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Aim: To explore the lived experiences of nurses involved in Helicopter emergency 
medical services (HEMS), identifying the core challenges they encountered and 
their support needs.
Methods: A qualitative research design was employed. Data were collected 
through semi-structured, in-depth interviews with 14 nurses who had 
participated in at least one HEMS mission. Colaizzi’s phenomenological method 
was used for data analysis to extract key themes from the participants’ narratives.
Results: Four major themes emerged from the analyses: (1) Adaptational 
Challenges in the Aeromedical Environment, including operational constraints 
due to limited cabin space and the need for both physiological and psychological 
adaptation to high-altitude conditions; (2) Multidimensional Safety Risk 
Management, emphasizing the implementation of dual safety protocols for 
crew and patients, as well as comprehensive emergency preparedness; (3) 
Professional Competency Development and Process Optimization, identifying 
barriers in translating theoretical knowledge into practice, and highlighting 
the importance of standardized procedures and effective interdisciplinary 
collaboration; and (4) Professional Identity and the Emotional Support Network, 
underscoring the value of professional recognition, experience sharing, and 
emotional connectedness among team members.
Conclusion: This study shows that most Chinese nurses encounter “reality 
shock” when participating in HEMS, face certain physical and mental burdens, 
and lack highly standardized procedures and emergency response plans during 
task execution. Meanwhile, their professional identity and team collaboration 
capabilities gradually mature as tasks progress continuously.
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1 Introduction

In inter-hospital transfers of critically ill patients, reducing 
transfer time is crucial for improving treatment success rates (1–3). 
Aeromedical Evacuation (AE) is a specialized form of medical 
transport that utilizes aircraft to provide professional medical 
monitoring and care for patients in high-altitude environments (4–6). 
As a core component of aeromedical evacuation, Helicopter 
Emergency Medical Services (HEMS) plays an irreplaceable role in 
emergency medical rescue and critical patient transport by 
overcoming geographical barriers and significantly shortening 
response times (7–10, 61). The effective operation of HEMS relies on 
rigorous equipment maintenance, strict safety protocols, and adequate 
financial support (11), and it has demonstrated value in large-scale 
medical resource allocation during emergencies or special 
circumstances (12). However, this highly efficient mode of transport 
also presents unique clinical challenges: environmental factors during 
flight, such as low atmospheric pressure and hypoxia, may trigger or 
exacerbate respiratory distress and hemodynamic instability in 
patients, thereby increasing the risk of secondary complications (13, 
14). This requires nurses involved to not only possess advanced critical 
care and emergency skills (15) but also be capable of independently 
managing complex clinical changes in an extreme, resource-limited, 
confined environment (16).

As core members of HEMS teams, nurses assume critical 
responsibilities including clinical monitoring, emergency response, 
and team collaboration (17). However, existing research has largely 
focused on aspects such as transfer technologies, patient outcomes, 
or team training (18–20), largely overlooking the lived experiences 
of the nurses who carry out these demanding tasks. Research 
indicates that air medical flight may affect nurses’ job performance 
(21) and that long-term involvement in aeromedical transport may 
exert certain impacts on nurses’ physical and mental well-being 
(22, 23).

In China, aeromedical transport is gradually being adopted and 
promoted by healthcare institutions (20). Chinese nurses typically lack 
prior flight experience before engaging in HEMS, rendering their 
physiological and psychological adaptation challenges particularly 
unique. Currently, no domestic studies have thoroughly investigated 
the psychological adaptation mechanisms or the effectiveness of 
organizational support among these nurses within this specialized 
service context. Applying qualitative research methods to explore 
nurses’ participation in HEMS can effectively uncover their authentic 
experiences and the practical challenges they encounter in this 
demanding environment. Therefore, this study employs a qualitative 
approach to explore Chinese nurses’ lived experiences in HEMS, the 
core difficulties they encounter, and the coping strategies they develop 
in response.

2 Design

2.1 Aim

To explore the experiences, challenges, and coping strategies of 
nurses participating in HEMS in China.

2.2 Design

This study is a qualitative inquiry employing a descriptive 
phenomenological approach, with individual interviews conducted 
between June 2025 and August 2025. The central research question 
was formulated as: “What is the experience of nurses in HEMS?” The 
researchers developed a thematic interview guide (24) to ensure 
comprehensive coverage of key topics and consistency among 
researchers. Based on preliminary interviews with two nurses, the 
interview topic guide was refined and finalized, as detailed in Table 1.

TABLE 1  Interview topic guide.

Interview 
Stage

Topic Example

Introduce

Research Purpose
The purpose of this study is to understand and explore the psychological perceptions and experiences of nurses during their actual 

involvement in HEMS.

Objective The study was conducted and reported based on your psychological perceptions and experiences.

Ethical 

Considerations

This conversation is recorded solely for research purposes and will be kept completely anonymous and confidential. Only the 

research team will have access to the data. Participation is voluntary, and participants may interrupt or withdraw from the study at 

any time without consequence.

Open
Introductory 

Questions
Could you describe the circumstances of the most memorable or your most recent involvement in a HEMS mission?

Develop
Specific 

Experiences

What difficulties have you encountered during your involvement in aeromedical transport? What measures do you believe could 

help you better cope with these challenges in aeromedical transport work?

What difficulties have you encountered during the course of this work? What measures do you believe could help you better cope 

with the challenges encountered in this work?

End

Final Questions
What kind of support do you think is still needed at present?

Do you have any other feelings or suggestions regarding HEMS that you would like to share with me?

Confirm Thank you for your participation, your input will be highly valuable to this research.

Considerations If you need any further assistance or have additional requests, please let us know.
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To ensure rigor and transparency in the study, and to minimize 
researcher bias as much as possible, the authentic experiences of the 
participants were consistently maintained as the central focus. Prior 
to data collection, researchers engaged in writing reflective journals to 
document and examine their preconceived assumptions, underlying 
beliefs, and potential biases. During interviews, open-ended questions 
were employed, and researchers adopted a neutral, non-judgmental 
stance to elicit genuine narratives from participants. In the data 
analysis phase, the research team held regular peer debriefing sessions 
to critically review and discuss emerging interpretations, thereby 
enhancing the credibility and trustworthiness of the findings.

2.3 Research subject

This study employed purposive sampling to recruit nurses who 
had participated in HEMS from six tertiary hospitals located in four 
provinces and one municipality in China. Inclusion criteria were: (1) 
holding a valid nursing license and being officially registered; (2) 
having at least 3 years of clinical experience in critical or emergency 
care; (3) having completed HEMS-specific training and obtained 
relevant qualifications; and (4) having participated in at least one 
HEMS mission. Exclusion criteria included: (1) taking sick or 
maternity leave for more than 6 months during the study period; or 
(2) unwillingness to participate in the study. To ensure diversity, 
participants were recruited from different hospitals. The sample size 

was determined by the principle of data saturation, continuing 
recruitment until no new themes emerged from the interviews. In 
total, 14 nurses from six different hospitals participated in the study. 
Participant demographic characteristics are presented in Table 2. This 
study has been reviewed and approved by the Hospital Medical Ethics 
Committee (2024-KY-0190), and all participants provided informed 
consent and voluntarily took part in the research.

2.4 Data collection

The interviews for this study were conducted by the first author of 
the research team. After obtaining informed consent from each 
participant, all interviews were digitally audio-recorded to ensure a 
complete and accurate record for subsequent transcription and 
in-depth data analysis. Semi-structured interviews were employed as 
the primary data collection method. This approach was guided by a 
pre-designed interview guide, the content of which was closely aligned 
with the core variables of the study, including key topics such as 
“nurses’ experiences in HEMS” and “the challenges faced by nurses in 
this context and their coping strategies.” To prevent the interview 
guide from limiting the breadth and depth of information gathered, 
space was intentionally left for flexible follow-up questions. When 
participants introduced information not covered in the guide but 
deemed valuable to the research, the researcher pursued these 
emergent themes with further probing. This approach ensured a 

TABLE 2  Demographic characteristics of nurses participating in HEMS.

