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Objective: To examine the possibility of estimating the number of civilian casualties in modern armed conflicts.

Methods: A systematic review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines, using PubMed, Scopus, and Web of Science search engines. The outcome was analyzed using a qualitative inductive thematic analysis. The scientific evidence of selected article was assessed, using the Health Evidence Quality Assessment Tool.

Findings: The review of 66 included articles in this study indicates that with an increasing number of public health emergencies and the lack of vital elements of life such as water and food, emerging armed conflicts seem to be inevitable. In contrast to military-led cross-border traditional wars, modern armed conflicts affect internally on local communities and take civilian lives. Consequently, the measures and tools used in traditional military-led cross-border wars to adequately tally wounded and dead for many decades under the mandates of the International Humanitarian Law, is insufficient for modern warfare. While casualty counting during modern conflicts is deficient due to organizational, political or strategic reasons, the international organizations responsible for collecting such data (the International Federation of Red Cross and Red Crescent and International Institute of Humanitarian Law) face difficulties to access the conflict scene, resulting in under-reported, unreliable or no-reported data.

Conclusion: There are challenges in estimating and counting the number of civilian casualties in modern warfare. Although the global need for such data is evident, the risks and barriers to obtaining such data should be recognized, and the need for new international involvement in future armed conflicts should be emphasized.
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INTRODUCTION

The last decades' increase in globalization has contributed to an interdependency of the world's economies, cultures, technology, and populations through increased cross-border connectedness, exchange of information, trade, and mutual use of technique and routines (1, 2). This interdependency has further minimized perception of hostilities from other states, enhanced diplomatic agreements, military or economic alliances, resulting in an increased unwillingness of states to use military force unilaterally against another state and consequently a decline in the number of military-led cross-border traditional wars, hereinafter called Traditional Wars (3, 4).

While some may perceive globalization as an advancement for human society, which despite a need for continuous adjustment, promises new opportunities for all, others perceive globalization as a vehicle of economic and cultural disaster, and the main cause of the decline in the value of existing territorial interstate border, cultural and national identity (2, 5). The loss of identity and sense of belonging to a mutual goal results in the global rise of nationalism, and other types of reactionary movements, such as religious, and political, increased polarization in the society, and fosters extreme views and actions, leading to terrorism and modern armed conflicts (5–11).

Both traditional wars and modern armed conflicts have crucial impacts on society and result in material destruction and human losses. One way to evaluate the destructive outcomes of a war or an armed conflict is to estimate its impacts on human life (12–18). Knowing the utilized military means and strategies and their anatomical and physiological impacts on the human body along with registered data regarding the number and type of injuries from previous wars, the outcomes of a traditional war, in terms of mortality, morbidity, and the number of casualties has long been predictable, recorded, and debated (14–17). The information provides a reasonable ground for mental and practical preparedness before a war. This readiness has enabled estimation of needed resources for immediate assessment, treatment, and transport of victims, and has resulted in the development of military medicine, pre-hospital care, and mass casualty (injured and or killed) management (12, 13).

In contrast to traditional wars, modern armed conflicts involve networks of state and non-state actors with various means of military and militia influences and strategies. Such a combination creates difficulties in predicting the means and strategies associated with an armed conflict (9, 10, 12, 19). In addition, warfare in the 21st century constitutes multi-domain operations, asymmetry, and a hybrid approach (19–25). In hybrid warfare, the target of warfighting is not limited to the military staff and includes even civilians by creating political instability, conventional assaulting methods, riots, disinformation, influencing social media, and electoral outcomes (19, 21). Consequently, hybrid warfare may result in a larger number of civilian casualties not included in earlier estimation tools for traditional wars. The inability to estimate the casualty rate (16, 17) influences the calculation of needed resources, which creates a troublesome situation for the affected state and international help organizations. Particularly, the national healthcare contingencies organizations are dependent on predictions of medical support and resources needed to treat casualties (9, 10, 13, 26). Currently, casualty calculation relies mainly on registered and recorded data from earlier conflicts. While such data exist for traditional wars (14), it is missing in modern conflicts, reflecting the conflicting information regarding deaths and injuries from unreliable sources and conflicting estimations methods in modern conflicts (15–18).

With an increasing number of public health emergencies and the lack of vital elements of life such as water and food, emerging armed conflicts seem to be inevitable (26). This review aims to highlight the differences between traditional wars and modern conflicts, examine existing casualty estimation tools and evaluate the possibility of foreseeing the medical impacts of 21st-century warfare on the civilian population concerning the number of casualties, mortality, and morbidity.



METHODS


Study Design, Searching Engines, and Searching Keywords

This systematic review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (27). According to PRISMA, the searching process yields an accumulated number of articles in the first step. In the next step, duplicates and non-relevant articles are removed. The abstracts of the remaining studies are studied to assure eligibility and relevance. A qualitative thematic analysis of the included literature based on an inductive approach is applied. This content analysis aims to study all included articles, focusing on similarities and differences in the findings to present the tentative results (28). Finally, each eligible article is thoroughly reviewed and the data, including the year of publication, author's name(s), the title of the study, and its scope are registered. The scientific evidence of each selected article is assessed, using the Health Evidence Quality Assessment Tool (Appendix 1), as Strong, Medium, or Weak (29). The initially designed electronic search model used PubMed, Scopus, and Web of Science to create a list of available literature in English, using the following search string: Armed conflict; Casualty estimation; Hybrid warfare; Mass casualties; Morbidity; Mortality; Traditional war; alone or in combination. The search was limited to literature in English and Russian language. The Swedish Defense University provided the latter.



Inclusion and Exclusion Criteria

Inclusions criteria: Original publications and reviews dated January 2000 to July 2021.

Exclusions criteria: Proceedings, editorials, news, abstracts, and non-relevant papers.



Ethical Approval

This study complied with the ethical principles stipulated by Swedish law. In Sweden, ethical approval is mandatory if the research includes sensitive data on the participants such as race, ethnic heritage, political views, religion, sexual habits, and health or physical interventions, or uses a method that aims to affect the person physically or psychologically. This study did not involve any human material or data regarding individuals and was based on available published data in scientific sources.




RESULTS

Initially, using “Armed Conflict” as the keyword, 136,476 publications were identified through the search engines. The number of hits was reduced to 2,501 by adding “Casualty Estimation,” and to 152, when all keywords were included. All included studies were reviewed. Special attention was paid to references within each eligible study that did not exist in the primary list to cover missed papers. The final list of publications was studied thoroughly and later included in the review (Figure 1). Summary of each paper, along with article information was transferred to a Microsoft Excel File and are presented in Appendix 2. Qualitative assessment of the included articles and content analysis allowed distinct categorization of the outcomes in diverse subgroups (see below). Articles categorized in each section were reviewed and relevant data were extracted.


[image: Figure 1]
FIGURE 1. Flow diagram of included records for this study.



