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Purpose: To identify, through expert consensus, a preliminary set of core nontechnical competencies for anesthesia crisis manage
ment in Indonesia, with particular emphasis on situational awareness and communication.
Patients and Methods: This exploratory sequential qualitative study was conducted in Indonesia between January and 
December 2025. Phase one comprised a structured literature review using the Population, Concept, and Context framework across 
four databases, yielding 17 included studies. Phase two employed a modified Delphi method with a purposively sampled expert panel 
of 13 professionals, including anesthesiologists, nurse anesthetists, non-anesthesia surgical specialists, and patient-safety and education 
leaders, drawn from seven institutions across four Indonesian cities. Competencies were rated on a 4-point Likert scale, with responses 
dichotomised for analysis (ratings of 3 or 4 indicating agreement) and consensus predefined at ≥75% agreement. Content validity was 
evaluated using item- and scale-level content validity indices.
Results: The literature review identified communication and situational awareness as the most consistently operationalized compe
tencies in crisis-oriented instruments. Through two Delphi rounds with a 100% response rate, consensus was reached on 11 final 
competency items: five in communication and six in situational awareness. First-round agreement averaged 96% (range 82–100%). All 
items achieved an item-level content validity index of 1.00, yielding a scale-level content validity index of 1.00.
Conclusion: Situational awareness and communication emerged as the core nontechnical competency domains for anesthesia crisis 
management in the Indonesian context. These findings constitute a preliminary, expert-consensus framework with content-validity 
evidence within the panel, providing a theoretically informed foundation for national anesthesia training and assessment; pilot 
implementation, inter-rater reliability, and construct and criterion-related validity are required next steps before operational 
deployment.
Keywords: nontechnical skills, anesthesia, Delphi method, communication, situational awareness

Introduction
Crises may arise during anesthetic practice and pose significant threats to patient safety. Compared with many other 
medical disciplines, anesthesiology plays a central leadership role in ensuring safe perioperative care. Prior to the 1980s, 
anesthesia-related mortality was estimated to range between 1 in 2,500 and 1 in 5,000 cases. Advances in technology and 
patient monitoring have markedly reduced this risk, with current estimates suggesting anesthesia-related mortality of 
approximately 1 in 100,000 cases. Despite these improvements, anesthesia-related adverse events remain common, with 
minor perioperative incidents reported in 18–22% of cases and severe events occurring in 0.45–1.4%.1,2
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Anesthesiology is a complex and dynamic specialty in which crises may occur without warning. During such events, 
anesthesiologists must rapidly recognize and interpret changes in patient status, manage competing clinical demands, and 
lead interprofessional teams while maintaining continuous patient care. Crisis conditions often arise from a combination 
of patient comorbidities, procedural complexity, and equipment-related challenges, all of which may threaten life.3,4

Human error remains a leading contributor to anesthesia-related morbidity and mortality, with early studies demon
strating that it accounts for more than 80% of preventable anesthetic incidents, far exceeding equipment-related failures.4 

Further, newer analyses have continued to implicate breakdowns in cognitive processing and team interaction in the 
majority of preventable perioperative harm.5,6 While technical proficiency and medical knowledge remain central to safe 
anesthetic care, nontechnical skills, ie. the social and personal-resource skills that complement technical performance, 
represent a critical and modifiable domain for improving outcomes during crises.5,7

Within the nontechnical skills domain, situational awareness and communication have been frequently identified as 
two of the competencies most consistently implicated in safe crisis performance. Communication failures and impaired 
situational awareness are repeatedly identified as the most common contributors to adverse anesthetic events, even 
among technically proficient practitioners,4,5 and a recent analysis from the Anesthesia Patient Safety Foundation 
attributed approximately three quarters of preventable patient harm to situational-awareness breakdowns.6 Situational 
awareness, conceptualized in Endsley’s model as the perception of relevant cues, comprehension of their meaning, and 
projection of future states, enables clinicians to detect deterioration, integrate multimodal information, and anticipate 
evolving trajectories under time pressure.8 Effective communication, on the other hand, is the mechanism through which 
situational awareness is shared across the team, mental models are aligned, and coordinated action is achieved.9 High- 
reliability-organization theory similarly identifies collective mindfulness, anticipatory thinking, and open communication 
as the core mechanisms that interrupt error cascades in complex, high-risk systems.10,11

Other nontechnical skills described in established frameworks, including leadership, decision-making, teamwork, task 
management, and adaptability, remain important to anesthesia crisis performance.7,12–16 However, these competencies are 
functionally dependent on accurate situational awareness and effective communication: leadership cannot direct action 
without a shared understanding of the evolving clinical situation, and time-critical decisions cannot be made without the 
perceptual and interpretive foundations that situational awareness provides.9 For this reason, the present study focuses on 
situational awareness and communication as foundational competencies on which other nontechnical skills depend. The 
aim is not to dismiss the other domains, but to start with a core set that can be grounded in the local context.

