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Abstract
Introduction: The emerging trends of asymmetric and urban warfare call for a revision of the needs and the way
in which frontline trauma care is provided to affected population. However, there is no consensus on the process to
decide when and how to provide such lifesaving interventions in form of Trauma Stabilization Point (TSP).
Methods: A three-step Delphi method was used to establish consensus. A focus group discussion was convened to
propose a framework and develop the list of twenty-one (21) statements for validation of a group of experts.
Results: A panel of twenty-eight (28) experts reviewed the statements and participated to both first and second
rounds. Comments and recommendations provided by the FGD and during round 1 were used to analyze the findings of the study. The proposed framework includes five main categories identified as interconnected components
that facilitate the decision to implement or not the TSP. A total of sixteen (16) elements distributed across the five
categories have been considered as being able to guide the decision to utilize such capability in high-risk security and
resource constrained settings.
Conclusion: The TSP has the potential to prevent death and disability. The proposed framework and categories add
a structure to the decision-making process and represents an important step to support emergency and trauma care
planning and implementation efforts.
Keywords: Asymmetric warfare, Emergency and trauma care, Pre-hospital care, Trauma Stabilization Points
Introduction
The emerging trends of asymmetric and urban warfare open a needed debate that was predicted to occur
once intrastate, non-international armed conflicts
began to dominate over interstate or cross-borders wars
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during the post-Cold War era which have today all but
disappeared [1, 2]. Asymmetric conflict brought tension
between humanity and the demand of military operations and, when respect by one-part fades, mutual disrespect for the adversary and the law of armed conflict
increases [3]. While emphasizing the role of each party in
providing frontline care to the wounded, it is argued that
asymmetry in war expand the range of permissible civilian targets without each side incurring charges of terrorism or disproportionate harm [4].
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Military research and the analysis of the way in which
trauma care is executed on the frontline have significantly contributed to improvements in the clinical outcomes of injured soldiers and redefined the trauma
paradigm towards improving efficiency. By moving medical capabilities as close as possible to the point of injury
(POI), better tactical pre-hospital care and reducing the
time from POI to the casualty arriving at a medical facility, death rates on the battlefield have decreased significantly [5, 6].
The extent to which civilian and military trauma care
and innovation have been of mutually reinforcing benefit
is reflected in the successful adoption of systems and processes into the civilian trauma settings. However, most
research on trauma care in conflict settings has been
done in the context of symmetric warfare [7]. Nowadays,
this is challenged by external factors such as nonlinear
battlefields, the principle of distinction and the rising
need for civilian actors to provide and adjust treatment
capacity to the acute increase in demand and to sustain
its functionality for prolonged periods [8]. Considering
the above and the direct correlation between proximity
and effectiveness of medical aid operations, the concept
of the Trauma Stabilization Point (TSP) is introduced.
The TSP is proposed as the first site of care staffed by
trained medical personnel. Its primary function is to
provide far-forward emergency resuscitation and stabilization and must be capable of functioning in resourceconstrained environments [9].
There is no consensus on the process to decide when
and how to provide frontline trauma care services in the
context of asymmetric warfare. The time is right to bring
varied experiences and experts together to agree on a
commonly accepted framework to support this process
and better allow future dissemination of best practices.
This study aims to describe the development of a conceptual framework to support the decision to implement
frontline care services by using expert consensus process. This framework serves as a necessary first step to
foster critical debate for health care decision-making to
facilitate the decision on how to implement tactical prehospital care in complicated and demanding intrastate
conflicts.

