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Abstract
Purpose An increasing number of international and domestic armed conflicts, including terror attacks on civilians, along 
with constrained healthcare finance and resource limitation, has made a civilian–military collaboration (CMC) crucial. The 
purpose of this study was to identify facilitators and constrainers in CMC in a national perspective with a specific focus on 
medical aspects.
Method A literature review of recently published papers about civilian–military collaboration, along with a short survey, 
was conducted. For the review, major search engines were used.
Results The results indicated many facilitators, but few important constrainers with a high impact on the outcome. The 
conducted survey indicated discrepancies between the needs and resources.
Conclusion The current global and domestic security threats and challenges, make CMC critical and inevitable. However, 
there is a need for careful analysis of its consequences, impact, possibilities, and limitations to differentiate between our 
expectations and the current reality.
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Introduction

The increasing risk of natural and man-made disasters indi-
cates a need for collaboration between different agencies in 
all aspects of emergency management [1–3]. Even though 
civilian–military collaboration (CMC) has a long history in 
various areas, their collaboration within the healthcare var-
ies in different countries due to their international engage-
ment, neutrality, and domestic needs [4–7]. Recent terror 
attacks on civilians worldwide, exhibits new unpredictable 
incidents, with variation in character, magnitude, target, 
and medical outcomes (severe combat-like injuries). Con-
sequently, they also signal a need for raised preparedness, 
wider planning, and closer collaboration with the military 
healthcare [3, 7, 8].

Decades of financial constraint along with increasing sub-
specialization in the medical profession has confronted the 

civilian healthcare with a shortage in emergency capacities 
(emergency and trauma staff and physicians) and truly chal-
lenges the outcome of any disaster or major incident [2, 9, 
10]. Although the current situation may be comprehended 
as chaotic and disastrous, management of a large-scale inci-
dent requires both non-medical and medical capabilities. In 
general, any existing capability is a facilitator, while the lack 
of a capability is a constrainer. The existence or absence of 
valid disaster/emergency plan, trained and experienced com-
mand and control staff, reliable and unified communication 
system, ability to collaborate and coordinate, information-
sharing, internal and external logistic, and training in a mul-
tidisciplinary setting are all important non-medical facili-
tators or constrainers. Meanwhile, evidence-based medical 
guidelines, simple and unified triage system, evidence-based 
prehospital, hospital, and on-route treatment strategies, are 
all important medical factors for successful medical man-
agement of an incident and consequently facilitators or con-
strainers [2, 9, 11–24].

From Napoleon’s warfare to today, the modern medical 
field’s assessment and management of injured patients have 
developed steadily. During the Korean War, MASH (Mobile 
Army Surgical Hospital) units, offered dialysis to patients 
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with acute renal failure and repaired injured vessels. The 
results were a significant reduction in the mortality rate com-
pared with that of World War II and a validation of the new 
strategy [25, 26]. In Vietnam, important advances in combat 
casualty care such as the rapid helicopter transport of casual-
ties, the creation of dedicated trauma centers, minimization 
of post-trauma renal failure through crystalloid resuscitation, 
and the use of mechanical ventilators to support patients 
with acute respiratory distress syndrome were made. These 
advances and facilitators have been translated into civilian 
practice and constitute historical evidence of fruitful CMC 
in peace- and wartime [4–8, 27]. Over the centuries, the 
military has used staff from civilian healthcare to provide 
care to the wounded soldiers. In return, civilian healthcare 
staff have contributed with their gained knowledge to the 
development of trauma and emergency care [8, 25].

A collaboration between civilian and military healthcare 
organizations is beneficial for both parties and results in an 
exchange of experience, skills, resources, information, and 
improves the communication and integration of both sys-
tems. There is, however, a need for maintaining the devel-
opment and competencies even in non-combat periods and 
in countries with no independent military healthcare, such 
as Sweden.

Recent global security challenges including terror attacks 
on civilians have signaled a change of the game by bringing 
the battlefield to the civilian backyard, indicating a need for 
an increased civilian preparedness and a new partnership 
with the military at home [2, 9, 10, 28, 29]. The incidents 
in Boston and Paris resulted in recommendations regard-
ing some requirements needed for a successful incident 
management [2, 28]. Unified or compatible prehospital and 
hospital triage, existing mass casualty and blood delivery 
plans, short ambulance transport time, prehospital use of 
tourniquets and clotting devices, mutual communication 
system, psychological follow-up, and annual training, were 
all named as important factors necessary for a successful 
outcome after an incident. However, the main question 
appeared to be whether any European healthcare organiza-
tion alone could fulfill these requirements? As for Sweden, 
any incident with the same magnitude as in Paris will be a 
devastating and yet stronger indication for CMC. In an ear-
lier report, the non-medical aspects of Swedish CMC were 
discussed [11], the aim of this review was to identify facilita-
tors and constrainers of a civilian–military collaboration in 
a global and national perspective with a focus on its medical 
consequences.

Method

This study was conducted in two steps.