Serial 
number

Age Sex Marital 
status

Number 
of 

children

Educational 
background

a* b* c* Clinical 
position

Professional 
title

1 44 Male Married 2 Bachelor’s Degree 6 19 1 Clinical Nurse Nurse-in-Charge

2 32 Male Married 1 Bachelor’s Degree 2 8 5 Clinical Nurse Nurse-in-Charge

3 34 Female Married 1 Bachelor’s Degree 7 9 1 Clinical Nurse
Senior Nurse-in-

Charge

4 34 Male Married 2 Bachelor’s Degree 8 10 2 Clinical Nurse
Senior Nurse-in-

Charge

5 32 Male Married 2 Bachelor’s Degree 7 9 1 Clinical Nurse
Senior Nurse-in-

Charge

6 39 Male Married 2 Bachelor’s Degree 8 17 5
Nursing Team 

Leader

Senior Nurse-in-

Charge

7 38 Female Married 2 Master’s Degree 7 15 5
Nursing Team 

Leader

Associate Chief 

Nurse

8 40 Male Married 1 Bachelor’s Degree 5 15 1 Clinical Nurse Nurse-in-Charge

9 32 Male Married 1 Bachelor’s Degree 3 7 2 Clinical Nurse Nurse-in-Charge

10 31 Female Married 1 Bachelor’s Degree 5 8 2
Nursing Team 

Leader

Senior Nurse-in-

Charge

11 29 Male Single 0 Bachelor’s Degree 1 4 6 Clinical Nurse Nurse-in-Charge

12 25 Male Single 0 Bachelor’s Degree 2 3 6 Clinical Nurse Nurse-in-Charge

13 39 Male Married 1 Master’s Degree 6 17 1
Nursing Team 

Leader

Associate Chief 

Nurse

14 32 Male Married 2 Bachelor’s Degree 6 9 4
Nursing Team 

Leader

Senior Nurse-in-

Charge

a, Years Since Obtaining the Aviation Certificate; b, Years of Participating in Critical Care Transport; c, Number of Participations in HEMS.

https://doi.org/10.3389/fpubh.2025.1745515
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zang et al.� 10.3389/fpubh.2025.1745515

Frontiers in Public Health 04 frontiersin.org

balance between collecting focused, relevant data and capturing rich, 
individualized experiences, thereby maintaining both thematic 
consistency and sensitivity to unique personal insights. To 
comprehensively capture meaningful information and avoid data 
reduction based solely on verbal content, the researcher simultaneously 
observed and documented participants’ nonverbal cues throughout 
the interviews.

Interview locations were arranged flexibly according to 
participants’ preferences and convenience, primarily falling into two 
categories: (1) In-person interviews: Conducted in a private, familiar, 
and distraction-free environment, a dedicated meeting room at the 
participant’s workplace. The researcher arrived at the site 1 hour in 
advance to set up two digital recording devices, check signal strength, 
confirm ambient noise levels (ensuring background noise remained 
below 30 decibels), and prepare informed consent forms and the 
interview guide. (2) Online interviews: For participants in distant 
locations or with scheduling constraints, interviews were conducted 
via Tencent Meeting. A technical check was performed 30 min prior 
to each session to ensure clear video, stable audio transmission, and 
privacy (e.g., preventing unauthorized access).

Interview Duration: The length of each interview was dynamically 
adjusted based on the complexity of the topic and the participant’s 
willingness to elaborate, generally ranging between 30 and 60 min. This 
duration aimed to cover all core sections of the interview guide within 
a manageable timeframe, minimizing participant fatigue. Approximately 
5 min before the end of each interview, the researcher conducted an 
confirmation, briefly summarizing key points discussed to confirm no 
critical information was omitted and to allow participants the 
opportunity to add any previously unmentioned insights.

2.5 Data analysis

Within 24 h after each interview, two researchers who had 
participated in the data collection independently transcribed the 

audio recordings into verbatim textual data in Word format, while also 
consolidating the field notes taken during the interviews. Subsequently, 
another researcher from the research team, who was not involved in 
the transcription process, cross-checked the two transcripts for 
consistency. In cases where discrepancies were identified, the two 
transcribers first discussed and attempted to reach a consensus. If 
disagreements persisted after discussion, a third researcher resolved 
the issue by repeatedly listening to the original audio recording to 
determine the accurate content. This rigorous verification process 
ensured the authenticity and accuracy of the transcribed materials 
prior to thematic analysis.

The analysis of interview data was conducted using Colaizzi’s 
seven-step method (25). The specific implementation process is shown 
in Table 3. If participants indicated discrepancies, the research team 
revisited the data from the first step and reanalyzed as necessary until 
the participants confirmed the accuracy of the themes, thus ensuring 
the trustworthiness and credibility of the findings. Throughout the 
analysis, Nvivo 14 software was used to assist in data management and 
coding. Two researchers independently analyzed and coded the 
interview transcripts and each developed a preliminary set of themes. 
In cases where discrepancies arose between the two analyses, the 
research team held collaborative discussion sessions to resolve 
differences through consensus, thereby ensuring the objectivity and 
reliability of the analytical process.

3 Results

As illustrated in Figure 1, four core themes emerged from the 
analysis, each encompassing critical sub-themes that reflect the 
multifaceted nature of HEMS nursing. HEMS nurses must not only 
perform precise emergency care in the turbulent cabin of a helicopter, 
but also cope with high psychological pressure in extreme 
environments. Furthermore, they need to balance teamwork and 
patient care amid the fast-paced response. Their true feelings do not 

TABLE 3  Colaizzi’s seven-step method specific implementation process.

Step Step title Action description

Step 1 Familiarization with 

the data

The researchers repeatedly read through the interview transcripts to become thoroughly immersed in the experiences of the 14 

participants regarding HEMS, including aspects such as transport procedures, physiological and psychological responses, challenges, and 

needs, thereby grasping the overall context and flow of the data.

Step 2
Extraction of 

significant statements

Key statements related to nurses’ experiences were extracted from each transcript. For example, a participant’s statement “I suffered severe 

motion sickness and vomited throughout the flight; the gastrointestinal reaction was intense” was retained to ensure that the data 

authentically reflected lived experiences.

Step 3 Initial coding
Preliminary codes were assigned to the extracted significant statements, such as “motion sickness,” “equipment concerns,” “cramped 

space,” and “inadequate training,” forming an initial coding framework.

Step 4 Clustering of codes

Initial codes were grouped based on similarity into broader categories. For instance, “motion sickness,” “tinnitus,” and “noise interference” 

were clustered under “physiological discomfort”; “equipment battery issues” and “difficulty performing procedures in tight spaces” were 

grouped under “transportation environment constraints,” resulting in intermediate-level codes.

Step 5
Development of 

detailed descriptions

Based on the clustered codes, comprehensive descriptions were constructed by integrating participants’ original statements. 

Representative verbatim quotes were incorporated to enhance the authenticity and credibility of the emerging themes.

Step 6 Theme formulation

Similar theme prototypes and their descriptions were compared and synthesized repeatedly. Commonalities were identified and distilled 

into concise, conceptually rich phrases that captured the essence of the phenomenon, thereby refining the analysis to reveal deeper and 

more generalized findings.

Step 7 Theme validation
The formulated themes were returned to 8 participants for member checking, and the participants confirmed that these themes accurately 

reflected their experiences and intentions.

https://doi.org/10.3389/fpubh.2025.1745515
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zang et al.� 10.3389/fpubh.2025.1745515

Frontiers in Public Health 05 frontiersin.org

exist in isolation; instead, these feelings are intertwined and 
complement each other, collectively painting a three-dimensional 
portrait of this profession.

3.1 Theme 1: environmental adaptation 
challenges in air medical transport

3.1.1 Subtheme 1: cabin space constraints and 
operational feasibility

Nurses noted that the confined space of the helicopter cabin 
significantly limits the feasibility and flexibility of nursing 
interventions, particularly imposing severe constraints on procedures 
requiring standing positions, such as cardiopulmonary resuscitation.

Example (P14): “The overall layout is a bit too cramped. I feel like 
the space just isn't sufficient.”