Methods
Study design

The Delphi method has been selected to make effective
use of informed intuitive judgement and derives from
personal expectations from individuals rather than predictions from well-established theory. A convergence of
opinion has been observed in the majority of cases where
the Delphi approach has been used. It provides anonymity for respondents, the possibility to review and assess
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the comments and feedback provided by the other Delphi
panelists, a controlled feedback process, and the suitability of a variety of statistical analysis techniques to interpret the data [10]. A three-step Delphi method was used
to establish consensus and, considering the limited evidence, available in the literature, a focus group discussion
was set up to develop the list of statements to be submitted to the group of experts.
Panel selection

The criteria used to guide the selection of the Focus
Group Discussion (FGD) and Delphi experts included
consideration of individuals who were highly trained and
competent within their specialized area of knowledge
and expertise who might potentially utilize the outcomes
of the study. Therefore, experts were chosen based on
sector expertise and experience in trauma and emergency care, humanitarian operations, military interventions, policy and conflict analysis with a willingness to
revise their initial or previous judgments for the purpose
of reaching or attaining consensus. Twenty-eight experts
out of the thirty-two contacted provided consent and
agreed to participate while ten experts formed part of the
FGD (Fig. 1).
Focus group discussions

A brief document containing a clear explanation of the
objective of the study and specific instructions for member participation was circulated by email to all ten members of the FGD. All the members were familiar with the
TSP concept as were involved or exposed to it during its
first iteration in Mosul, Iraq in 2016–17 and the subsequent fighting in Raqqa, Syria.
The group was tasked with (1) the review and discussion related to the problem, its magnitude and the agreement on the need of such intervention; (2) the creation of
a list of statements representing key considerations to be
made for the implementation of the TSP; (3) the validation of the statements for the Delphi study.
No research is available pertaining to the necessary
process to facilitate the decision to implement the TSP.
The initial hypothesis was guided by the fact that civilian
medical systems and personnel are not set and trained
on how to operate clinically in semi-permissive and
non-permissive environments. Thus, a series of questions focused on the need for such approach, its role and
scope, and what influence its implementation have facilitated the interaction among the FGD members.
The process ended with the definition of a list of
21 statements grouped into categories representing
the structure of the framework. FGD members were
encouraged to discuss the statements until agreement
was reached. The draft document containing the list
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Experts with knowledge and experience in at least two of the following areas: trauma and
emergency care, humanitarian operations, military interventions, policy and conflict analysis

Recruitment of participants

Focus Group Discussion

Expert Panel

Sensitization for objectives and methodology of study
E-consent
Initial
hypothesis
and series
of questions

Group virtual interactions
List of statements and
categories

N

Agreement
on
statements
Y
1st Delphi round

List of statements

Entire list of statements

2nd Delphi round

Statements did not reach
consensus from round 1

Qualitative synthesis and analysis of data

Final output: framework
Fig. 1 Methodology in the Delphi consensus study

of statements divided in 5 categories was circulated by
email to all 10 members of the FGD for confirmation
while the opportunity to provide additional comments
and recommendations was given and feedback recorded.

Delphi round 1

A brief document containing a clear explanation of the
objective of the study and specific instructions for member participation was circulated by email to all twentyeight panel members. Experts who agreed to partake in
the study were sent an email invitation to create a username and password on the Stat59 online platform (Stat59
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Services Ltd, Edmonton, AB, Canada) where the surveys
were managed. Seven point linear numeric scales were
used, and each expert was requested to assign a point
value ranging from 1 (strongly disagree) to 7 (strongly
agree) beside each statement. Experts were also given the
opportunity to provide comments and suggest additional
items that may not have been included when developing
the initial list of statements.
Consensus was defined as at SD ≤ 1.0 [11]. Statements
meeting consensus were removed from the next round,
while those not meeting consensus were re-proposed to
the panelists for round 2.
Delphi round 2

The list of statements that did not reach consensus from
round 1 was proposed for an additional round to all 28
members. In round 2, the experts used the same voting
method as described for round 1. However, feedback in
the form of a statistical representation of the group scores
and comments was provided in way to reduce the range
of responses while preserving the anonymity of each participant. Final responses were analyzed as described for
round 1 while calculation on the % of agreement (agree/
strongly agree) among the group was verified as well.
Data analysis