In Indonesia, anesthesiology training standards are defined by national regulations, which include competencies such 
as communication, leadership, decision-making, and teamwork.17,18 However, other key nontechnical skills, particularly 
situational awareness and task management, are not explicitly emphasized. Moreover, despite growing recognition of the 
importance of nontechnical skills in crisis management, there remains limited consensus on how these competencies 
should be defined and prioritized within the national training and practice context. This lack of conceptual clarity hinders 
efforts to integrate nontechnical competencies systematically into education, assessment, and clinical performance 
improvement.

Much of the existing research on nontechnical skills, including widely used frameworks such as the Anesthetists’ 
Non-Technical Skills (ANTS) system, was developed in different cultural and healthcare contexts.7,16,19 ANTS provides 
a validated behavioral marker framework, but it was developed in settings characterized by explicit assertiveness norms 
and relatively low power distance, and its multidomain structure (leadership, teamwork, task management, situational 
awareness) presupposes resources for faculty development, standardized rater training, and structured simulation infra
structure that are not uniformly available across institutions.20–22 These conditions differ markedly from the Indonesian 
operating-room environment, where communication norms are more hierarchical and indirect23–25 and interprofessional 
power distance remains a documented influence on team interaction and patient safety,26 which may limit the direct 
transferability of ANTS behavioral markers without cultural adaptation.27

At the behavioral level, these cultural conditions affect the specific actions on which crisis management depends. 
High power distance and indirect communication norms have been associated with reduced frequency of speaking up to 
authority,23,25,28 inconsistent use of closed-loop confirmation when receiving orders from senior clinicians, delayed 
escalation of clinical concerns, ambiguous role clarification during rapidly evolving events, and reluctance to seek help 
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when uncertain; each of which has been linked to preventable adverse outcomes in operating-room teams.28,29 These 
behaviors, rather than the broader cultural patterns themselves, are the practical targets for any locally grounded 
competency framework.

Two issues therefore frame the present work. First, mature international frameworks for anesthesia nontechnical skills 
are well validated within their settings of origin,7,16,19 but their direct application to the Indonesian context is constrained 
by differences in communication norms, training infrastructure, and team hierarchy. Second, no localized, expert- 
consensus framework currently exists for anesthesia crisis management in Indonesian clinical practice. Addressing this 
gap requires a method capable of integrating dispersed expert knowledge under conditions of limited comparative 
empirical evidence; the modified Delphi technique is well established for this purpose and has been used widely in 
medical-education competency development.30,31

Accordingly, this study aims to identify a preliminary set of core nontechnical competencies for anesthesia crisis 
management in Indonesia, with particular emphasis on situational awareness and communication, and to evaluate their 
content validity through expert consensus. Examining these competencies within a specific cultural and healthcare 
context may also contribute to broader discussions on the adaptability of established nontechnical skills frameworks 
across diverse health systems.

Material and Methods
Study Design
This study used an exploratory sequential qualitative design to develop a nontechnical skills assessment instrument for 
crisis management in anesthesia, which consists of two sequential phases: (1) a structured literature review and (2) expert 
consensus on core competencies using a modified Delphi method. The study was conducted between January and 
December 2025.

Phase 1: Structured Literature Review
A structured literature review was conducted to generate an initial pool of nontechnical skill competencies relevant to 
anesthesia crisis management, which served as input for subsequent expert appraisal in the Delphi process rather than as 
a comprehensive synthesis of the field. PRISMA-compliant systematic-review procedures, including dual independent 
screening and formal risk-of-bias assessment, were therefore not applied.

The eligibility criteria were defined using the PCC framework (Population, Concept, and Context).32 Studies were 
included if the population comprised anesthesiologists, anesthesia trainees, or other anesthesia-related professionals, 
including nurse anesthetists. The concept of interest was the assessment of nontechnical skills and the context was 
restricted within anesthesia-related clinical environments, including the operating room, intensive care unit, and emer
gency care settings, as well as high-fidelity simulation settings designed to replicate clinical crises. Studies were excluded 
if they were focused on technical skills only or did not report an original instrument intended to assess nontechnical skills 
in crisis management contexts. No restrictions on publication date or language were applied.

The literature search was conducted in February 2025 through four electronic databases (PubMed, Scopus, Cochrane 
Library, and Google Scholar). Keywords derived from the terms “anesthesia”, “nontechnical skills”, “situational aware
ness”, “communication”, “crisis management”, “behavior”, “education”, and “assessment” were used. Search results 
were optimised through the use of Boolean operators. The detailed search strategy is presented in Supplementary 
Table S1.

Collected articles were uploaded into the Covidence systematic review software (Veritas Health Innovation, 
Melbourne, Australia), and duplicates were removed.33 Title and abstract screening, full-text review, and data 
extraction were performed by a single reviewer (AH). Existing nontechnical skills frameworks, behavioral marker 
systems, and assessment instruments from anesthesia were examined, and extracted competencies were synthesized, 
merged, and refined to produce an initial draft list of candidate competencies, which served as the input for the Delphi 
process.
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Phase 2: Identification of Core Nontechnical Skill Competencies (Delphi Study)
A modified Delphi technique was used to achieve expert consensus on essential nontechnical skills for anesthesia crisis 
management. Experts were recruited using purposive sampling, with a minimum panel size of 10 experts.34 Inclusion 
criteria were: (1) a minimum of 5 years of professional experience; and (2) recognized expertise in anesthesiology and 
intensive care, perioperative or anesthesia nursing, or medical education. Experts were recruited from academic and 
clinical institutions and professional organizations. Panelists remained anonymous to one another throughout the Delphi 
process.