Example (P12): “You can move around a little for instance, 
adjusting medications, monitoring the patient’s condition, or 
checking pupil response. That’s manageable. But when it comes to 
CPR you simply can't stand up to perform chest compressions.”

At the same time, the dense layout of equipment in the cabin, 
which differs markedly from that of ground ambulances, often leads 
to procedural delays when nurses are unfamiliar with the location of 
essential items during their initial missions.

Example (P5): “On my first transfer, I wasn't familiar with where 
things were kept like where are the syringes? Where are the 
medications? Everything felt unfamiliar.”

This subtheme reveals the fundamental constraints that the 
physical environment of HEMS imposes on nursing practice. In 
particular, unfamiliarity with the setting during initial missions often 
leads to operational difficulties and delays, underscoring the critical 
need for training that incorporates authentic, context-specific 
adaptation experiences.

3.1.2 Subtheme 2: physiological stress and 
psychological adaptation in high-altitude 
environments

Nurses reported that physical symptoms such as chest 
tightness, tinnitus, and nausea can impair the precision and 
stability of clinical procedures. At the same time, concerns about 

FIGURE 1

Themes and subthemes.
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flight safety and fear of heights constitute significant psychological 
burdens.

Example (P9): “It was extremely hot in June the aircraft was noisy 
and during longer flights I sometimes felt chest tightness.”

Example (P1): “I vomited the entire way, and I also had strong 
gastrointestinal reactions. I even felt like I needed to rush to the 
bathroom.”

Example (P7): “Because the aircraft is quite unstable and bumpy 
you yourself are not steady either so when you try to perform 
procedures your accuracy and overall control may be significantly 
affected.”

Example (P4): “I am somewhat afraid of heights. At the beginning 
especially when the helicopter started ascending I genuinely felt 
worried. I would have thoughts like, ‘What if we crash? How would 
I save myself?”

To address these physiological and psychological challenges, 
nurses believe they can rely on protective equipment, adaptive 
behaviors, and self-directed psychological adjustment strategies.

Example (P8): “I felt a bit of tinnitus at first but once we actually 
took off I adapted fairly quickly. I was still nervous but I just kept 
encouraging myself.”

This theme reveals that nurses in high-altitude aeromedical 
environments simultaneously experience physical discomfort and 
psychological stress, suggesting that aeromedical systems should move 
beyond reliance on individual coping strategies and instead establish 
an integrated protective framework that combines environmental 
optimization, systematic training, and psychological support.

3.2 Theme 2: multidimensional safety risk 
management

3.2.1 Subtheme 1: multiple safety protection for 
personnel and patients

In HEMS, nurses emphasized the need for rigorous assessment of 
the patient’s condition, the security of medical lines and equipment, 
and strict adherence to the use of dedicated safety harnesses and 
secure stretcher fixation. Additionally, they highlighted the 
importance of providing timely psychological support to conscious 
patients.

Example (P7): “It is essential to assess whether the patient’s 
condition is stable, identify the auxiliary equipment and medications 
currently in use, and pay particular attention to the integrity of 
tubing, especially in patients with artificial airways.”

Example (P11): “Newborns on the aircraft are secured with safety 
belts specifically designed for infants.”

Example (P11): “During helicopter transport of conscious 
patients, the high noise levels, heat, and turbulence often cause 

anxiety and fear. Although hearing protection such as 
headphones or earplugs is provided, nurses and physicians still 
need to offer psychological support, for example by providing 
verbal reassurance or allowing the patient to hold their hand 
or leg.”

Regarding the safety of healthcare personnel and bystanders, 
nurses emphasized that strict adherence to designated entry and exit 
routes must be observed, a low posture should be maintained when 
moving near the aircraft, and the area must be cleared during takeoff 
and landing to mitigate external hazards posed by the rotor blades and 
airflow.

Example (P6): “The rotor blades need to be covered in training, 
including their height. In real helicopter transfers, we always keep 
our heads down to avoid being too high and getting accidentally 
injured. And it really matters from which angle you approach and 
from which angle you exit.”

Example (P8): “During takeoff and landing, we pay close attention 
to the safety of people nearby. Everyone must stay clear of the area, 
and any loose objects that could be blown away by the wind must 
be removed or secured.”

This subtheme underscores that safety protection in helicopter 
aeromedical transport is a systemic endeavor encompassing personnel, 
equipment, procedural protocols, and psychological support. A 
comprehensive safety framework integrating structured physical 
safeguards, rigorous environmental controls, and timely psychological 
interventions is essential to protect both patients and healthcare 
providers throughout the mission.

3.2.2 Subtheme 2: emergency preparedness and 
technical alternatives

In helicopter medical transport, nurses consider the development 
and implementation of systematic emergency response plans essential. 
However, the current coverage of these plans remains insufficient.

Example (P13): “During the transfer, we communicate with the 
doctor about what emergencies might occur with this patient and 
how we should coordinate to manage them.”

Example (P12): “For neonates and pregnant women, there don’t 
seem to be established aeromedical emergency protocols yet. Our 
team currently only includes nurses trained in emergency and 
critical care.”

Moreover, due to the severely limited space in the aircraft cabin, 
conventional emergency interventions cannot be performed and must 
be replaced by specialized technical equipment, for which availability 
must be promptly assessed.

Example (P12): “For cardiopulmonary resuscitation, we bring a 
machine because manual chest compressions are not really feasible 
on the aircraft.”

Example (P5): “From a nursing perspective, we need to assess 
whether the onboard equipment has sufficient power, confirm that 

https://doi.org/10.3389/fpubh.2025.1745515
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zang et al.� 10.3389/fpubh.2025.1745515

Frontiers in Public Health 07 frontiersin.org

the devices are in standby mode, and verify that power sources are 
adequate.”

This subtheme indicates that emergency response in helicopter 
medical transport relies heavily on the dual support of systematic 
contingency plans and specialized emergency equipment, with their 
synergy essential to overcoming environmental constraints and 
ensuring patient safety.

3.3 Theme 3: professional competence 
development and process optimization

3.3.1 Subtheme 1: gap between theoretical 
training and practical application

Current training programs in China are characterized by a 
disconnect between theory and practice, with a notable lack of 
hands-on experience in real flight environments.

Example (P9): “In actual training they mainly covered some 
conceptual content. We did go into the cabin but never actually went 
on a test flight.”

Example (P13): “The real gap I think is that we never got to practice 
in real operations. During training we weren’t actually given the 
chance to fly and experience it firsthand what problems might arise 
on the aircraft and how to handle them.”

In the nurses’ view, competence development depends on the 
continuous accumulation of experience.

For example (P7): “After transporting patients these few times I feel 
I’ve become more familiar with the cabin environment and more 
skilled at performing procedures onboard.”

Example (P12): “Honestly, most of our practical skills have been 
refined gradually through actual flight participation. It’s not 
something that gets perfected during initial training—you really 
learn by doing. I believe many healthcare providers can excel in 
aeromedical rescue, but it takes repeated exposure and practice.”

The pathway of professional competence development moves 
from theory to practice, with knowledge generated through the 
interaction between the body and the environment (26). This 
subtheme reveals that healthcare personnel are prone to experiencing 
“reality shock” during their first operational mission due to 
unfamiliarity with the actual working environment.

3.3.2 Subtheme 2: standardized procedures and 
team collaboration

Nurses believe that teams should improve work quality by 
developing and implementing standardized protocols. Clear and 
efficient team collaboration is essential to ensuring the successful 
execution of missions.

Example (P9): “After every flight, we hold a debriefing session to 
review the entire process, summarize any issues, identify 
shortcomings, and determine what needs attention next time.”

Example (P11): “All supplies in our team are standardized and fixed. 
Medications can be added temporarily based on the patient’s 
condition. We have a designated aeromedical emergency kit with a 
QR code that can be scanned for pre-departure verification. In 
addition, we also perform manual checks by going through each item 
one by one before takeoff. Unlike ground transport if anything is 
missing or forgotten during an air mission it cannot be replaced 
mid-flight so thorough preparation beforehand is absolutely essential.”

However, in the absence of standardized protocols, delays in 
procedures and coordination breakdowns may occur, compromising 
overall efficiency and patient safety.