Data analysis was performed using Stat59. As there are
no rigidly defined published standards of how to measure consensus and ranking for Delphi studies, for this
study, the criteria for consensus was set a-priori as a
standard deviation of less than or equal to 1.0 [12]. Statements that reached consensus were then ranked by their
mean scores. Standard deviation and mean were chosen
over intra-quartile range for four reasons. Firstly, Sevenpoint unanchored linear numeric scales are considered
by many authors to be robust to the assumption of normality [13]. Secondly, for numbers of experts near 30, the
underlying sampling distribution of the responses should
be near normal as per the central limit theorem [14].
Thirdly, as the overall measurement of dispersion is to
ensure consensus, standard deviation is more sensitive to
outliers. Fourthly, as only those statements reaching consensus (with a narrow standard deviation of less than or
equal to 1) it is unlikely that there will be a significant difference between mean and median in these cases. And,
finally, as the Delphi studies represent a type of hybrid
between qualitative and quantitative studies, it is unlikely
that choice of parametric or non-parametric studies is
unlikely to make a mean.
Additionally, eighty percent (80%) of participants
agreeing/strongly agreeing was considered as another
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appropriate measure of content validity and consensus
as per previous Delphi studies [15]. Comments and recommendations provided by the FGD and during round 1
were used to analyze the findings of the study.

Results
All the twenty-eight (28) experts invited to participate in
this Delphi study completed both round 1 and round 2.
The experts had at least two of the criteria for inclusion
in the study with the majority having sector expertise and
experience in trauma and emergency care and humanitarian operations or military interventions. Broader
agreement on the proposed 5 categories as key elements
of the proposed conceptual framework.
Focus group discussions

This exercise built on the consensus of the need for the
TSP approach and helped to identify the five main categories forming part of a conceptual framework that contribute and support the decision to implement or not the
TSP.
The five main categories include the definition, scope,
parameter, or characteristic that helps to define or classify the TSP, variable or external factor that should be
taken into consideration in the planning and set up of the
TSP, its monitoring and quality improvement. Lastly, 21
statements were developed to provide elements to support the decision-making process (Fig. 2).
Delphi round 1

After round 1 voting was completed, 12 of 21 statements
reached consensus. Looking to the results by group,
the category “definition” had 2 of 4 statements reached

(1)
Definition

(5)

(2)

Monitoring

Scope

(4)

(3)

Variables

Parameters

Fig. 2 Conceptual Framework
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agreement, the category “scope” 1 of 4, the category
“parameter” 3 of 4, the category “variable” 2 of 5 while
the category “Monitoring/Quality improvement” 4 of 4.
Additionally, 24 comments were recorded many of which
at operational and tactical level suggesting practices
derived from personal experience and measures oriented
toward concrete resources and requirements needed.
9 Statements with higher variation than 1 were re-proposed to the panelists for round 2 (Table 1).
Delphi round 2

After round 2 voting was completed, panel members
reached consensus on 1 statement under the category
“definition”. Despite a SD slightly above 1, the statement
under the category “parameter” such as “Proximity—The
TSP should be positioned as closely and safely as possible to the point of injury (POI)” was included under the
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final approved list having met 89% agreement. The same
approach was used for the statement under the category
“variable”: “Access—TSP staff should have the ability to
safely enter the affected area and provide medical services” having met 82% agreement. A total of 6 statements
did not reach consensus (Tables 2, 3 and Fig. 3).

Discussion
This study describes the development of a consensusbased framework to support the decision to implement
frontline care services. This framework presents five
main categories identified as interconnected components
that facilitate the decision to implement or not the TSP.
Under each component, several elements have been identified as being able to guide the decision to utilize such
capability in high-risk security and resource constrained

Table 1 List of statements that did meet consensus after round 1
Statement

Mean SD Consensus

DEFINITION: TSP must be capable of functioning in resource-constrained environments

6.6

0.7 Attained

DEFINITION: The primary function of the TSP is to provide far-forward resuscitation and initial stabilization in the form of
airway, hemorrhage and fracture control

6

0.9 Attained

SCOPE: The TSP has an important triage role, rapidly transferring the more serious injuries to a higher level of care and identi- 6.5
fying minor injuries