The initial competency list derived from the literature review was distributed to panelists using an electronic survey 
platform, and panelists received standardized instructions regarding study objectives, rating procedures, and consensus 
criteria. Each competency was rated on a 4-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly 
agree), with optional open-text comments to allow qualitative justification, item refinement, or proposal of new 
competencies. For analysis, responses were dichotomised into agreement (ratings of 3 or 4) and disagreement (ratings 
of 1 or 2).35

Consensus was defined a priori as ≥75% agreement.36 Competencies meeting the threshold were retained; those 
failing to reach consensus were revised based on qualitative feedback and redistributed in subsequent rounds. Items that 
reached the consensus threshold but received substantive qualitative suggestions were classified as having preliminary 
consensus and were revised accordingly before being redistributed in subsequent rounds. The number of Delphi rounds 
was not fixed in advance; instead, iteration continued until predefined consensus criteria were met for all retained 
competencies. To ensure that the final framework would remain usable in practice, where rater cognitive load and the 
number of dimensions evaluated simultaneously are recognised constraints on assessment quality,37 the total number of 
competencies was limited to a maximum of 20 items.

Content validity was evaluated by expert rating of each item on a 4-point relevance scale (1 = not relevant, 2 = 
somewhat relevant, 3 = quite relevant, 4 = highly relevant). For Item Content Validity Index (I-CVI) calculation, ratings 
of 3 or 4 were classified as indicating item relevance, in line with standard CVI scoring practice. The I-CVI was 
calculated for each item as the proportion of panelists rating it 3 or 4; the Scale Content Validity Index (S-CVI/Ave) was 
calculated as the average of the I-CVI values across all retained items. Items with I-CVI ≥0.79 were accepted; items 
scoring 0.70–0.79 were revised, and items <0.70 were removed.38,39

Ethical Approval
This study was conducted in accordance with the principles of the Declaration of Helsinki. Ethical approval was granted 
by the Ethics Committee of the Faculty of Medicine, University of Indonesia - Cipto Mangunkusumo Hospital (approval 
number: KET-65/UN2.F1/ETIK/PPM.00.02/2025). Prior to recruitment, each prospective panelist received an individual 
briefing via in-person meeting or video call, during which the study objectives, procedures, voluntary nature of 
participation, and confidentiality of individual responses were explained using a standardized presentation. Following 
this briefing, written informed consent was obtained from all participants prior to their inclusion in the study. Ongoing 
consent to participate in each subsequent Delphi round was further indicated through voluntary completion and return of 
the survey instrument.

Results
Structured Literature Review
Based on the search strategy outlined in Supplementary Table S1, a total of 307 studies were identified. After removal of 
duplicates, 300 studies underwent title and abstract screening. Following screening, 84 studies were assessed in full text, 
of which 67 were excluded for the reasons detailed in Figure 1. Ultimately, 17 studies were deemed relevant and were 
used to inform the development of nontechnical skill competency items and the assessment instrument. The summary of 
relevant nontechnical skills measured is provided in Table 1.

Of the 17 included studies, five instruments, ie. the Behaviorally Anchored Rating Scale (BARS),48 modified 
advocacy–inquiry score (AIS),52 Ottawa Global Rating Scale (GRS),44 Team Emergency Assessment Measure 
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(TEAM),46 and the nontechnical scorecard by Ottestad et al47 were specifically designed to assess performance in crisis 
management contexts. The remaining twelve instruments evaluated nontechnical skills in broader, non–crisis-specific 
clinical settings.16,40–43,45,49–51,53–55

Figure 1 Flow diagram of the study identification process for the structured literature review.
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Among the five crisis-specific instruments, the most consistently assessed nontechnical skills were situational 
awareness, communication, and leadership. Situational awareness was operationalized through behaviours such as 
continuous patient monitoring, detection of deteriorating conditions, and anticipation of evolving clinical events.44,46,47 

Communication was assessed through structured information exchange, use of both verbal and non-verbal methods, 
closed-loop communication, and assertive speaking up during critical situations.44,46,47,52 Leadership was evaluated 
through behaviours related to direction-giving, task delegation, and maintenance of team coordination under 
pressure.44,46,47 Decision-making was also assessed in several instruments, reflecting the time-critical nature of crisis 
scenarios.48 Notably, planning and teamwork appeared in some crisis-specific tools as supporting domains,46,47 often 
operationalized as components of situational awareness or leadership rather than as standalone constructs.

Communication
The most frequently reported nontechnical skill domain was communication, which was evaluated by all of the identified 
studies.40–55 Communication was operationalised using a variety of behavioural, observational, and attitudinal indicators. 
In the Behaviourally Anchored Rating Scale (BARS), communication was assessed through explicit behavioural 
descriptors related to speaking up, structured information exchange, and the use of non-verbal communication.48 

Similarly, Catchpole et al and the Modified Score System for Advocacy-Inquiry emphasised the importance of speaking 
up within teams and highlighted the role of structured communication.40,52 In addition, these tools underscored the 
importance of minimising unnecessary communication during critical tasks.40 Collectively, these items reflect commu
nication being measured primarily through observable, task-focused interactions and patterns of information flow within 
the team.