Example (P2): “Our team didn't have a well-established workflow or 
communication protocol so it caused some issues. For instance, once, 
due to a communication problem, the patient had to wait longer than 
necessary before boarding. But later our department held joint 
discussions and debriefings and gradually improved the situation.”

This subtheme indicates that standardized protocols and team 
collaboration are fundamental to ensuring the safety and efficiency of 
HEMS. Standardized procedures, such as debriefing mechanisms and 
digital checklists, effectively reduce human-related risks.

3.4 Theme 4: professional identity and 
emotional support network

3.4.1 Subtheme 1: professional accomplishment 
and identity construction

Nurses regard aeromedical transport as a highly technical and 
high-risk professional practice, and they gain recognition and a sense 
of pride from colleagues, family, and themselves through successfully 
completing missions and sharing their experiences.

Example (P4): “Sharing my flight experiences with colleagues helps 
everyone gain a better understanding of what actually happens 
during air medical missions. When I talk about it with my family 
my child looks up to me with admiration and thinks Dad is really 
amazing. It makes me feel like I have built a strong and heroic image 
in their eyes. Having taken part in helicopter medical transport truly 
makes me feel capable and proud.”

Example (P3): “At first I was afraid then I became excited and 
finally it turned into a little bit of pride. I felt a sense of professional 
reward in this area and that feeling was quite proud indeed.”

At the same time, the unique advantages of HEMS in terms of 
emergency response timeliness and accessibility further strengthen 
nurses’ sense of meaning and purpose in their work.

Example (P9): “In our setting the cost of ambulance transport and 
air medical transport does not differ much but air rescue is faster. 
Patients are more willing to accept it mainly because it shortens 
transfer time which greatly enhances safety.”

Individuals derive meaning from their experiences through 
narrative (27). This subtheme illustrates that professional identity is 
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reinforced through social engagement, as nurses seek self-
understanding and positioning through interactions with themselves 
and with society.

3.4.2 Subtheme 2: peer knowledge sharing and 
emotional bonding

Nurses believe that sharing experiences among team members 
effectively reduces fear and anxiety among novice colleagues.

Example (P5): “Every colleague who has attended the training may 
potentially participate in helicopter transfers. We let them know in 
advance what it feels like to be on the aircraft, helping to reduce fear 
before their first flight.”

Example (P14): “We also communicate with our colleagues about 
where to place each piece of equipment most reasonably. We discuss 
how to manage the situation if the patient’s condition changes. In 
addition, we inform them in advance that the aircraft is quite noisy, 
so they can be prepared ahead of time.”

Moreover, by jointly discussing challenges encountered in practice 
and strategies for managing them, nurses not only refine workflows 
but also strengthen their collective identity and psychological 
resilience.

Example (P11): “After completing flights, we exchange experiences 
and share what happened during the mission, including any 
unexpected situations and how they were handled, to avoid similar 
issues in the future. If a particularly noteworthy or typical case 
arises, we often discuss it during meetings and sometimes present it 
using a PPT for further sharing and learning.”

This subtheme highlights that informal emotional exchanges are 
crucial for sustaining professional resilience. Participants cultivated a 
supportive culture through sharing experiences and empathizing with 
one another’s emotions. This informal support mechanism 
compensates for the limitations of formal training and proves 
particularly effective in managing psychological stress.

4 Discussion

This study employed semi-structured interviews to systematically 
explore the multidimensional factors underlying nurses’ professional 
adaptation and psychological experiences in HEMS. The findings 
indicate that the challenges and stressors encountered during 
aeromedical transport result from the complex interplay of individual 
experience, organizational support, training systems, and the external 
operational environment.

4.1 Challenges and optimization directions 
of special air transport environments on 
medical adaptability

HEMS plays an irreplaceable role in the inter-regional care of 
critically ill patients; however, its safety and efficiency are significantly 

constrained by the physical environment of the aircraft cabin. Previous 
studies have shown that limited space not only restricts the 
deployment of medical equipment and the feasibility of critical 
interventions such as cardiopulmonary resuscitation (28), but also 
that continuous vibration during flight can impair hand–eye 
coordination through bone conduction (29). Additionally, high-
intensity noise inside the cabin not only hinders team communication 
but also activates the sympathetic nervous system, leading to increased 
heart rate and reduced attentional focus (30). The present study 
corroborates these findings and further reveals that these multiple 
stressors collectively constitute a complex physical and psychological 
burden on healthcare personnel. When compounded by the urgency 
of missions, this burden undermines both procedural precision and 
clinical decision-making.

To systematically address these challenges, the aviation industry has 
already made efforts to strengthen risk management protocols (31). 
Future initiatives in HEMS should further integrate engineering 
optimization with cognitive support strategies, such as applying human 
factors design principles to improve cabin layout and incorporating 
voice prompts or visual aids, to establish a synergistic environment–
human–technology work system that maximizes the life-saving 
potential of aeromedical rescue. At the same time, aeromedical systems 
must integrate environmental optimization, systematic training, and 
psychological support to truly safeguard healthcare providers’ 
occupational safety and the quality of patient care.

4.2 Practical dilemmas and 
countermeasures in multi-dimensional 
management of air transport safety risks

Safety protection is a systemic endeavor encompassing 
physiological, psychological, physical, and environmental dimensions 
(32). Clinical practice must be integrated with a deep understanding 
of the high-altitude physiological risks to patients, as the aeromedical 
environment poses multidimensional threats to vulnerable 
populations, such as triggering complications in patients with 
cognitive impairment (33, 34), adversely affecting trauma patient 
outcomes (35), altering endotracheal tube cuff pressure (36, 37), and 
increasing the risk of device-related adverse events associated with 
advanced life support systems like ECMO (38). Moreover, in special 
contexts like infectious disease outbreaks, environmental safety 
control becomes especially crucial with appropriate airflow 
distribution and operational management forming the foundation for 
protecting both patients and healthcare providers (39, 40). Interview 
findings from this study show that nurses place high importance on 
physical securing measures, such as infant-specific safety restraints, 
and on avoiding external hazards through standardized protocols for 
entering and exiting the aircraft. At the same time, providing 
immediate psychological support has become a critical aspect of care 
in response to fear experienced by conscious patients due to 
environmental stressors such as noise and turbulence. Therefore, 
effective safety protection must combine proactive operational 
interventions with systematic anticipation of patients’ 
pathophysiological responses to the high-altitude environment, 
establishing an integrated safeguarding framework that encompasses 

https://doi.org/10.3389/fpubh.2025.1745515
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zang et al.� 10.3389/fpubh.2025.1745515

Frontiers in Public Health 09 frontiersin.org

physical restraint, physiological monitoring, and psychological 
support.

To systematically address the aforementioned risks, it is necessary 
to establish a comprehensive safety framework across multiple 
dimensions, including emergency preparedness, equipment 
optimization, and team collaboration. This includes establishing 
standardized protocols for advanced airway management (41) 
optimizing and adapting blood product carriage (42) and equipping 
aircraft with essential devices highlighted by nurses in this study such 
as infusion pumps and mechanical CPR machines that reduce 
manual workload while ensuring consistent compression quality. 
HEMS emergency response plans should be developed around 
technical standardization, personnel training, multi-system 
collaboration, equitable service delivery, and technological 
innovation, and must be dynamically updated to accommodate 
emerging technologies such as 5G and the demands of public health 
emergencies.

4.3 The “reality shock” poses dual 
challenges to both professional 
competence and team collaboration

Professional competence development among aeromedical nurses 
is highly dependent on contextualized practice. Research indicates 
that direct involvement in patient care is pivotal for skill acquisition 
(43) and that coaching-style guidance facilitates the transition from 
technical proficiency to holistic competence (44). This study finds that 
due to constraints such as high operational costs stringent safety 
regulations limited resource allocation and training models that 
prioritize theoretical instruction most Chinese nurses have no prior 
helicopter experience before their first patient transport mission. 
Consequently, they commonly encounter a “reality shock” during 
initial flights, a phenomenon consistent with Hakvoort’s findings (45) 
where previously acquired competencies fail to translate effectively 
into real-world practice. This suggests that the participants’ subjective 
sense of situational realism and emotional engagement cannot be fully 
replicated by enhancing equipment alone (46). Therefore this study 
argues that training systems should shift toward progressive 
experiential designs emphasizing psychological realism for example 
by integrating virtual reality simulations and targeted soft-skills 
training (47–49) to enable effective knowledge-to-competence 
transfer. Additionally, research shows that collective debriefing can 
significantly shorten reflection time (50), which offers a feasible 
strategy for resource-constrained aeromedical training programs.

