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Introduction: Statistical data indicate a link between war and the spread of sexually transmitted infections (STIs), then it is necessary to carefully analyze the factors that directly affect the identified pattern in order to overcome this problem. Therefore, the purpose of the study was to systematically analyze the factors that influence the spread of STIs during war.

Methods: The study included all original research articles and meta-analyses on the impact of war on the spread of sexually transmitted infections that met the following eligibility criteria: (1) articles published exclusively in English; (2) articles published in the period 2013–2023; (3) studies with quantitative, qualitative or mixed design. The search for relevant literature was conducted using four databases: PubMed, Embase, Web of Science, and Ebsco.

Results: The articles selected for our systematic review had different research designs and were mainly published as original studies (n = 8) and literature reviews (n = 6). As a result of the evaluation of the selected articles for the systematic review, the authors identified migration, a decrease in access to health care, difficult access to contraception, sexual violence as the most frequent factors directly affecting the spread of STIs during the war.

Conclusion: This systematic review systematizes data on the impact of hostilities on the spread of STIs and outlines the main factors that contribute to the dissemination of pathogens far beyond the territory at the epicenter of the conflict.

Systematic review registration:https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023479808, CRD42023479808.
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1 Introduction

Full-scale wars and localized armed conflicts have a devastating impact on society and lead to critical material and human losses (1). According to the Uppsala Conflict Data Program (UCDP), as of 2021, just over 50 armed conflicts took place in the world during the twenty-first century. Moreover, it was believed that the period after the end of World War II was the most peaceful time in human history, during which there were no massive interstate wars (2). However, the morning of February 24, 2022, when military aircraft of another state took off over the capital of Ukraine, fundamentally refuted this statement (3). This was followed almost immediately by an escalation of the Israeli-Palestinian conflict. In this regard, society once again faced the challenges that arise from wars and the consequences they leave behind.

While the direct health consequences of armed conflict, such as injuries and mortality, are obvious and subject to constant monitoring and statistics, the indirect ones often remain hidden. Indirect health effects include post-traumatic stress, exacerbation and spread of infectious diseases (3, 4). Armed conflict is considered an important cause of the burden of the HIV and other sexually transmitted infections (STIs) epidemic (5).

It is known that STIs after World War I became the second most common cause of disability among U.S. Army personnel, second only to military injuries and concussions (6). Modern approaches to the prevention of sexually transmitted diseases and methods of armed confrontation have somewhat changed the structure of STI infection. The historically known syphilis and gonorrhea have been supplemented by a large number of other viral and bacterial agents, such as HIV, hepatitis B, chlamydia, human papillomavirus, and others (7). However, the tendency to increase the level of infection with sexually transmitted pathogens during conflicts continues to this day. For example, after the civil war in Guinea Bissau, HIV prevalence more than doubled, and in Uganda it increased by 14% (8, 9). Since the outbreak of the armed conflict between Russia and Ukraine in 2014, HIV incidence in some parts of Ukraine has increased by more than 15%, with statistics from some regions still unavailable due to the occupation (10). These developments and the humanitarian crisis caused by the war jeopardize plans to reduce the incidence of STIs and achieve the 90–90-90 goal of ending the HIV pandemic globally.

If statistical data indicate a link between war and the spread of STIs, then in order to overcome this problem, it is necessary to carefully analyze the factors that directly affect the identified pattern. Therefore, the purpose of the study was to systematically analyze the factors that influence the spread of STIs during conflicts.



2 Materials and methods

This systematic review was conducted in accordance with The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement and approved by the International Register of Prospective Systematic Reviews (PROSPERO), CRD42023479808, November 17, 2023.


2.1 Eligibility criteria

The study included all original research articles and meta-analyses on the impact of war on the spread of sexually transmitted infections that met the following eligibility criteria: (1) articles published exclusively in English; (2) articles published in the period 2013–2023; (3) studies with quantitative, qualitative or mixed design. Exclusion criteria were: (1) conference abstracts, dissertations, posters; (2) articles published before 2013; (3) articles in languages other than English; (4) articles that did not correspond to the research topic; (5) articles whose full text version is not available.