The Change of Paradigm in Warfare

There has been a change in warfare from military-led cross-border traditional wars (Traditional Wars), to those focused on local communities, and civilians (12, 19, 30). During Napoleon's wars, as well as other traditional wars, soldiers were the primary target and constituted the main group of casualties. Local civilians were warned, allowing them to flee their homes and hide to protect themselves from deaths and injuries (12). However, with advances in the arms industry, and changes in warfare strategies and ideologies over the last decades, the battlefields have moved into civilian's backyards, making them more vulnerable to and involved in wars (9). Consequently, there has been an increase in civilian fatalities from 5% at the turn of the 19th century to 15% during World War I (WW I), 65% by the end of World War II (WW II), and to more than 90% in the wars during 1990's, affecting more children than soldiers (12). During this period, there has also been a continuous blunder for the International Humanitarian Law (IHL) and Geneva Convention (GC) in favor of tactical and strategical harvesting, religious and political hatreds, the collapse of State structures, mastering the scarcity of natural resources, the vast availability of weapons, increased acts of terrorism and the spread of asymmetric conflicts (12, 31). Table 1 presents the available minimum reported number of totals, military, and civilian deaths in some major wars and armed conflicts (1950–2019), demonstrating the changing paradigm of warfare from the traditional wars to locally-focused armed conflicts (32–35). The civilian death ratio obtained by dividing civilian deaths by the total number of deaths aims to compare the outcome of the various war and to indicate a possible trend.


Table 1. The outcome of wars/conflicts in terms of mortality.
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Besides the paradigm change, the available data demonstrates a variation in the rate of civilian deaths. Shorter and probably more intensive wars seem to be associated with a higher number of civilian deaths, while recent long-term conflicts show a lower rate of civilian deaths, a decline in the number of military deaths, as well as, a decrease in the number of foreign military service members participating in different conflicts. The latter might be indicative of an increasing number of proxy wars (16, 17).



The Reliability of Data Regarding Deaths and Injuries

Reporting the correct number of deaths and casualties is required for the selection of necessary measures to avoid human catastrophe. In agreement with other published data, Tables 1, 2 show the varying estimate for death tolls presented in this review (36, 37). Although some variations, the casualty reports concerning terror attacks, presented in Table 2, seem to be more reliable than the one from modern armed conflicts (Table 2). These differences may indicate the diversified information obtained in each conflict due to differences in analyzing methods, or other reasons such as:


Table 2. The outcome of some major terror attacks in terms of mortality and morbidity.
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First, the traditional wars symbolize an armed disagreement between two or several countries, normally following the International Humanitarian Law (IHL) (12, 38). IHL is a set of rules, which seek humanitarian reasons, to limit the suffering, losses, and other effects of armed conflict by restricting the means and methods of warfare to protect individuals who are not or are no longer participating in the hostilities (30). According to IHL, “A State” has the responsibility for all attributable violations of IHL committed by its organs (including its armed forces), and persons or entities it empowered to exercise elements of governmental authority. It is also responsible for the deeds of those acting in fact on its instructions, or under its direction or control, and by private persons or groups, which it acknowledges and adopts as its conduct (30, 38, 39). In contrast to traditional wars, there is constant negligence of IHL and GC implementation in modern armed conflict. It is simply much more important to achieve the tactical and strategical goal in a conflict than saving civilian lives (12, 30).

Moreover, three international bodies are mainly involved in the development and implementation of IHL. The International Federation of Red Cross and Red Crescent Movement (IFRC), and the International Institute of Humanitarian Law (IIHL). The former is one of the three components of the International Movement, which besides IFRC, also consists of the International Committee of the Red Cross (ICRC), and Red Cross Red Crescent National Societies. ICRC is an operational institution that protects victims of conflicts within a country as well as across boundaries, while IFRC is the largest humanitarian organization. The IFRC coordinates between National Red Cross and Red Crescent Societies globally and along with ICRC supports the foundation of new National Societies in countries where no official society exists. A National Society becomes a member to the IFRC only after the ICRC recognizes it. These organizations work in close collaboration with other international organizations dedicated to the humanitarian cause, such as the United Nations High Commissioner for Refugees (UNHCR), and have operational relations with the European Union (EU), North Atlantic Treaty Organization (NATO), and others (38–40). According to IHL, ICRC have the mandates to gain insights into an ongoing conflict, and as an impartial, neutral, and independent organization protect the lives and dignity of victims of war and internal violence. They assist the affected population, direct and coordinate the international relief activities, promote the importance of IHL, and draws attention to universal humanitarian principles (40, 41). Additionally, they also have mandates to visit prisons, organize relief operations, reunite separated families, meet the needs of internally displaced persons, raise public awareness of the dangers of mines and explosive remnants of war, and trace people who have gone missing during conflicts (40). All these tasks give ICRC a possibility to track war activities and to present a real picture of the war in terms of the numbers of casualties and deaths. In contrast to traditional wars, modern armed conflicts involve networks of state and non-state actors with various means of military and militia influences and strategies. Such a combination creates difficulties in the implementation, control, and evaluation of IHL's “A State” responsibility principle and does not allow international organizations to get an insight into an armed conflict (9, 10, 12, 30).

Furthermore, casualty recording is a systematic and continuous process of documenting individual direct deaths from armed conflict or widespread violence (42), which is normally conducted by public services normally involved in recording deaths, such as hospitals, coroners, and police forces, within determined scope, usually bound by time and location. While the internal structure of states can be intact in a majority of traditional wars (may not apply to invaded nations), these entities are no longer functioning effectively in many armed conflicts. In contrast to traditional wars, modern armed conflicts target the local structures, organizations, and public services and aim at destabilizing the authorities and societal networks (13, 30, 31, 41, 43–45). Warfare in the 21st century constitutes multi-domain operations, asymmetry, and a hybrid approach (19–22). In hybrid warfare, the target of warfighting is not limited to the military staff and includes even civilians and the social structure of a nation by creating political instability, conventional assaulting methods, riots, disinformation, influencing social media, and electoral outcomes. Consequently, hybrid warfare leads to a society in chaos with no functional entities. In such a society, the ordinary sources of reporting do not exist and the reliability of information and information sources are questionable. Thus, influencing the calculation of needed resources and creating a troublesome situation for the affected state and international help organizations. Particularly, the healthcare system, which fails to predict the medical support and resources needed to treat casualties (9, 10, 23–25, 30).

Finally, there might be political reasons why state authorities do not publish or share information on conflict-related deaths or might create a different definition for a civilian casualty. Several nations in conflicts are governed by autocratic regimes, which have failed to adopt investments in public health infrastructure, education, and prevention measures to keep pace with population growth and density (41, 46). These nations have leaders that do not understand the impact and consequences of war and armed conflicts, as well as, other disasters and emergencies on their population. They directly influence health security, and structure and create situations with adverse political and economic outcomes that only complicate the crisis further (41). Consequently, in the absence of official recording processes, casualty recording is frequently conducted by civil society organizations, or some internationally mandated entities, such as United Nations peacekeeping missions (42, 47, 48). While these organizations might be widely present in traditional wars, their presence in modern armed conflicts is limited or non-existing, resulting in conflicted and unreliable reports from other sources.