The safety and efficiency of aeromedical operations rely on 
systematic workflows and collaborative mechanisms. Evidence 
suggests that standardized procedures such as structured handovers 
enhance reliability in complex scenarios (51–53). Adapting aviation-
derived systemic safety frameworks (54) enables proactive risk 
mitigation through real-time feedback representing a dual 
optimization of both procedural and cognitive systems. In this study 
nurses’ use of standardized practices including post-flight debriefings 
and digital checklists not only regulated clinical actions but also 
created structured iterative learning environments in which individual 
experiences were transformed into shared team knowledge. Nurses’ 
situational judgment and teamwork, developed through managing 
dynamic risks, in turn enrich the content of operational protocols and 

drive their evolution toward greater flexibility and adaptability, 
creating a co-evolutionary cycle between competence and process.

4.4 The mutual empowerment of 
professional identity and emotional 
connection

In this study, professional identity stems from nurses’ lived 
experience and internal affirmation of the core value of saving time and 
sustaining life. This identity is continually reinforced through patient 
feedback and social sharing following successful missions, thereby 
influencing their sense of professional meaning (55, 56) and intention 
to remain in the profession (57). Nurses’ practices such as recounting 
their experiences to family members and expressing a desire to learn 
about patients’ post-transfer outcomes reflect their reliance on external 
validation to confirm the clinical value of their work. This identification 
extends beyond individual narrative construction and evolves within 
the team into a shared sense of mission thereby enhancing group 
cohesion and collective self-efficacy.

At the same time, emotional bonding and peer knowledge sharing 
function as essential mechanisms for managing occupational stress 
and maintaining psychological resilience. Peer learning (58) and 
reflective communication (44) not only facilitate the transfer of 
technical skills but also establish an emotional support network that 
enables individuals to reframe challenges even setbacks as 
opportunities for growth. Research shows that the work culture within 
HEMS teams emphasizes collaboration and autonomous coping (59) 
and that psychological support is pivotal to sustaining professional 
well-being (60). Therefore establishing institutionalized psychological 
support systems and cultivating a safe environment for emotional 
expression are fundamental to building a resilient professional 
ecosystem and ensuring the long-term stability and operational 
quality of aeromedical teams.

Furthermore, we recognize that the four identified themes are 
interrelated. Specifically, challenges related to environmental 
adaptation directly influence safety management practices. For 
example, performing clinical tasks in a confined cabin necessitates 
specific safety protocols to protect both healthcare personnel and 
patients. To overcome these environmental constraints, nurses must 
continuously enhance their professional competence, particularly 
their ability to respond effectively during emergencies. Additionally, 
support from colleagues, understanding from family members, and 
access to professional psychological counseling all contribute to 
nurses’ capacity to cope with these demands. Ongoing training and 
education further strengthen nurses’ safety awareness and technical 
proficiency, thereby effectively mitigating operational risks.

5 Conclusion

The analysis revealed four primary themes: (1) Adaptational 
Challenges in the Aeromedical Environment, (2) Multidimensional 
Safety Risk Management, (3) Professional Competency 
Development and Process Optimization, and (4) Professional 
Identity and the Emotional Support Network. This study provides 
an in-depth exploration of the core challenges and support needs 
faced by flight nurses in China, offering valuable insights for 
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optimizing training systems, improving working conditions, and 
enhancing occupational health. Aeromedical nursing is a highly 
complex professional practice whose success depends on the 
synergy of technical competence, psychological adaptation, and 
team collaboration. Building on these findings, future efforts 
should focus on advancing human-factors-based cabin design, 
developing intelligent safety support systems, implementing 
integrated training models that address both physiological and 
psychological demands, and establishing institutionalized mental 
health support mechanisms to ultimately improve care quality and 
ensure professional sustainability.

5.1 Limitations and future directions

This study has several limitations. First, the sample was drawn 
from aeromedical operations in only certain regions of China and 
therefore may not fully represent the national landscape of air 
medical transport. Second, the qualitative interview approach, while 
enabling deep exploration of individual experiences, relies on 
subjective accounts and is thus susceptible to recall bias and social 
desirability effects. For example, participants may have emphasized 
successful cases or teamwork while downplaying errors or 
interpersonal conflicts. Third, the study focused exclusively on 
nurses’ perspectives and did not include other key stakeholders such 
as physicians, pilots, or dispatchers. Future research could adopt an 
interprofessional comparative design to uncover collaborative 
dynamics and operational mechanisms across roles. Finally, most 
interviewed nurses had limited HEMS experience; subsequent studies 
could observe and compare the evolving adaptation processes of 
novice and experienced personnel over time.

Reporting method

The Consolidated Criteria for Reporting Qualitative Research 
(COREQ) reporting guideline was followed.

Data availability statement

The raw data supporting the conclusions of this article will be 
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the First Affiliated 
Hospital of Zhengzhou University. The studies were conducted in 
accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

Author contributions

GZ: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Project administration, Software, 
Validation, Visualization, Writing – original draft, Writing – review & 
editing. BL: Conceptualization, Funding acquisition, Investigation, 
Methodology, Resources, Supervision, Validation, Visualization, 
Writing  – review & editing. LZ: Data curation, Formal analysis, 
Investigation, Software, Writing – review & editing. NT: Data curation, 
Formal analysis, Investigation, Methodology, Software, Validation, 
Writing  – review & editing. QZ: Data curation, Formal analysis, 
Investigation, Methodology, Writing  – review & editing. ZZ: 
Conceptualization, Formal analysis, Resources, Writing – review & 
editing.

Funding

The author(s) declared that financial support was received for 
this work and/or its publication. This study was supported by 
financial support from Nursing Research Special Fund of the 
First Affiliated Hospital of Zhengzhou University (HLKY2023002) 
and The Hospital Management Research Project of Henan 
Zhongyuan Medical Science and Technology Innovation and 
Development Foundation (25YCG2005) and The Key Research 
Project in Higher Education in Henan, China (26A320057). The 
Nursing Research Special Fund of the First Affiliated Hospital of 
Zhengzhou University is a special funding established by the 
hospital to promote the development of the nursing discipline 
and enhance the research capabilities of the nursing team. It 
focuses on supporting research projects in fields such as chronic 
disease nursing, perioperative nursing, and critical care nursing. 
Henan Zhongyuan Medical Science and Technology Innovation 
and Development Foundation Hospital Management Research 
Project is established by Henan Zhongyuan Medical Science and 
Technology Innovation and Development Foundation, it focuses 
on research projects in the field of hospital management. It aims 
to enhance hospital management efficiency and medical service 
quality through research on hospital operation management, 
quality management, talent team building, information 
construction, and other directions, and promote the scientific 
and refined development of medical industry management. The 
Key Research Project in Higher Education in Henan is a high-
level scientific research funding program jointly organized by the 
Henan Provincial Department of Education and established for 
general institutions of higher education (including undergraduate 
colleges and higher vocational colleges) across the province.

Acknowledgments

Our research team is deeply grateful to all who supported this 
qualitative exploration of HEMS nurses’ experiences, focusing on 
environmental adaptation, safety risk management, and professional 
identity.

https://doi.org/10.3389/fpubh.2025.1745515
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zang et al.� 10.3389/fpubh.2025.1745515

Frontiers in Public Health 11 frontiersin.org

Conflict of interest

The author(s) declared that this work was conducted in the 
absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Generative AI statement

The author(s) declared that Generative AI was not used in the 
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 

intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
	1.	Byrd, TF, Phelan, TA, Ingraham, NE, Langworthy, BW, Bhasin, A, Kc, A, et al. 