2.2 Sources of information and search strategy

The search for relevant literature was conducted using four databases: PubMed, Embase, Web of Science, and Ebsco.

The search strategy used for the PubMed database is presented in Table 1. This search query was adapted and applied to all databases used in the study.



TABLE 1 Search strategy for PubMed.
[image: Table1]



2.3 Data extraction

First, an initial search of all databases was conducted, followed by the removal of duplicates. Next, three authors (MF, YaB and YaL) independently screened articles by title and abstract. Articles that did not meet the eligibility criteria were excluded. At the end of this step, a collegial expert meeting was held to discuss the articles for which there were disagreements in the authors’ decisions regarding acceptance for further work or rejection.

At the next stage, one author (YuK) extracted the necessary elements from the selected articles into a pre-designed standardized data extraction form. The final version of the data was checked and approved by all members of the research team. The data extraction form included: (1) DOI or PMID of the article; (2) First and last names of the authors; (3) Title of the article; (4) Year of publication; (5) Country included in the study; (6) Study design; (7) Period of the study; (8) Main findings on the impact on STI spread.

All data obtained were double-checked 1 month after the initial extraction to optimize the reliability of the internal estimator and minimize the risk of bias.

The quality assessment was conducted using the Critical Appraisal Checklist for Studies Reporting Prevalence Data, which was developed and validated by the Joanna Briggs Institute (11). It consists of 9 questions, to which researchers can answer “yes,” “no,” “unclear” or “not applicable (NA)” for each item. The more “no” or “not sure” are selected, the greater the risk of bias in each category and in each study. The critical appraisal was conducted taking into account the variables of interest in our review. This step was also performed by two independent and previously trained researchers (MF and YaB), with a third researcher (YaL) always consulted in case of disagreement.




3 Results


3.1 Characteristics of the included studies

A total of 752 publications were identified through database searches. After removing duplicates (n = 256), the articles were evaluated by titles and abstracts for relevance to the research topic. The authors identified 365 articles, of which 149 were excluded due to the lack of full-text versions, 47 due to publication in languages other than English, and 153 due to the lack of information on the impact of war on the spread of STIs. At the end of the selection process, 16 articles were retained for full-text review and evaluation and subsequent inclusion in the systematic review. The study selection process is presented in Figure 1 (12).

[image: Figure 1]

FIGURE 1
 Flowchart of study selection according to the PRISMA guideline.


The articles selected for our systematic review had different research designs and were mainly published as original studies (n = 8) and literature reviews (n = 6). We also included such publications as correspondence (n = 1) and perspectives (n = 1). The selected studies were published in 2016 (n = 3), 2021 (n = 3), 2022 (n = 3), 2023 (n = 3), 2018 (n = 2), 2015 (n = 1), and 2020 (n = 1). The largest number of articles were from the United States and Ukraine (3 from each country), 2 from Uganda, and one publication each from Austria, the United Kingdom, Greece, Ethiopia, the Netherlands, Rwanda, Libya, and Spain A general description of the selected articles and the main factors of the war’s impact on the spread of STIs described in them are presented in Supplementary Table S1.



3.2 Factors influencing the spread of STIs during war

As a result of the evaluation of the selected articles for the systematic review, the authors of 11 articles (5, 8, 10, 13–20) out of 16 included in the systematic review identified migration as the most frequent factor directly affecting the spread of STIs during the war (Figure 2).

[image: Figure 2]

FIGURE 2
 Flowchart of war-associated factors effecting the STIs.