1. Survey: a questionnaire was designed based on the rec-
ommendations published after Boston and Paris terror 
attacks [2, 3]. It was distributed among 18 experts from 
14 European countries (including Sweden) with many 
years’ experience within the field of emergency and dis-
aster management and armed conflicts. It aimed to find 
out the current situation in their countries regarding; 
(1) unified prehospital triage, (2) compatible prehospital 
and hospital triage, (3) short ambulance transport time, 
(4) existing mass-casualty plans, (5) plans for blood 
delivery, (6) prehospital use of tourniquets, (7) prehos-
pital use of clotting devices, (8) mutual communication 
system, (9) psychological follow-up, and, (10) annual 
training.

2. Review: a review of existing publications within the 
last 25 years (1993–2018) was conducted. Three search 
engines; PubMed, Scholar and Scopus were used with 
the focus on CMC and its consequences. Following 
keywords were used alone or in combination; civilian–
military collaboration, medical aspects, non-medical 
aspects, medical outcome, mass casualty, terror attacks, 
types of injury, type of explosives, surge capacity, 
resource- and information-sharing.

Results

The survey

Fourteen out of 18 experts replied to our survey (78%). Con-
tact was taken repeatedly with none respondents with no 
success. The questions, participant countries and results are 
presented in Table 1. The result showed that none of the 
countries included in this survey were fully ready for the 
next disaster. There was a lack of unified triage method. The 
use of tourniquets and clotting devices was controversial. 
There was neither a common communication system nor 
psychological follow-up and an annual training program was 
missing.

Review

Of total 61,900 publications, duplicates, those related to 
collaboration between military and other organization, e.g., 
voluntary organizations, those related to humanitarian inter-
ventions, peace-keeping operations, and other fields of civil-
ian–military collaboration, were excluded. Of the remaining 
150 publications, those not relevant to the main topic or 
only dealing with non-medical aspects of CMC (n = 96), 
were also excluded. The remaining 56 publications were 
finally used as references in this article. The contents and 
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information in the articles were then categorized into follow-
ing subgroups: prehospital and hospital care (triage, specific 
medical measures), and treatment.

Prehospital and hospital care

An emergency plan based on risk and vulnerability analy-
sis is a mandatory measure for a prepared organization. It 
consists of necessary non-medical steps to initiate a leader-
ship, collaboration, coordination, mutual communication, 
staff recruitment, and annual training. A good plan may 
also facilitate some medically important measures such 
as blood delivery, unified triage, psychological follow-up 
and quick distribution of patients to the operating theatres, 
intensive care units, or other wards [2, 9, 11]. A reliable, 
quick, standardized and professional prehospital healthcare, 
including aeromedical and marine care, is an important part 
of the disaster, and emergency care [30–32]. The extent of 
aeromedical [30] and marine [31] healthcare depends on 
the geography of a land and its landscape. Both aeromedi-
cal and marine healthcare require globally unified advanced 
knowledge. Although there are different prehospital care 
philosophies (Franco-German vs Anglo-American, etc.), the 
basic knowledge among the staff and the model of practice 
are also globally unified and similar in both civilian and 
military organizations within the same nation [32]. Never-
theless, there might be some differences in routines and pro-
cedures that may threaten patients’ safety and the outcome 
of a mission such as different nomenclature, abbreviations, 

and reporting routines [11]. These discrepancies can be over-
come using standardized protocols and education. MIMMS 
(Major Incidents Medical Management and Support) is 
a standardized course, used in many countries [33]. The 
strength of the concept is its military nature and interna-
tional spreading, which enables global collaboration.

Triage

In an emergency with many injuries, triage will be decisive 
for the balance between needs and resources. The prehos-
pital and hospital triage methods must be simple, unified 
or compatible [2]. Triage must be conducted by the most 
senior doctors since the outcome may have a high impact on 
resources and total management of the incident [2, 9, 11–13]. 
There are many triage methods for prehospital and hospital 
use, most of which are adopted, modified or adjusted based 
on institutional needs and conditions [34–36]. In an isolated 
and local incident, the type of triage method may not be 
an important factor; however, in a national or international 
perspective, diverse triage methods and discrepancy in their 
outcomes may result in an increased morbidity and mortality 
[35, 37]. Prehospital triage aims at quickness and simplic-
ity (using a simple method to quickly transfer the patient), 
while hospital triage aims at clinical justice and efficiency 
(to ensure that the patient receives the appropriate level and 
quality of care, using resources effectively) [2, 38, 39]. Such 
complexity in obtaining a safe and correct diagnosis using 
technological devices seems to be contradictive in a mass 

Table 1  Questions checking mass call readiness, sent to 18 experts from 14 countries, response rate 14/18 or 78%

