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Background There is no universal agreement on what competence in disaster medicine is, nor what competences
and personal attributes add value for disaster responders. Some studies suggest that disaster responders need not
only technical skills but also non-technical skills. Consensus of which non-technical skills are needed and how training
for these can be provided is lacking, and little is known about how to apply knowledge of non-technical skills in the
recruitment of disaster responders. Therefore, this scoping review aimed to identify the non-technical skills required
for the disaster medicine response.

Method A scooping review using the Arksey & O’Malley framework was performed. Structured searches in the
databases PuBMed, CINAHL Full Plus, Web of Science, Psyclnfo and Scopus was conducted. Thereafter, data were
structured and analyzed.

Results From an initial search result of 6447 articles, 34 articles were included in the study. These covered both
quantitative and qualitative studies and different contexts, including real events and training. The most often studied
real event were responses following earthquakes. Four non-technical skills stood out as most frequently mentioned:
communication skills; situational awareness; knowledge of human resources and organization and coordination skills;
decision-making, critical-thinking and problem-solving skills. The review also showed a significant lack of uniform use
of terms like skills or competence in the reviewed articles.

Conclusion Non-technical skills are skills that disaster responders need. Which non-technical skills are most needed,
how to train and measure non-technical skills, and how to implement non-technical skills in disaster medicine need
further studies.
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Background the exposure and vulnerability of a community” [1]

A frequently used definition of disasters is that they are
“serious disruptions to the functioning of a community
that exceed its capacity to cope using its own resources.
Disasters can be caused by natural, man-made and tech-
nological hazards, as well as various factors that influence
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Disaster strikes worldwide and recurs [2]. In 2022, 387
natural hazards and disasters worldwide were recorded
and the increasing occurrence of disasters emphasizes
the need to further address disaster preparedness [2].

Disaster response includes all actions from the first
acute phase to operations with a longer timeline. Disas-
ter response teams can therefore vary and be composed
differently.

An important aspect of disaster response is to make
sure competent disaster responders and disaster teams
are available for disaster relief, both in the acute phase

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included

in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://orcid.org/0000-0002-2794-5026
http://crossmark.crossref.org/dialog/?doi=10.1186/s13049-024-01197-y&domain=pdf&date_stamp=2024-4-1

Westman et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine

and for a prolonged period, depending on the specific
task at hand. However, standardization with respect to
disaster responders’ necessary competence is lacking [3].

Competence can be described as the ability to do some-
thing well and perform in relation to the task. The rela-
tionship between competence and skills can be described
as competence being the combined result of skills,
knowledge and abilities [4]. Skills may be technical (TS)
and thereby task specific, such as knowing how to per-
form a measurable task (e.g. performing a specific surgi-
cal operation, intubating a patient, or suturing wounds,
or non-technical skills (NTS), defined as “a constellation
of cognitive and social skills, exhibited by individuals and
teams, needed to reduce error and improve human per-
formance in complex systems” [5, 6]. The concept of NTS
stems from the development of crew resource manage-
ment (CRM) and adapted for medicine from the 1990s
onwards [5]. NTS have been defined as a set of seven
skills (situation awareness; decision-making; communi-
cation, teamwork, leadership, managing stress and cop-
ing with fatigue) [7]. However, some sources describe six
topics (performance-shaping factors; planning, prepara-
tion and prioritizing; situation awareness and perception
of risk; decision-making; communication and teamwork
and leadership) [5], while sometimes a wider thematic
approach is adopted (personal resource skills, interper-
sonal skills, and cognitive skills) [8].

Some areas of medicine have accepted NTS and incor-
porated them into their curriculum (e.g. within anes-
thesia and critical care), but their value has not yet been
widely accepted nor are they used in the settings of disas-
ter response or disaster medicine competence.

NTS are both closely connected to pure (TS) but also
intertwined and in a way inseparable. Both TS and NTS
can be trained or learned. However, NTS have been sug-
gested to play a central role in the performance of crises
response teams in general [9]. Nevertheless, most stud-
ies on disaster medicine and preparedness among health
professionals have focused on TS and knowledge [10].
Therefore, it is of interest to study what is known about
the use of NTS in disaster responders.

With the background of this lack of universal agree-
ment and knowledge of which NTS are needed for the
medical disaster response, this scoping review aimed to
identify the N'TS required for disaster responders.

