
intrahospital neonatal transport. The synthesized recommendations may help inform standardized transport procedures; however, they 
should be interpreted with caution because a substantial proportion of the evidence base is derived from guidelines or expert 
consensus. Further high-quality prospective, multicenter studies are warranted to evaluate the effectiveness, feasibility, and general
izability of these recommendations across diverse clinical settings.
Keywords: neonate, intrahospital transport, evidence summary, evidence-based nursing

Introduction
According to the World Health Organization (WHO), approximately 2.3 million newborns died in 2022 (equivalent to 
nearly 6500 deaths per day), with almost half of all deaths of children under five occurring within the first 28 days of 
life.1 A systematic review estimated that neonatal admissions averaged 134.6 per 1,000 live births across various 
settings.2 In the United States, for example, the proportion of infants admitted to a neonatal intensive care unit 
(NICU) increased from 8.7% in 2016 to 9.8% in 2023.3 These findings indicate that the neonatal period is the most 
vulnerable stage of early life in terms of both mortality and hospital-level morbidity.

Given the high global burden of neonatal mortality and morbidity, ensuring the safety and quality of neonatal care has 
become a central focus of perinatal health systems. Advances in neonatal medicine and technology have improved the 
survival of preterm and critically ill infants; however, these advances have also increased the need for complex diagnostic 
and therapeutic procedures performed outside the neonatal unit. Consequently, intrahospital transport, which refers to the 
movement of a neonate from the neonatal intensive care unit or nursery to another department within the same hospital 
for diagnostic or therapeutic purposes, has become a frequent and indispensable component of neonatal care.4,5
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In the early stages of neonatal transport, infants were primarily transferred by manual carrying with simple warming 
measures, with limited continuous physiological monitoring and inadequate resuscitation support.6 The first use of a transport 
incubator in 1900 marked the transition of neonatal transport from simple transfer toward medically supported transport with 
thermal regulation and life-support capabilities.7 After the mid-20th century, neonatal transport further developed toward 
specialization and standardization. Specialized transport teams gradually emerged, comprising neonatologists, nurses, and 
respiratory therapists or emergency personnel, and were equipped with transport incubators, portable ventilators, oxygen 
sources, monitoring devices, and emergency medications, thereby substantially improving safety and physiological stability 
during transport.8 However, intrahospital transport itself is a high-risk medical activity, and this risk may be further increased 
by the immaturity of neonatal physiological systems, unstable respiratory and circulatory status,9,10 and high sensitivity to 
external stimuli such as temperature changes or handling.11 Therefore, neonates undergoing intrahospital transport face 
multiple sources of risk, including the inherent uncertainty of their underlying conditions, complex nursing interventions, and 
dynamic environmental changes that may challenge physiological stability.

Although intrahospital neonatal transport usually lasts only a few to several minutes, even short delays during the 
process can significantly affect patient outcomes. Previous studies have shown that adverse events occur in 22%–27.3% 
of neonatal transports, most commonly involving respiratory or circulatory instability, abnormal temperature, or 
agitation.11–13 These incidents can compromise the effectiveness of treatment, prolong hospitalization, and even increase 
the risk of mortality. Therefore, evidence-based support is needed to enhance the safety of intrahospital neonatal transport 
and to guide clinical decision-making, standardized procedures, and nursing practice. Although several national and 
international organizations have issued guidelines on neonatal transport, these guidelines generally focus on interhospital 
transport. Evidence related to intrahospital neonatal transport remains fragmented and has not yet been systematically 
synthesized or classified.14 This lack of integrated evidence may limit the development of standardized, evidence-based, 
and clinically applicable protocols for intrahospital neonatal transport.

Therefore, this review aimed to evaluate and synthesize the existing evidence on intrahospital neonatal transport using 
an evidence-based approach to identify recommended safety elements, procedural requirements, and effective interventions 
related to the preparation, implementation, and management of intrahospital neonatal transport, thereby providing 
a reference for the development of standardized, evidence-informed, and clinically applicable transport protocols. 
Notably, because relatively few primary studies have specifically examined intrahospital neonatal transport, the available 
evidence in this field is largely derived from clinical guidelines, expert consensus, evidence summaries, and systematic 
reviews. Therefore, the findings and recommendations of this review should be interpreted as a synthesis of the best 
currently available evidence, rather than as conclusions based primarily on direct evidence from interventional studies. The 
study was registered at the Fudan University Centre for Evidence-Based Nursing (registration number: ES20258986).