Questions: (1) Do you have a mutual triage method on scene (prehospital) in your country? (2) Do you have the same triage method at hospitals? 
(3) What is the average ambulance transport time, within the city, from the scene of an event to the hospital? (4) Do your prehospital and hospi-
tal entities have a mass-casualty plan? (5) Do your blood banks have a mass-casualty plan? (6) Do your prehospital staff use tourniquets? (7) Do 
your prehospital staff use clotting devices? (8) Do you have a common communication system prehospital and hospital, which enables communi-
cation between all involved organizations? (9) Do you have a plan for psychological follow-up of your staff after a disaster/major incident/terror? 
(10) Do you have training/exercise for your staff annually? How many times?
Participants experts: (1) Belgium (MD, Trauma), (2) Croatia (MD, Trauma), (3) Denmark (MD, Trauma), (4) France (MD, Trauma), (5) Ger-
many one (MD, Disaster), (6) Germany two (MD, Anesthesiology), (7) Italy one (MD, Anesthesiology), (8) Italy two (MD, Anesthesiologist), 
(9) Italy three (MD, General Surgeon), (10) Netherland (MD, Trauma), (11) Norway (MD, Trauma), (12) Portugal (MD, Trauma), (13) Romania 
(MD, Trauma), (14) Slovenia (MD, Trauma), (15) Spain (MD, Trauma), (16) Sweden one (MD, Trauma), (17) Sweden two (MD, Anesthesiol-
ogy), (18) United Kingdom (RN, Emergency)

Q 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 Yes Yes No No No – No Yes – Yes Yes Yes – No No No Yes –
2 Yes No No Yes No – No No – Yes No Yes – No Yes Yes No –
3 12 min 25 min 10–15 min 70 min 10–15 min – 10 min 6 min – 10 min 15 min ? – ? 10–20 min ? 8 min –
4 Yes Yes Yes Yes Yes – Yes Yes – Yes Yes Yes – Yes Yes Yes Yes –
5 Yes ? Yes No Yes – Yes No – No Yes ? – No Yes ? Yes –
6 N/Y Yes Yes Yes No – Yes Yes – Yes Yes Yes – No No ? Yes –
7 No No No No No – No No – Partly No ? – No No No ? –
8 Yes Yes No No No – No No – No Yes Yes – ? Yes Yes Yes –
9 Yes Yes No Yes Yes – Yes No – No Yes No – No Yes Yes Yes –
10 No Yes No Yes No – Yes No – Yes Yes No – No No No Yes –
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casualty situation, where a simple and quick method is pre-
ferred to save lives [2, 40]. Triage should also exhibit a con-
tinuity, i.e., to be compatible in all levels of decision-making 
to alleviate the flow of the patients into the system in a local, 
regional or national perspective. In this perspective, there 
is a lack of compatibility between prehospital and hospital 
entities, which impacts the outcome negatively.

Specific medical measures

The concept of anesthesiologic damage control

Anesthesiologic damage control, using anesthesia and fluid 
resuscitation, is integral to the damage control approach in 
trauma patients with ongoing hemorrhage and can have a 
profound impact on the patient’s outcome. The process aims 
to optimize hemostasis and long-term survival and rapid 
transport of the patient to diagnostic studies and surgery. It 
also includes measures necessary to avoid recurrent shock, 
and may further benefit the patient by the careful, logical 
administration of analgesics and sedatives. The concept is 
important for the care of unstable trauma patients and was 
proven to be highly useful in the prehospital management of 
victims in Paris attack [2, 41].

The use of tourniquet

This has been and still is a controversial measure at the pre-
hospital level. However, evidence obtained from the litera-
ture review indicates that its use should not be overlooked 
in the presence of potentially life-threatening hemorrhage 
despite the potential risks involved in its utilization. It is rec-
ommended that emergency medical staff, both civilian and 
military, should be trained in and equipped for the proper 
use of tourniquets in appropriate situations such as a mass 
casualty incident for temporary control of hemorrhage while 
the situation is brought under control [42].

The use of clotting material/devices

The use of hemostatic agents is one of the latest measures 
for the emergency control of traumatic hemorrhages and is 
reported to decrease the associated mortality and morbidity. 
However, the search for the perfect hemostat is an ongoing 
process and its prehospital use is not fully developed in the 
civilian setting [43].

Treatment

Although different etiology, the extremity injuries are common 
in both civilian and military setting. While most of the civilian 
injuries are caused by blunt trauma, over 80% of extremity 
injuries in a combat are caused by blasts and high-velocity 
gunshot wounds [44–46].

Blast injuries are caused by rapid pressure waves created by 
the detonation of explosives and cause multisystem, life-threat-
ening injuries in single or multiple victims simultaneously. 
Indoor explosions cause the most severe injuries and have the 
worst outcomes. Survivors have predominantly primary and 
tertiary blast injuries. Secondary blast injuries may mainly 
occur in suicide bombings in open and/or semi-confined 
spaces. Life-threatening injuries involve lungs and hollow vis-
cera. Limb injuries are rare in civilian setting and are mostly 
caused by a secondary blast effect created by projectiles and 
shrapnel implanted in explosive devices. Blast injury associ-
ated with skeletal damages may involve multiple skeletal sites 
and organ systems. Non-operative management and damage 
control techniques together with tertiary surveys to identify 
missed injuries are part of the treatment regimen [2, 3, 47–49].