Methods

Design

A scoping review following Arksey and O’Malley’s frame-
work [11, 12].

Data collection procedures
Arksey and O’Malley describe the methodological frame-
work in six steps, the last of which is optional: (1) specify
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the research question, (2) identify relevant literature,
(3) select studies, (4) chart the data, (5) summarize and
report the result and (6) include expert consultation [11].

1) Research question: Which non-technical skills are
required for disaster responders?

2) Relevant literature: The research team discussed
and developed the search strategy in collaboration
with academic librarians. Structured searches were
conducted in the PubMed, Web of science, CINAHL
Full Plus, Psyclnfo, and Scopus databases. Pilot
searches using MeSH terms were conducted first
but were found to retrieve too many papers (about
300 000). Therefore, structured searches based on
keywords or index words were used. (see Appendix
1).

3) Study selection: Studies were included if they

described or discussed NTS needed or used by

medical disaster responders, including all healthcare
professions, in any disaster context. Studies with
qualitative, quantitative, or case study design

published in English during the years 2012—-2022

were included. Study protocols or reviews were

excluded. The Covidence program was used to select
studies and extract data. All papers identified in the
literature search were exported to the Covidence
systematic review software, where duplicates were
sought and removed. Thereafter, two authors (AW
and KH) screened the studies, and additional

studies were removed if the focus did not relate

to the research question, if the study design was

not qualitative, quantitative, or a case study, or if

a study was not written in English. The remaining

studies were included in the full analysis after further

condensation.

Charting the data: A data extraction form was

created using the Numbers program which allowed

us to summarize the data in several ways. Extraction

was done by one author (AW), confirmed by a

second author (KH) and contextualized by a third

author (LK). The information recorded included the
authors, country, study design, year, event, study
population, numbers of participants, and outcomes.

(see Table 1).

5) Collating, summarizing and reporting the results:
First, a numerical analysis of the NTS was
performed. The results were then synthesized and
reported according to themes that described the four
most frequently mentioned NTS.

=

Ethical considerations
Ethical approval was not applicable, as the study was a
scoping review.
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Fig. 1 Flowchart of search result

Results

The initial search resulted in 6447 articles. First, 1849
doubles were removed. Thereafter, 4597 studies were
screened, and an additional 4485 were removed due to
wrong focus for the research question, an irrelevant study
design, or not being written in English. Further conden-
sation resulted in the 34 studies included in the study.
(see Fig. 1).

The most common study design was qualitative (n=15),
followed by cross-sectional studies (#=12). The countries
where the studies were conducted ranged from Australia
to India and Iran. (see Table 1). In all, 15 of the 34 studies
were based on actual disaster events, and the most fre-
quent type of disaster was an earthquake. The context for
the remaining 19 studies varied from training or a more
general prior experience among the study participants.
In seven studies the participants were solely nurses [13—
19], and in two studies, only physicians were included
[20, 21] One study included only pharmacists [22], and
one included only students [23]. In nine studies, physi-
cians, nurses and/or pre-hospital personnel participated
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[24-31], while other studies did not specify the study
participants’s occupation. A total of 2087 study persons
were involved in the current review (mean 77 study par-
ticipants per study). However, several studies (n=7) did
not specify the number of the participants. Uniform use
of terms such as skills or competence in the analyzed
articles was lacking. None of the articles used validated
tools to evaluate the various NTS.

Most common NTS reported

Nine separate skills could be identified in the articles:
communication skills; situational awareness; knowledge
of human resources (HR) and organization and coor-
dination skills; decision-making, critical-thinking and
problem-solving skills; leadership; cultural awareness;
teamwork; creativity skills; and ethics. (see Fig. 2). The
four most common skills expressed as needed among
disaster responders were communication, situational
awareness, knowledge of HR, organization and coordina-
tion, and decision-making. These will be described in the
following paragraphs.
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Ethics (n=3)

Creativity (n=5)

Teamwork (n=5)

Cultural awareness (n=6)

Leadership (n=9)

Decision making, critical
thinking and problem
solving (n=10)
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Communication (n=18)

Human resources,
organization,
coordination (n=12)

Situational awareness (n=14)

Fig. 2 Overview of the numbers of times NTS were reported in the reviewed articles