Within anesthesia-specific tools such as ANTS and N-ANTS,16,42 communication was defined as a core nontechnical 
skill encompassing the exchange of information, coordination of activities, and demonstration of authority and clarity 
when interacting with team members. The Harvard Assessment of Anesthesia Resident Performance (HARP) and the 
framework proposed by Weller et al similarly emphasised the necessity of clarity and assertiveness in 
communication.50,55 This concept was further articulated by Daly Guris et al, who defined assertive communication as 
the ability to convey ideas clearly, directly, and without hesitation.51 Together, these instruments conceptualised 
communication largely in terms of individual communication style, assertiveness, and effectiveness in interpersonal 
interactions.

Several instruments assessed communication using items that captured perceptions of communication quality and 
adaptability. In the Revised Perioperative Competence Scale (PPCS-R), communication was measured through items 

Table 1 Summary of Nontechnical Skills Assessed in Previous Studies

Nontechnical Skill 
Assessed

Name of Instrument/Author

Leadership Catchpole et al40 Crossingham et al41 ANTS,16 N-ANTS,42 OTAS,43 Ottawa GRS,44 PPCS-R,45 TEAM,46 Ottestad 

et al47

Decision making BARS,48 Crossingham et al41 ANTS,16 N-ANTS,42 Ottawa GRS,44 TEAM46

Communication BARS,48 Catchpole et al40 Crossingham et al41 ANTS,16 Blum et al49 HARP,50 Daly Guris et al51 modified AIS,52 N- 

ANTS,42 OTAS,43 Ottawa GRS,44 PPCS-R,45 SAQ,53 TCI,54 TEAM,46 Weller et al55 Ottestad et al47

Situational awareness Blum et al49 BARS,48 Catchpole et al40 Crossingham et al41 ANTS,16 HARP,50 N-ANTS,42 OTAS,43 Ottawa GRS,44 

TEAM,46 Ottestad et al47

Planning Blum et al49 Catchpole et al40 Crossingham et al41 HARP,50 TEAM,46 Ottestad et al47

Self-reflection Blum et al49 HARP,50 TCI54

Empathy Crossingham et al41 PPCS-R45

Pressure management Crossingham et al41 SAQ53

Protocol compliance Catchpole et al,40 TEAM46

Abbreviations: AIS, advocacy–inquiry score; ANTS, Anaesthetists’ Non-Technical Skills; BARS, behaviorally anchored rating scale; GRS, Global Rating Scale; HARP, Harvard 
Assessment of Anesthesia Resident Performance; N-ANTS, Nurse Anaesthetists’ Non-Technical Skills; OTAS, Observational Teamwork Assessment for Surgery; PPCS-R, 
Revised Perioperative Competence Scale; SAQ, Safety Attitudes Questionnaire; TCI, Team Climate Inventory; TEAM, Team Emergency Assessment Measure.
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such as using appropriate communication methods according to situational needs, tailoring communication based on team 
personalities, and employing language that is appropriate to the clinical context.45

Finally, attitudinal aspects of communication were primarily captured through the Safety Attitudes Questionnaire 
(SAQ) and the Team Climate Inventory (TCI).53,54 These instruments measured communication indirectly through team 
members’ perceptions, including whether individual views were listened to, whether information was shared openly, 
comfort in expressing new ideas, willingness to listen to colleagues’ problems, and the presence or absence of blame 
within the team. This indicates that, in these tools, communication was assessed at the level of team climate and 
psychological safety rather than through direct observation of communicative behaviours. A summary of the identified 
sub-components of communication across the instruments is provided in Table 2.

Situational Awareness
Situational awareness was also commonly assessed and was reported across multiple instruments, including in both anesthesia- 
specific tools (eg., ANTS, N-ANTS, HARP) and more general team-based assessment instruments.16,40–44,46,48–50 Across the 
included studies, situational awareness was operationalised using a combination of behavioural indicators, cognitive processes, 
and observational markers related to perception, understanding, and anticipation of clinical events.

In the ANTS16 and N-ANTS42 frameworks, situational awareness was assessed through components such as 
gathering information, recognising and understanding relevant cues, and anticipating future states. Similarly, in several 
observational tools, including BARS,48 OTAS,43 TEAM,46 and Ottawa GRS,44 situational awareness was reflected in 
observable behaviours such as tracking relevant information, detecting emerging problems, and adjusting actions in 
response to situational demands.

Several tools further operationalised situational awareness by providing explicit behavioural examples to differentiate 
effective and ineffective performance. In particular, Catchpole et al40 described specific markers of good situational 
awareness, such as ensuring that monitors and infusion pumps are clearly visible, and markers of poor situational 
awareness, such as failure to maintain visibility of critical equipment. The ANTS framework similarly provided 
behavioural indicators of poor practice, including not asking relevant questions and becoming distracted from the clinical 
environment.16 In HARP,50 situational awareness was also reflected in participants’ ability to recognise clinical problems, 
such as bleeding or hypertension, in a timely manner. Collectively, these instruments assessed situational awareness using 
concrete behavioural anchors that enabled raters to distinguish between varying levels of performance. A summary of the 
identified sub-components of situational awareness is provided in Table 3.