CURRENT CASUALTY AND DEATHS STATISTIC


Interstate Wars

Compared to WW II (Table 1), the number of civilian deaths and injuries caused by rockets and bombs decreased in Korean War, while the mortality caused by grenades, land mines, and other fragmentary explosions increased in both civilian and military populations (34, 35, 49, 50). Consequently, the civilian death rate in Vietnam decreased to 46% compared to that of 74% in the Korean War (51). The former lasted 3 years, and the latter is around 10 years. During the first Persian Gulf War, the civilian death rate increased to 87–88% with a variation in the number of civilian deaths and an undefined number of injuries (43, 52, 53). The multiple ethnical wars in Former Yugoslavia (1991–2001), on the other hand, lasted almost 10 years and resulted in lower civilian death rates of 52–56% (54–56). Estimates of civilian casualties from the Israeli–Palestinian conflict differs both in numbers and sources, however, the United Nations Office for the Coordination of Humanitarian Affairs (OCHA) reported a civilian death rate of 51% from the beginning of the second intifada in September 2000 until the end of July 2007 (47).

The still ongoing conflicts in Afghanistan, Syria, Pakistan, Iraq, and Yemen represent armed conflicts, which engage several countries, militant groups, and strategies. There are contradictory reports of civilian death rates from these conflicts ranging from 28% in Afghanistan, 36% in Pakistan, 67% in Iraq, 28% in Syria, and 13% in Yemen (34, 57–59). Although the civilian casualty ratio for drone strikes is notoriously difficult to quantify, the U.S. estimates a very low number of civilians killed from its drone strikes in Pakistan. A recent study found non-militant casualty rates starting high but declining steeply over time, from about 60% (3 out of 5) in 2004–2007 to <2% (1 out of 50) in 2012. The study puts the overall non-militant casualty rate since 2004 at 15–16% (59).

A few reports are available from Russian's involvement in foreign missions. The estimated number of deaths and injuries during Russian foreign missions are around 17,453 deaths and 471,406 injuries from 1946 to 1989. The total numbers reported for 1901–1999, including world wars are 12,132,668 deaths and 35,669,180 injuries. Only during 1939–1945, were 3,392 deaths and 8,738 injuries per day reported. Although high, the reported figures for WWI (1914–1918), and the Russian civil war (1918–1922) are slightly lower. It is not clear how many of these were military service members and how many civilians (60, 61). The Chechen Wars resulted in a large number of civilian deaths. According to Russian sources, the number of deaths and injuries in the first Chechen war was 3,927, and 17,892, respectively. The number of injured in the second Chechen war is missing but 3,669 were dead. There is no information about civilian deaths and injuries (61–63).

The recent Ukrainian armed conflict, which started in March 2014, and in the aftermath of the 2014 Ukrainian revolution, has engaged Russia-backed anti-government separatist groups and Ukrainian Army, National Guard, and voluntary organizations. The conflict has all ingredients of a proxy and hybrid war, in which different parts claim superiority over the others with high impacts on civilian life. The United Nations (UN) reports over 13,000 deaths from April 2014 to February 2020. The number of civilian's deaths reported is 3,367 from April 2014 to July 2020 (civilian death rate = 26%). The reported number of military and voluntary forces deaths are conflicting (64–67).

Finally, the recent Nagorno-Karabakh conflict between ethnic Armenian and Azerbaijani armies has resulted in many casualties and deaths with both sides downplaying the number of their casualties and exaggerating the numbers of enemy casualties and injuries (68).



Terror and Internal Conflicts–a Part of Future Hybrid Warfare

The data demonstrated in Table 2 concerning some recent terror attacks, indicates the new wave of internal conflicts and terror. The target of these attacks is the local communities and civilians. The intensity and severity of attacks are diverse and the number of deaths and injured diversified. The majority of cases represent political and religious motives. Explosives and suicide bombings have been the main means of terror. Almost all injured and deaths are civilians, with a variation of death numbers from 3 to as much as 2,996, and injured from 49 to 6,000, and a ratio of deaths/total casualty of 8 to 51% (69–77). One important denominator of these attacks is the chaos and overwhelming pressure they created for emergency services, particularly healthcare. The number of deaths is not an immediate concern, however, a high number of injuries require both a multiagency approach and availability of healthcare in several hospitals and healthcare facilities, along with a local preparedness at the community level for both adult and pediatric conditions and military-like injuries.



Calculating Civilian Casualty in Modern Armed Conflicts

In this review, the rate of civilian mortality varies from 13 to 87%. Previous studies have reported a civilian casualty rate of 65 to 70% of the total casualties in a war (13, 32–35, 49). The number of deaths and injuries in the future modern armed conflicts can only be assessed hypothetically since each conflict has its characteristics. However, as shown in this study, the number of civilian casualties will still be high and might be comparable with that of wars in the former Yugoslavia, and Syrian (54–56). The figures from the domestic conflicts do not influence the total number of civilian casualties and deaths markedly. However, its significance lies in the fact that multi-level confrontations and assaults result in resource scarcity, particularly within the healthcare systems, over a longer period, causing a rise in the number of deaths, and a need for serious medical decision-making (5, 9, 13, 44, 78–82).

Assuming that the number of deaths is a technical problem, the overwhelming number of injuries will be the cause of the collapse in all systems (11, 19, 83). The 90% increase in the global urban population in developing countries over the next two decades increases these nations' vulnerability to political and social unrest, violent crimes, terrorism, disasters, and armed conflicts (81, 84). However, previous estimation algorithms, such as the one introduced by Kuhn used for traditional wars (14), fail to estimate the casualty and mortality numbers of future armed conflicts.




DISCUSSION

The aims of this review were to highlight the differences between traditional wars and modern conflicts, investigate existing casualty estimation tools and evaluate the possibility of foreseeing the medical impacts of 21st-century warfare on the civilian population concerning the number of casualties, mortality, and morbidity. Although this study fails to find a simple algorithm to estimate civilian casualties, it outlines a change in warfare paradigm from traditional wars to modern, locally-focused conflicts (11, 18, 19). Furthermore, it recognizes the involvement of a larger portion of civilians in modern conflicts and consequently a large number of casualties that the ordinary healthcare system may not be able to manage, with or without a reliable and modern casualty estimation tool (15–17). Finally, it also highlights the continuous negligence of the International Humanitarian Law and Geneva Conventions in the recent conflicts, which not only prevent the mandated international organization to surveil the modern conflicts but also threatens the democracy and well-being of a world exposed to continuous change and emerging hazards (12, 26, 41).