Materials and Search Methods
Problem Establishment
According to the PIPOST model developed by the JBI Centre for Evidence-Based Healthcare, the clinical question has 
been framed as an evidence-based inquiry.15 The population (P) refers to neonates who require intrahospital transport for 
diagnostic, therapeutic, or nursing purposes. The interventions (I) represent safety strategies and management measures 
applied during the transport process. The professionals/implementers (P) denote healthcare professionals responsible for 
transport implementation, including NICU nurses, transport nurses, and pediatricians. The outcomes (O) include out
comes such as the incidence of adverse events, transport effectiveness and efficiency, and parental satisfaction. The 
settings (S) in which the evidence applies were specifically neonatal intensive care units and other departments involved 
in intrahospital transport. The types of evidence (T) include clinical practice guidelines, expert consensus statements, best 
practice recommendations, evidence summaries, systematic reviews, meta-analyses, and relevant primary research.

Literature Search Strategy
Adhering to the “6S” evidence-based model, a comprehensive and hierarchical literature search was conducted to obtain the 
best available evidence related to intrahospital neonatal transport.16 The retrieval process proceeded from high-level 
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evidence sources to primary studies. The following databases and platforms were systematically searched: UpToDate, BMJ 
Best Practice, Guidelines International Network (GIN), National Guideline Clearinghouse (NGC), Scottish Intercollegiate 
Guidelines Network (SIGN), National Institute for Health and Care Excellence (NICE), Registered Nurses’ Association of 
Ontario (RNAO), Medlive, Joanna Briggs Institute (JBI) Evidence-Based Practice Database, Cochrane Library, PubMed, 
Embase, CINAHL, Web of Science, China Biomedical Literature Database (CBM), China National Knowledge 
Infrastructure (CNKI), and Wanfang Data. To further supplement guideline-related evidence, additional searches were 
performed on websites of professional organizations, including the World Health Organization (WHO), the American 
Academy of Pediatrics (AAP), the Australian and New Zealand College of Anaesthetists (ANZCA), and the Child and 
Adolescent Health Service (CAHS) of Western Australia, focusing on recommendations regarding the safety and quality 
management of intrahospital neonatal transport. Search terms included both MeSH terms and free-text terms. Core concepts 
involved: “neonate”, “newborn”, “premature infant”, “NICU patient”, “in-hospital transport”, “intrahospital transport”, 
“intra-facility transport”, “neonatal transport”, “guideline”, “best practice”, “evidence summary”, “recommendation”, 
“consensus”, “systematic review”, and “meta-analysis”. The search strategy was adapted to the indexing rules and syntax 
requirements of each database, combining MeSH terms and free-text terms with Boolean operators to enhance sensitivity 
and specificity. The literature search covered all publications from the inception of each database to August 31, 2025. An 
example of the PubMed search strategy is shown in Table 1.

Inclusion and Exclusion Criteria for Evidence
Inclusion criteria: (1) Studies of neonates requiring intrahospital transport for diagnostic examinations, therapeutic procedures, 
or surgical interventions, including preterm and term infants; (2) Studies related to intrahospital neonatal transport, including 
pre-transport assessment, preparation, monitoring, equipment management, risk prevention, quality control, and post- 
transport evaluation; (3) Literature types of clinical decision-making resources, guidelines, best practice documents, evidence 
summaries, expert consensus statements, systematic reviews, meta-analyses, and relevant primary research.

Exclusion criteria: (1) Studies involving only interhospital transport or adult intrahospital transport; (2) Low-quality 
literature; (3) Duplicate publications, articles with incomplete information, or studies for which full text was unavailable.

Literature Screening
All retrieved records were imported into NoteExpress, and duplicate publications were removed using both automated and 
manual methods. Two researchers trained in evidence-based methodology independently screened the literature. 
Disagreements between the two reviewers were resolved through consultation with a third expert in evidence-based nursing.

Table 1 PubMed Search Strategy

Step Search Terms

#1 “Infant, Newborn”[MeSH]

#2 Neonate[Title/Abstract] OR newborn[Title/Abstract] OR infant[Title/Abstract] OR “premature infant”[Title/Abstract] OR “NICU 

patient”[Title/Abstract]

#3 #1 OR #2

#4 In-hospital transport[Title/Abstract] OR intrahospital transport[Title/Abstract] OR intra-hospital transport[Title/Abstract] OR intra- 

facility transport[Title/Abstract] OR neonatal transport[Title/Abstract]

#5 Guideline[Title/Abstract] OR best practice[Title/Abstract] OR evidence summary[Title/Abstract] OR recommendation[Title/Abstract] OR 

consensus[Title/Abstract] OR systematic review[Title/Abstract] OR meta-analysis[Title/Abstract]

