
sustainability

Review

The Influence of War and Conflict on Infectious Disease:
A Rapid Review of Historical Lessons We Have Yet to Learn

Krzysztof Goniewicz 1 , Frederick M. Burkle 2, Simon Horne 3, Marta Borowska-Stefańska 4 ,
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Abstract: Armed conflicts degrade established healthcare systems, which typically manifests as
a resurgence of preventable infectious diseases. While 70% of deaths globally are now from non-
communicable disease; in low-income countries, respiratory infections, diarrheal illness, malaria,
tuberculosis, and HIV/AIDs are all in the top 10 causes of death. The burden of these infectious dis-
eases is exacerbated by armed conflict, translating into even more dramatic long-term consequences.
This rapid evidence review searched electronic databases in PubMed, Scopus, and Web of Science.
Of 381 identified publications, 73 were included in this review. Several authors indicate that the
impact of infectious diseases increases in wars and armed conflicts due to disruption to surveillance
and response systems that were often poorly developed to begin with. Although the true impact of
conflict on infectious disease spread is not known and requires further research, the link between
them is indisputable. Current decision-making management systems are insufficient and only pass
the baton to the next unwary generation.
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1. Introduction

Despite the absence of major international wars, conflict is still prevalent in many parts
of the world, caused mainly by ethnic, cultural, and religious factors. While conflict was
only the 27th most common cause of death in 2017, violence death is a major issue amongst
younger people—the ninth most common cause of death for 15–49 years old globally [1].
The majority of these conflicts are located in low- and middle-income countries in Africa
and the Middle East, where socio-economic and health problems are closely linked. While
70% of deaths globally are now from non-communicable diseases; in low-income countries,
respiratory infections, diarrheal illness, malaria, tuberculosis, and HIV/AIDs are all in the
top 10 causes of death [2]. The burden of these infectious diseases is exacerbated by armed
conflict, translating into even more dramatic long-term consequences [3]. The impact of
infectious diseases increases in wars and armed conflicts due to disruption to surveillance
and response systems that were often poorly developed to begin with [4]. One of the major
issues is the affected and disrupted infrastructure, which prevents access to healthcare for
both conflict-affected and ordinary emergencies. In addition, many healthcare providers
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die during armed conflicts due to direct or indirect violence. The result is an insufficient
healthcare system, incapable of conducting existing disease control programs and practices
in resource-limited countries, and in insecure regions in which levels of humanitarian
assistance and coordination between related agencies are extremely poor [5]. It is for this
reason that war has been described as “development in reverse” [6].

Although the true impact of conflict on infectious disease spread is not known and
requires further research, the link between them is indisputable [7]. The significance of
infectious diseases for the military population is clear—throughout history, more soldiers
have died from infectious diseases than from wounds inflicted during combat [8,9]. For
example, during the Napoleonic Wars, infectious diseases were responsible for eight times
more deaths among British soldiers than wounds suffered during fighting [10]. Further-
more, infectious diseases as the main reason or as a complication to surgical procedures
were the main causes of deaths among soldiers during the Swedish–Russian war in the late
1780s [11]. While the toll on civilians of infectious disease resulting from conflict is harder
to measure, there is no doubt that it is far greater still. For these reasons, infectious diseases
have been referred to as the “third army” during an armed conflict [12].

In this paper, we review both the historical and current putative mechanisms whereby
infectious diseases, occur, spread, and are exacerbated by conflict. We demonstrate the
critical importance of investment in public health (PH) infrastructure in fragile states and
the maintenance of them in all countries, especially those experiencing chronic authoritarian
rule that characteristically fail to maintain or improve their public health protections.

2. Materials and Methods

This review study analyzes the published literature on the impact of infectious diseases
in wars and armed conflicts.

A rapid evidence review approach was used, by performing a systematic literature
search, followed by a non-systematic literature review. This approach summarizes the
available state-of-the-art research, even if quantitative outcome data is unavailable in the
literature [13]. The study also uses content analysis to study all included articles, focusing
on similarities and differences in the findings to present the tentative results [13–15]. 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: Conflicts;
Infectious Disease; Civilians; Casualties; Deaths; Vaccinations, alone or in combination.
The search was limited to literature in English.

All original publications and literature reviews were included. Proceedings, editorials,
meeting notes, news, abstracts, and non-relevant papers were excluded. A qualitative
analysis of the included literature was performed (Figure 1).
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Figure 1. Flow diagram of included records for this study.

3. Results

The results of the search are shown in Figure 1 as a flowchart [14]. The final number
of included studies were 68. All information were categorized and qualitatively evaluated.
Using content analysis, the following topics were found and described below.