Although, efficient and appropriate estimation of the number of deaths and wounded is a necessary part of mass casualty management, it remains challenging in both civilian and military settings due to several decisive factors (12, 15–17, 34, 35, 49, 57, 84, 85):

a) The maximum capacity of each system: There is always a limit on how expandable a system is due to financing and available resources?

b) The shape and condition of the infrastructure: There is always a limit on how many facilities can be used and if the transport routes to these facilities are intact?

c) The grade of preparedness (resilience and resources): Are all entities, including communities, prepared, and is the collaborative element of preparedness exercised and trained?

d) The etiology and cause of mass casualty including the weaponry used: Chemical, Biological, Radiological, Nuclear, or Explosives. Terrorism or interstate invasion?

e) The incident's (combat) size and intensity: Large or small area, long- or short-term?

f) The demography and density of the population involved. Populations background concerning aggressors. High- or low-populated areas?

The slow transition of traditional wars with mainly military engagement to very different modern conflicts, engaging civilians has not only brought about a change in warfare paradigm but also an increase in the number of civilian casualties (11, 12, 19, 34, 35, 49, 78–80, 85). The current state of globalization and the technological advancement within the arms industry enable nations to avoid interstate conflict and direct involvement, using proxy fighters and escaping state's responsibility in following the International Humanitarian Law and Geneva Convention (24, 25, 30, 85, 86).

The collection of data under the IHL mandates by ICRC, among others, facilitated the necessary information to limit and guide the use of weaponry and to protect civilians, and assist both sides of the war. While the use of the casualty estimation tools in traditional wars enabled the tally and management of the casualties, it did not include the count of civilians since the rules of wars were different (12, 30, 40, 44). The use of new technology and the development in the weapon industry and safety items such as body armor has resulted in a decline in the number of casualties caused by direct fire and small arms injuries. Furthermore, the development of trauma care and evacuation option has also resulted in fewer injuries and deaths on the military side (34, 35, 79–81, 87–91). Nevertheless, these successes have also resulted in the development of isolated, local, and urban conflicts, high rates of explosions, and close encounters, influencing the civilian population.

New military strategies, remote warfare, and the use of drones, proxy fighters, and hybrid warfare, present the face of modern and unconventional warfare, which not only threatens and takes civilian lives, but also raises new ethical and moral concerns when violating IHL and GC (12, 30, 81, 82). Additionally, modern conflicts generate millions of displaced persons, which overwhelms the capacity of healthcare and involved relief organizations (26, 64–66, 80–95). Such development increases the vulnerability of protective authorities, consumes legal and healthcare systems, paralyzes the national government and finally may dissolve national unity (9, 25, 30, 45). These are all factors that enhance the violation of human right and equality with no punishment. These scenarios endanger the mandated work of international organizations to supervise and regulate the rules of the war. It also disables the possibility of receiving correct information and enhance the possibility of belligerents and terrorist to hamper a democracy. This is certainly a global and unique problem for organizations such as ICRC, which have the responsibility to gather data and collect the necessary information to save civilian lives under IHL, and calls for actions targeting countries or warring factions that do not recognize the rules of war.

In this review, the rate of civilian casualties varied from 13 to 87% of the total casualties, depending on the type of conflict and might be concordant to that reported from earlier reports regarding wars in the literature (65–70%) (34, 35, 49–51). It is, however, clear that even 13% of the population involved in a little conflict, such as the one in Ukraine or Nagorno-Karabach, can result in over thousands injured, which alone can paralyze any local healthcare system. Together with the injuries from internal violence, riots, and assaults, the accumulated population in need of emergency help can overtime be comparable to the wars in the former Yugoslavia, and Syrian (47, 54–56, 58). The number of deaths, according to the same estimation, may vary up to 30% of the injured (32–35, 49). The figures from the domestic conflicts do not influence the total number of civilian casualties and deaths markedly. However, its significance lies in the fact that multi-level confrontations and assaults result in resource scarcity, particularly within the healthcare systems, over a longer period, causing a rise in the number of deaths, and a need for serious medical decision-making (9–11, 18, 33, 34, 45, 96–98). Assuming that the number of deaths is a technical problem, the overwhelming number of injuries will be the cause of the collapse in all systems, requiring multiagency collaboration and a flexible surge capacity (96–98). The 90% increase in the global urban population in developing countries over the next two decades increases these nations' vulnerability to political and social unrest, violent crimes, terrorism, disasters, and armed conflicts (9, 10, 84). Medical planning for modern armed conflicts in the future should include an estimation of casualties in urban areas caused by domestic assaults, the use of drones, and terror attacks.



LIMITATIONS

The presented analysis has limitations.

- The majority of publications used in this review are in English, except a few translated Russian references. Consequently, some interesting data in other languages might be missing.

- Appropriate estimation of the casualties relies on complete data. There has been missing data regarding: The number of injuries and deaths among civilians and military staff, and some of the estimations were not reliable to use. Some major wars, such as the war between Iran and Iraq, were not included due to the lack of final data from the Iraqi side.

- There is a lack of standard definition of civilian casualty caused by armed conflicts.

- Additionally, there was neither complete information about casualties of air raids, nor the use of CBRN (Chemical, Biological, Radiological, Nuclear). Conflicts may also lead to the displacement of large populations into temporary settlements or camps with overcrowding and rudimentary shelters, inadequate safe water and sanitation, and increased exposure to disease vectors during the acute phase of the emergency. Thus, no available casualty figures for such incidents.

- In protracted and post-conflict situations, populations may have high rates of illness and mortality due to breakdown of health systems, flight of trained staff, failure of existing disease control programs, and destroyed infrastructure. These populations may be more vulnerable to infection and disease because of high levels of undernutrition or malnutrition, low vaccine coverage, or long-term stress.

- Finally, more and more defense policies identify the cyber (or information) domain and the human domain as to be included in multi-domain warfare (99, 100). Since warfare in cyber and human domains involve substantial pillars of civilian society, civilian contingencies planning requires casualty estimation in these warfare. Currently, the civilian and military casualty rates from cyber and human domain warfare is unavailable and could not be included in this review.



CONCLUSION

With an increasing number of public health emergencies and the lack of vital elements of life such as water and food, emerging armed conflicts seem to be inevitable (20, 87). This creates a unique and crucial situation in need of resource assessment and planning, which in turn requires a detailed study on the cause and impacts of the modern armed conflicts and clear access to the fields for supervision of the outcomes, casualty recording, and rules of the war (30, 45, 101, 102). The undeniable failure of international bodies to commit to humanitarian principles and the global disarray of the humanitarian system indicates the need for extensive reform in the current structure or a new global humanitarian body. Such afresh organization needs to employ a decentralized model to manage aid funds, assume coordination of international responses, resolve civil-military coordination, cater for people affected by both conflict and disasters, and professionalize the humanitarian career (101–103). Meanwhile, using the data presented in this study, even the lowest number of casualties inflicted by the modern armed conflicts may be enough to paralyze any healthcare system and indicates a need for new measures beyond a simple casualty estimation tool. Enhancing multiagency collaboration, empowering local preparedness and resilience capacity, and creating a flexible surge capacity might be new approaches, which together with a new international governing structure can achieve a better future for the next generation (30, 96–98).