Communication skills

Communication skills were the most frequently men-
tioned NTS, appearing in 18 of the 34 articles. Although
communication was defined differently in the articles
reviewed, communication competence and/or skills were
considered important for all disaster responders regard-
less of their role. Several articles described communi-
cation as verbal or written one-way information, as a
discussion (two-way information) or described commu-
nication skills as the ability to handle technical informa-
tion [32, 33]. Others included the ability of cross-cultural
understanding, the ability to show care, active listening,
and language skills [34]. Communication skills were
seen as an important quality internally within the orga-
nization or the team, where good communication could
increase team members’ feelings of being safe and com-
fortable despite a severe situation. With external commu-
nication the disaster responders had first-hand contact
with the affected population [16, 35] Communication
was also seen as a key component in relation to report-
ing to higher command and other stakeholders, where
a good relationship and adequate information sharing
was crucial for successful relations and cooperation [27,
29, 36, 37]. The level of communication skills was found
to be higher in nurses with 1-5 years of clinical experi-
ence compared to those with more than 10 years of clini-
cal experience. The level was also greater in groups with
higher academic education [19]. Communication skills
were considered important NTS for all team members
[24, 25, 38, 39].

Situational awareness

The second most common reported NTS was the abil-
ity to create situational awareness where scene coordi-
nation and scene safety were especially crucial for the
disaster response [40]. The need for an updated and
informed overall awareness of the situation was reported
as important for the entire disaster response team [31,
32] The individual disaster responder needed to be able
to analyze the received data and recognize limitations
and possibilities of the given situation, including safety,
in order to create situational awareness [24, 33, 36, 39].
Some studies suggested that this competence was most
important for the leader, as leaders depended on this skill
to both report to higher management levels and to adapt
the response to the situation. Situation awareness also
included understanding both actual and potential health
hazards before, during, and after a disaster [29].

Knowledge of human resources, organization, and
coordination skills

The ability to assess needs and coordinate and plan the
medical response accordingly required the coordination
and organization of medical teams in relation to available
HR [35, 40]. In addition, the coordination skills covered
coordination of other sources (e.g. supplies and equip-
ment) and the knowledge of how to distribute such items
in disasters [33]. How the team was constructed were
also important, as were the skills the individual disaster
responders possessed and contributed to team perfor-
mance [30]. HR management was important for the abil-
ity to maintain control of the situation, to understand and
value the team members, to empower the staff, and to
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be receptive to input and feedback. However, these skills
were not always present among the disaster respond-
ers [36, 38]. Understanding the ability and the situation
of local medical teams and how international response
teams could support and integrate with local colleagues
was stressed, as this required substantial coordination
and organization skills [28].

Decision-making, critical thinking and problem-solving
skills

Decision-making skills include both individual and joint
decision-making within a team. Problem-solving and
decision-making were the most essential attributes for a
team leader but only in sixth (out of ten) place for team
members [25]. Decision-making was pointed out as often
depending on other partners and therefor complicated
[32]. The ability to make decisions and solve problems
was important from the team safety perspective and
depended on correct situational awareness [39].

Discussion

This scoping review of 34 studies identified four NTS that
were most frequently mentioned as important for disas-
ter responders: communication skills; situational aware-
ness; knowledge of HR, organization, and coordination
skills; and decision-making, critical thinking, and prob-
lem-solving skills.

In line with previous research, communication skills
were found to be the most mentioned NTS in the current
review [41]. Communication skills provide a foundation
for other N'TS, such as leadership and team coordination.
Communication is a broad topic which refers to both
verbally and written interaction, and in addition to that
it also contains the individual’s ability as well as general
knowledge of communication systems. Similarly, situa-
tional awareness is essential for both team members and
leader [42, 43]. Although knowledge of HR, organization,
and coordination skills were highly desired, this was also
the NTS most often reported as lacking. Decision-mak-
ing, critical thinking, and problem-solving are other quali-
ties that are important mainly for a team leader. However,
in order to understand why decisions and adherence to
them were important, it was also crucial for team mem-
bers to understand this process. These findings confirms
that NTS are essential for disaster responders.

The terms used to describe NTS varied widely in the
included studies. This inconsistent use of terms and lack
of agreement on important components of disaster medi-
cine competence have been raised before and are again
confirmed by this scoping review [3]. The lack of uniform
use of terms like skills or competence has presented chal-
lenges to synthesizing the studies used in this review.
This made it harder to draw conclusions when analyz-
ing the articles. Several studies used a moderately small
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study sample, and a number of articles did not clearly
state what scientific method had been used, while other
articles held a high scientific level. In 19 of the 34 articles,
the results relied on a training setting rather than on an
actual event, which raises concerns about the applicabil-
ity of identified skills to actual events.