Even from a historical perspective, data show an increase in the incidence and spread of STIs during World War II, which is primarily associated with uncontrolled sexual intercourse between military personnel in different regions of Europe and beyond (14, 16). For example, literature data indicate an increase in the dynamics of HIV spread in Libya during the Second Civil War. After all, when changing their place of residence, temporarily displaced persons can spread new viral strains (8). Moreover, some female internally displaced persons, having lost financial support, resort to sex work as the most affordable and only source of subsistence (18, 19). According to a survey of sex workers as representatives of key populations for HIV in Odesa, competition has increased significantly since the beginning of the war in Ukraine, especially given the fact that internally displaced persons often offer services at reduced prices, including without condoms (18). In general, poverty and the stress of changing place of residence significantly reduce the adherence of HIV-positive people to treatment or even contribute to its temporary discontinuation. First of all, this leads to an increase in viral load and higher infectiousness of patients. However, at the same time, disruption of treatment regimens with non-nucleoside reverse transcriptase inhibitors, which are currently used in Ukraine for most first-line regimens, can lead to mutations and the development of viral resistance within a few weeks (10, 20).

Particular attention should be paid to the external international migration of the population of countries in armed conflicts. For example, more than 5 million Ukrainians, mostly women and children, left the country during the first months after the outbreak of full-scale war in 2022. Given the fact that heterosexual contact in Ukraine has been identified as the dominant mode of HIV transmission, a significant number of those infected (more than 120,000) are women. And this is a matter of concern for the European Union countries, which have accepted the lion’s share of Ukrainian refugees (19). The long stay of women who have left their families and are left without means of subsistence facilitates the search for partners in the host country and, undoubtedly, the spread of infections. Moreover, the migration itself often lasts several days in overcrowded vehicles, during which refugees are exposed to extreme conditions of cold or heat, malnutrition, stress and poor hygiene, which cannot but affect their health and reactivation of persistent infections (13). That is why countries hosting refugees fleeing war must take swift and effective action to respond to STI screening, especially among key populations.

Another frequent factor associated with the war that affects the spread of STIs is a decrease in access to health care in 10 publications (10, 13–17, 19–22) out of 16. For example, research in Uganda in the post-war period showed that about 20% of HIV-positive women faced problems with access to health care related to their status (21). This is primarily due to the destruction of medical infrastructure in the country with active hostilities (13). According to official data, 120 medical institutions in Ukraine were damaged in the first week of Russia’s full-scale invasion alone, 10 of which were completely destroyed (3). And throughout the war in the Tigray region of Ethiopia, 70% of local hospitals were destroyed (17). At the same time, health care facilities that continue to operate in wartime face a significant number of challenges that affect the availability, speed, and quality of health care. For example, the reduction in the number of hospitals, the concentration of people in safer regions, and the migration of doctors abroad lead to overloading of health care facilities (20). At the same time, there is a high probability of a shortage of medicines, including ART, diagnostic tests, and medical supplies due to disrupted supply lines both within the country and from abroad. It is worth noting that doctors themselves point to the fact that much less attention is paid to the diagnosis, prevention and monitoring of STIs in wartime due to the overload of medical facilities with critical patients with war-related injuries (20).

Important factor that influenced the spread of STIs during the war was identified as difficult access to contraception in 9 articles (8, 10, 14, 15, 17, 18, 21, 23, 24) out of 16 selected for the systematic review. Despite the fact that armed conflicts and the stress associated with them lead to a decrease in sexual desire and, consequently, a decrease in sexual intercourse, meeting the needs of the population for contraception is an important key to preventing the spread of sexually transmitted diseases (18). As the experience of countries such as Libya, Ethiopia, Rwanda, Uganda, and Ukraine, which have experienced war in recent years, shows, a significant portion of the population does not have free access to condoms (15, 17, 18, 21). This is primarily due to the destruction of logistics chains and the occupation of territories, which makes it difficult or impossible to supply free contraceptives, and the decline in the population’s ability to pay makes it impossible to buy them, if they are available (18, 20).