3.1. Core Losses of Public Health Protections and Infrastructure as Direct Effects of War

Armed conflicts degrade established healthcare systems, which typically manifests
as a resurgence of preventable infectious diseases. In Tajikistan, malaria was effectively
eradicated in the early 1960s, and from then to the early 1990s there were only 200–300 cases
of the disease [10,16]. However, in 1994, during the 1992–1997 civil war, an epidemic of
malaria broke out, and by 1997, there were almost 30,000 cases of the disease, although some
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estimates were as high as 200,000–500,000 [10,14–18]. Cases remained over 100,000 until
2005 [18].

Wars specifically influence prevention programs, including critical vaccination pro-
grams. The ten-year war in Sierra Leone (1991–2001) destroyed infrastructure and caused
the loss of skilled workers in all sectors, including healthcare [10,19]. The war contributed
to the collapse of the immunization program against tuberculosis, diphtheria, pertussis,
tetanus, polio, and measles, which had been running since 1974. In 1990 at least 75% of
children aged 12 to 23 months had been fully vaccinated and this had been matched by a
reduction of infant mortality rates from 162.3/1000 live births in 1985–1987 to 69.9/1000 live
births in 1988–1989 [10,20,21]. At the end of the war, only half of children under the age
of three had been correctly vaccinated [10]. Not only had the number of vaccinations de-
creased, but so had the quality—with age-inappropriate vaccinations observed in children
born during the war. While the vaccination program never stopped, missing or delayed
vaccinations clearly affected child health. In 2005, around 280 out of 1000 children in Sierra
Leone died before their fifth birthday [10,22].

The late 1990s saw a yellow fever epidemic in African countries, associated with
military operations, population migrations, and vaccination program interruptions [10,23].
Cases predominantly occurred in countries affected by armed conflicts: Angola, Liberia,
Sierra Leone, Ivory Coast, Guinea, and Sudan. The ability to effectively treat cases was also
reduced; in Sudan in 2005, the case fatality rate for yellow fever alone was 25% [10,24].

The world polio re-education program, launched in 1988, led to an 18-fold reduction
in cases. In 2001, the number of cases worldwide reached the lowest ever level—just
485 cases [10,25]. However, the incidence of polio started to rise again the very next
year, as vaccination programs ceased in some regions, in part through political use of
misinformation, and in part through conflict [26]. The long-lasting conflict in Somalia,
which began in 1991 and continues to this day, also inhibited the polio re-education
program [10,27]. Only 35% of the population was vaccinated with the required three doses
of vaccine. An epidemic broke out in Mogadishu in 2005, and by September 2006, 14 out of
16 Somali regions were affected by the virus [10,28].

Sudan had no cases of polio in 2001 and 2002, but in early 2003, conflict broke out again
in Darfur [10,26]. In what has been described as one of the most severe humanitarian crises
of our time, 300,000 people lost their lives and nearly 3 million fled their homes [29,30].
In 2004, the first Darfur polio case was confirmed. By January 2005, 105 cases had been
reported [10,31]. In October 2013, polio cases were confirmed in Syria, which has suffered
civil war since 2011, representing both the first cases in 14 years. This critically serves as a
clear marker of the deteriorating state of the country’s health system [10,32].

3.2. Political Attacks Delegitimizing Immunisation Programmes

Health is seen as a tool of a legitimate government. As a result, non-state groups
seeking legitimacy in fragile states are increasingly exerting influence on the dialogue
around health. Unfortunately, for disease prevention measures, these interventions are
often contesting the position of the established state public health system, vaccination
programs being a critical target [33].

In 2002, after the lowest number of cases ever recorded worldwide, Muslim leaders
from the northern provinces of Nigeria argued that the prevention program was a covert
action directed by Americans against the entire African continent, and that the vaccines
themselves caused infertility and transmitted HIV [34]. The vast majority of cases in Nigeria
that year rose 70% [35]. The polio problem in Somalia was also clearly compounded by the
decision of Al-Shabab (a fundamentalist group) to ban polio vaccines in 2013, launching a
campaign to spread misinformation about the vaccine [36].

In Pakistan, the campaign against vaccinations has been particularly fierce [10,37,38].
The United States Central Intelligence Agency used a fake hepatitis vaccination campaign
in Abottabad, Pakistan, to collect DNA to try to find the Al Qaeda leader, Osama Bin
Laden [39]. The backlash against this has included violent attacks and even killings of
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medical workers [10]. Propaganda slogans proclaimed that vaccines are used to sterilize
Muslims [40]. The northern part of Pakistan (the Federally Administered Tribal Areas) was
the worst affected, and vaccinations there were blocked entirely [10]. This area is home
to the largest number of children paralyzed by polio in Asia [41]. While the White House
announced in 2014 that they would no longer use health projects to facilitate their covert
activities, the damage to global trust in public health will take some time to recover [42].