0.9 Attained

PARAMETER: Mobility and/or Flexibility—The TSP should ensure an agile system to move and/or expand medical services
based on the changing needs

6.4

1.0 Attained

PARAMETER: Transport—Adequate transport and transfer to a receiving facility that has the capability to provide more
advanced care should be available

6.6

0.6 Attained

PARAMETER: Safety—The TSP should be an environment of care that is safe for patients and health care personnel with risk
management plans that are context and area-specific

6.7

0.5 Attained

VARIABLE: Chain of referral—There should be a level of integration across the chain of care with continuity from POI to
definitive treatment and rehabilitation

6.6

0.7 Attained

VARIABLE: Conflict dynamics—Combat strategies, intensity, and geographical location may influence clinical presentations
at TSP

6.4

0.8 Attained

MONITORING/QUALITY IMPROVEMENT: Indicators and metrics which monitor areas where TSP can make a difference in
patient outcomes or staff safety should be developed

6.7

0.5 Attained

MONITORING/QUALITY IMPROVEMENT: Time per patient spent at the TSP should be carefully monitored although its interpretation is dependent on several factors

6.1

0.8 Attained

MONITORING/QUALITY IMPROVEMENT: Transport time to a higher level of care should be carefully monitored although its
interpretation is dependent on several factors

6.4

0.7 Attained

MONITORING/QUALITY IMPROVEMENT: Mechanism of injury and anatomic injury patterns are important criteria in monitoring and predicting workload and should be tracked

6.4

1.0 Attained

Table 2 List of statements that did meet consensus after round 2
Statement

Mean

SD

Consensus

DEFINITION: The Trauma Stabilization Point (TSP) is the first site of care staffed by trained medical personnel

6

0.8

Attained

PARAMETER: Proximity—The TSP should be positioned as closely and safely as possible to the point of injury (POI)

6.4

1.2

Not attained
(adjusted—89%
agreement)

VARIABLE: Access—TSP staff should have the ability to safely enter the affected area and provide medical services

6.2

1.4

Not attained
(adjusted—82%
agreement)
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Table 3 List of statements that did not meet consensus
Statement

SD Consensus

DEFINITION: The utility of the TSP should be considered in all conflict settings even where fighting is sporadic or frontlines are
poorly defined

1.6 Not attained

SCOPE: The TSP must be prepared to initially manage acute medical conditions in addition to trauma

1.5 Not attained

SCOPE: Uncomplicated minor injuries can be managed at the TSP

1.9 Not attained

SCOPE: Penetrating and blast injuries should (always) be considered for referral to higher level of care

1.2 Not attained

VARIABLE: Civil-military coordination – Interaction with the military and other armed groups must be established. This relationship is 1.5 Not attained
dependent on the medical needs and the roles and responsibilities of the military and other armed groups
VARIABLE: Medical expertise – Capacity and capability of the medical staff should vary within the trauma care system in context
with the local health care delivery system

settings. The TSP has the potential to prevent death and
disability, careful analysis of the findings of the study per
category is presented.
Definition

The application of military standards of trauma care
closed to the frontline has challenged existing humanitarian principles and some humanitarian organization’s
modus operandi [16]. The use of a TSP is not considered
appropriate for all conflict settings in particular where
fighting is sporadic or frontlines are poorly defined. This
is in contrast to the vision of the military medical community challenged by the nonlinear battlefields of Iraq,
Afghanistan and the Arabian Peninsula, calling for a revision of the doctrine, training and the concept of the Role
1 care (tactical combat casualty care) [17].
Scope

The implementation of the TSP model during the Gaza
trauma response has been shown to save lives and
decrease the burden on already overwhelmed referral
hospitals [18, 19]. It is envisaged that tools and lessons
learnt can be adapted and applied to countries that are
experiencing conflict and civil unrest in the region [18].
The scope of the TSPs was set around two main roles: the
triage, treatment and discharge of patients with minor
injuries and the triage, stabilization and referral of critical
patients with life-threatening or limb-threatening injuries. A similar approach (First Aid Post) was applied in
Afghanistan recognizing a more variable pattern of injuries and lengthy delay from injury to hospital treatment
for civilians [20]. The perspective from the panel members was prudence in relation to the scope of the TSP
and the risk of a broader (and inappropriate) spectrum of
procedures performed at the site. This suggests the need
to invest in a wider awareness and clarification of the
scope of the TSP, with consideration of recent available
guidance from the World Health Organization [21].