This review aimed to discuss and examine the outcomes of traditional wars and modern armed conflicts and the possibility of foreseeing the medical impacts of 21st-century warfare on the civilian population concerning the number of casualties, mortality, and morbidity. Although it fails to present a simple casualty estimation algorithm, it highlighted the need for international engagement and each state's responsibility in following the rules of war. However, the most important factor remains to be the increased understanding of the nature of modern warfare and to plan for a scenario, when the needs exceed available resources, and decisive triage and adjusted resource utilization are mandatory.



RECOMMENDATIONS

1. The management of modern armed conflicts needs resources beyond casualty estimation tools. Multiagency collaboration, risk and vulnerability analysis and a high level of preparedness may improve the response in all phases of wars/conflicts.

2. Strengthening the international engagement, the role of humanitarian organizations, and the gravity of the International Humanitarian Law and Geneva Convention plays a crucial role in future conflicts. A new or a re-organized international governing agency is needed to hold all nations responsible for their actions by issuing, implementing, and supervising new restrictive approaches and international legal standards to production, and utilization of new weapons, and strategies. Furthermore, new strategies should be developed to combat new trends, such as the process of delegating the performance of traditional state functions by states in favor of private military and security companies.

3. Empowering the local preparedness, risk reduction and resilience facilitates a proper response at the local level before additional resources can be obtained. Such readiness requires a functional public health and public service and an investment in education of local population. The cost will be far less than what the conflicts in general and modern armed conflict, in particular, may generate.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding authors.



AUTHOR CONTRIBUTIONS

AK-M provided the main framework, identified, and organized primary materials, and collaborated in writing the manuscript. FB reviewed and collaborated on the writing of the manuscript. KG and YR contributed to drafting sections of the manuscript. All authors have read and agreed to the published version of the manuscript.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2021.765261/full#supplementary-material



REFERENCES

 1. Ogar JN, Ogar TE. An appraisal of globalization and its history. Multidiscipline Res J. (2019) 11:182–95. Available online at: https://www.proquest.com/scholarly-journals/appraisal-globalization-history/docview/2343679843/se-2?accountid=11162 

 2. Lerche III CO. The Conflicts of Globalization. Int J Peace Stud. (1998) 3. Available online at: https://www.gmu.edu/programs/icar/ijps/vol3_1/learch.htm (accessed August 26, 2021). 

 3. Smith RP. The economic costs of military conflicts. J Peace Res. (2013) 51:245–56. doi: 10.1177/0022343313496595 

 4. Khorram-Manesh A, Robinson Y, Boffard K, Örtenwall P. The history of Swedish military healthcare system and its path toward civilian-military collaboration from a total defense perspective. Mil Med. (2020) 185:e1492–8. doi: 10.1093/milmed/usaa071

 5. Dumouchel P. The Ambivalence of Scarcity and Other Essays. Michigan State University Press (2014). Available online at: http://ejournalcentral.proquest.com/lib/uu/detail.action?docID=3338367 (accessed August 26, 2021). 

 6. Amineh MP. State, society and international relations in Asia. (ICAS Publications Series Edited Volumes; No 11) Amsterdam, Netherlands: Amsterdam University Press (2010). 

 7. Beugelsdijk S, Welzel C. Dimensions and dynamics of national culture: synthesizing hofstede with inglehart. J Cross-Cultural Psychol. (2018) 49:1469–505. doi: 10.1177/0022022118798505

 8. Szayna TS, Watts S, O'Mahomy A, Frederick B, Kavanagh J. What are the trends in Armed Conflicts, and what do they mean for U.S. defense policy? RAND Corporation (2017). Available online at: https://www.rand.org/pubs/research_reports/RR1904.html (accessed August 26, 2021). 

 9. Khorram-Manesh A. Europe on fire; medical management of terror attacks–new era and new considerations. Bull Emerg Trauma. (2016) 4:183–5.

 10. Hirsch M, Carli P, Nizard R, Riou B, Baroudjian B, Baubet T, et al. The medical response to multisite terrorist attacks in Paris. Lancet. (2015) 386:2535–8. doi: 10.1016/S0140-6736(15)01063-6

 11. Krause. From armed conflict to political violence: mapping & explaining conflict trends. Daedalus. (2016) 145:113–26. doi: 10.1162/DAED_a_00416 

 12. Burkle FM. Revisiting the battle of solferino: the worsening plight of civilian casualties in war and conflict. Disaster Med Public Health Prep. (2019) 13:837–41. doi: 10.1017/dmp.2019.77

 13. Khorram-Manesh A, Goniewicz K, Burkle FM, Robinson Y. Review of military casualties in modern conflicts-the re-emergence of casualties from armored warfare. Mil Med. (2021). doi: 10.1093/milmed/usab108. [Epub ahead of print].

 14. Kuhn GWS. Ground forces battle casualty rate patterns. Uses in casualty estimation and simulation evaluation. Logistics Management Institute (1992). Available online at: https://apps.dtic.mil/dtic/tr/fulltext/u2/a304904.pdf (accessed 20 Jan 2021). Accessed August 26, 2021. 

 15. Friedman JA. Using power laws to estimate conflict size. J Conflict Resolut. (2014) 59:1216–41. doi: 10.1177/0022002714530430 

 16. Spagat M, Mack A, Cooper T, Kreutz J. Estimating war deaths: an arena of contestation. J Conflict Resolut. (2009) 53:934–50. doi: 10.1177/0022002709346253 

 17. Obermeyer Z, Murray CJL, Gakidou E. Fifty years fifty years of violent war deaths from Vietnam to Bosnia: analysis of data from the world health survey programme. BMJ. (2008) 336:1482–6. doi: 10.1136/bmj.a137

 18. Levy BS, Sidel VW. Documenting the effects of armed conflict on population health. Ann Rev Public Health. (2016) 37:205–18. doi: 10.1146/annurev-publhealth-032315-021913

 19. Phelan P. Fourth generation warfare and its challenges for the military and society. Defence Stud. (2011) 11:96–119. doi: 10.1080/14702436.2011.553105 

 20. TRADOC Pamphlet 525-3-1. The U.S. Army in Multi-Domain Operations. (2018). Available online at: https://www.tradoc.army.mil/News/Photos/igphoto/2002069773/ (accessed August 26, 2021). 

 21. Eaton JG. The beauty of asymmetry: an examination of the context and practice of asymmetric and unconventional warfare from a western/centrist perspective. Defence Stud. (2002) 2:51–82. doi: 10.1080/14702430212331391908 

 22. Cullen PJ, Reichborn-Kjennerud E. Understanding Hybrid Warfare. 2017. MCDC Countering Hybrid Warfare Project. Available online at: https://www.gov.uk/government/publications/countering-hybrid-warfare-project-understanding-hybrid-warfare (accessed August 26, 2021). 