3.3. The Public Health Impact of Migration and the Resultant Conditions in Camps

Population displacement is a common phenomenon following disasters and armed
conflicts. The health needs of a displaced population, migrating often to neighboring
countries with resource scarcity, and political controversies, vary widely [43]. Sociocultural
and political differences may influence the given assessment, and access to and delivery of
healthcare and many other helpful interventions to the displaced population [44]. Limita-
tions in financial and material resources and existing poverty may also influence the ability
of the host nations to provide humanitarian services. Consequently, these factors influence
the rate of infectious diseases, among other conditions, and demand adequate social and
political explanations.

As a state’s public health infrastructure is normally designed to manage largely static
populations, population movement immediately compromises public health support and
surveillance [45]. Added to this, forced resettlement and migrations almost invariably
lead to worsening housing, sanitation, and hygiene conditions for the civilians caught
up in the conflict. The net result is an immediate and dramatic increase in ill health.
It is estimated that in 2000 the global burden of disease in armed conflict settings was
26.1 million disability-adjusted life-years (DALYs), which accounted for 19% of the global
burden of disease [46] and this is estimated to have exceeded 41.3 million now [10,47].
Armed-conflict-related infectious diseases continue to harvest lives and, according to some
estimates, they will result in 41.3 million DALYs in coming years. Armed conflicts, alone,
cause the highest number of displaced people in coming years [19]. It is estimated that
at the end of 2012, as many as 45.1 million people were forced to resettle due to wars, of
which 15.4 million received refugee status [48,49].

The civil wars in Liberia (1989–1996 and 1999–2003) and Sierra Leone (1991–2001)
are an excellent case study [10]. Nearly a million inhabitants were forced to seek refuge
in neighboring countries, nearly seven hundred thousand of whom entered the equally
unstable Guinea [10,49]. Guinea had been plagued by threats of coups, uprisings, and
revolt, and its ongoing civil war had itself aggravated the situation in neighboring Liberia
and Sierra Leone [49,50]. Human rights violations, torture, rape, and slave labor in diamond
mines contributed to a second wave of refugees, amounting to about half a million people
from both countries [10,51]. These displaced populations suffered greatly from endemic
and zoonotic disease, as well as reduced provision of care for non-communicable disease.

It is estimated that regardless of their location, the burden of disease in refugee camps
is similar to that of the poorest developing countries [10,52–54]. Crude mortality rates may
be up to 60 times higher than in peacetime [55]. Infectious diseases and malnutrition cause
up to 70% of all deaths, with diarrhea, pneumonia, and malaria particularly prominent [56].
In Goma (Democratic Republic of the Congo, former Zaire), cholera and dysentery epi-
demics in 1994 killed 12,000 refugees from Rwanda within three weeks [10,57]. Pneumonia
and malaria were responsible for almost half of the deaths in children under 5 years of
age. The proportional impact of different disease categories varies around the world; in
African refugee camps, the incidence of malaria tends to be higher (average 84.7/1000 per
month) than in Asian camps (2.2/1000 per month). For pneumonia and diarrhea, rates
were higher in Asian camps than in Africa (254.5/1000 vs. 59.2/1000 and 69.2/1000 vs.
35.5/1000, respectively) [10,58].

Mass migration of this nature increases the risk of exposure to zoonoses in several
ways. First, the people may move into areas of contact with the animal hosts. This is thought
to have been part of the link between Ebola and conflict [59]. As vulnerable populations flee
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their homes, their usual sources of food are no longer readily available, making bushmeat a
more important part of their diet. At the same time, they may also move into forested areas
for protection from armed groups who threaten them [60]. Both of these activities increase
exposure to the bat reservoir and so increase the likelihood of sporadic outbreaks. Second,
control of animal reservoirs may also be lost [61]. The mass population movement away
from their villages allowed an explosion in the multimammate rat population around the
homes they had vacated, and in the refuse around the camps. These animals are the natural
reservoir for Lassa fever, and this resulted in a huge outbreak [62]. Although Lassa is an
endemic disease in parts of these countries, the refugee camps were in previously unaffected
areas (e.g., Kenema in Sierra Leone) [10,63,64]. Third, the disastrous sanitation conditions
within the camps invariably lead to increased person-to-person transmission [65].

3.4. The Public Health Response of the Foreign Aid Sector

The essential role of public health in these situations is well-recognized. Integrated
programs for the prevention of infectious diseases are very high on the list of priorities for
camp management (e.g., vaccination against measles, access to clean water, and ensuring
appropriate sanitary and hygienic conditions) [4]. Experience shows that implementing
these actions reduces the number of preventable deaths. However, such programs will
always struggle to match the impact of an established Public Health system [66].