The studies included in the review do not give a
homogenous result on whether NTS are important for
the individual or the team; however, previous studies
within the health care sphere have concluded that NTS
are important for both the team and team performance
[44, 45]. The Katz management model, later modified by
Mumford, suggests the close relationship of TS, NTS and
higher understanding of the task as vital parts for both
team members and the team leader [46, 47]. Though
focused on leadership qualities, the model involves the
leader and followers and could be applied in the disas-
ter medicine setting. Together with frameworks already
developed, this model could be used to develop a frame-
work for disaster responders and disaster response teams
regarding N'TS.

Despite the literature on the impact and necessity of
NTS in the health care system indicating that they are
non-negotiable, NTS are still not being fully prioritized
[5, 48, 49]. This review emphasizes the need for NTS
to be included as an essential part of disaster medicine
competence. For example, NTS should be considered
an important part of the training of disaster responders,
such as Emergency Medical Teams (EMTs) [50]. Consen-
sus on how to measure and train on non-technical skills
is needed. Evaluation tools for NTS have been developed
for some occupations, for example HeliNOTS for heli-
copter pilots, ANTS for anesthetics, and NOTSS for sur-
geons, mainly focusing on simulated situations [51-53].
The development and refinement of NTS have, in some
professional areas, led to frameworks with skill taxono-
mies and behavior rating systems, which are used to find
and promote these skills and behaviors [54]. However,
such tools do not exists for disaster responders or in
disaster medicine training.

The results of this review strongly suggest that NTS are
important factors and more research focused on disaster
responders and NTS is needed. It is likely that disaster
medicine would benefit from frameworks and common
definitions, both for disaster responders at work and in
disaster medicine training. In addition, future research
should rely on scientifically rigorous methods, strive to
use larger study samples, and be based on real disaster
events rather than trainings.

Limitations

The lack of indexed search terms required a some-
what untraditional search strategy, for example without
including MeSH terms, to find papers to include in this
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review. The term “non-technical skills” could have been
used, but since it was found to render fewer than 50
papers, the broader term “competence” was used instead.
However, given the lack of indexed keywords, more than
4500 papers from several databases were screened. Even
so, it cannot be ruled out that more papers might have
been identified using another search strategy. The hetero-
geneity among the included studies also complicated the
analysis and alternative ways to analyze the results can-
not be excluded. To validate the analysis, a research team,
comprising individuals with both theoretical and practi-
cal experiences from disaster response was used.

Conclusions

NTS are crucial for disaster responders. The most studied
NTS were communication skills; situational awareness;
knowledge of HR and organization and coordination
skills; decision-making, critical-thinking and problem-
solving skills. NTS has proven to be trainable skills in
other settings, and it is likely that disaster responders
training would benefit from training of NTS. To increase
knowledge on how to incorporate NTS in recruit-
ment processes and disaster medicine trainings, future
research should rely on scientifically rigorous methods,
strive to use larger study samples and be based on real
disaster events rather than training settings.

Appendix 1. Search strategy
Pubmed (NLM) Search performed November 15, 2022.

1. Search: ((disasters[MeSH Terms])
OR (disaster*[Title/Abstract]))
AND (“skills"[Title/Abstract])
Filters: English, from 2012 to 2022

Web of Science Search performed November 16, 2022.

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S,
CPCI-SSH, ESCI Timespan =All years.

1. (ALL=(Disaster*)) AND ALL=(Skills)
OR Mass casualty*=(competencies)

2. (ALL=(Disaster*)) AND ALL=(Skills)

Scopus (Elsevier). Search performed November 16, 2022.

1. (TITLE-ABS-KEY (Disaster*) AND TITLE-ABS-KEY (Mass casu-
alty*) AND TITLE-ABS-KEY (competencies )

2. TITLE-ABS-KEY (Disaster*) AND TITLE-ABS-KEY (Skills)
Limits
8. PUBYEAR>2012 AND PUBYEAR < 2022, English, Article, Review

CINAHL fulltext Search performed November 16, 2022.
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1. ((disaster*) AND (mass casualty*) AND (competencies))
2. ((disaster*) AND (skills))
Limits
3. (Publication Years 2012-2022). Exclude pre-cinahl, medline records

PsychInfo Search performed November 16, 2022.