The “Low”- or “High”-velocity energy delivered by 
a gunshot, results in a multimodal injury sustained to the 
vital organs. The impact of the bullet (damages) on tissues 
is characterized by a cavitation process or direct delivery of 
energy. Muscles, bone, and blood vessels are mainly affected 
in the limbs. Almost all high-energy gunshots are considered 
contaminated and should be treated accordingly. Stabiliza-
tion of bone, soft tissue care, adequate wound coverage, and 
restoration of limb function are important parts of the treat-
ment strategy. Bone loss and soft tissue coverage together 
with maintenance of limb alignment and joint congruency 
restoration in cases of severe comminution are the big chal-
lenges [3, 46–49].

Although civilian injuries cannot be compared in com-
plexity to those sustained in a military combat, their absolute 
numbers are higher. Consequently, clinical studies and the 
development of technologies and treatment policies are best 
conducted in a civilian setting. Furthermore, the discrepan-
cies in the number of patients may have an impact on the 
skills of the surgeon. While military surgeons manage most 
complex injuries, they may have less training in times of low 
military casualty flow. Civilian surgeons, on the other hand, 
have a higher rate of civilian injuries, but less knowledge in 
treating complex combat injuries [45].

Discussion

This report aimed to identify facilitators and constrainers for 
a CMC (civilian–military collaboration). The result empha-
sizes a need for collaboration between the two healthcare 
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organizations, but it also indicates a need for careful analysis 
of medical and non-medical aspects of such collaboration to 
differentiate the expectation from the reality.

After a period of global demilitarization and financial 
constraint, many countries faced with the demands on cut-
ting military and ever-increasing healthcare budgets. For 
countries such as Sweden, it resulted in saving on what can 
seldom happen, i.e., wars and disasters. Nevertheless, the 
new era of violence, terror, and unrest, has obliged both the 
civilian and military organizations to develop capacities for 
flexibility, and collaboration and a new approach to unity, 
resource- and information-sharing [2, 28, 50].

The current terrorist threats have made collaborative 
medical training between military and civilian agencies cru-
cial [6]. The complexity of injuries and the discrepancies in 
experience between civilian and military healthcare systems 
is another important indication for CMC. New efforts to inte-
grate National Trauma Care System by integrating Military 
and Civilian Trauma Systems have already been initiated to 
achieve zero preventable deaths after Injury. Research and 
clinical practice between both partners are needed to estab-
lish best practices for treating severely injured military and 
civilian population, including other important areas such as 
triage, the concepts of anesthesiologic and surgical damage 
control, etc. [2, 45, 51]. Equally important is the exchange 
of lessons learned in both organizations as a foundation for 
developing new technologies and improved treatment strate-
gies to be used in subsequent conflicts [45].

To enhance the common capacities of both organizations, 
in addition to the skills and competency, there is a need for 
a mutual meeting, exercises and training [52, 53]. Currently, 
there are professional trauma and emergency courses that 
are available for physicians, nurses, and medics. Advanced 
Trauma Life Support (ATLS) for physicians, Advanced 
Trauma Care for Nurses (ATCN), ATLS-Operational 
Emphasis (ATLS-OE), Prehospital Trauma Life Support 
Course (PHTLS), Tactical Combat Casualty Care (TCCC), 
Advanced Trauma Operative Management (ATOM), 
Advanced Surgical Skills for Exposure in Trauma (ASSET), 
and IATSIC courses in Damage Control Surgery and Anes-
thesia (DSTC and DSATC) are some existing courses. Other 
similar courses may also exist in other countries. However, 
some of these courses are resource-consuming and expen-
sive and demand a multicenter collaboration [8], and others 
need to have a current content with input from both military 
and civilian experts to ensure relevancy to both environ-
ments [52, 53].

Civilian and military organizations have different man-
dates during an armed conflict. While civilian healthcare 
endeavor to provide life-saving assistance to affected popu-
lations, friends or enemy, the military’s task is to maintain 
security and uses all its power to protect own before others 
[5]. This may create ethical and security issues when the 

resources are scarce, regarding the care of enemy vs. own, 
the responsibility for the safety and security of patients, pop-
ulation, soldiers and medical facilities, and the use or storage 
of the weapon. Thus, forging these two organizations should 
be planned and tested long before any major incident and 
without compromising civilian control of security policy or 
undermining military effectiveness [29]. Despite little expe-
rience, civilian physicians might be expected to participate, 
if not lead, medical operations and make vital decisions and 
the task can be too difficult without previous experience and 
mental preparedness [54]. Consequently, it is important to 
offer educational initiatives that make all involved profes-
sionals aware of each other’s capabilities and limitations and 
encompasses other important issues such as legal, political, 
ethical, cultural, and traditional perspectives in disaster and 
emergency management. Recent developments in simulation 
courses offer new opportunities to include these aspects and 
involve different agencies into the same scenario, towards 
the same goal in a changeable and safe environment, where 
mistakes can be made, information and resources can be 
shared, and collaboration can be achieved. MRMI (Medical 
Response to Major Incidents) is one of these courses [55]. 
Similar courses may exist elsewhere.