1.1 Not attained

Parameters

The approach applied in both combat and civilian emergency medical systems (EMS) considers the proximity
to, the provision of lifesaving interventions at the site
of illness or POI and reducing time to definitive medical care. Recognizing dissimilarity between combat and
civilian trauma care, similar factors appear to affect the
implementation of the TSP such as resource limitations,
extreme environments, varying evacuation time and
transportation platforms [21, 22]. Safety of patients and
health care personnel is a paramount and risk management plans must be context and area-specific [23]. TSPs
would ideally be located within the “platinum 10 min”
of the POI or within 20 min considering the contextual
constraints [9, 21]. However, others will argue that evidence for operational decisions based only on the Golden
Hour of Trauma is weak and time to treatment should
not be over-emphasized [24]. A short transport time is
still worth pursuing, best achieved through robust evacuation resources and processes. All these factors should be
taken into account when planning the trauma care pathway, including the location of the TSPs, a trauma by-pass
system and the fact that in many situations aeromedical
evacuation for civilians is not an option [25, 26].
Variables

The scope and level of interaction between civilian and
military forces and other armed actors is always contextdependent involving the adoption of relevant measures
to minimize the risk to civilians and the analysis of how
to operate effectively. However, regardless of the situation, the type and scale of threats to civilians must be
identified, including who is vulnerable and why, to establish the basis for intervention. Existing medical capacity
and capability and their implications for trauma system
organization must be identified [27, 28]. Variation in the
responses of the panel members and strong emphasis on
humanitarian principles suggest the need for continue
debate on this important variable.

Salio et al. Conflict and Health

(2022) 16:55

Page 7 of 9

Definition

√

The Trauma Stabilization Point (TSP) is the first site
of care staffed by trained medical personnel
TSP must be capable of functioning in resourceconstrained environments
The primary function of the TSP is to provide farforward resuscitation and initial stabilization in the
form of airway, hemorrhage and fracture control

Scope

(1)

The TSP has an important triage role, rapidly
transferring the more serious injuries to a higher
level of care and identifying minor injuries

Definition

Parameter
Proximity – The TSP should be positioned as closely
and safely as possible to the point of injury (POI).

(5)

(2)

Monitoring

Scope

Mobility and/or Flexibility – The TSP should ensure
an agile system to move and/or expand medical
services based on the changing needs
Transport – Adequate transport and transfer to a
receiving facility that has the capability to provide
more advanced care should be available
Safety – The TSP should be an environment of care
that is safe for patients and health care personnel
with risk management plans that are context and
area-specific

Variable

(4)

(3)

Variables

Parameters

Chain of referral – There should be a level of
integration across the chain of care with continuity
from POI to definitive treatment and rehabilitation
Conflict dynamics – Combat strategies, intensity,
and geographical location may influence clinical
presentations at TSP
Access – TSP staff should have the ability to safely
enter the affected area and provide medical services

Monitoring/Quality Improvement

NB: The process can be stopped at each step if the requirements
are not agreed or met

Indicators and metrics which monitor areas where
TSP can make a difference in patient outcomes or
staff safety should be developed
Time per patient spent at the TSP should be carefully
monitored although its interpretation is dependent on
several factors.
Transport time to a higher level of care should be
carefully monitored although its interpretation is
dependent on several factors.
Mechanism of injury and anatomic injury patterns
are important criteria in monitoring and predicting
workload and should be tracked.