#6 #3 AND #4 AND #5
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Quality Assessment of the Literature
The methodological quality of the guidelines was evaluated using the Appraisal of Guidelines for Research and 
Evaluation Instrument II (AGREE II).17 The overall quality of each guideline was determined based on standardized 
percentage scores across the six domains as well as item-level ratings. Guidelines with domain scores ≥60% across all 
domains were classified as Grade A and considered directly recommendable for use. Guidelines with three or more 
domain scores <60% but ≥30% were classified as Grade B and were considered recommendable following appropriate 
revision. Guidelines with three or more domain scores <30% were classified as Grade C and were not recommended due 
to suboptimal methodological rigor or low-quality evidence. Systematic reviews were appraised using the JBI critical 
appraisal criteria (2016 version) developed by the Joanna Briggs Institute Centre for Evidence-Based Healthcare in 
Australia.18 Clinical decision-making documents and best-evidence summaries were assessed using the Critical Appraisal 
for Summaries of Evidence (CASE) tool,19 which comprises 10 items rated as “yes,” “partially yes,” or “no.”

The methodological quality of the guidelines was independently assessed by four trained researchers, whereas the 
remaining types of evidence were independently evaluated by two designated researchers. When discrepancies occurred 
in the appraisal results, an evidence-based methodology expert was consulted to make the final determination regarding 
the quality rating.

Evidence Extraction and Synthesis
Evidence extraction and synthesis were independently conducted by two researchers. When evidence from multiple 
sources was consistent, the clearest and most comprehensive evidence was adopted. In cases of inconsistency, priority 
was given to high-quality evidence, evidence-based sources, and the most recent authoritative publications. The JBI 
evidence levels and recommendation system (2014) were used to classify the evidence into five levels (Levels 1–5) 
according to study design.20 Based on evidence level and the FAME principles (feasibility, appropriateness, mean
ingfulness, and effectiveness), the research team determined the recommendation grades as Grade A (strong recommen
dation) or Grade B (weak recommendation) through group discussion. This review adopted a narrative synthesis 
approach. No statistical analysis or quantitative synthesis was performed.

Results
Literature Search Results
A total of 2,804 records were identified through the database and manual searches. After removing duplicates and 
screening the titles and abstracts, 10 documents met the inclusion criteria. These included 7 guidelines,5,21–26 2 evidence 
summaries,27,28 and 1 systematic review.29 The literature screening process is shown in Figure 1. The general character
istics of the included documents are summarized in Table 2.

Results of Literature Quality Appraisal
Quality Appraisal of Guidelines
A total of 7 guidelines5,21–26 were included and appraised using the AGREE II instrument. Of these, 3 guidelines5,23,26 

were rated as Grade A, and the remaining 4 guidelines21,22,24,25 were rated as Grade B. Overall, the methodological 
quality of the included guidelines was high, and all were retained for evidence synthesis. The domain-level standardized 
scores and recommendation grades for each guideline are presented in Table 3.

Quality Appraisal of Evidence Summaries
A total of 2 evidence summaries were included in this review.27,28 Both summaries were rated as “partially met” for the 
item assessing the clarity and transparency of evidence appraisal and were rated as “no” for the item evaluating the 
timeliness of recommendations (ie, updated within the past two years) In addition, the evidence summary by Le Qiong 
et al was rated as “partially met” for the item concerning the comprehensiveness and transparency of the search strategy27 

All remaining appraisal items were rated as “yes” for both summaries Overall, the included evidence summaries 
demonstrated high methodological quality, and both were retained for evidence synthesis.
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Quality Appraisal of the Systematic Review
One systematic review was included in this study.29 The item assessing whether the likelihood of publication bias was 
evaluated was rated as “no,” while all other appraisal items were rated as “yes.” Overall, the methodological quality of 
the systematic review was high, and it was retained for evidence synthesis.

Figure 1 Flowchart of Literature Screening. 
Abbreviations: NGC, National Guideline Clearinghouse; GIN, Guidelines International Network; SIGN, Scottish Intercollegiate Guidelines Network; NICE, National 
Institute for Health and Care Excellence; RNAO, Registered Nurses’ Association of Ontario; JBI, Joanna Briggs Institute; CBM, Chinese Biomedical Literature Database; 
CNKI, China National Knowledge Infrastructure; WHO, World Health Organization; AAP, American Academy of Pediatrics; ANZCA, Australian and New Zealand College 
of Anaesthetists; CAHS, Child and Adolescent Health Service (Western Australia).