Table 2 Sub-Components of Communication Identified Across Included Instruments

Sub-Components of Communication Instrument/Author

Assertive and clear information delivery ANTS,16 Catchpole et al40 N-ANTS,42 HARP,50 Weller et al55 Daly Guris et al51

Structured exchange during critical tasks Catchpole et al40 BARS,48 modified AIS52

Active listening and closed-loop confirmation BARS,48 HARP50

Speaking up and advocacy within teams Catchpole et al40 BARS,48 Daly Guris et al51 modified AIS,52 Weller et al55

Adaptability of communication style to situational and interpersonal demands PPCS-R45

Table 3 Sub-Components of Situational Awareness Identified Across Included Instruments

Sub-Components of Situational Awareness Instrument/Author

Continuous monitoring and information gathering from the environment and patient ANTS,16 N-ANTS,42 OTAS,43 Ottawa GRS,44 TEAM,46 BARS48

Recognition and integration of clinical cues into a coherent understanding ANTS,16 N-ANTS,42 BARS,48 HARP50

Anticipation of future states to enable preparatory action ANTS,16 N-ANTS,42 Ottawa GRS,44 TEAM46
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Other Nontechnical Skills
In addition to communication and situational awareness, several other nontechnical skill domains were assessed across the 
included studies, although these were reported less consistently and in fewer instruments. These domains included leadership, 
decision making, planning, self-reflection, empathy, pressure management, and protocol compliance (Table 1).

Leadership was assessed in multiple instruments, including both anesthesia-specific and general team-based tools. 
Specifically, leadership was reported in studies by Catchpole et al40 and Crossingham et al41 as well as in the ANTS,16 N- 
ANTS,42 OTAS,43 Ottawa GRS,44 PPCS-R,45 TEAM,46 and the framework proposed by Ottestad et al47 This indicates 
that leadership was among the more frequently assessed nontechnical skills outside communication and situational 
awareness. Similarly, decision making was also evaluated in several instruments, including BARS,48 ANTS,16 N- 
ANTS,42 Ottawa GRS,44 TEAM,46 and the framework described by Crossingham et al.41

Planning was reported in a smaller subset of studies and instruments, including those by Blum et al49 Catchpole 
et al40 Crossingham et al41 Ottestad et al47 and in HARP50 and TEAM.46 However, it should be noted that some tools 
include planning as a subset to situational awareness.

Several nontechnical skills were assessed in only a limited number of tools. Self-reflection was reported in Blum 
et al49 HARP,50 and TCI,54 while empathy was assessed in Crossingham et al41 and PPCS-R. Pressure management was 
included in only two instruments, namely Crossingham et al41 and SAQ.53 Finally, protocol compliance was assessed in 
Catchpole et al40 and TEAM.46

Delphi Study
Panel Participation
The expert panel consisted of 13 professionals with diverse backgrounds in anesthesiology, surgery, patient safety, and 
health professions education. A detailed breakdown of panel composition is presented in Table 4.

Two panelists held senior leadership positions in national-level professional bodies. One was Head of the Division for 
Competency Development at the Indonesian College of Anesthesiology, and the other was Chair of the National 
Committee for Patient Safety. Both contributed perspectives shaped by national-level responsibility for anesthesia 
competency standards and patient safety policy, respectively.

Patient-safety expertise was further represented by three additional anesthesiologists actively involved in patient- 
safety initiatives within professional societies. Two panelists were practicing anesthesiologists with specific expertise in 
nontechnical skills, and two others served as coordinators of anesthesiology residency education, contributing perspec
tives from postgraduate medical training and curriculum development.

Interprofessional and cross-disciplinary perspectives were incorporated through two nurse anesthetists who served as 
coordinators of nurse-anesthesia education, and through two non-anesthesia surgical specialists, ie. a general surgeon and 
an obstetrician–gynecologist, both with particular interest and expertise in nontechnical skills in surgical practice.

The panel was drawn from four cities across Indonesia: Jakarta (9 panelists), Surabaya (2 panelists), Depok (1 
panelist), and Samarinda (1 panelist). Twelve panelists were based in Java and one in East Kalimantan (Samarinda).

In each Delphi round, one Email containing the questionnaire was distributed to all panel members, followed by up to 
three reminder emails. This process resulted in a 100% response rate, with no panel members withdrawing from the study.