Fig. 3 Proposed conceptual framework

Monitoring

There was group consensus regarding the need for a
monitoring and a quality improvement system. TSP and
hospital data help to periodically assess the adequacy of
the chain of casualty care, the efficiency of first-aid measures and the evacuation system itself. Hospital mortality
decreases as evacuation time increases; thus rapid evacuation is of vital importance [24, 29]. Therefore, time per
patient spent at the TSP and transport time to higher
level of care should be carefully monitored although their

interpretation is dependent on several factors. For example, prehospital professionals are generally expect to keep
trauma scene-time stabilization under 10 min and report
fatality rates during transportation. Similarly, although
recognizing the quality of emergency and trauma care in
resource-constrained settings is understudied, potential
improvements could be made by analyzing and periodically reassessing the existing transport patterns and targeting cost-effective outreach of trauma care [30].
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Several considerations have been made by the group
of experts towards the importance of defining the TSP
functionality. Of relevance, the definition of the minimum requirements in terms of skills, staff, equipment
and resources needed as well as a curriculum for civilian
medical systems and personnel to operate clinically in
semi-permissive and non-permissive environments.
Strengths and limitations

A multidisciplinary panel of physicians, nurses, paramedics, humanitarian and military experts, and policy
makers from over 17 countries came to a consensus on
this conceptual framework. The rigorous Delphi technique enabled statements to be honed and its anonymity reduced the effects of dominant individuals; often a
concern within group-based processes that collect and
synthesize information. However, the process may have
benefited from a face-to-face meeting at its end phase
to allow experts to exchange important information and
clarify their reasons for disagreements. Particularly, it
seems that the different profiles and experiences of the
experts played a key role in the deviation observed in
some statements due to their professional position/vision
of the problem. A possible face-to-face meeting was
not included in the proposed methodology and authors
decided to respect the anonymity agreed at the beginning
of the process.

Conclusion
Using consensus-based evidence, this study presents a
conceptual 5-step framework to support the decision to
implement or not the TSP. Recognizing lack of empirical data on the benefit of such intervention, the proposed framework and categories add a structure to the
decision-making process. Following the steps from 1 to
5 will allow for better definition of role, extent, and scale
of such intervention. A very important step to support
emergency and trauma care planning and implementation efforts. Additional research and debate are required
to clearly define the scope, its functionality and the integration of such approach in asymmetric and urban warfare for the benefit of populations in conflict.
Acknowledgements
This manuscript is the result of a study conducted in the framework of the
International PhD in Global Health, Humanitarian Aid, and Disaster Medicine jointly organized by Università del Piemonte Orientale (UPO) and Vrije
Universiteit Brussel (VUB). The authors wish to thank Jeffrey Franc of Stat59 for
assisting with the statistical methodology.
Author contributions
FS: conceptualized the idea, conceived the study design and developed the
methodology. Conducted the searches, led the focus group discussions,
managed the delphi process, retrieved and analyzed the data, wrote the first
draft of the manuscript. AP: supported in the drafting of the study protocol,
obtained clearance by the ethics committee, managed the Stat59 platform,

Page 8 of 9

managed the correspondence with the experts, provided technical support in
the expert group discussion and cross-checked the validation of the data. LR:
supervised the conceptualization of the idea, the development of the study
protocol, supported the leading of the expert group discussions, provided
critical input in the analysis and interpretation of the data collected, and
guided the drafting of the manuscript. EB, MC, KP, RS, RA, EW, IH, FDC: participated in the focus group discussion and provided critical input in the analysis
and interpretation of the data collected. All authors provided in depth revision
and editing and approved the last version of the manuscript.
Funding
The administrative costs of the study were covered through funds provided by
CRIMEDIM–Center for Research and Training in Disaster Medicine, Humanitarian Aid and Global Health (Università del Piemonte Orientale). No insurance
coverage or further costs associated with the study were required.
Availability of data and materials
The data that support the findings of this study were generated from the
Stat59 online platform. However, restrictions apply to the availability of these
data due to the nature of the Delphi study, requiring the ability to associate
responses with the individual participants, and so are not publicly available.
Data are however available from the authors upon reasonable request.