 23. Tomes RR. Relearning counterinsurgency warfare. Parameters. (2004) 34:16–28. Available online at: https://press.armywarcollege.edu/parameters/vol34/iss1/11 

 24. Marshall A. From civil war to proxy war: past history and current dilemmas. Small Wars Insurge. (2016) 27:183–95. doi: 10.1080/09592318.2015.1129172 

 25. Razma G. A modern warfare paradigm: reconsideration of combat power concept. J Secur Sustain. (2019) 8:435–52. doi: 10.9770/jssi.2019.8.30(12) 

 26. Khorram-Manesh A, Burkle FM. Disasters and public health emergencies—current perspectives in preparedness and response. Sustainability. (2020) 12:8561. doi: 10.3390/su12208561 

 27. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. (2021) 372:n71. doi: 10.1136/bmj.n71

 28. Haby MM, Chapman E, Clark R, Barreto J, Reveiz L, Lavis JN, et al. What are the best methodologies for rapid reviews of the research evidence for evidence-informed decision making in health policy and practice: a rapid review. Health Res Policy Syst. (2016) 14:83. doi: 10.1186/s12961-016-0155-7

 29. Health Evidence Quality Assessment Tool. Available online at: https://www.healthevidence.org/documents/our-appraisal-tools/QA_Tool&Dictionary_10Nov16.pdf (accessed August 26, 2021). 

 30. Arakelian M, Bekhrus K, Yarova L. Prohibited means and methods of armed conflicts. Amazonia Investiga. (2020) 9:349–55. doi: 10.34069/AI/2020.26.02.40 

 31. ICRC. Protection of the civilian population. Overview. Available online at: https://www.icrc.org/eng/what-we-do/protecting-civilians/overviewprotection-civilian-population.htm (accessed August 26, 2021). 

 32. Roberts A. Lives and statistics: are 90% of war victims civilians? Survival. (2010) 52:115–35. doi: 10.1080/00396338.2010.494880 

 33. Eckhardt W. Civilian deaths in wartime. Bull Peace Propos. (1989) 20:89–98. doi: 10.1177/096701068902000108 

 34. Cannon JW, Holena D, Geng Z, Stewart IJ, Huang Y, Yang W, et al. Comprehensive analysis of combat casualty outcomes in US service members from the beginning of World War II to the end of operation enduring freedom. J Trauma Acute Care Surg. (2020) 89:8–15. doi: 10.1097/TA.0000000000002789

 35. Johnson DE, Grissom A, Oliker O. In the Middle of Fight – An Assessment of Medium-Armored Forces in Past Military Operations. RAND Corporation, U.S.A. (2008). Available online at: https://www.rand.org/content/dam/rand/pubs/monographs/2008/RAND_MG709.pdf (accessed August 26, 2021). 

 36. Uppsala Conflict Data Program (UCDP). Department of Peace and Conflict Research. Number of Conflicts. Available online at: ucdp.uu.se (accessed August 26, 2021). 

 37. UCDP Georeference Event Dataset. Kaggle.com. Available online at: https://www.kaggle.com/mertcanyilmaz03/ucdp-ged-211 (accessed August 26, 2021). 

 38. International Committee of the Red Cross. War & Law. Available online at: https://www.icrc.org/en/war-and-law (accessed August 26, 2021). 

 39. International Institute of Humanitarian Law. Humanitarian Commitment in Conflicts and Emergencies. Available at: https://iihl.org/ (accessed August 26, 2021). 

 40. International Committee of the Red Cross. Implementing International Humanitarian Law: From law to action. Available online at: https://www.icrc.org/en/document/implementing-international-humanitarian-law-law-action (accessed August 26, 2021). 

 41. Burkle F. Declining public health protections within autocratic regimes: impact on global health security, infectious disease outbreaks, epidemics and pandemics. Prehosp Disaster Med. (2020) 35:237–46. doi: 10.1017/S1049023X20000424

 42. United Nations Human Rights. Guidance on Casualty Recording. Available online at: https://www.ohchr.org/Documents/Publications/Guidance_on_Casualty_Recording.pdf (accessed August 26, 2021). 

 43. Conetta C. The Wages of War. Iraqi Combatants and Noncombatants Fatalities in the 1991 Gulf War. PDA (Project Defense Alternatives). Available online at: http://comw.org/pda/0310rm8ap2.html (accessed August 26, 2021). 

 44. Ri S, Blair AH, Kim CJ, Haar RJ. Attacks on healthcare facilities as an indicator of violence against civilians in Syria: an exploratory analysis of open-source data. PLoS ONE. (2019) 14:e0217905. doi: 10.1371/journal.pone.0217905

 45. Friesendorf C. British operations among the people and civilian risk. Small wars Insurgenc. (2019) 30:615–40. doi: 10.1080/09592318.2019.1601866 

 46. Bissonnette CM. The definition of civilians in non-international armed conflicts. the perspective of armed groups. J Int Human Legal Stud. (2016) 7:129–55. doi: 10.1163/18781527-00701001 

 47. OCHA Special Focus. Israeli-Palestinian Fatalities Since 2000- Key Trends. Available online at: https://unispal.un.org/DPA/DPR/unispal.nsf/0/BE07C80CDA4579468525734800500272 (accessed August 26, 2021). 

 48. Dardagan H, Sloboda J. Casualty Recording in and For the Modern Age: Why Standards Matter. Human Law Policy (2016). Available online at: https://blogs.icrc.org/law-and-policy/2016/11/08/casualty-recording-standards/ (accessed August 26, 2021). 

 49. Jones DR. Large Scale Combat Operations, Casualties, and the All-Volunteer Force. School of Advanced Military Studies. US Army Command and General Staff College. Fort Leavenworth, Kansas (2019). Available online at: https://apps.dtic.mil/sti/pdfs/AD1083499.pdf (accessed August 26, 2021). 

 50. Millett A. Korean War. Britannica. (2021). Available online at: https://wwwbritannicacom/event/Korean-War (accessed August 26, 2021). 

 51. Spector RH. Vietnam War. Britannica. (2021). Available online at: https://wwwbritannicacom/event/Vietnam-War (accessed August 26, 2021). 

 52. Baudrillard J. The Gulf war. London: Power Publisher (1995). 

 53. Burkle FM, Newland C, Orebaugh S, Blood CG. Emergency medicine in the persian gulf war–part 2: triage methodology and lessons learned. Ann Emerg Med. (1994) 23:748–54. doi: 10.1016/S0196-0644(94)70310-8

 54. International Center for Transitional Justice. Transitional Justice for Former Yugoslavia (2009). Available online at: https://www.ictj.org/sites/default/files/ICTJ-FormerYugoslavia-Justice-Facts-2009-English.pdf (accessed August 26, 2021). 