Item Consensus
The initial questionnaire consisted of 10 items, five regarding “Communication” and five regarding “Situational 
Awareness”, respectively. The first round resulted in an average agreement of 96%, varying from 82 to 100%. Eight 
items reached full consensus (≥75% agreement) without substantive qualitative concerns and were retained without 
modification. Two items received preliminary consensus, ie. meeting the agreement threshold but accompanied by 
qualitative suggestions for rewording, and were revised accordingly before redistribution. One panelist proposed an 
additional item pertaining to pre-action preparation, specifically the checking of equipment and ensuring that all team 
members understand their respective roles (item 2.2), which was deemed conceptually distinct from the existing 
situational awareness items and was incorporated into Round 2 after review by the research team.

https://doi.org/10.2147/AMEP.S610271                                                                                                                                                                                                                                                                                                                                                                                                                                  Advances in Medical Education and Practice 2026:17 8

Heriwardito et al                                                                                                                                                                   

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Round 2 consisted of three items: the two revised items from Round 1 and the newly added item. All three reached 
full consensus in Round 2, with no further items proposed or returned for re-discussion. In total, consensus was reached 
on 11 items across two rounds (Figure 2), comprising five communication items and six situational awareness items, as 

Table 4 Characteristics of the Expert Delphi Panel (n = 13)

Characteristic n (%)

Professional discipline
Anesthesiologist 9 (69.2)

Nurse anesthetist 2 (15.4)

Other surgical specialty (general surgery; obstetrics and gynecology) 2 (15.4)
Primary expertise/role on the panel

Senior leadership in national professional bodies 2 (15.4)

Patient-safety leadership (society and national-committee level) 4 (30.8)
Anesthesiology residency education coordinator 2 (15.4)

Nurse-anesthesia education coordinator 2 (15.4)
Nontechnical-skills expertise in anesthesia practice 2 (15.4)

Nontechnical-skills expertise in surgical practice 2 (15.4)

Institutional and geographic distribution
Number of distinct institutions represented 7

Number of distinct cities represented 4

Jakarta 9 (69.2)
Depok 1 (7.7)

Surabaya 2 (15.4)

Samarinda 1 (7.7)

Notes: Values are presented as n (%). Panelists may be represented in more than one role category; 
percentages are calculated against the total panel of n = 13.

ST
A

RT
1 

D
N

U
OR

2 
D

N
U

OR
EN

D

10 items from Literature Review

1
item added

2
preliminary consensus

8
consensus

0
item added

0
preliminary consensus

3
consensus

Total: 11 consensus

Figure 2 Flowchart of the Delphi Study.
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presented in Table 5. The full audit trail of item wording, rating distributions, qualitative comments, and revisions across 
both rounds is presented in Supplementary Table S2.

Content Validity
Content validity analysis showed that all items demonstrated excellent item-level content validity. Each item was rated as 
relevant (score of 3 or 4) by all experts, yielding an Item Content Validity Index (I-CVI) of 1.00 for each item 
(Supplementary Table S3). The scale-level content validity index (S-CVI/Ave) was also 1.00. Consequently, no items 
were revised or removed.

Discussion
This study identified, through structured literature review and modified-Delphi expert consensus, a preliminary set of 
core nontechnical competencies for anesthesia crisis management in Indonesia, with particular emphasis on situational 
awareness and communication. The literature review demonstrated that, although nontechnical skills are commonly 
conceptualized within broad multidomain frameworks, situational awareness and communication consistently emerge as 
the most frequently operationalized competencies in high-acuity and crisis-oriented contexts. These findings were 
reinforced by expert consensus, in which situational awareness and communication were prioritized as central compe
tencies for safe and effective crisis performance. Further, content validity analysis demonstrated strong agreement across 
the expert panel, with all items achieving an I-CVI of 1.00 and a scale-level S-CVI/Ave of 1.00. Together, the results 
highlight the foundational role of these cognitive and interpersonal domains in anesthesia crisis management within the 
national training and practice context.

Interpretation of Findings
Situational awareness (SA) emerged as a central competency in both the literature review and the Delphi consensus, 
underscoring its critical role in anesthesia crisis management. Across nontechnical skills frameworks, situational 
awareness is among the most frequently operationalized domains, particularly in instruments designed for high-acuity 
or crisis settings.44,46–48 In time-critical clinical environments, clinicians must continuously detect evolving physiological 
changes, interpret complex and sometimes conflicting data streams, and anticipate potential deterioration.8 These 
demands likely explain why situational awareness consistently appears as a foundational competency underpinning 
effective teamwork and decision-making during crises.

The prominence of situational awareness in crisis contexts is theoretically grounded in Endsley’s cognitive model, 
which conceptualizes SA as comprising three hierarchical levels: perception of relevant environmental cues (Level 1), 
comprehension of their meaning (Level 2), and projection of future states (Level 3).56 The competencies identified in this 

Table 5 Core Nontechnical Competencies Identified Through Expert Consensus

No. Item

1. Communication
1.1 Communicates clearly and assertively with team members

1.2 Uses advocacy–inquiry techniques to question uncertain decisions (eg., stating an observation followed by an open-ended question to 

understand the rationale behind an action)
1.3 Delivers clinical information in a well-structured manner during critical situations

1.4 Listens actively and responds appropriately to information from team members

1.5 Provides effective and constructive feedback
2. Situational Awareness
2.1 Continuously monitors the environment and the patient’s condition
2.2 Performs pre-action preparation by checking equipment and ensuring all team members understand their respective roles

2.3 Processes information from multiple sources quickly and accurately

2.4 Communicates potential critical scenarios and prepares anticipatory actions
2.5 Recognizes changes in the patient’s condition before deterioration occurs