For example, according to studies after the civil war in Libya, only 39% of young people surveyed indicated the importance and regularity of condom use, and 21% of MSM belonging to key populations used a condom during their last sexual intercourse (15). A similar study in the post-war period in Rwanda showed that only 6.1% of women who did not know their HIV status used condoms in the vast majority of sexual intercourse. Moreover, the same study found an inverse correlation between the HIV status of women who reported sexual activity in the past 6 months and the frequency of condom use (23). A similar pattern has been found in Ukraine since the beginning of the armed conflict among people who use drugs. The authors found that condom use during sexual intercourse with casual partners is associated with fewer cases of imported infections (19, 20).

Despite the fact that people who use drugs are among the key populations in peacetime, 7 articles (5, 8, 15, 20–22, 24) among those selected for the systematic review indicated an increase in HIV incidence in this category of patients during conflicts. For example, after the civil war in Libya, 87% of people who use drugs were HIV-positive, which was a world record at the time (15). It is worth noting that literature data pointed to the prevalence of injecting HIV transmission in Muslim countries where armed confrontations took place, as opposed to, for example, Ukraine, where the main mode of transmission is sexual (8). The direct correlation between the increase in STI incidence and injecting drug use can undoubtedly be linked to the increase in the number of such people amid the hostilities. After all, internal displacement, change of social circle, stress, and the desire to “hide from reality” contribute to the first attempts at drug use. The situation is significantly aggravated by the problem of access to disposable syringes during the occupation of the territories (10, 20). At the same time, drug use can have an indirect impact on the spread of STIs. For example, American researchers have established an interesting pattern that with the increase in the use of psychoactive substances (alcohol, drugs, etc.), the link between armed conflict and HIV increases. In other words, factors that arise in the context of conflict, such as stress, changes in living conditions and sexual behavior in the presence of drug and alcohol use, increase the susceptibility of the population to STIs, including HIV (5).

Particular attention should be paid to rape, the frequency of which increases significantly during armed conflicts. That is why this factor in the spread of STIs was mentioned in 6 (8, 9, 17, 21–23) of the 16 articles included in the systematic review. After the civil war in Rwanda in 1994, the term “genocidal rape” was coined, when sexual violence was used as a weapon against women of all ages for a long time. According to research in Rwanda, more than 50% of the 800 women who took part in the survey had been raped (9, 23). According to the literature, the population of all countries in which armed confrontation is unfolding is exposed to sexual violence. For example, in Ethiopia, the percentage of raped women reached 10%, in Sierra Leone - 8%, and in Ukraine - 2.6%. However, it is clear that these figures are much higher in reality, as a significant number of women and girls often do not confess to sexual torture (17). There is no doubt that rape, sometimes repeated or gang rape, is directly related to the possibility of STI transmission. However, there is also an indirect relationship between them. According to statistics, rape survivors often have post-traumatic stress disorders related to sexual behavior, which in turn can lead to unconscious risky sexual intercourse and infection or transmission to the following partners (23).




4 Discussion

The fact that war has an irreversible destructive effect on various aspects of human life is obvious. In addition to the direct impact on the life and health of the population, military actions have an effect on the political, socio-economic situation. This creates a so-called vicious circle, since the decrease in economic indicators and social protection of people again shifts the vectors of influence in the direction of public health (25, 26). This burden falls on the shoulders not only of military personnel who are directly in the epicenter of the war, but also on the civilian population. Thus, according to the literature, during the 20th century, the number of war-related deaths totaled more than 190 million people, and almost half of them were civilians (27, 28).