 55. Toal G, Dahlman CT. Bosnia Remade: Ethnic Cleansing and its Reversal. Oxford University Press. (2011) 136. doi: 10.1093/acprof:oso/9780199730360.001.0001 

 56. Demolli H. Criminal judicial qualification and prosecution in the Racak case according to national and international legislation. In: Aertsen, Ivo; Jana A, Holger-C R, Marta V, Kris V, editors. Restoring Justice after Large-scale Violent Conflicts Routledge. Abingdon, VA; New York, NY: Routledge (2013). 

 57. WATSON Institute. 20 Years of War. Human Cost of Post 9/11 wars. Available online at: https://watson.brown.edu/costsofwar/files/cow/imce/papers/2019/Direct%20War%20Deaths%20COW%20Estimate%20November%2013%202019%20FINAL.pdf (accessed August 26, 2021). 

 58. Human Rights Watch. Syria. World report. (2019). Available online at: https://www.hrw.org/world-report/2019/country-chapters/syria (accessed August 26, 2021). 

 59. New America Foundation. Counter Terrorism – The Year of the Drone. Available online at: https://web.archive.org/web/20110830213657/http://counterterrorism.newamerica.net/drones (accessed August 26, 2021). 

 60. Krivosjejev GF. Rossija i SSSR v voijnakh 20 veka. – Poteri Vooryzjennykh Sil–Statistitjeskoje Isledovanije Olma-Press: Moskva (2001). Available online at: https://connections-qj.org/article/rossiya-i-sssr-v-voynakh-xx-veka-poteri-vooruzhennykh-sil-statisticheskoe-issledovanie (accessed August 26, 2021). 

 61. Malek M. Russia's asymmetric wars in chechnya since 1994. Connections: Quarter J. (2009) 8:81–98. doi: 10.11610/Connections.08.4.05 

 62. Independent (NESAVISAMAYA). War and Armies. Available online at: https://www.ng.ru/ (accessed August 26, 2021). 

 63. Padourek J, Mares M. The threats of russian influence and terrorism within national security strategies of the visegrad four. J Slavic Mil Stud. (2020) 33:173–97. doi: 10.1080/13518046.2020.1763129 

 64. OHCHR. Report On the Human Rights Situation in Ukraine 16 November 2019 to February 2020. Available online at: https://www.ohchr.org/Documents/Countries/UA/29thReportUkraine_EN.pdf (accessed August 26, 2021). 

 65. OHCHR. Report On the Human Rights Situation in Ukraine 16 February-31 July 2020. Available online at: https://www.ohchr.org/Documents/Countries/UA/30thReportUkraine_EN.pdf (accessed August 26, 2021). 

 66. Human Rights Ombudsman in the Donetsk People's Republic. The Overview of the Current Social and Humanitarian Situation in the Territory of the Donetsk People's Republic As a Result of Hostilities. (2020). Available online at: http://eng.ombudsmandnr.ru/the-overview-of-the-current-social-and-humanitarian-situation-in-the-territory-of-the-donetsk-peoples-republic-as-a-result-of-hostilities-between-8-and-14-february-2020/ (accessed August 26, 2021). 

 67. Semercioglu H. The new balance of power in the southern Caucasus in the context of the Nagorno Karabakh conflict in 2020. R&S-Res Stud Anatolia J. (2021) 4:49–60. doi: 10.33723/rs.842487 

 68. Mallonee S, Shariat S, Stennies G, Waxweiler R, Hogan D, Jordan F. Physical injuries and fatalities resulting from the Oklahoma City bombing. JAMA. (1996) 7:382–7. doi: 10.1001/jama.1996.03540050042021

 69. National Commission on Terrorist Attacks Upon The United States. The 9/11 Commission Report. Available online at: https://govinfo.library.unt.edu/911/report/911Report_Exec.htm (accessed August 26, 2021). 

 70. de Ceballos JP, Turégano-Fuentes F, Perez-Diaz D, Sanz-Sanchez M, Martin-Llorente C, Guerrero-Sanz JE, et al. 11 March 2004: the terrorist bomb explosions in Madrid, Spain–an analysis of the logistics, injuries sustained and clinical management of casualties treated at the closest hospital. Crit Care. (2005) 9:104–11. doi: 10.1186/cc29

 71. Turégano-Fuentes F, Pérez Diaz D. Medical response to the 2005 terrorist bombings in London. Lancet. (2006) 368:2188–9. doi: 10.1016/S0140-6736(06)69871-1

 72. Gates JD, Arabian S, Biddinger P, Blansfield J, Burke P, Chung S, et al. The initial response to the Boston marathon bombing: lessons learned to prepare for the next disaster. Ann Surg. (2014) 260:960–6. doi: 10.1097/SLA.0000000000000914

 73. Lasoen K. Indications and warning in Belgium. brussels is not delphi. J Strategic Studies. (2017) 40:927–62. doi: 10.1080/01402390.2017.1288111 

 74. Lozada MJ. Cai S, Li M, Davidson SL, Nix J, Ramsey G. The Las Vegas mass shooting: an analysis of blood component administration and blood bank donations. J Trauma Acute Care Surg. (2019) 86:128–33. doi: 10.1097/TA.0000000000002089

 75. Srimal F. One Year Since Easter Attacks in Sri Lanka. Centre for Security and Strategy Studies (2020). Available online at: http://dspace.jgu.edu.in:8080/jspui/handle/10739/3723 (accessed August 26, 2021). 

 76. Williamson H, Murphy K. Animus toward Muslims and its association with public support for punitive counter-terrorism policies: did the Christchurch terrorist attack mitigate this association? J Exp Criminol. (2020). doi: 10.1007/s11292-020-09450-x. [Epub ahead of print]. 

 77. Mazuchowski EL, Kotwal RS, Janak JC, Howard JT, Harcke HT, Montgomery HR, et al. Mortality review of US special operations command battle-injured fatalities. J Trauma Acute Care Surg. (2020) 88:686–95. doi: 10.1097/TA.0000000000002610

 78. Cronin B. BUGSPLAT: The Politics Of Collateral Damage In Western-Armed Conflicts. New york, NY; Oxford: Oxford University Press (2018). 

 79. Grant KA, Kaussler B. The battle of Aleppo: external patrons and the victimization of civilians in civil War. Small Wars Insurgen. (2020) 31:1–22. doi: 10.1080/09592318.2020.1672959 

 80. Vautravers A. Military operations in Urban areas. Int Rev Red Cross. (2010) 92:878. doi: 10.1017/S1816383110000366 

 81. Posen B. Command of the commons: the military foundation of U.S. Hegemony Int Secur. (2003) 28:1. doi: 10.1162/016228803322427965 

 82. Gondusky JS, Reiter MP. Protecting military convoys in Iraq: an examination of battle injuries sustained by a mechanized battalion during operation Iraqi freedom II. Mil Med. (2005) 170:546–9. doi: 10.7205/MILMED.170.6.546

 83. Cincotta RP, Engelman R, Anastasion D. The Security Demographic: Population and Civil Conflict After the Cold War. Population Action International. Washington DC, USA. Available online at: https://pai.org/wp-content/uploads/2012/01/The_Security_Demographic_Population_and_Civil_Conflict_After_the_Cold_War-1.pdf (accessed August 26, 2021). 