2.6 Acknowledges personal and team limitations and seeks help, opinions, or consultation when necessary
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study map onto this hierarchical structure: items emphasizing continuous monitoring and pre-action verification corre
spond to Level 1 (perception); items focusing on pattern recognition and information integration align with Level 2 
(comprehension); and items involving anticipatory preparation capture Level 3 (projection). This conceptual alignment is 
consistent with established nontechnical skills frameworks. Instruments such as ANTS16 and the Situation Awareness 
Global Assessment Technique (SAGAT)57 similarly distinguish between information gathering, synthesis, and forecast
ing through detailed behavioral markers, enabling structured training and performance assessment under stress. The 
convergence between these frameworks and the consensus-derived competencies strengthens the theoretical validity of 
prioritizing situational awareness and emphasizes the need for educational strategies that deliberately cultivate abilities 
across all three levels.

Communication emerged as a co-dominant competency in both the literature review and the Delphi consensus, 
underscoring its essential role in anesthesia crisis management. In high-acuity situations, effective communication 
facilitates the development of shared situational awareness, supports task coordination, and enables timely decision- 
making under pressure. Communication failures, such as incomplete information transfer, lack of closed-loop confirma
tion, and unspoken concerns, have been consistently implicated in preventable adverse events, particularly in time-critical 
and hierarchically structured environments.58–60 The competencies identified in this study reflect this operational role: 
items emphasizing clear role delegation, explicit verbalization of clinical concerns, and anticipatory information sharing 
support coordinated team response during rapidly evolving events, mirroring the behavioral markers operationalized in 
ANTS and other team-based performance tools.16,46,47,52 The convergence between the consensus findings and existing 
frameworks reinforces the importance of embedding structured communication training, particularly in simulation-based 
crisis scenarios,61 into anesthesia education to enhance team coordination and patient safety.

The emphasis on assertive communication and advocacy-inquiry techniques in this study carries particular signifi
cance within the Indonesian clinical context. Communication norms in Indonesia have been characterized in the 
published literature as marked by high power distance and indirect expression, which may discourage speaking up or 
challenging authority, particularly in hierarchical team structures such as those encountered in the operating room.23,24 

Consistent with these established characterizations, the panel’s prioritization of assertive communication and advocacy- 
inquiry in this study can be interpreted as a deliberate response to the specific behavioral patterns that high power 
distance is reported to influence, ie. reduced speaking up to authority, inconsistent closed-loop confirmation, delayed 
escalation of clinical concerns, and reluctance to seek help when uncertain.28

While the literature review identified several other nontechnical skill domains, including leadership, decision-making, 
teamwork, and task management, the decision to focus on situational awareness and communication was made on the 
basis of two considerations. First, these two domains were the most consistently operationalized competencies across the 
17 included studies, appearing in all five crisis-specific instruments identified. Second, the remaining domains are 
functionally dependent on accurate situational awareness and effective communication; leadership cannot direct action 
without a shared understanding of the evolving situation, and decisions cannot be enacted without structured information 
exchange.5–9 This empirical and theoretical rationale guided the selection of situational awareness and communication as 
the domains presented to the expert panel for consensus.

Theoretical Implications
Beyond the empirical findings reported above, the prioritization of situational awareness and communication has broader 
implications for how anesthesia nontechnical skills are conceptualized. These two competencies align closely with 
established human error and human factors theories in high-risk industries. These models emphasize that adverse events 
rarely result from isolated technical failures but rather from breakdowns in cognitive processing, team interaction, and 
system coordination. In particular, failures in perception, comprehension, and projection of evolving situations may 
initiate error cascades, while ineffective communication compounds these vulnerabilities by preventing the formation of 
shared mental models among team members.62,63 High-reliability organization (HRO) principles similarly stress the 
importance of collective mindfulness, anticipatory thinking, and open communication in preventing escalation of minor 
deviations into major failures.64 Viewed through this lens, situational awareness and communication function as core 
protective mechanisms that interrupt error propagation and enhance resilience during anesthesia crises; these theoretical 
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alignments, however, represent interpretive context for the present findings rather than empirical claims established by 
this study.

Translating these competencies into educational practice in the Indonesian context calls for concrete operationaliza
tion rather than direct adoption of frameworks developed elsewhere. Several directions can be considered from the 
established literature on speaking-up and graded-assertiveness training. First, scripted advocacy-inquiry phrasing adapted 
to local linguistic norms can lower the activation energy for junior team members to raise concerns; for example, an 
observation followed by an open-ended question preserves respect for hierarchy while explicitly inviting a clinical 
decision.65 Second, graded-assertiveness tools such as the PACE (Probe, Alert, Challenge, Emergency) or CUSS 
(Concerned, Uncomfortable, Safety issue, Stop) frameworks provide stepwise scripts that have been shown to durably 
increase the number and quality of challenges by anesthesia residents in subsequent simulated emergencies.65,66 These 
can be taught and rehearsed in local language and adapted to address the specific authority gradients encountered in 
Indonesian operating rooms. Third, structured debriefing after simulation can normalize junior team members question
ing senior decisions and create the psychological safety needed for these behaviors to transfer to clinical practice.67 

Embedding these specific scripts and tools into anesthesia residency curricula in Indonesia, rather than transplanting 
Western frameworks unmodified, is likely to enhance both the relevance and the uptake of the competencies identified in 
this study.