In a Swedish perspective, preparedness and simplicity is 
the key to success. Creating a flexible surge is to increase the 
capacity in a simple, but effective way. The Swedish health-
care infrastructure, staff competency, and willingness to help 
are all winning factors [3, 11, 12]. A common healthcare 
system facilitates one routine and one structure in a friendly 
environment, where civilian’s high working load and excel-
lent medical skills, together with the military staffs’ gained 
knowledge from international engagements, will offer a 
fruitful CMC in both hospital and prehospital environments. 
The exchange of knowledge between both partners enables 
research, education, and further technological development.

One major constrainer is the ever-increasing healthcare 
privatization with no attachment to disaster management, 
which also actualizes an important question about private 
clinics ‘social and national responsibility during emergen-
cies’. Besides hierarchical differences in each organization 
(formal military and informal civilian leadership), another 
important constrainer for a Swedish CMC is the discrepancy 
between the civilian and military organization models at the 
prehospital level [11, 12]. The civilian healthcare abandoned 
the concepts of MIMMS to create a nationally adjusted pre-
hospital concept. The new organizational model is based on 
important time-dependent and measurable quality indicators 
for command, control, and decision-making [56]. However, 
with the Swedish military still using MIMMS, the possi-
bility of international assistance, and the lack of time dur-
ing a disaster, the compatibility of two strategies remains 
to be verified and confirmed. One way to compensate for 
this shortcoming is to offer a MRMI–MIMMS course as a 



654 A. Khorram-Manesh 

1 3

prelude to the full MRMI course. MIMMS explains in more 
detail the role of gold, silver, and bronze and MRMI com-
pliments this by allowing to put the key roles into practice.

Another constrainer is the lack of unified and compatible 
triage method. The existing prehospital triage seems to be 
united across the country, but it differs from the national 
disaster triage, and the one used in some, if not many emer-
gency departments. Switching the triage system from one 
daily method to the one used in disasters and major emer-
gencies seem to be risky. Misunderstanding and misuse of 
one or another can cause severe damage, especially if one 
color or one word stands for different priorities in each triage 
method [37]. There is an ongoing debate about which triage 
method should be used at the Swedish emergency depart-
ments. The outcome will impact the prehospital and hospital 
compatibility discussion.

Medical guidelines, treatment policies, and educational 
initiative do not differ from what is currently practiced 
globally and are important facilitators. However, the lack 
of experience and opportunity to use them might be a seri-
ous constrainer. Many years in peace does not facilitate a 
good medical familiarity with new types of injuries. Com-
mon educational initiative, simulation exercises, and war 
surgery courses are needed. Additionally, an armed conflict 
brings up new security and ethical issues, which should be 
highlighted, discussed, and mentally trained, or otherwise 
they create a chaos which would have a negative impact on 
the medical outcome of an incident [3, 11, 16].

Although none of the participants’ countries in our survey 
fulfilled the requirements presented by expertise [2, 28], one 
recent idea might be to focus on individuals already on site 
as occasionally there are a few minutes between the time an 
incident occurs until the first responders arrive at the scene. 
Video reports from real incidents show many people on the 
scene either trying to do something for injured victims or are 
standing by helplessly. Therefore, this question has evolved 
on how and what these “Immediate Responders” can do to 
help the victims in a right way while waiting for qualified 
help. A list of different measures from CPR (Cardio Pulmo-
nary Resuscitation) to triage can be discussed. Although this 
question cannot be answered at this moment, it actualizes the 
need for public education.

Limitations

There are some limitations to this study:

1. The study is mainly based on English and in some cases 
Swedish, and German publications. Some important 
information published in other languages may have been 
missed.

2. The author used only three search engines and may also 
have missed other publications available by other search 
engines.

3. The survey was small and limited and only indicates a 
trend. A larger investigation is recommended.

Conclusion

In conclusion, the multi-agency approach and management 
of disasters and emergencies are inevitable. The current 
global and domestic security threats and challenges demon-
strate a new trend of increasing unpredictable terror attacks, 
characterized by severe combat-like injuries. Consequently, 
a collaboration between civilian and military healthcare is 
critical and necessary. Some factors such as similar organi-
zations, traditions, unified goal, and similar situational 
picture facilitate such collaboration, while diverse routines 
(triage, reporting system, etc.), and the lack of experience 
may be serious constrainers. The sum of these factors dem-
onstrates the gap and difference between expectations and 
reality. To fill this gap, there is a need for collaboration, 
mutual meetings, discussions, research, and educational ini-
tiatives, which not only aim to the individual competency 
but the competency and knowledge of all involved agencies. 
For Sweden and other similar countries, it is necessary to 
establish devoted research and educational centers, which 
not only offer specific professional courses but also multi-
agency-inspired courses to spread the spirit of sharing expe-
rience and knowledge and to be prepared for the unpredicted 
in peace and war.

Acknowledgements The author would like to thank Mr. Robert Dob-
son for his valuable review of the English manuscript.

Compliance with ethical standards 

Conflict of interest The author declares no conflict of interest.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.

References

 1. Baxter PJ. Catastrophes—natural and man-made disasters. In: 
Ryan J, Mahoney PF, Greaves I, Bowyer G, editors. Conflict and 
catastrophe medicine. London: Springer; 2002.