 84. Kaldor M. New And Old Wars: Organised Violence In Global Era. Wiley (2012). 

 85. Lind WS. Understanding Fourth Generation War. Military Review. (2004) 12–16. Available online at: http://www.au.af.mil/au/awc/awcgate/milreview/lind.pdf (accessed August 26, 2021). 

 86. Congressional Research Service. American War and Military Operations Casualties: Lists and Statistics. (2020). Available online at: https://fas.org/sgp/crs/natsec/RL32492.pdf (accessed August 26, 2021). 

 87. Fazal TM, Rasmussen T, Nelson P, Carlton PK. How Long can the U.S. Military's Golden Hour Last? War on the Rocks. (2018). Available online at: https://warontherocks.com/2018/10/how-long-can-the-u-s-militarys-golden-hour-last/ (accessed August 26, 2021). 

 88. Schoenfeld AJ, Dunn JC, Bader JO, Belmon PJ. The nature and extent of war injuries sustained by combat specialty personnel killed and wounded in Afghanistan and Iraq, 2003-2011. J Trauma Acute care Surg. (2013) 75:287–91. doi: 10.1097/TA.0b013e31829a0970

 89. Hägerdahl N. Starvation as Siege Tactics: Urban Warfare in Syria. Stud Conflict Terrorism. (2020). doi: 10.1080/1057610X.2020.1816682 

 90. Shultz R, Dew A. Insurgents, Terrorists, and Militias: The Warriors of Contemporary Combat. New York, NY: Columbia University Press (2009). 

 91. Raborg PC. Mechanized Might: The Story of Mechanized Warfare. Pickle Partners Publishing (2017). 

 92. Oliker O. Russia's Chechen Wars 1994–2000: Lessons From Urban Combat. Santa Monica, CA: RAND Corporation (2001). Available online at: https://www.rand.org/pubs/monograph_reports/MR1289.html (accessed August 26, 2021). 

 93. Gurcan M. Ankara vs. the PKK: old war, new strategies. Turk Policy Quarter. (2016) 14. Available online at: http://turkishpolicy.com/article/784/ankara-vs-the-pkk-old-war-new-strategies 

 94. Konaev M. The future of urban warfare in the age of megacities. Focus Strategique. (2019) 88. Available online at: https://www.ifri.org/en/publications/etudes-de-lifri/focus-strategique/future-urban-warfare-age-megacities 

 95. Khorram-Manesh A. Facilitators and constrainers of civilian-military collaboration: the Swedish perspectives. Eur J Trauma Emerg Surg. (2020) 46:649–56. doi: 10.1007/s00068-018-1058-9

 96. Khorram-Manesh A. Flexible surge capacity-public health, public education, and disaster management. Health Promot Prospect. (2020) 10:175–9. doi: 10.34172/hpp.2020.30

 97. Khorram-Manesh A, Lönroth H, Rotter P, Wilhelmsson M, Aremyr J, Berner A, et al. Non-medical aspects of civilian-military collaboration in management of major incidents. Eur J Trauma Emerg Surg. (2017) 29:183–90. doi: 10.1007/s00068-017-0778-6

 98. Nessen SC, Le TD, Gurney JM. Combat casualty care statistics as outcome measures for treatment on the battlefield: a review and reconstruction of the data. Current Trauma Report. (2019) 5:187–94. doi: 10.1007/s40719-019-00177-3 

 99. U.S. Special Operations Command. Operating in the Human Domain. Available online at: https://nsiteam:0/social/wp-content/uploads/2017/01/SOF-OHD-Concept-V1:0-3-Aug-15:pdf (accessed August 26, 2021). 

 100. Crowther G. The cyber domain. Cyber Defense Rev. (2017) 2:63–78. Available online at: https://cyberdefensereview.army.mil/Portals/6/Documents/CDR%20Journal%20Articles/The%20Cyber%20Domain_Crowther.pdf?ver=2018-07-31-093712-330 

 101. Canyon D, Burkle FM. The 2016 World Humanitarian Summit Report Card: Both Failing Marks and Substantive Gains for an Increasingly Globalized Humanitarian Landscape. PLoS Curr. (2016) 8:ecurrents.dis.a94dd3e2f84d0a5abc179add7286851c. doi: 10.1371/currents.dis.a94dd3e2f84d0a5abc179add7286851c

 102. Burkle FM. Challenges of global public health emergencies: development of a health-crisis management framework. Tohoku J Exp Med. (2019) 249:33–41. doi: 10.1620/tjem.249.33

 103. Burkle FM. United nations charter, chapter vii, article 43: now or never. Disaster Med Public Health Prep. (2019) 13:655–62. doi: 10.1017/dmp.2018.43

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

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

Copyright © 2021 Khorram-Manesh, Burkle, Goniewicz and Robinson. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-765261-t002.jpg
Major Terror Attacks

Attack Year Number of deaths Number of injured Ratio deaths/Total casualty Means of terror
Oklahoma City 1995 167 759 18% Explosion
New York 2001 2,996 6,000 49% Explosion
Madrid 2004 191 2,000 9% Explosions
London 2005 56 775 7% Explosions
Boston 2013 3 281 1% Explosions
Paris. 2015 129 300 30% Explosions.
Brussels 2016 35 300 10% Suicide Bombing
Las Vegas 2017 58 600 8% Gunshot

Sri Lanka 2019 279 5938 32% Suicide Bombing

Christchurch 2019 51 49 51% Gunshot
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Conflict Period Total deaths Military deaths Main foreign army lian death rate
Korean War 1950-1953 2,238,172 579,736 33,686 1,658,436 74%
Vietnam War 1965-1974 1,363,000 726,000 58,200 627,000 46%
Persian Gulf War 1990-1991 162,341-232,541 20,341-26,541 341 142,000-206,000 87%—88%
Balkan War 1991-2001 130,000-140,000 - - 72,716 52%—56%
2nd intifada 2000-2007 5,848 2000 a 3000 51%
Afghanistan 2001-2019 167,062 113,481 2,298 43,671 28%
Pakistan 2001-2019 66,063 41,956 0 24,107 36%
Iraq 2003-2019 276,363-308,212 91,626-100,701 4,672 184,737-207,511 66%—67%
Syria/ISIS 2014-2019 179,424 129,572 7 49,852 28%
Yemen 2002-2019 90,072 78,003 1 12,069 13%
Ukrainian 2014-2019 13,117-13,496 9,750-10,129 500 3,367 25-26%
Conflicts with unreliable or missing civilian death numbers are not included, e.g., Yom Kiopur, Chechnya, and Iran-lraq war. (- = Not available).
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