Building on these findings, several educational directions warrant consideration. First, training programs should move 
beyond implicit exposure to nontechnical skills and instead incorporate explicit instruction on the cognitive components 
of situational awareness, such as perception, comprehension, and projection, alongside structured communication 
strategies such as closed-loop communication and anticipatory information sharing. Embedding these competencies 
within curricula ensures that they are taught as core clinical skills rather than supplementary attributes.68,69

Second, training should be deliberately designed to challenge learners’ situational awareness across all three levels, 
incorporating dynamic patient trajectories, evolving data, and decision points that require anticipatory reasoning. 
Scenarios should also assess and reinforce communication behaviours that promote shared mental models and coordi
nated action under time pressure. Structured debriefing, which has been shown to improve non-technical skills among 
anesthesia residents,70 may be particularly effective when it explicitly addresses situational awareness breakdowns and 
communication lapses, thereby enhancing reflective learning and performance improvement.

Third, assessment practices should align with these priorities. Incorporating validated behavioral markers for 
situational awareness and communication into simulation and workplace-based evaluations may enhance the quality of 
feedback and promote accountability in professional development. Embedding these competencies systematically across 
training, simulation, and assessment may contribute to greater resilience and safety in high-risk anesthesia care, though 
direct evidence linking the present competency set to patient-safety outcomes will require prospective implementation 
and evaluation studies. More broadly, this framework can serve as the conceptual foundation for developing a dedicated 
training module and a structured assessment instrument for the Indonesian anesthesia context. Developing both in 
parallel from the same competency scaffold would help align what is taught with what is measured, and would establish 
the basis for subsequent psychometric evaluation.

Limitations and Future Directions
Several limitations warrant acknowledgment. First, this study focused on identifying and achieving expert consensus on 
core competencies rather than conducting full psychometric validation of a measurement instrument. Although the 
competencies identified demonstrated strong content validity, their translation into an operational assessment tool 
requires further investigation, including pilot implementation, evaluation of inter-rater reliability, and accumulation of 
construct and criterion-related validity evidence.71

Second, the perfect content validity indices should be interpreted with caution. In small panels, perfect scores carry 
a recognised risk of inflation through chance agreement,72,73 and a related concern arises when items are derived from 
a shared initial source, in this case the structured literature review, since framing and anchoring effects can shape 
panelists’ independent judgments, a Delphi limitation that heterogeneous panel composition partly mitigates.74,75 

Although the panel was deliberately recruited from multiple institutions, four cities, and five distinct professional-role 
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categories to limit this concern, some professional-network overlap inherent to a national specialty community could not 
be fully eliminated. The indices therefore reflect strong agreement on relevance within the panel rather than independent 
psychometric validation, and the rapid convergence across two Delphi rounds is best understood as agreement on a well- 
bounded set of competencies. Establishing broader validity will require external review, larger and more diverse samples, 
and construct-level psychometric testing.76

Third, the findings reflect the perspectives of experts within the Indonesian clinical context, which was an intentional 
design feature given the study’s aim of developing locally grounded competencies. Rather than limiting the study’s value, 
this contextual specificity strengthens the relevance of the identified competencies for national training and assessment 
purposes. Nevertheless, replication studies in other cultural and healthcare settings would be valuable to determine how 
these competencies are interpreted and prioritized elsewhere, and to contribute to broader comparative evidence on the 
contextual sensitivity of nontechnical skills frameworks.

Fourth, although the literature synthesis provided a structured overview of existing nontechnical skills frameworks, it 
did not fully adhere to the methodological standards of a systematic review, such as dual independent screening and 
formal risk-of-bias assessment.77 Future research employing more rigorous review methodologies may further strengthen 
the evidentiary foundation for competency development in anesthesia crisis management.

Conclusion
This study identified, through structured literature synthesis and expert consensus, a preliminary set of contextually 
grounded core nontechnical competencies for anesthesia crisis management in Indonesia. Situational awareness and 
communication emerged as central domains, reflecting their foundational role in enabling effective decision-making, 
coordination, and resilience in high-risk clinical environments. The consensus-derived competencies, including assertive 
communication and advocacy-inquiry techniques, are consistent with the hierarchical communication norms documented 
in the published literature as characteristic of Indonesian clinical practice, suggesting that nontechnical skills frameworks 
may benefit from contextual adaptation to ensure relevance in diverse healthcare settings. By prioritizing these 
competencies within the national training context, this work provides a theoretically informed foundation for targeted 
educational, simulation, and assessment strategies. The validity evidence reported here is limited to content validity; pilot 
implementation, inter-rater reliability, and construct and criterion-related validity evidence remain necessary next steps 
before the framework can be operationalized as an assessment instrument. The framework is intended to support, rather 
than directly demonstrate, safer anesthesia practice. Whether its implementation translates into measurable improvements 
in clinical performance and patient safety would need to be established through subsequent prospective evaluation.
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