 2. Hirsch M, Carli P, Nizard R, Riou B, et al. The medical response 
to multisite terrorist attacks in Paris. Lancet. 2015;386:2535–38.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


655Facilitators and constrainers of civilian–military collaboration: the Swedish perspectives  

1 3

 3. Khorram-Manesh A. Europe on fire; medical management of ter-
ror attacks—new era and new considerations. Bull Emerg Trauma. 
2016;4(4):183–85.

 4. Cloonan CC. Joint civilian–military cooperation for national dis-
asters. Ann Emerg Med. 1988;17(9):1002.

 5. IASC. Civil–military coordination during humanitarian health 
action. Interagency Standing Committee. Global health cluster. 
Position Paper. http://www.who.int/hac/globa l_healt h_clust er/
about /polic y_strat egy/ghc_posit ion_paper _civil _milit ary_coord 
_2_feb20 11.pdf. Accessed 12 Oct 2018

 6. Marklund L, Graham AM, Morton PG, Hurst CG, et al. Collabo-
ration between civilian and military healthcare professionals: a 
better way for planning, preparing, and responding to all hazard 
domestic events. Prehosp Disaster Med. 2010;25(5):399–412.

 7. Frykberg ER. Medical management of disasters and mass cas-
ualties from terrorist bombings: how can we cope? Trauma. 
2002;53(2):201–12.

 8. Cannon JW. Military–civilian exchange of knowledge & prac-
tice in trauma care. http://natio nalac ademi es.org/HMD/~/media /
Files /Repor t%20Fil es/2016/Traum a-Care/Knowl edge-Pract ices-
in-Traum a-Care-CP.pdf. Accessed 12 Oct 2018

 9. Khorram-Manesh A, Hedelin A, Örtenwall P. Hospital-related 
incidents; causes and its impact on disaster preparedness and 
prehospital organisations. Scand J Trauma Resusc Emerg Med. 
2009;17:26.

 10. Adini B, Goldberg A, Laor D, Cohen R, et al. Assessing lev-
els of hospital emergency preparedness. Prehosp Disaster Med. 
2006;21(6):451–57.

 11. Khorram-Manesh A, Lönroth H, Rotter P, Wilhelmsson M, 
et al. Non-medical aspects of civilian–military collaboration 
in management of major incidents. Eur J Trauma Emerg Surg. 
2017;43(5):595–603.

 12. Khorram-Manesh A, Hedelin A, Örtenwall P. Regional coordina-
tion in medical emergencies and major incidents; plan, execute, 
and teach. Scand J Trauma Resusc Emerg Med. 2009;17:32.

 13. Milsten A. Hospitals responses to acute-onset disasters: a review. 
Prehosp Disaster Med. 2000;15(1):40–53.

 14. Buck DA, Trainer JE, Aguirre BE. A critical evaluation of the 
incident command system and NIMC. JHSEM. 2006;3(3):20–33.

 15. Bergstrand F, Koutsikouri D, Landgren J, Magoulas T, et al. 
Slut rapport. Gemensam lägesbild. Part two and three—com-
mon situational picture and a framework for emergency response 
management (FERM). MSB. https ://www.msb.se/Uploa d/Kunsk 
apsba nk/Forsk nings rappo rter/Slutr appor ter/2012%20Gem ensam 
%20l%C3%A4ges bild.pdf?epsla nguag e=sv. Accessed 12 Oct 
2018

 16. Khorram-Manesh A, Berlin J, Carlström E. Two validated ways of 
improving the ability of decision-making in emergencies. results 
from a literature review. Bull Emerg Trauma. 2016;4(4):186–96.

 17. Mishra JL, Allen DK, Pearman AD. Understanding decision mak-
ing during emergencies: a key contributor to resilience. EURO J 
Decis Process. 2015;3(3–4):397–424.

 18. Kapucu N, Garayev V. Collaborative decision-making in 
emergency and disaster management. Int J Public Admin. 
2011;34(6):366–75.

 19. Kapucu N, Arslan T, Demiroz F. Collaborative emergency man-
agement and national emergency management network. Disaster 
Prev Manag. 2010;9(4):452–68.

 20. Joyce N. Civilian–military coordination in the emergency 
response in Indonesia. Mil Med. 2006;171:66–70.

 21. Kapucu N. Interagency communication networks during emergen-
cies. Am Rev public Admin. 2006;36(2):207–25.

 22. Peyravi MR, Khodakarim S, Örtenwall P, Khorram-Manesh A. 
Does temporary location of ambulances (“fluid deployment”) 
affect response time and patient outcome? Int J Emerg Med. 
2015;8(1):37.

 23. Carlström E, Rotter P, Asplén B, Thörnqvist J, et al. The second 
opinion dispatch—evaluating decisions made by an ambulance 
dispatch center. Glob J Health Sci. 2017;9(2):107–13.

 24. Schulz SF, Blecken A. Horizontal cooperation in disaster relief 
logistics: benefits and impediments. Int J Phys Distrib Logist 
Manag. 2010;40(8/9):636–56.

 25. Pruitt BA. Combat casualty care and surgical progress. Ann Surg. 
2006;243(6):715–29.

 26. Bowyer MW. Surgical education in the new millennium: the 
military perspective. Surg Clin N Am. 2004;84(6):1453–70. 
viii.