1. ((disaster*) OR (mass casualty*) AND (competence*)) OR (skills*))
Limits
3. (Publication Years 2012-2022).

Abbreviations

HR Human resources

EMT  Emergency Medical Team
NTS Non-technical skills

TS technical skills

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/513049-024-01197-y.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
Not applicable.

Author contributions
AW was the primary author of the manuscript. KH was a significant contributor
to writing the manuscript. All authors read and approved the final manuscript.

Funding
Not applicable.
Open access funding provided by Orebro University.

Data availability
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 12 December 2023 / Accepted: 17 March 2024
Published online: 02 April 2024

References

1. The International Federation of Red Cross and Red Crescent Societies. What is
a disaster? [Internet] Cited 2023 Oct 09. [Available from: https://www.ifrc.org/
our-work/disasters-climate-and-crises/what-disaster.

2. The International Disaster Database. [Internet] Cited 2023 Sept 25 [Available
from: https://www.emdat.be/publications.

3. Ripoll Gallardo A, Djalali A, Foletti M, Ragazzoni L, Della Corte F, Lupescu O, et
al. Core competencies in Disaster Management and Humanitarian Assistance:
a systematic review. Disaster Med Public. 2015;9(4):430-9.


https://doi.org/10.1186/s13049-024-01197-y
https://doi.org/10.1186/s13049-024-01197-y
https://www.ifrc.org/our-work/disasters-climate-and-crises/what-disaster
https://www.ifrc.org/our-work/disasters-climate-and-crises/what-disaster
https://www.emdat.be/publications

Westman et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine

20.

22.

23.

24.

25.

26.

27.

Vitello S, Greatorex J, Shaw S. What is competence? A shared interpretation of
competence to support teaching, learning and assessment. Cambridge, UK:
Cambridge University Press & Assessment; 2021.

Prineas SMK, Mirko C, Guicciardi S. Non-technical skills in Healthcare. In:
Donaldson LRW, Sheridan S, Tartaglia R, editors. Textbook of Patient Safety
and Clinical Risk Management. Cham, Switzerland: Springer; 2020.

Mulder M. Competence-based vocational and professional education. Bring-
ing the worlds of work and education. Mulder.M,, editor. Cham: Switzerland
Springer; 2017.

Flin R, Connor P, Crichton M. Safety at the sharp end: a guide to non-technical
skills. 1 ed. Boca Ranton, FL: CRC; 2008.

Rosendal AA, Sloth SB, Rolfing JD, Bie M, Jensen RD, Technical. Non-technical,
or both? A scoping review of skills in Simulation-Based Surgical training. J
Surg Educ. 2023;80(5):731-49.

Hayes P, Bearman C, Butler P, Owen C. Non-technical skills for emergency
incident management teams: a literature review. J Conting Crisis Man.
2020;29(2):185-203.

Gowing JR, Walker KN, Elmer SL, Cummings EA. Disaster preparedness among
Health professionals and Support Staff: what is effective? An Integrative
Literature Review. Prehosp Disaster Med. 2017;32(3):321-8.

Arksey H, O'Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res. 2005;8:19-32.

Mak S, Thomas A. An introduction to scoping reviews. J Grad Med Educ.
2022;14(5):561-4.

Akbari FALI, Bahrami M, Aein F, Khankeh H. Iranian nurses’experience of
management competences in disaster response: a qualitative study. Pak J
Med Health Sci. 2018;12(4):1799-803.

Nekooei Moghaddam M, Saeed S, Khanjani N, Arab M. Nurses' requirements
for relief and casualty support in disasters: a qualitative study. Nurs Midwifery
Stud. 2014;3(1):29939.

Rezaei SA, Abdi A, Akbari F, Moradi K. Nurses' professional competences in
providing care to the injured in earthquake: a qualitative study. J Educ Health
Promot. 2020;9:188.

von Strauss E, Paillard-Borg S, Holmgren J, Saaristo P. Global nursing in an
Ebola viral haemorrhagic fever outbreak: before, during and after deploy-
ment. Glob Health Action. 2017;10(1):1371427.

Weniji Z, Turale S, Stone TE, Petrini MA. Chinese nurses' relief experiences
following two earthquakes: implications for disaster education and policy
development. Nurse Educ Pract. 2015;15(1):75-81.