Prolonged wars and conflicts often make the populations dependent on foreign aid.
Currently, more than 30 conflict-affected countries require humanitarian aid [67]. This
requirement for international support usually extends into the longer term, even after peace
has been concluded, so the multi-agency humanitarian assistance must facilitate effective,
efficient, and socio-culturally appropriate healthcare in a sustainable way [68]. However, it
is evident that existing plans, international guidelines, and standards may only primarily
provide the needed requirements for the provision of care to these groups such as medical
program support, and antibiotic and malaria treatments, etc. [69]. The next step is often
to increase the quality of life of the displaced population to actually prevent and mitigate
the incidence of diseases [70]. Such a quality improvement cannot happen automatically
and demands a well-thought-out plan, which enhances the assimilation and integration
of refugees once they have reached to their new ‘home’ [71]. Such a plan requires robust
measures, which aim at creating thoughtful prevention and education strategies to adjust
the sociocultural beliefs of refugees and eradicate or mitigate popular misunderstandings
and misconceptions about refugees and the whole concept of displacement [72–74].

4. Limitations

The presented analysis has also some limitations. The main limitation of this study
is its focus on the published literature in English. Consequently, relevant information in
other languages may be missing. The criteria used to narrow the selection of included pub-
lications enabled the authors to access eligible data and a feasible number of publications
to handle the content analysis and to perform the review. However, the criteria used may
have been too selective, resulting in missing information. These limitations can be further
addressed as a part of the future research.

5. Conclusions

It is well-known that conflict adversely affects the health of a population. However,
this relationship is complex. Direct losses include disability and death from trauma,
psychological injury, and secondary disease and injury associated with gender-based
sexual violence [75,76]. Indirect impacts include both the semi-acute surges in infectious
diseases described above, but also disruption of the socio-economic aspects of a state’s
functionality. It would seem that the topic of war and its impact on the health of the
population, as well as the occurrence of infectious diseases, fully shows the impact of
the social environment on shaping the health profile of the population. Wars trigger and
become promoters of infectious diseases. However, it is poor hygiene conditions, damaged
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infrastructure, the lack of and difficulty in accessing medical care, as well as the necessity of
resettlement and migration, that perpetuate unfavorable conditions and indirectly translate
into incidence and mortality rates [77,78].

Ubiquitous violence and direct threat to life are factors that significantly limit or even
make it impossible to help the victims, or to apply appropriate prophylaxis to limit the
transmission of infections. The occurrence of infectious diseases in armed conflicts carries
a real risk of spreading infections to other parts of the world and might be a good reason
for creating a global public health system [79–81]. Therefore, international assistance is
critical and vital, without which countries, often ruined by many years of wars, cannot
quickly rebuild their infrastructure and medical facilities [82].

Unknown until recently are the increasing concerns of the spread of antimicrobial
resistant bacteria from the Middle East conflict wounds to Europe and elsewhere [83]. The
spread, first seen related to export of those wounded in conflict, is now also evident from
non-conflict affected countries. It has been attributed to the “peculiar geopolitical dynamics
of the area,” which has experienced sustained and protracted social and political turmoil
and increasing numbers of civilian wounded especially in Syria, Yemen, and Iraq [84].
Although there are “multiple pathways through which armed conflict can contribute to
the creation and spread of an antibiotic resistant bacterium, the world is only beginning
to experience the potential impact of these cases especially in a global environment that
thrives on global travel and communication” [85].

Burkle summarized the declining public health protections within the increasingly
complex global public-health environment by emphasizing: “Infectious disease outbreaks
have the uncanny capacity to question the status quo, catalyze smoldering unrest, and most
importantly, reveal population-based public health imperfections” [86,87]. The situation
has remarkably worsened with both increasing autocratic rule and smoldering violence in
many countries, as well as the worsening of infectious disease outbreaks, epidemics and
pandemics, limiting the capacity and ability of all governments to recover and/or to assist
each other. Burkle also claims that: “It is no longer realistic to expect the management of
these gaps in infectious disease outbreaks, especially those that threaten to be epidemics and
pandemics, are to be capably managed in their present state of willful denial and offenses
to protect the public health by many countries” [88]. There are no exceptions. When
the current pandemic occurred the World Health Organization declared that there is “no
going back to normal.” Only a totally new global public health infrastructure management
system supported by a global public health database can possibly begin to address the
immense infectious disease challenges ahead, many of which will become increasingly
violent [89–92].

This historically based article reminds us, once again, that social, cultural, political,
antimicrobial, economic, and environmental factors have a unique collective impact on
infectious diseases. Current decision-making management systems are insufficient and
only pass the baton to the next unwary generation.
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