 27. Pruitt BA Jr. Centennial changes in surgical care and research. 
Ann Surg. 2000;232(3):287.

 28. Gates JD, Arabian S, Biddinger P, Blansfield J, et al. The initial 
response to the Boston marathon bombing: lessons learned to pre-
pare for the next disaster. Ann Surg. 2014;260(6):960–6.

 29. Driver D. Pragmatic approach to civilian military partnership. Per 
Concordiam. J Eur Secur Def Issues. 2010. http://www.marsh allce 
nter.org/MCPUB LICWE B/mcdoc s/files /Colle ge/F_Publi catio ns/
perCo ncord iam/pC_V1N4_en.pdf. Accessed 12 Oct 2018

 30. Burney RE, Hubert D, Passini L, Maio R. Variation in air medical 
outcomes by crew composition: a two-year follow-up. Ann Emerg 
Med. 1995;25(2):187–92.

 31. Carter T, Schriener A. Textbook of maritime medicine. http://
textb ook.ncmm.no/index .php/textb ook-of-marit ime-medic ine. 
Accessed 12 Oct 2018

 32. Tintinalli JE, Cameron P, Holliman CJ. EMS: a practical global 
guidebook. Shelton: People’s Medical Publishing House; 2010.

 33. MIMMS (Major Incident Medical Management and Support). 
http://www.alsg.org/home/. Accessed 12 Oct 2018

 34. Christ M, Bingisser R, Nickel CH. Bedeutung der triage 
in der klinischen not fallmedizin. Dtsch med Wochenschr. 
2016;141(5):329–35.

 35. Farrokhnia N, Castren M, Ehrenberg A, Lind L, et al. Emergency 
department triage scales and their components: a systematic 
review of the scientific evidence. Scand J Trauma Resusc Emerg 
Med. 2011;19:42.

 36. Robertson-Steel I. Evolution of triage systems. Emerg Med J. 
2006;23(2):154–55.

 37. Khorram-Manesh A, Montán KL, Hedelin A, Kihlgren M, 
et al. Prehospital triage, discrepancy in priority setting between 
emergency medical dispatch center and ambulance crews. Eur J 
Trauma Emerg Surg. 2011;37(1):73–8.

 38. FitzGerald G, Jelinek GA, Scott D, Gerdtz MF. Emergency 
Department triage revisited. Emerg Med J. 2010;27:86–92.

 39. Moskop JC, Ierson KV. Triage in medicine, part II: underlying 
values and principles. Ann Emerg Med. 2007;49(3):282–7.

 40. Ljunggren M, Carstén M, Nordberg M, Kurlund L. The associa-
tion between vital signs and mortality in a retrospective cohort 
study of an unselected emergency department population. Scand 
J Trauma Resusc Emerg Med. 2016;24:21.

 41. Dutton RP. Damage control anesthesia. Int Trauma Care 2005; 
197–201. https ://emcri t.org/wp-conte nt/uploa ds/damag e_contr 
oanes thesi al.pdf. Accessed 12 Oct 2018

 42. Richey SL. Tourniquets for the control of traumatic hemorrhages: 
a review of the literature. W J Emerg Surg. 2007;2:28.

 43. Khoshmohabat H, Paydar S, Kazemi HM, Dalfardi B. Over-
view of agents used for emergency hemostasis. Trauma Mon. 
2016;21(1):e26023.

 44. American College of Surgeons. The National Trauma Data Bank. 
Annual report. 2013. http://www.facs.org/traum a/ntdb/pdf/ntdba 
nnual -repor t-2013.pdf. Accessed 12 Oct 2018.

 45. Stinner DJ, Wenke JC, Ficke JR, Gordon W, et al. Extremity inju-
ries military and civilian collaboration: the power of numbers. Mil 
Med. 2017;182(3/4):10–7.

http://www.who.int/hac/global_health_cluster/about/policy_strategy/ghc_position_paper_civil_military_coord_2_feb2011.pdf
http://www.who.int/hac/global_health_cluster/about/policy_strategy/ghc_position_paper_civil_military_coord_2_feb2011.pdf
http://www.who.int/hac/global_health_cluster/about/policy_strategy/ghc_position_paper_civil_military_coord_2_feb2011.pdf
http://nationalacademies.org/HMD/~/media/Files/Report%20Files/2016/Trauma-Care/Knowledge-Practices-in-Trauma-Care-CP.pdf
http://nationalacademies.org/HMD/~/media/Files/Report%20Files/2016/Trauma-Care/Knowledge-Practices-in-Trauma-Care-CP.pdf
http://nationalacademies.org/HMD/~/media/Files/Report%20Files/2016/Trauma-Care/Knowledge-Practices-in-Trauma-Care-CP.pdf
https://www.msb.se/Upload/Kunskapsbank/Forskningsrapporter/Slutrapporter/2012%20Gemensam%20l%C3%A4gesbild.pdf?epslanguage=sv
https://www.msb.se/Upload/Kunskapsbank/Forskningsrapporter/Slutrapporter/2012%20Gemensam%20l%C3%A4gesbild.pdf?epslanguage=sv
https://www.msb.se/Upload/Kunskapsbank/Forskningsrapporter/Slutrapporter/2012%20Gemensam%20l%C3%A4gesbild.pdf?epslanguage=sv
http://www.marshallcenter.org/MCPUBLICWEB/mcdocs/files/College/F_Publications/perConcordiam/pC_V1N4_en.pdf
http://www.marshallcenter.org/MCPUBLICWEB/mcdocs/files/College/F_Publications/perConcordiam/pC_V1N4_en.pdf
http://www.marshallcenter.org/MCPUBLICWEB/mcdocs/files/College/F_Publications/perConcordiam/pC_V1N4_en.pdf
http://textbook.ncmm.no/index.php/textbook-of-maritime-medicine
http://textbook.ncmm.no/index.php/textbook-of-maritime-medicine
http://www.alsg.org/home/
https://emcrit.org/wp-content/uploads/damage_controanesthesial.pdf
https://emcrit.org/wp-content/uploads/damage_controanesthesial.pdf
http://www.facs.org/trauma/ntdb/pdf/ntdbannual-report-2013.pdf
http://www.facs.org/trauma/ntdb/pdf/ntdbannual-report-2013.pdf