Beyond unplanned ICU transfers: linking a revised definition of deterioration to patient 
outcomes. Crit Care Med. (2024) 52:e439–49. doi: 10.1097/CCM.0000000000006333

	2.	Jollis, JG, Granger, CB, Zègre-Hemsey, JK, Henry, TD, Goyal, A, Tamis-Holland, JE, 
et al. Treatment time and in-hospital mortality among patients with ST-segment 
elevation myocardial infarction, 2018-2021. JAMA. (2022) 328:2033–40. doi: 10.1001/
jama.2022.20149

	3.	O’Dowd, A. Ambulance response times are around 50% longer in parts of England, 
MPs warn. BMJ. (2023) 383:2474. doi: 10.1136/bmj.p2474

	4.	Fagoni, N, Stirparo, G, Sechi, GM, Comelli, A, Perotti, G, Villa, GF, et al. The 
leading “blended” civil medical evacuation operation (MEDEVAC) in unforeseen health 
emergency. From military use to civil development. Travel Med Infect Dis. (2025) 
63:102794. doi: 10.1016/j.tmaid.2024.102794

	5.	Liu, X, Liu, Y, Zhang, L, Liang, W, Zhu, Z, Shen, Y, et al. Mass aeromedical 
evacuation of patients in an emergency: experience following the 2010 Yushu 
earthquake. J Emerg Med. (2013) 45:865–71. doi: 10.1016/j.jemermed.2013.05.054

	6.	Shackelford, SA, del Junco, DJ, Powell-Dunford, N, Mazuchowski, EL, Howard, JT, 
Kotwal, RS, et al. Association of prehospital blood product transfusion during medical 
evacuation of combat casualties in Afghanistan with acute and 30-day survival. JAMA. 
(2017) 318:1581–91. doi: 10.1001/jama.2017.15097

	7.	Andruszkow, H, Lefering, R, Frink, M, Mommsen, P, Zeckey, C, Rahe, K, et al. 
Survival benefit of helicopter emergency medical services compared to ground 
emergency medical services in traumatized patients. Crit Care. (2013) 17:R124. doi: 
10.1186/cc12796

	8.	 Deeb, A-P, Teng, CY, Peitzman, AB, Billiar, TR, Sperry, JL, Lu, L, et al. Direct trauma 
center access by helicopter emergency medical services is associated with improved survival 
after severe injury. Ann Surg. (2023) 278:e840–7. doi: 10.1097/SLA.0000000000005812

	9.	Elmer, J, Dougherty, M, Guyette, FX, Martin-Gill, C, Drake, CD, Callaway, CW, 
et al. Comparing strategies for prehospital transport to specialty care after cardiac arrest. 
Resuscitation. (2023) 191:109943. doi: 10.1016/j.resuscitation.2023.109943

	10.	Johnsen, AS, Fattah, S, Sollid, SJM, and Rehn, M. Utilisation of helicopter 
emergency medical services in the early medical response to major incidents: a 
systematic literature review. BMJ Open. (2016) 6:e010307. doi: 10.1136/
bmjopen-2015-010307

	11.	Garner, AA, Keetelaar, DM, and Konemann, J. Safety of emergency medical service 
helicopters. Med J Aust. (2005) 182:12. doi: 10.5694/j.1326-5377.2005.tb06545.x

	12.	Albrecht, R, Knapp, J, Theiler, L, Eder, M, and Pietsch, U. Transport of COVID-19 
and other highly contagious patients by helicopter and fixed-wing air ambulance: a 
narrative review and experience of the Swiss air rescue Rega. Scand J Trauma Resusc 
Emerg Med. (2020) 28:40. doi: 10.1186/s13049-020-00734-9

	13.	Lopez, K, Suen, A, Yang, Y, Wang, S, Williams, B, Zhu, J, et al. Hypobaria exposure 
worsens cardiac function and endothelial injury in AN animal model of Polytrauma: 
implications for aeromedical evacuation. Shock. (2021) 56:601–10. doi: 10.1097/
SHK.0000000000001716

	14.	Xiao, M-J, Zou, X-F, Li, B, Li, B-L, Wu, S-J, and Zhang, B. Simulated aeromedical 
evacuation exacerbates burn induced lung injury: targeting mitochondrial DNA for 
reversal. Mil Med Res. (2021) 8:30. doi: 10.1186/s40779-021-00320-9

	15.	Chesters, A, Grieve, PH, and Hodgetts, TJ. Perceptions and culture of safety among 
helicopter emergency medical service personnel in the UK. Emerg Med J. (2016) 
33:801–6. doi: 10.1136/emermed-2015-204959

	16.	Turc, J, Dupré, H-L, Beaussac, M, Murris, S, Koch, L, Paris, R, et al. Collective 
aeromedical transport of COVID-19 critically ill patients in europe: a retrospective 
study. Anaesth Crit Care Pain Med. (2021) 40:100786. doi: 10.1016/j.accpm.2020.11.004

	17.	McCurdy, H. Critical care flight nurses’ role within secondary aeromedical services 
and the inter-hospital transfer of patients with acute spinal cord impairment. Contemp 
Nurse. (2023) 59:72–81. doi: 10.1080/10376178.2023.2167728

	18.	Edwards, KH, Franklin, RC, Jones, R, Kuhnert, PM, and Khanna, S. Using a quality 
framework to explore air ambulance patients’ journey outcomes in Central Queensland, 
Australia. Prehosp Disaster Med. (2023) 38:57–64. doi: 10.1017/S1049023X22001480

	19.	Miller, JO, Thammasitboon, S, Hsu, DC, Shah, MI, Minard, CG, and Graf, JM. 
Continuing medical education for air medical providers: the successes and challenges. 
Pediatr Emerg Care. (2016) 32:87–92. doi: 10.1097/PEC.0000000000000416

	20.	Han, W, Li, Y, Chen, C, Huang, D, Wang, J, Li, X, et al. 5G key technologies for 
helicopter aviation medical rescue. J Med Internet Res. (2024) 26:355. doi: 10.2196/50355

	21.	Dias, CP, Chrispim Silva, MA, Santos, MS, Lopes Ferreira, F, Carvalho, V d P, and 
Alves, M. The interdisciplinary team experiences of managing patient safety during a 
fixed-wing inter-hospital aeromedical transport: a qualitative study. Int Emerg Nurs. 
(2021) 58:101052. doi: 10.1016/j.ienj.2021.101052

	22.	le Roux, C, Perera, A, and Myers, JA. The professional quality of life of flight nurses: a 
cross-sectional study. Contemp Nurse. (2025) 61:10–20. doi: 10.1080/10376178.2024.2424786

	23.	Rose, C, Ter Avest, E, and Lyon, RM. Fatigue risk assessment of a helicopter 
emergency medical service crew working a 24/7 shift pattern: results of a prospective 
service evaluation. Scand J Trauma Resusc Emerg Med. (2023) 31:72. doi: 10.1186/
s13049-023-01143-4

	24.	Kallio, H, Pietilä, A-M, Johnson, M, and Kangasniemi, M. Systematic 
methodological review: developing a framework for a qualitative semi-structured 
interview guide. J Adv Nurs. (2016) 72:2954–65. doi: 10.1111/jan.13031

	25.	Webb, C. Information point: colaizzi’s framework for analysing qualitative data. J 
Clin Nurs. (1999) 8:576

	26.	Reali, F, Cevasco, J, and Marmolejo-Ramos, F. Some contributions from embodied 
cognition to psychonarratology. J Psycholinguist Res. (2024) 53:74. doi: 10.1007/
s10936-024-10110-8

	27.	Park, CL. Making sense of the meaning literature: an integrative review of meaning 
making and its effects on adjustment to stressful life events. Psychol Bull. (2010) 
136:257–301. doi: 10.1037/a0018301

	28.	Maeyama, H, Naito, H, Guyette, FX, Yorifuji, T, Banshotani, Y, Matsui, D, et al. 
Intubation during a medevac flight: safety and effect on total prehospital time in the 
helicopter emergency medical service system. Scand J Trauma Resusc Emerg Med. (2020) 
28:89. doi: 10.1186/s13049-020-00784-z