Yin H, He H, Arbon P, Zhu J, Tan J, Zhang L. Optimal qualifications, staffing and
scope of practice for first responder nurses in disaster. J Clin Nurs (John Wiley
Sons Inc). 2012;21(1-2):264-71.

Chegini Z, Arab-Zozani M, Kakemam E, Lotfi M, Nobakht A, Aziz Karkan H.
Disaster preparedness and core competencies among emergency nurses: a
cross-sectional study. Nurs Open. 2022,9(2):1294-302.

Noguchi N, Inoue S, Shimanoe C, Shibayama K, Matsunaga H, Tanaka S, et

al. What kinds of Skills Are Necessary for Physicians Involved in International
Disaster response? Prehosp Disaster Med. 2016;31(4):397-406.

Parekh VK, Swartz KL. Lessons for psychiatrists from the COVID pandemic: the
need for expanded roles and additional competencies. Int Rev Psychiatry.
2021;33(8):668-76.

Vardanyan H, Mosegui GBG, Miranda ES. Skills and core competen-

cies of pharmacists in Humanitarian Assistance. Prehosp Disaster Med.
2018,33(3):266-72.

Rivkind Al, Faroja M, Mintz Y, Pikarsky AJ, Zamir G, Elazary R, et al. Combating
terror: a new paradigm in student trauma education. J Trauma Acute Care
Surg. 2015;78(2):415-21.

Deitchman S. Enhancing crisis leadership in public health emergencies.
Disaster Med Public Health Prep. 2013;7(5):534-40.

King RV, Larkin GL, Klein KR, Fowler RL, Downs DL, North CS. Ranking the
attributes of effective disaster responders and leaders. Disaster Med Public
Health Prep. 2019;13(4):700-3.

Goniewicz K, Goniewicz M, Wioszczak-Szubzda A, Burkle FM, Hertelendy AJ,
Al-Wathinani A et al. The importance of pre-training gap analyses and the
identification of competencies and skill requirements of medical person-

nel for mass casualty incidents and disaster training. BMC Public Health.
2021;21(114).

Skryabina E, Betts N, Reedy G, Riley P, Amlot R. UK healthcare staff experi-
ences and perceptions of a mass casualty terrorist incident response: a
mixed-methods study. Emerg Med J. 2021,38(10):756-64.

28.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.
46.
47.

48.

49.

50.

5T

52.

(2024) 32:25 Page 7 of 8

Vaishya R, Agarwal AK, Vijay V, Hussaini M, Singh H. Surgical Management of
Musculoskeletal Injuries after 2015 Nepal Earthquake: our experience. Cureus.
2015;7(8):€306.

Walsh L, Subbarao |, Gebbie K, Schor KW, Lyznicki J, Strauss-Riggs K, et al. Core
competencies for disaster medicine and public health. Disaster Med Public
Health Prep. 2012;6(1):44-52.

Wegmann RM. A grounded theory for the performance of temporary disaster
response teams. J Organ Eff. 2020;7(2):155-72.

Willems A, Waxman B, Bacon AK, Smith J, Kitto S. Interprofessional non-tech-
nical skills for surgeons in disaster response: a literature review. J Interprof
Care. 2013;27(5):380-6.

Black A, Brown O, Utunen H, Gamhewage G, Gore J. Insights on Public Health
Professionals Non-technical Skills in an emergency response (Multi-team
System.) Front Psychol. 2022;13.

Schultz CH, Koenig KL, Whiteside M, Murray R. Development of national
standardized all-hazard disaster core competencies for acute care physicians,
nurses, and EMS professionals. Ann Emerg Med. 2012,59(3):196-e2081.
Remington CL, Ganapati NE. Recovery worker skills in post-earthquake Haiti:
the disconnect between employer and employee perspectives. Nat Hazards.
2017,87(3):1673-90.

Hu X, Chen H, Yu M. Exploring the non-technical competencies for on-scene
public health responders in chemical, biological, radiological, and nuclear
emergencies: a qualitative study. Public Health (Elsevier). 2020;183:23-9.
Nasiri A, Aryankhesal A, Khankeh H. Leadership in limbo: characteristics of
successful incident commanders in health sector of a disaster-prone country.
Int J Health Plann Manage. 2019;34(4):e1495-509.