The direct effect of war on the morbidity and mortality of the population is associated with the use of firearms, biological, chemical and nuclear weapons, bombings, missile attacks, which lead to trauma and injuries (Figure 3) (28, 29). According to the data of past wars the death rate after the use of weapons varies depending on the tactics of fighting and the type of weapon used. After all, the experience of previous wars shows that bombing and missile attacks lead to an increase in the level of injuries and mortality, compared to one-on-one contact combat (29, 30). Recently, a significant part of military actions is precisely non-contact combat, for example, massive missile attacks and the use of unmanned aerial vehicles on the territory of Ukraine. This leads to the development of shrapnel, burn wounds and very often - mass death of people under rubble (25, 29). Along with this, war has a hidden effect on public health, worsening the situation with diseases not directly related to hostilities. Literature data indicate that the ratio of direct and indirect deaths during the war is 1:9. However, such conclusions do not have a strong evidence base. After all, recording the indirect effects of war on health is complex and often underestimated (28, 31). Moreover, some of the information may be classified or contain state secrets in the post-war period, and some aspects related to STI transmission may be downplayed or hidden due to religious prohibitions in certain countries (32).
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FIGURE 3
 Flowchart of effects of war on health.


The frequency of endemic and epidemic infectious diseases increases in wartime against the background of permanent stress, a decrease in the resistance of the body, malnutrition, deterioration of hygiene and a decrease in access to medical care (28, 33). Crowding of people in cramped spaces that are usually poorly ventilated (basements, shelters, etc.) contribute to the rapid spread of respiratory infections, while shortages of food and drinking water lead to the consumption of poor-quality products and, accordingly, outbreaks of intestinal disorders. Even vaccine-controllable infections can become active in times of war due to disruptions in drug supply chains and mass population migration. Thus, during the blockade of Syrian cities during the civil war, an outbreak of measles was observed in 2017–2018. Although previously, since 1999, this disease did not appear on the territory of the country (33). It is worth adding that in the context of infectious diseases, an important stumbling block is the rapid development of antibiotic resistance. After all, military injuries are very contaminated and often require urgent empirical use of antimicrobial agents on the battlefield. In addition, the lack of medicines and the medical supervision among civilians also further contributes to the uncontrolled use of antibiotics and, accordingly, the development of antimicrobial resistance (3, 34, 35).

The level of non-communicable diseases is globally high in peacetime and the increase in their frequency during wartime is underestimated compared to injuries and infectious diseases (28, 36). Chronic stress, malnutrition, excessive smoking, sleep and mental disorders, along with the lack of systemic adequate management of patients with chronic respiratory diseases, diabetes, cardiovascular diseases, and cancer, significantly increase the risk of severe complications or death. The experience of the wars in Bosnia and Syria showed an increase in death from non-communicable diseases both among women and men during and in the post-war period (37, 38).

A real “time bomb” can be considered mental disorders that are formed during the war, but can appear rather slowly for a long time even after the cessation of hostilities (25). Constant fear for one’s life and the lives of loved ones, loss of housing and financial stability, migration, observation of deaths and injuries, exposure to violence contribute to the development of stress, insomnia, behavioral disorders and post-traumatic stress disorders (25, 28, 39). A very often unnoticed factor in the development of mental disorders in children are family problems arising during the war. As a certain part of families break up due to long-term separation of parents, use of alcohol or drugs by one of the partners to “evade” reality, etc. Against the background of constant stress, a vulnerable child’s psyche experiences such situations excessively acutely, which can result in serious mental disorders in the future (25, 40).

This systematic review demonstrates the most important factors contributing to the spread of STIs during the war, because there is no doubt that their frequency is increased along with infectious diseases. The vast majority of publications addressed the impact of population migration, difficult access to health care and contraceptives, drug use, and sexual violence as factors that increase the transmission of STIs during hostilities. Along with this, we found only one study in Georgia, which showed no mathematical relationship between the increase in the frequency of STI diagnosis and population migration in the post-war period (41). Therefore, this fact requires further detailed research. Recent research in Liberia has been interesting and correlates with the data highlighted in the review regarding the increase in STIs in the context of war. Moreover, the authors indicate a significant dependence of the development of STIs s with socio-economic problems arising during war, exposure to trauma, sexual violence, stress and depression (42).