Table 2 Characteristics of Included Literature (n=10)

Author(s)/Institution Publication 
Year

Literature 
Source

Type of 
Evidence

Literature Topic

Yan et al23 2025 Medlive Guideline Neonatal transport in primary healthcare institutions

Kong et al21 2017 Medlive Guideline Neonatal transport guideline (2017 Edition)

National Center for 
Children’s Health, China5

2023 CNKI Guideline Clinical practice guideline for intrahospital transport of 
hospitalized children (2023 edition)

CAHS24 2023 CAHS Guideline Intrahospital transport of the neonate

ANZCA25 2025 ANZCA Guideline Guideline for transport of critically ill patients (4th edition)

Tourneux et al26 2022 PubMed Guideline Optimising homeothermy in neonates

Narli et al22 2018 PubMed Guideline Turkish neonatal society guideline on the safe transport of 

newborn

(Continued)
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Evidence Synthesis
The research team extracted 35 evidence items related to intrahospital neonatal transport, which focused on seven key 
aspects: transport team, pre-transport assessment and decision-making, preparation of healthcare providers and neonates, 
preparation of supplies and medications, transport equipment, monitoring and care during transport, handover and quality 
management. These evidence items encompass the key operational elements before, during, and after intrahospital 
neonatal transport, providing a scientific basis and practical guidance for neonatal transport (Table 4).

Discussion
Establishment of the Transport Team
Available evidence indicates that the quality and composition of the transport team play a critical role in successful 
neonatal transport.22 Evidence statements 1 through 3 highlight the core requirements for intrahospital neonatal transport 
teams. Neonates, especially preterm and critically ill infants, are prone to sudden complications, such as respiratory 
distress, circulatory instability, and hypothermia, during transport; these complications require immediate intervention by 
trained professionals.30 A prospective study conducted in Japan showed a significantly lower incidence of adverse events 
during transport performed by skilled personnel than during transport performed by less experienced staff.31 Therefore, 
team members should regularly receive training in neonatal resuscitation and critical care, have hands-on experience in 
treatment and nursing care, and be proficient in emergency techniques and equipment operation22,24,25,28 to facilitate 
prompt and accurate management of unexpected events during transport.32 However, recommendations for establishing 
dedicated neonatal transport teams are largely based on low-level evidence and have not been supported by sufficient 
high-quality comparative studies. Current evidence shows only an association between transport by skilled professionals 
and a reduced risk of adverse events. It does not clearly identify the unique outcome advantages of dedicated specialized 
teams compared with well-trained ad hoc teams.33 Therefore, it is unclear whether improved transport safety is 
attributable to the structure of specialized teams or to standardized professional training. Available evidence also suggests 
that transport team members should be relieved of other clinical duties during intrahospital transport and focus fully on 
transport-related responsibilities. However, this requirement may be difficult to implement in resource-constrained 
healthcare settings, particularly in primary-level hospitals where staffing shortages are common.25

In some developing countries, the establishment of intrahospital neonatal transport teams remains at an exploratory stage, 
and ad hoc team models are still the predominant approach. Transport responsibilities are often temporarily assumed by on- 
duty nurses and attending physicians without dedicated transport positions. This model is characterized by an unstable team 
structure, inconsistent competency standards, fragmented workflows, and insufficient emergency response capacity, which 
may indirectly increase the risk of adverse events during the transport of critically ill neonates. However, these risks cannot be 
attributed solely to the absence of dedicated transport teams. Their underlying causes are also related to insufficient investment 
in professional training, a lack of standardized transport protocols, and limited healthcare resource allocation.

Table 2 (Continued). 

Author(s)/Institution Publication 
Year

Literature 
Source

Type of 
Evidence

Literature Topic

Liang et al28 2022 CNKI Evidence summary Summary of the best evidence for the preventive strategies of 
unplanned endotracheal extubation in children with 

mechanical ventilation

Haydar et al29 2020 PubMed Systematic review Adverse events during intrahospital transport of critically ill 

children

Le et al27 2022 CNKI Evidence summary Evidence summary for hypothermia prevention and 

management in premature infants

Abbreviations: CNKI, China National Knowledge Infrastructure; ANZCA, Australian and New Zealand College of Anaesthetists; CAHS, Child and Adolescent Health 
Service (Western Australia).
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Table 3 Quality Evaluation of Included Guidelines (n=7)

Included Literature Percentage of Domain Standardization (%) ≥60% 
Number of 

Fields

≥30% 
Number of 

Fields

Recommended 
Level

Recommendation

Scope 
and 

Purpose

People 
Involved

Rigor of 
Development

Clarity of 
Presentation

Applicability Editorial 
Independence

Yan et al23 98.61 75.00 77.60 88.89 67.71 81.25 6 6 A Yes

National Center for 

Children’s Health, 
Chinal5

97.22 91.67 87.50 97.22 84.38 83.33 6 6 A Yes

Kong et al21 86.11 72.22 56.25 83.33 69.79 66.67 5 6 B Yes

CAHS24 80.56 61.11 36.46 79.17 48.96 35.42 3 6 B Yes

Narli et al22 84.72 55.56 31.77 81.94 61.46 75.00 4 6 B Yes

Tourneux et al26 95.83 76.39 81.25 91.67 63.54 77.08 6 6 A Yes

ANZCA25 88.89 68.06 31.77 83.33 70.83 37.50 4 6 B Yes
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Table 4 Best Evidence Summary of Intrahospital Neonatal Transport