Burkle FM Jr, Walls AE, Heck JP, Sorensen BS, Cranmer HH, Johnson K; et al.
Academic affiliated training centers in humanitarian health, part i: program
characteristics and professionalization preferences of centers in North
America. Prehosp Disaster Med. 2013;28(2):155-62.

Goodwin Veenema T, Deruggiero K, Losinski S, Barnett D. Hospital Administra-
tion and nursing Leadership in disasters. Nurs Adm Q. 2017;41(2):151-63.
Peller J, Schwartz B, Kitto S. Nonclinical core competencies and effects of
interprofessional teamwork in disaster and emergency response training and
practice: a pilot study. Disaster med Public Health prep. 2013;7(4):395-402.
Akbari FA, Bahrami M, Aein F, Khankeh H. Iranian nurses' experience of Man-
agement Competences in Disaster Response: a qualitative study. Pak J Med
Health Sci. 2018;12(4):1799-803.

Norri-Sederholm T, Paakkonen H, Kurola J, Saranto K. Situational awareness
and information flow in prehospital emergency medical care from the
perspective of paramedic field supervisors: a scenario-based study. Scand J
Trauma Resusc Emerg Med. 2015;23:4.

Jonsson K, Brulin C, Hargestam M, Lindkvist M, Hultin M. Do team and task
performance improve after training situation awareness? A randomized con-
trolled study of interprofessional intensive care teams. Scand J Trauma Resusc
Emerg Med. 2021,29(1):73.

Sedlar M. Cognitive skills of emergency medical services crew members: a
literature review. BMC Emerg Med. 2020;20(1):44.

Flin R, Maran N. Identifying and training non-technical skills for teams in
acute medicine. Qual Saf Health Care. 2004;13(1):i80-4.

Yule S, Flin R, Paterson-Brown S, Maran N. Non-technical skills for surgeons in
the operating room: a review of the literature. Surgery. 2006;139(2):140-9.
Katz R. Skills of an effective administrator. Harv Bus Rev. 1955;33(1):33-42.
Mumford MD, Zaccaro SJ, Harding FD, Jacobs TO, Fleishman EA. Leadership
skills for a changing world: solving complex social problems. Leadersh Q.
2000;11(1):11-35.

Pfefferbaum RL, Pfefferbaum B, Van Horn R, Klomp RW, Norris FH, Reissman
DB.The communities advancing resilence toolkit (CART): and interven-

tion to build community resilence to disasters. J Public Health Manag Prac.
2013;19(3):250-8.

Lorenz D, Armbruster W, Vogelgesang C, Hoffmann H, Pattar A, Schmidt D, et
al. A new age of mass casuality education? The InSitu project: realistic train-
ing in virtual reality environments. Anaesthesist. 2016;65(9):703-9.

WHO. About us/emt: WHO; [About the EMT initiative]. Available from: https://
extranetwho.int/emt/content/about-us.

Hamlet OED, Irwin A, Flin R, Sedlar N. The development of the helicopter
non-technical skills (HeliNOTS) behavioural marker systems. Ergonomics.
2023;3:1-10.

Flin R, Patey R. Non-technical skills for anaesthetists: developing and applying
ANTS. Best Pract Res Clin Anaesthesiol. 2011;25(2):215-27.


https://extranet.who.int/emt/content/about-us
https://extranet.who.int/emt/content/about-us

Westman et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine (2024) 32:25 Page 8 of 8

53. Pradarelli JC, Gupta A, Lipsitz S, Blair PG, Sachdeva AK, Smink DS, et al. Assess-
ment of the non-technical skills for surgeons (NOTSS) framework in the USA.
BrJ Surg. 2020;107(9):1137-44.

54. Yule S, Flin R, Paterson-Brown S, Maran N, Rowley D. Development of a rating
system for surgeons’ non-technical skills. Med Educ. 2006;40(11):1098-104.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Non-technical skills needed by medical disaster responders– a scoping review
	﻿Background
	﻿Methods
	﻿Design
	﻿Data collection procedures
	﻿Ethical considerations

	﻿Results
	﻿Most common NTS reported
	﻿Communication skills
	﻿Situational awareness
	﻿Knowledge of human resources, organization, and coordination skills


	﻿Decision-making, critical thinking and problem-solving skills
	﻿Discussion
	﻿Limitations

	﻿Conclusions
	﻿Appendix 1. Search strategy
	﻿References