Undoubtedly, the implementation of classical STI prevention measures used in peacetime in military medicine should have yielded positive results. For example, the rate of STI infection among Polish special forces personnel who have been sexually active in recent months remained low due to their high awareness of protection methods and the full provision of condoms to their units (32). However, unfortunately, this is currently an exception rather than a systematic practice, as military prevention programs are extremely challenging (43, 44). Moreover, as the above factors show, the problem of STI spread during war concerns not only military personnel, but also the civilian population of the country, which can often pose a threat far beyond the borders of the state in which the conflict has unfolded (13, 45). That is why the issue of prevention and reduction of STI prevalence during conflicts is a global problem that all countries should be involved in solving. After all, national plans to combat STIs, including HIV, in the European Union are based on their own epidemiological experience and are aimed mainly at working with MSM and migrants from underdeveloped countries to a greater extent than with heterosexual women. Therefore, today it is worth shifting the focus to this new target group (19, 46). First and foremost, health care workers and community activists who are in direct contact with newly arrived refugees from war-torn countries should actively offer tests, preferably free of charge, and provide easy communication with health care facilities (19, 47).

Since the outbreak of full-scale war on the territory of Ukraine in 2022, neighboring countries that have hosted the vast majority of refugees have been continuously taking steps to actively involve displaced persons in the local health care system. Countries such as Poland, Romania, Moldova, Germany, Portugal, and others have enrolled Ukrainian IDPs in state health care programs, providing almost a full range of services, including access to free ART and HIV screening (20, 48). However, the statistics on STI-related medical care in these countries were extremely low (20). A rather serious problem in this context is the fear of stigmatization in a new team/society, disclosure of confidential information about HIV status, injecting drug use, or sexual activity. However, no less important is the temporary shift in values from caring for one’s health to the basic human needs of livelihood, housing, food, etc. The language barrier also plays a role, as many refugees literally do not seek help because they do not know the language (49).

Wars always lead to a humanitarian crisis, which, in turn, slows down both the country’s development and the pace of achieving national plans and strategies (50–52). Therefore, an important element of combating the spread of STIs in the world during war should be the rational and correct distribution of the burden of the epidemic of these diseases among all countries by reducing stigma, creating free access to medical care and testing. After all, the more people who know their status in a timely manner and receive qualified care, the higher the chances of achieving the goal of eliminating or reducing the level of STI infection.



5 Limitations

Given the constant updating of scientific data on STIs, a selection of data by topic for the last 10 years was carried out, which could potentially discard a certain part of the studies.

Moreover, the limitation was the inclusion of only English-language sources of literature and only those that were available in the databases in the full-test version.

In addition, there was a potential bias in the selection of articles for the literature review, despite the authors’ efforts to avoid this by independent review of the publications by three individuals.

A limitation may be the technique of quickly reviewing texts for compliance with the study design, which may have affected the depth and comprehensiveness of the review.

Prospectively, it is interesting to investigate this topic in the form of a meta-analysis in order to clarify the statistical data of the influence of certain factors on the spread of STIs, which was not covered within the scope of this study.



6 Conclusion

This systematic review summarizes and systematizes data on the impact of hostilities on the spread of STIs and outlines the main factors that directly or indirectly contribute to the dissemination of pathogens far beyond the territory at the epicenter of the conflict.

By assessing the challenges faced by countries involved in war, systemic solutions should be organized to potentially improve the situation:

• first of all, the unification of efforts of public and state organizations to establish an uninterrupted supply of medicines, contraceptives and rapid tests for the diagnosis of STIs in the territory of war.

• the deployment of state programs of psychological support for the population affected by the war, with the aim of timely detection of mental disorders and prevention of their complications.

• along with the supply of essential drugs (antibiotics, insulin, etc.), pay attention to the critical need for patients to receive antiretroviral therapy systemically, a break in the reception of which can lead to the development of resistance.

• to organize high-quality medical support for refugees in host countries with the aim of timely testing for STIs and providing support to patients.

• identification of persons, especially children and adolescents, who were subjected to sexual violence, followed by their psychological support.

• create barrier-free access to medical care.
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