Category Evidence Content Evidence 
Level

Recommendation 
Level

Transport Team 1. The quality and composition of the transport team play a critical role in the success of neonatal transport. 
Team members should undergo regular training in neonatal resuscitation and neonatal transport, possess 
experience and expertise in critical care for critically ill newborns, and be proficient in all emergency and 
stabilization techniques required for treating neonatal critical illnesses. They must also be able to correctly 
and efficiently operate all equipment and devices needed during transport and neonatal care.22,24,25,28

5 A

2. The physician is expected to play a leading role in the transport team, serving as the organizer and 
decision-maker for the transport.21

5 A

3. Members of the transport team should be exempt from other duties during the transport.25 5 B

Pre-transport Assessment 
and Decision-making

4. Before transport, an appropriate neonatal transport scoring system should be used to assess the severity 
of illness according to available conditions.23

3 A

5. Nurses and physicians should jointly assess the risks and benefits of transport and, after full disclosure to 
the parents, the decision regarding whether the infant should be transported should be made jointly by 
healthcare providers and the family. Infants should not be moved unless absolutely necessary. Written 
informed consent from the parents should be obtained prior to transport, and family members should be 
involved in the process whenever possible.5,22,24

5 B

6. Transport risk levels should be classified to guide personnel allocation and the preparation of required 
equipment and medications. Level I includes critically ill infants with unstable respiratory and/or circula
tory status who require or may require advanced life support during transport. Level II includes critically 
ill infants with relatively stable respiratory and circulatory functions and a lower risk of deterioration. 
Level III includes stable infants who are unlikely to deteriorate during transport.5

1 B

Preparation of Healthcare 
Providers and Neonates

7. Personnel qualifications:5

Level I: Transport team members should have ≥3 years of work experience and ≥2 years in neonatology; 
Level II: Team members should have ≥1 year of experience in neonatology; Level III: Team members 
should have ≥6 months of experience in neonatology.

5 B

8. Infants on respiratory support ie CPAP/HHF or low flow require at least two nursing staff members to 
attend to the transfer.24

5 B

9. Before transfer, adequate coordination and communication should occur between the sending and 
receiving departments to ensure that the receiving department has sufficient personnel and equipment 
to admit the infant.5,24

5 A

10. The transport route must be planned before transfer.5 5 A

11. Infants requiring respiratory support should receive heated and humidified gases.26,27 1 A

12. Mechanical ventilation delivered by a portable ventilator provides more stable ventilation than manual 
ventilation for intubated infants and reduces fluctuations in blood gas parameters.21,29

3 A

13. Before connecting the ventilator, the functional settings and checks should be completed, and it should be 
ensured that the alarm system is functioning properly.24

5 A

14. Before transfer, the infant should be connected to the transport ventilator, which should be run for 5– 
10 minutes to assess tolerance.24 Blood gas analysis may be performed if necessary.24 The target 
parameters before transport include: pH 7.25–7.40, PaCO2 30–45 mmHg, PaO2 45–75 mmHg.22

5 B

15. The infant should be reassessed prior to transport, especially after all monitoring equipment and the 
transport ventilator have been connected.25

5 A

16. Before transport, airway security, patency of intravenous access, and secure fixation of all internal devices 
should be ensured.25 Endotracheal suctioning should be performed before transport according to the 
infant’s clinical needs.22,24

5 A

(Continued)
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Table 4 (Continued). 

Category Evidence Content Evidence 
Level

Recommendation 
Level

Preparation of Supplies and 
Medications

17. The supply of consumables (including oxygen and medications) should exceed the maximum estimated 
transport duration. Required amounts should be predetermined with an additional buffer of at least 20%; 
oxygen should have a 50%–100% reserve.25

5 A

18. Protective equipment such as hearing and eye protection should be used as needed.25 5 A

19. Medications should be prepared according to risk levels.5 5 B

Level I: Epinephrine, 0.9% sodium chloride injection, midazolam, dexamethasone, and 10% glucose injection

Level II: Epinephrine, 0.9% sodium chloride injection, and 10% glucose injection

Level III: Epinephrine and 0.9% sodium chloride injection.