Declarations
Ethics approval and consent to participate
This study obtained approval from the Cross-corporate Ethics Committee of
Novara (Comitato Etico Interaziendale di Novara) on March 3, 2020 (protocol
ID: 2/20). All participants granted their informed consent for the use of the
information they provided.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
World Health Organization (WHO), Geneva, Switzerland. 2 CRIMEDIM – Center
for Research and Training in Disaster Medicine, Vrije Universiteit Brussel (VUB),
Humanitarian Aid and Global Health Università del Piemonte Orientale Via
Lanino, 1, 28100 Novara, Italy. 3 Beth Israel Deaconess Medical Center, Harvard
Medical School, Boston, USA. 4 Department of Emergency and Disaster Management, Tel Aviv University, Tel Aviv, Israel. 5 Geneva Call, Geneva, Switzerland.
6
Humanitarian and Conflict Response Institute, University of Manchester,
Manchester, UK. 7 Research Group on Emergency and Disaster Medicine, Vrije
Universiteit Brussel, Brussels, Belgium. 8 World Health Organization, Ukraine
Country Office, Kyiv, Ukraine.
Received: 25 March 2022 Accepted: 18 October 2022

References
1. Hameed MA, Rahman MM, Khanam R. Assessing the asymmetric wargrowth nexus: a case of Afghanistan. PLoS ONE. 2022;17(8): e0272670.
https://doi.org/10.1371/journal.pone.0272670 (PMID:35976911;PMCID:
PMC9385010).
2. Salio F, Musani A. Providing health care in conflict settings: a call for
papers. Bull World Health Organ. 2019;2019(97):310.
3. Lele A. Asymmetric warfare: a state vs non-state conflict. Oasis.
2014;20:97–111.
4. Gross ML. Asymmetric war, symmetrical intentions: killing civilians in
modern armed conflict. Global Crime. 2009;10(4):320–36. https://doi.org/
10.1080/17440570903248262.
5. Chatfield-Ball, et al. Lessons learned from the casualties of war: battlefield medicine and its implication for global trauma care. J R Soc Med.
2015;108(3):93–100.

Salio et al. Conflict and Health

6.

7.

8.
9.
10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

20.

21.
22.
23.

24.
25.
26.