	29.	Guémann, M, Halgand, C, Bastier, A, Lansade, C, Borrini, L, Lapeyre, É, et al. 
Sensory substitution of elbow proprioception to improve myoelectric control of upper 
limb prosthesis: experiment on healthy subjects and amputees. J Neuroeng Rehabil. 
(2022) 19:59. doi: 10.1186/s12984-022-01038-y

	30.	Bosch, A, Kannenkeril, D, Jung, S, Striepe, K, Karg, MV, Ott, C, et al. The influence 
of aircraft noise exposure on the systemic and renal haemodynamics. Eur J Prev Cardiol. 
(2022) 29:116–24. doi: 10.1093/eurjpc/zwaa036

	31.	Hong, S-J, Savoie, M, Joiner, S, and Kincaid, T. Analysis of airline employees’ 
perceptions of corporate preparedness for COVID-19 disruptions to airline operations. 
Transp Policy. (2022) 119:45–55. doi: 10.1016/j.tranpol.2022.02.008

	32.	Veldman, A, Diefenbach, M, Taymans, L, Vadera, B, Lelo, J, and Rouaud, Y. Please 
get me out of here: the difficult decision making in fit-to-fly assessments for international 
fixed-wing air ambulance operations. Travel Med Infect Dis. (2023) 54:102613. doi: 
10.1016/j.tmaid.2023.102613

	33.	Sadlon, A, Ensslin, A, Freystätter, G, Gagesch, M, and Bischoff-Ferrari, HA. Are 
patients with cognitive impairment fit to fly? Current evidence and practical 
recommendations. J Travel Med. (2021) 28:taaa123. doi: 10.1093/jtm/taaa123

https://doi.org/10.3389/fpubh.2025.1745515
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1097/CCM.0000000000006333
https://doi.org/10.1001/jama.2022.20149
https://doi.org/10.1001/jama.2022.20149
https://doi.org/10.1136/bmj.p2474
https://doi.org/10.1016/j.tmaid.2024.102794
https://doi.org/10.1016/j.jemermed.2013.05.054
https://doi.org/10.1001/jama.2017.15097
https://doi.org/10.1186/cc12796
https://doi.org/10.1097/SLA.0000000000005812
https://doi.org/10.1016/j.resuscitation.2023.109943
https://doi.org/10.1136/bmjopen-2015-010307
https://doi.org/10.1136/bmjopen-2015-010307
https://doi.org/10.5694/j.1326-5377.2005.tb06545.x
https://doi.org/10.1186/s13049-020-00734-9
https://doi.org/10.1097/SHK.0000000000001716
https://doi.org/10.1097/SHK.0000000000001716
https://doi.org/10.1186/s40779-021-00320-9
https://doi.org/10.1136/emermed-2015-204959
https://doi.org/10.1016/j.accpm.2020.11.004
https://doi.org/10.1080/10376178.2023.2167728
https://doi.org/10.1017/S1049023X22001480
https://doi.org/10.1097/PEC.0000000000000416
https://doi.org/10.2196/50355
https://doi.org/10.1016/j.ienj.2021.101052
https://doi.org/10.1080/10376178.2024.2424786
https://doi.org/10.1186/s13049-023-01143-4
https://doi.org/10.1186/s13049-023-01143-4
https://doi.org/10.1111/jan.13031
https://doi.org/10.1007/s10936-024-10110-8
https://doi.org/10.1007/s10936-024-10110-8
https://doi.org/10.1037/a0018301
https://doi.org/10.1186/s13049-020-00784-z
https://doi.org/10.1186/s12984-022-01038-y
https://doi.org/10.1093/eurjpc/zwaa036
https://doi.org/10.1016/j.tranpol.2022.02.008
https://doi.org/10.1016/j.tmaid.2023.102613
https://doi.org/10.1093/jtm/taaa123


Zang et al.� 10.3389/fpubh.2025.1745515

Frontiers in Public Health 12 frontiersin.org

	34.	Zou, P, Li, T, Cao, Z, Yang, E, Bao, M, Zhang, H, et al. High-altitude hypoxia 
aggravated neurological deficits in mice induced by traumatic brain injury via BACH1 
mediating astrocytic ferroptosis. Cell Death Discovery. (2025) 11:46. doi: 10.1038/
s41420-025-02337-8

	35.	Mpody, C, Rudolph, MI, Bastien, A, Karaye, IM, Straker, T, Borngaesser, F, et al. 
Racial and ethnic disparities in use of helicopter transport after severe trauma in the US. 
JAMA Surg. (2025) 160:313–21. doi: 10.1001/jamasurg.2024.6402

	36.	Burtscher, J, Swenson, ER, Hackett, PH, Millet, GP, and Burtscher, M. Flying to 
high-altitude destinations: is the risk of acute mountain sickness greater? J Travel Med. 
(2023) 30:taad011. doi: 10.1093/jtm/taad011

	37.	Delorenzo, A, Shepherd, M, Andrew, E, Jennings, P, Bernard, S, and Smith, K. 
Endotracheal tube Intracuff pressure changes in patients transported by a helicopter 
emergency medical service: a prospective observational study. Air Med J. (2021) 
40:216–9. doi: 10.1016/j.amj.2021.04.002

	38.	Fuchs, A, Schmucki, R, Meuli, L, Wendel-Garcia, PD, Albrecht, R, Greif, R, et al. 
Helicopter inter-hospital transfer for patients undergoing extracorporeal membrane 
oxygenation: a retrospective 12-year analysis of a service system. Scand J Trauma Resusc 
Emerg Med. (2022) 30:33. doi: 10.1186/s13049-022-01018-0

	39.	Fan, M, Fu, Z, Wang, J, Wang, Z, Suo, H, Kong, X, et al. A review of different 
ventilation modes on thermal comfort, air quality and virus spread control. Build 
Environ. (2022) 212:108831. doi: 10.1016/j.buildenv.2022.108831

	40.	Zhang, Y, Han, O, Li, A, Hou, L, Olofsson, T, Zhang, L, et al. Adaptive wall-based 
attachment ventilation: a comparative study on its effectiveness in airborne infection 
isolation rooms with negative pressure. Engineering. (2022) 8:130–7. doi: 10.1016/j.
eng.2020.10.020

	41.	Pietsch, U, Müllner, R, Theiler, L, Wenzel, V, Meuli, L, Knapp, J, et al. Airway 
management in a helicopter emergency medical service (HEMS): a retrospective 
observational study of 365 out-of-hospital intubations. BMC Emerg Med. (2022) 22:23. 
doi: 10.1186/s12873-022-00579-8

	42.	Gruen, DS, Guyette, FX, Brown, JB, Okonkwo, DO, Puccio, AM, Campwala, IK, 
et al. Association of prehospital plasma with survival in patients with traumatic brain 
injury: a secondary analysis of the PAMPer cluster randomized clinical trial. JAMA Netw 
Open. (2020) 3:e2016869. doi: 10.1001/jamanetworkopen.2020.16869

	43.	Kline, CC, Park, SE, Godolphin, WJ, and Towle, A. Professional identity formation: 
a role for patients as mentors. Acad Med. (2020) 95:1578–86. doi: 10.1097/
ACM.0000000000003561

	44.	Sawatsky, AP, Huffman, BM, and Hafferty, FW. Coaching versus competency to 
facilitate professional identity formation. Acad. Med. Acad Med. (2020) 95:1511–4. doi: 
10.1097/ACM.0000000000003144

	45.	Hakvoort, L, Dikken, J, Dinh Xuan, LT, van der Schaaf, M, and Schuurmans, M. 
Integrated measure for training transfer in nursing practice: development and 
validation study. Nurse Educ Today. (2025) 144:106482. doi: 10.1016/j.
nedt.2024.106482

	46.	Burford, B, Grieg, P, Kelleher, M, Merriman, C, Platt, A, Richards, E, et al. 
Interprofessional simulation as an enhancement of psychological fidelity: a focus group 
study of medical and nursing students. Health Sci Rep. (2023) 6:e1237. doi: 10.1002/
hsr2.1237