20. Ensure the infant receives adequate muscle relaxants or sedatives before transport, and bring additional 
doses if needed.24

5 A

Transport Equipment 21. Neonatal transport requires dedicated equipment, which must not be shared with adult transport. 
Equipment should be stored in fixed locations and be easily accessible when needed.22,25

4 A

22. Multifunctional monitors capable of monitoring cardiac rhythm, oxygen saturation, and invasive/non- 
invasive blood pressure should be preferred, and the monitoring devices should have both auditory and 
visual alarm functions.22,25

5 B

Monitoring and Care During 
Transport

23. Continuous monitoring during transport should include heart rate or pulse, blood pressure, respiration, 
oxygen saturation, temperature, and ventilator parameters (including alarm settings), with real-time 
documentation, and any abnormalities should be addressed immediately with appropriate clinical deci
sions made as needed.24,25

5 B

24. Effective thermal management should be implemented during intrahospital transport.22 Heated mat
tresses and incubators are recommended and should be pre-warmed to an appropriate temperature.22

1 A

25. During transfer from the delivery room to the NICU, continuous temperature monitoring with 
a temperature probe should be performed for preterm infants to maintain a temperature between 36.5– 
37.5°C.27

1 A

26. Interventions should be minimized during the transport of preterm infants, and incubator windows 
should be avoided from being opened whenever possible, with any transfer between incubators com
pleted within 15 seconds.22,26

5 A

27. The routine use of cotton hats is recommended for newborns in environments with uncontrolled 
temperature and humidity, and the use of polyethylene wrap bags can also significantly reduce the 
incidence of hypothermia during intrahospital transport in very low birth weight infants.22,26,29

1 A

28. The newborn’s airway should be kept patent with the neck in a slightly extended position, while avoiding 
hyperextension or flexion, and a gel pillow may be used to reduce excessive movement of the head, neck, 
and trachea.21,29

2 A

29. In the event of a sudden clinical deterioration in an infant, respiratory support may be delivered by 
T-piece ventilation via mobile resuscitation device or hand bagging.24

5 B

30. The infant’s condition and all medical interventions during transport should be clearly documented in the 
medical record.5

5 B

Handover and Quality 
Management

31. Checklists are recommended for pre-transport, intra-transport, and post-transport verification and 
handover.5,25,29

5 B

32. It is recommended to use the Transport Risk Index of Physiologic Stability at least twice to evaluate the 
infant’s physiologic changes before and after transport: once within 15 minutes after the transport team 
arrives to receive the infant, and again within 15 minutes after the infant is admitted to the NICU.22

5 B

33. Near-miss events, adverse events, and major adverse events should be reported promptly for subsequent 
analysis and corrective measures.25

5 B

34. Intrahospital transport should be performed according to standardized transport procedures, and 
individualized transport plans should be developed based on each hospital’s conditions.5

1 A

35. Simulation training of neonatal transport procedures should be strengthened to improve the ability to 
manage emergencies and ensure transport quality.23

3 B

Notes: Evidence levels 1–5 were primarily determined according to study design, with Level 1 representing the highest level of evidence and Level 5 the lowest; Grade 
A (strong recommendation); Grade B (weak recommendation).
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Given the currently limited evidence and variability in healthcare resources, implementation strategies should be 
tailored to regional healthcare resources, hospital capacity, staffing levels, and transport demand. In high-level NICUs 
with sufficient staffing and high transport demand, dedicated transport teams with fixed personnel may be established. 
Clear eligibility criteria, regular specialized training in neonatal resuscitation and critical care, and rigorous competency 
assessment systems should be implemented to ensure proficiency in emergency management and equipment operation, as 
well as rapid responses to transport-related complications. In resource-limited secondary or primary hospitals in 
developing countries, a semi-specialized team model may be more feasible. This approach involves selecting key 
healthcare professionals as core transport personnel, supplemented by regular refresher training and standardized 
protocols to compensate for the structural limitations of ad hoc teams.

Improving Pre-Transport Assessment and Preparation
The included guidelines and evidence summaries consistently emphasized that comprehensive and detailed pre-transport 
assessment and preparation are essential for ensuring transport safety. Evidence suggests that more than 70% of 
transport-related adverse events can be prevented during the preparation phase through systematic assessment and 
standardized procedures.34 Therefore, for high-risk neonates, a detailed risk–benefit assessment should be conducted 
before transport, and the decision to proceed should be made jointly by healthcare professionals and the infant’s family 
after adequate and informed communication.5 Assessment tools, such as the Early Warning Score for Neonates and the 
Transport Risk Index of Physiologic Stability (TRIPS), can be used to quantitatively evaluate disease severity.35–38 Based 
on these scores, a stratified risk classification system may be established to guide appropriate staff allocation and 
medication preparedness.