(2022) 16:55

Shackelford SA, Del Junco DJ, Riesberg JC, Powell D, Mazuchowski EL,
Kotwal RS, Loos PE, Montgomery HR, Remley MA, Gurney JM, Keenan
S. Case-control analysis of prehospital death and prolonged field care
survival during recent US military combat operations. J Trauma Acute
Care Surg. 2021. https://doi.org/10.1097/TA.0000000000003252.
Committee on Military Trauma Care’s Learning Health System and Its
Translation to the Civilian Sector; Board on Health Sciences Policy; Board
on the Health of Select Populations; Health and Medicine Division;
National Academies of Sciences, Engineering, and Medicine. A National
Trauma Care System: Integrating Military and Civilian Trauma Systems
to Achieve Zero Preventable Deaths After Injury. Berwick D, Downey A,
Cornett E, editors. Washington (DC): National Academies Press (US); 2016
Sep 12. PMID: 27748086.
Baer D, Donaldson R, McKinley T, et al. Divergence of military and civilian
trauma research priorities. Trauma Surg Acute Care Open. 2021;2021(6):
e000765.
Wren SM, et al. A consensus framework for the humanitarian surgical
response to armed conflict in 21st century warfare. JAMA Surg. 2019.
https://doi.org/10.1001/jamasurg.2019.4547.
Hsu C, Sandford BA. The Delphi technique: making sense of consensus.
Pract Assess Res Eval. 2007;12:10.
Holey EA, Feeley JL, Dixon J, et al. An exploration of the use of simple
statistics to measure consensus and stability in Delphi studies. BMC Med
Res Methodol. 2007;7:52. https://doi.org/10.1186/1471-2288-7-52.
Keeney S, Hasson F, McKenna H. The Delphi Technique in Nursing and
Health Research. Wiley-Blackwell, Sussex UK. 2011.
Harpe SE. How to analyze Likert and other rating scale data. Curr Pharm
Teach Learn. 2015;7:836–50.
Devore JL. Probability and statistics for engineering and the life sciences,
Seventh Edition. Thomson Higher Eduction, California, USA. 2008
Lynn MR. Determination and quantification of content validity. Nurs Res.
1986;35(6):382–5. https://doi.org/10.1097/00006199-198611000-00017.
Spiegel et al. The mosul trauma response: a case study. Johns Hopkins
Center for Humanitarian Health, (2018). http://www.hopkinshumanita
rianhealth.org/assets/documents/Mosul_Report_FINAL_Feb_14_2018.
pdf.
Knight RM, Moore CH, Silverman MB. Time to update army medical doctrine. Mil Med. 2020;185(9–10):e1343–6. https://doi.org/10.1093/milmed/
usaa059.
World Health Organization (2019). Emergency trauma response to the
gaza mass demonstrations 2018–2019.
Nerlander MP, Haweizy RM, Wahab MA, Älgå A, von Schreeb J. Epidemiology of trauma patients from the Mosul offensive, 2016–2017: results
from a dedicated trauma center in Erbil, Iraqi Kurdistan. World J Surg.
2019;43(2):368–73. https://doi.org/10.1007/s00268-018-4817-1 (PMID:303
57467;PMCID:PMC6329836).
Cardi et al. Injury patterns and causes of death in 953 patients with
penetrating abdominal war wounds in a civilian independent nongovernmental organization hospital in Lashkargah, Afghanistan. World J
Emerg Surg 2019;14:51. https://doi.org/10.1186/s13017-019-0272-z.
A guidance document for medical teams responding to health emergencies in armed conflicts and other insecure environments. Geneva: World
Health Organization; 2021. License: CC BY-NC-SA 3.0 IGO.
Goniewicz M. Effect of military conflicts on the formation of emergency medical services systems worldwide. Acad Emerg Med.
2013;20(5):507–13.
Fouad FM, Sparrow A, Tarakji A, et al. Health workers and the weaponisation of health care in Syria: a preliminary inquiry for The Lancet-American
University of Beirut Commission on Syria. Lancet. 2017;390(10111):2516–
26. https://doi.org/10.1016/S0140-6736(17)30741-9.
Forrester J, August A, Cai L, Kushner A, Wren S. The golden hour after
injury among civilians caught in conflict zones. Disaster Med Pub Health
Prep. 2019;13(5–6):1074–82. https://doi.org/10.1017/dmp.2019.42.
Childers R, Parker P. In a stable battlefield, avoid using austere surgical
units to meet the golden hour of trauma time to care goal. Injury. 2017
Sep 1.pii: S0020–1383(17)30567–3.
Garber K, Kushner AL, Wren SM, Wise PH, Spiegel PB. Applying trauma
systems concepts to humanitarian battlefield care: a qualitative analysis
of the Mosul trauma pathway. Confl Health. 2020;4(14):5. https://doi.org/
10.1186/s13031-019-0249-2 (PMID:32042308;PMCID:PMC7001520).

Page 9 of 9

27. Global Protection Cluster, Civil-Military coordination for Protection Outcomes. Report of a Global Protection Cluster round-table, (2017). https://
www.refworld.org/pdfid/5d147a7d4.pdf.
28. Peleg K, Jaffe DH; Israel Trauma Group. Are injuries from terror and
war similar? A comparison study of civilians and soldiers. Ann Surg.
2010;252(2):363–9. https://doi.org/10.1097/SLA.0b013e3181e98588.
29. Giannou C, Baldan M., Molde A. War Surgery Working with limited
resources in armed conflict and other situations of violence. ICRC, Mar
2013.
30. Kruk ME, et al. High-quality health systems in the sustainable
development goals era: time for a revolution. Lancet Glob Health.
2018;6(11):e1196–252.

Publisher’s Note

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

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