	47.	Myers, JA, Powell, DMC, Psirides, A, Hathaway, K, Aldington, S, and Haney, MF. 
Non-technical skills evaluation in the critical care air ambulance environment: 

introduction of an adapted rating instrument--an observational study. Scand J Trauma 
Resusc Emerg Med. (2016) 24:24. doi: 10.1186/s13049-016-0216-5

	48.	Sohlin, AM, Kjærgaard, J, Hoffman, IM, Chang, TP, Poulsen, A, Lee, JY, et al. 
Immersive virtual reality training: addressing challenges and unlocking potentials. Med 
Educ. (2025) 59:1222–34. doi: 10.1111/medu.15748

	49.	Zhang, X, and Wang, H. Comparative effectiveness of mental health simulation 
techniques in nursing education: a systematic review and meta-analysis. Int J Ment 
Health Nurs. (2025) 34:e13502. doi: 10.1111/inm.13502

	50.	Ciceron, F, Besch, G, Benkhadra, M, Rouge, J-A, Dupont, G, Avena, C, et al. 
Individual versus collective debriefing after interprofessional training course simulation: 
the randomised DEBRIEF-SIM trial. Anaesth Crit Care Pain Med. (2021) 40:100828. doi: 
10.1016/j.accpm.2021.100828

	51.	O’Neill, K, Powell, M, Lovell, T, Brown, D, Walsham, J, Calleja, P, et al. Improving 
the handover of complex trauma patients by implementing a standardised process. Aust 
Crit Care. (2023) 36:799–805. doi: 10.1016/j.aucc.2022.10.020

	52.	Ryan, JM, Lynn, TM, Kavanagh, DO, Sorensen, J, Simiceva, A, Eppich, W, et al. A 
surgical handover system for patient physiology and safety. JAMA Netw Open. (2025) 
8:e2538896. doi: 10.1001/jamanetworkopen.2025.38896

	53.	Tukia, S, Pirnes, J, Nurmi, J, and Nordquist, H. The creation, implementation, and 
harmonisation of medical standard operating procedures and checklists of finnish 
helicopter emergency medical service units. Scand J Trauma Resusc Emerg Med. (2024) 
32:66. doi: 10.1186/s13049-024-01241-x

	54.	Kanjia, MK, Kurth, CD, Hyman, D, Williams, E, and Varughese, A. Perspectives 
on anesthesia and perioperative patient safety: past, present, and future. Anesthesiology. 
(2024) 141:835–48. doi: 10.1097/ALN.0000000000005164

	55.	McClunie-Trust, P, Jarden, R, Marriott, P, Winnington, R, Dewar, J, Shannon, K, 
et al. Graduate entry nursing students’ development of professional nursing self: a 
scoping review. Int J Nurs Stud. (2024) 151:104670. doi: 10.1016/j.ijnurstu.2023.104670

	56.	Monti, M, Carrard, V, Bourquin, C, and Berney, A. Association among professional 
identity, burnout, and mental health in medical students: a cross-sectional study. Acad 
Med. (2025) 100:6175. doi: 10.1097/ACM.0000000000006175

	57.	Church, HR, Brown, MEL, Govender, L, and Clark, D. Beyond the bedside: 
protocol for a scoping review exploring the experiences of non-practicing healthcare 
professionals within health professions education. Syst Rev. (2023) 12:207. doi: 10.1186/
s13643-023-02364-5

	58.	Thompson, M, Hunnicutt, R, Broadhead, M, Vining, B, and Aroke, EN. 
Implementation of a certified registered nurse anesthetist second victim peer support 
program. J Perianesth Nurs. (2022) 37:167–173.e1. doi: 10.1016/j.jopan.2021.05.005

	59.	van Herpen, MM, Nieuwe Weme, D, de Leeuw, MA, Colenbrander, RJ, Olff, M, 
and Te Brake, H. Wellbeing of helicopter emergency medical services personnel in a 
challenging work context: a qualitative study. Prehosp Emerg Care. (2024) 28:308–17. 
doi: 10.1080/10903127.2023.2184885

	60.	Cuccia, AF, Peterson, C, Melnyk, BM, and Boston-Leary, K. Trends in mental 
health indicators among nurses participating in healthy nurse, healthy nation from 2017 
to 2021. Worldviews Evid-Based Nurs. (2022) 19:352–8. doi: 10.1111/wvn.12601

	61.	Glomseth, R, Gulbrandsen, FI, and Fredriksen, K. Ambulance helicopter 
contribution to search and rescue in North Norway. Scand J Trauma Resusc Emerg Med. 
(2016) 24:109. doi: 10.1186/s13049-016-0302-8

https://doi.org/10.3389/fpubh.2025.1745515
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1038/s41420-025-02337-8
https://doi.org/10.1038/s41420-025-02337-8
https://doi.org/10.1001/jamasurg.2024.6402
https://doi.org/10.1093/jtm/taad011
https://doi.org/10.1016/j.amj.2021.04.002
https://doi.org/10.1186/s13049-022-01018-0
https://doi.org/10.1016/j.buildenv.2022.108831
https://doi.org/10.1016/j.eng.2020.10.020
https://doi.org/10.1016/j.eng.2020.10.020
https://doi.org/10.1186/s12873-022-00579-8
https://doi.org/10.1001/jamanetworkopen.2020.16869
https://doi.org/10.1097/ACM.0000000000003561
https://doi.org/10.1097/ACM.0000000000003561
https://doi.org/10.1097/ACM.0000000000003144
https://doi.org/10.1016/j.nedt.2024.106482
https://doi.org/10.1016/j.nedt.2024.106482
https://doi.org/10.1002/hsr2.1237
https://doi.org/10.1002/hsr2.1237
https://doi.org/10.1186/s13049-016-0216-5
https://doi.org/10.1111/medu.15748
https://doi.org/10.1111/inm.13502
https://doi.org/10.1016/j.accpm.2021.100828
https://doi.org/10.1016/j.aucc.2022.10.020
https://doi.org/10.1001/jamanetworkopen.2025.38896
https://doi.org/10.1186/s13049-024-01241-x
https://doi.org/10.1097/ALN.0000000000005164
https://doi.org/10.1016/j.ijnurstu.2023.104670
https://doi.org/10.1097/ACM.0000000000006175
https://doi.org/10.1186/s13643-023-02364-5
https://doi.org/10.1186/s13643-023-02364-5
https://doi.org/10.1016/j.jopan.2021.05.005
https://doi.org/10.1080/10903127.2023.2184885
https://doi.org/10.1111/wvn.12601
https://doi.org/10.1186/s13049-016-0302-8

	“Reality shock”-a qualitative exploration of helicopter emergency medical services nurses’ challenges and experiences in China
	1 Introduction
	2 Design
	2.1 Aim
	2.2 Design
	2.3 Research subject
	2.4 Data collection
	2.5 Data analysis

	3 Results
	3.1 Theme 1: environmental adaptation challenges in air medical transport
	3.1.1 Subtheme 1: cabin space constraints and operational feasibility
	3.1.2 Subtheme 2: physiological stress and psychological adaptation in high-altitude environments
	3.2 Theme 2: multidimensional safety risk management
	3.2.1 Subtheme 1: multiple safety protection for personnel and patients
	3.2.2 Subtheme 2: emergency preparedness and technical alternatives
	3.3 Theme 3: professional competence development and process optimization
	3.3.1 Subtheme 1: gap between theoretical training and practical application
	3.3.2 Subtheme 2: standardized procedures and team collaboration
	3.4 Theme 4: professional identity and emotional support network
	3.4.1 Subtheme 1: professional accomplishment and identity construction
	3.4.2 Subtheme 2: peer knowledge sharing and emotional bonding

	4 Discussion
	4.1 Challenges and optimization directions of special air transport environments on medical adaptability
	4.2 Practical dilemmas and countermeasures in multi-dimensional management of air transport safety risks
	4.3 The “reality shock” poses dual challenges to both professional competence and team collaboration
	4.4 The mutual empowerment of professional identity and emotional connection

	5 Conclusion
	5.1 Limitations and future directions

	Reporting method

	Acknowledgments
	References