A study by Kumar et al showed that, even during large-scale intrahospital neonatal transport that had been carefully 
planned, equipment failure and inadequate preparation remained major contributors to physiological instability in 
neonates.39 Therefore, before transport is initiated, the infant’s airway should be kept patent and securely maintained, 
respiratory function should be stable, and effective temperature management should be implemented. In addition, 
personnel, equipment, and essential supplies should be adequately prepared. In addition to a transport incubator, 
multiparameter monitoring equipment, thermal protection supplies, and essential emergency medications, other equip
ment should be selected according to clinical needs, such as oxygen supply devices, portable ventilators, self-inflating 
bags or T-piece resuscitators, portable suction devices and suction catheters, syringe pumps, and stethoscopes. Transport 
should be performed jointly by qualified physicians and nurses. The transport route should be determined in advance, 
with priority given to the shortest and safest route. Relevant departments should also be coordinated in advance to avoid 
unnecessary delays.

For neonates requiring respiratory support, airway fixation and ventilator alarm functions should be carefully checked 
to prevent accidental airway displacement or apnea during transport. It is recommended that, before departure, the 
ventilator be connected to the infant and operated for 5–10 minutes, during which the neonate’s tolerance to mechanical 
ventilation should be closely monitored. If necessary, blood gas analysis may be performed to evaluate whether the 
infant’s oxygenation and ventilation parameters have reached the expected targets.24 Critical medications, such as 
sedatives and vasoactive agents, should be prepared in advance, and the required doses should be accurately calculated 
according to the infant’s body weight and the anticipated duration of transport. Supplies should be sufficient to meet 
needs beyond the expected maximum duration of transport. Oxygen reserves should include an additional buffer of 50%– 
100% to address unexpected transport delays or a sudden increase in oxygen demand.25

Intrahospital neonatal transport should not be regarded simply as spatial transfer. This is particularly true for critically 
ill neonates or those requiring escalation to a higher level of monitoring and treatment. In such cases, the need for 
transport often indicates greater disease severity and is accompanied by more complex nursing procedures, more 
intensive monitoring, and higher resource requirements. Although standardized operating procedures can regulate 
transport practices and reduce predictable deviations in equipment preparation, staff role allocation, en-route monitoring, 
and handover, they cannot completely eliminate the dynamic risks arising from clinical instability and increased nursing 
needs. Increased nursing complexity not only indicates a higher nursing workload but also reflects more potential risk 
points and greater care dependency. During transport, these neonates often require the simultaneous maintenance of vital 
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sign monitoring, medication therapy, line and tube management, safety protection, and team communication. Any 
interruption in monitoring, poor transition between devices, omission of information, or delay in intervention may 
disrupt the infant’s existing clinical stability and thereby increase the risk of transport-related adverse events. Future 
studies may further explore the feasibility of integrating nursing complexity into routine transport assessment tools to 
improve the early identification of high-risk neonates and to provide a basis for clinical decision-making, resource 
allocation, and transport safety management. Meanwhile, digital solutions, such as electronic checklists and intelligent 
early warning systems, may be further explored to support standardized workflows and traceable management during the 
transport preparation phase.

Enhancing Continuous Monitoring and Nursing Care During Transport
Studies have shown that neonates are at increased risk of critical events during transport, such as sudden heart rate 
abnormalities, hypoxemia, hypothermia, and apnea, because of their limited thermoregulatory capacity and unstable 
circulatory function.40,41 Therefore, continuous real-time monitoring and documentation of vital signs throughout 
intrahospital neonatal transport are clinically justified.5,24,25 Continuous monitoring facilitates the early detection of 
changes in clinical status, helps reduce delays in responding to unexpected events, and represents a key strategy for 
preventing adverse events during intrahospital transport.42 During transport, the use of multiparameter monitors equipped 
with audible and visual alarms is recommended.25 When monitored values exceed preset thresholds, such devices can 
promptly alert the transport team, thereby minimizing delays caused by reliance on manual observation. They may also 
support timely identification of clinical deterioration and enable rapid intervention.29 Notably, the effectiveness of 
monitoring depends not only on the equipment itself but also on the team’s ability to respond appropriately to alarm 
signals. At present, however, there is no unified standard for alarm threshold settings or documentation frequency during 
intrahospital neonatal transport, and the available evidence remains limited.