656 A. Khorram-Manesh 

1 3

 46. Owens BD, Kragh JF, Macaitis J, Svoboda SJ, et al. Characteriza-
tion of extremity wounds in operation Iraqi freedom & operation 
enduring freedom. J Orthop Trauma. 2007;21(4):254–7.

 47. Roy N, Kapil V, Subbarao I, Ashkenazi I. Mass casualty response 
in the 2008 Mumbai terrorist attacks. Disaster Med Public Health 
Prep. 2011;5(4):273–9.

 48. Stefanopoulos PK, Pinialidis D, Hadjigeorgiou G, Filippa-
kis K, et al. Wound ballistics of gunshot injuries. Hell J Surg. 
2015;87(5):351–6.

 49. Turegano-Fuentes F, Perez-Diaz D, Sanz-Sanchez M, Alfici R, 
et al. Abdominal blast injuries: different patterns, severity, man-
agement, and prognosis according to the main mechanism of 
injury. Eur J Trauma Emerg Surg. 2014;40(4):451–60.

 50. Delmonteil FX. The temptation for civil–military cooperation. 
2017. http://www.iris-franc e.org/wp-conte nt/uploa ds/2017/11/
Obs-Huma-ENG-Civil o-milit ary-Tempt ation -Oct-2017.pdf. 
Accessed 12 Oct 2018

 51. Anderson JE, Farmer DL, Hight R, Galante JM. Achieving zero 
preventable deaths: a model of a military–civilian medical training 

partnership. 2018. http://bulle tin.facs.org/2018/06/achie ving-zero-
preve ntabl e-death s-a-model -of-a-milit ary-civil ian-medic al-train 
ing-partn ershi p/. Accessed 12 Oct 2018

 52. Knudson M, Elster EA, Baily JA, Johannigman JA, et al. Military–
civilian partnership in training, sustaining, recruitment, retention, 
and readiness: proceeding from an exploratory first-step meeting. 
J Am Coll Surg 2018;227(2):284–92.

 53. Wilson RL, Moawad FJ, Hartzell JD. Lessons for con-
ducting health development at the tactical level. Mil Med. 
2015;180(4):368–73.

 54. Schwab CW. Winds of war: enhancing civilian and military 
partnership to assure readiness: what paper. J Am Coll Surg. 
2015;221(2):235–54.

 55. International MRMI Association. MRMI; Medical response to 
major incidents. http://www.mrmi.eu/. Accessed 4 Aug 2018

 56. Rüter A, Nilsson H, Wikström T. Prehospital sjukvårdsledning—
en konceptutbildning med certifiering. Scand J Trauma Resusc 
Emerg Med. 2004;12:148–49.

http://www.iris-france.org/wp-content/uploads/2017/11/Obs-Huma-ENG-Civilo-military-Temptation-Oct-2017.pdf
http://www.iris-france.org/wp-content/uploads/2017/11/Obs-Huma-ENG-Civilo-military-Temptation-Oct-2017.pdf
http://bulletin.facs.org/2018/06/achieving-zero-preventable-deaths-a-model-of-a-military-civilian-medical-training-partnership/
http://bulletin.facs.org/2018/06/achieving-zero-preventable-deaths-a-model-of-a-military-civilian-medical-training-partnership/
http://bulletin.facs.org/2018/06/achieving-zero-preventable-deaths-a-model-of-a-military-civilian-medical-training-partnership/
http://www.mrmi.eu/

	Facilitators and constrainers of civilian–military collaboration: the Swedish perspectives
	Abstract
	Purpose 
	Method 
	Results 
	Conclusion 

	Introduction
	Method
	Results
	The survey
	Review
	Prehospital and hospital care
	Triage
	Specific medical measures
	The concept of anesthesiologic damage control
	The use of tourniquet
	The use of clotting materialdevices

	Treatment

	Discussion
	Limitations
	Conclusion
	Acknowledgements 
	References