Among the various monitoring parameters, temperature management is considered one of the most critical areas in 
neonatal transport and is supported by relatively stronger evidence. Measures such as using a prewarmed incubator or 
heated mattress, implementing continuous temperature monitoring, and maintaining the body temperature of preterm 
infants within the range of 36.5–37.5°C are supported by high-level evidence (Level 1, Grade A).22,27

Accordingly, strengthening temperature control and thermal protection is essential for preventing neonatal hypother
mia. Evidence indicates that each 1°C decrease in neonatal body temperature is associated with a significantly increased 
risk of respiratory distress and death.43 In this context, warming measures should be initiated before transport begins. The 
transport incubator or heated mattress should be prewarmed to the target temperature in advance.22 During transport, the 
time during which the neonate is exposed outside the incubator should be minimized. In addition, auxiliary measures 
such as plastic wrap and thermal caps may be used to further support temperature and humidity regulation.22,26,29 

Continuous temperature monitoring should be maintained throughout transport, and warming strategies should be 
adjusted dynamically according to the neonate’s condition to ensure that body temperature remains within the normal 
range.27 In addition to preventing hypothermia, maintaining airway patency during transport is also critical. If acute 
clinical deterioration occurs, respiratory support may be provided using a T-piece ventilation device via a mobile 
resuscitation device or a manual resuscitator (Level 5, Grade B).

Overall, the relatively high level of evidence supporting temperature management indicates that thermal stability is not 
merely a routine nursing concern, but a central and evidence-supported safety target during intrahospital neonatal transport. 
In contrast to several other monitoring and care practices that are still mainly supported by expert opinion or low-level 
evidence, thermal management has a clearer evidence base and more actionable recommendations. For clinical practice, 
temperature management should therefore be prioritized in transport protocols and implemented as a structured process that 
includes prewarming of transport equipment, continuous temperature monitoring, minimization of heat loss during transfer, 
appropriate use of thermal protection measures, and documentation during handover. For future research, the focus should 
move beyond confirming the general importance of thermal management toward evaluating the implementation, feasibility, 
and effectiveness of standardized thermal management bundles across different healthcare settings.
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Establishing Standardized Handover Documentation and a Continuous Quality 
Management System
Evidence statements 31–35 collectively demonstrate that neonatal transport is not merely a technical task but a complex 
medical process that relies heavily on system coordination, standardized execution, and ongoing quality improvement. 
Research has shown that structured and standardized handover procedures can significantly reduce information omissions 
and medical errors, while enhancing team efficiency and patient safety.44 In pediatric and neonatal transport, the 
implementation of standardized handover tools such as ISBAR (Identify, Situation, Background, Assessment, 
Recommendation) or checklist-based templates has been associated with a reduction in handover-related problems 
from 9.9% to 1.0%.43 These tools improve the completeness and traceability of handover information, ensuring critical 
details are effectively communicated. Moreover, the Transport Risk Index of Physiologic Stability (TRIPS) can be used 
to quantitatively assess the physiological condition of neonates before and after transport.22 This approach shifts the 
evaluation of transport quality from subjective clinical judgment to measurable physiological outcomes. It enables the 
early detection of subtle deterioration and provides a data-driven foundation for quality monitoring and continuous 
improvement efforts. One study reported that multidisciplinary scenario-based simulations significantly improve staff 
responsiveness to emergencies and proficiency in equipment use.45 These simulations also reduce the occurrence of 
medication omissions and equipment failures during transport. Therefore, strengthening simulation training for neonatal 
transport procedures plays an important role in ensuring transport quality.

Establishing an intrahospital transport management system that emphasizes standardized handover documentation and 
continuous quality improvement should be considered a key priority. Developing individualized neonatal transport plans 
tailored to institutional resources, along with conducting regular scenario-based simulation training, may help to 
strengthen team coordination and enhance patient safety.

Conclusion
This review synthesized the currently available recommendations on intrahospital neonatal transport and categorized them 
into seven domains. Overall, transport safety depends on coordinated team preparation, structured risk assessment, 
adequate equipment and medication preparedness, continuous monitoring and care, and standardized handover and quality 
management. Although the inclusion criteria allowed for eligible primary studies, no primary studies were identified during 
the screening process. Therefore, the evidence synthesized in this review was mainly derived from guidelines, expert 
consensus documents, and evidence summaries, and the overall quality of evidence was limited. Accordingly, these 
recommendations should be regarded as a provisional practice framework rather than definitive practice standards. In 
clinical practice, healthcare institutions should adapt these recommendations according to their available resources, staffing 
capacity, workflow characteristics, and neonatal risk profiles. Future high-quality primary studies are needed to evaluate the 
effectiveness, feasibility, and safety of different transport interventions, team configuration models, and standardized 
handover procedures, as well as their effects on transport safety and neonatal outcomes.
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