
Mercogliano et al. 
International Journal for Equity in Health           (2025) 24:41  
https://doi.org/10.1186/s12939-025-02382-w

SYSTEMATIC REVIEW Open Access

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

International Journal for
Equity in Health

Building evidences in Public Health 
Emergency Preparedness (“BePHEP” Project)—a 
systematic review
Michelangelo Mercogliano1*†, Gloria Spatari2†, Chiara Noviello3, Francesca Di Serafino4, 
Maria Elisabetta Mormile1,5, Giuseppa Granvillano6,7, Annalisa Iagnemma8, Riccardo Mimmo9, 
Irene Schenone10, Eleonora Raso11, Andrea Sanna12, Enrica Frasson13, Veronica Gallinoro14, 
Marcello Di Pumpo15,16, Duha Shellah17,18,19, Caterina Rizzo4 and Nunzio Zotti4 

Abstract 

Introduction Humanitarian crises exacerbate the vulnerability of already fragile healthcare systems and significantly 
increase the risk of infectious disease outbreaks in low- and middle-income countries (LMICs). This systematic review 
aims to evaluate strategies and interventions implemented in LMICs to prevent and manage infectious diseases out-
breaks during humanitarian crises from 2018 to 2023.

Methods A comprehensive literature search was conducted across Scopus, PubMed, and Web of Science, adhering 
to the PRISMA guideline and the SPIDER framework to identify relevant studies. The review included studies published 
between 2018 and 2023 focusing on infectious disease prevention and management in LMICs during humanitarian 
crises. Study quality was assessed using the Joanna Briggs Institute checklist.

Results Eleven studies were identified from 1,415 unique articles. These studies addressed diverse interventions, 
including vaccination campaigns, epidemiologic surveillance, and integrated health services. Cholera outbreaks 
in Haiti and Mozambique, triggered by gang violence, internal migration, and Cyclone Kenneth, were addressed 
through epidemiological surveillance, case management, WASH (Water, Sanitation, and Hygiene) service improve-
ments, and oral vaccination campaigns. Mathematical models guided cholera vaccination in Thailand’s refugee 
camps. In India, surveillance and rapid response measures successfully prevented infectious disease outbreaks dur-
ing the Kumbh Mela gathering. The Philippines improved response times to climate-related disasters using point-
of-care testing and spatial care pathways. Despite challenges in Yemen, evaluating malaria surveillance systems led 
to recommendations for integrating multiple systems. Uganda developed a national multi-hazard emergency plan 
incorporating vaccination, communication, and risk management, proving useful during the refugee crisis and Ebola 
outbreak. In South Sudan, integrating immunisation services into nutrition centres increased vaccination cover-
age among children. Nigeria experienced a rise in measles cases during armed conflicts despite vaccination efforts, 
while visual communication strategies improved SARS-CoV-2 vaccination rates.
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Conclusion These interventions highlight the importance of multimodal, targeted, and collaborative responses 
to address complex health crises without relying on unsustainable investments. Despite the effectiveness of these 
interventions, infrastructure limitations, insecurity, and logistical constraints were noted. These findings empha-
size the need for adaptable and resilient healthcare systems and international collaboration to safeguard the right 
to health during complex humanitarian crises.

Keywords Health Emergency Preparedness, Humanitarian crises, Low- and Middle-Income Countries, LMICs, 
Infectious diseases, Communicable diseases, Health system resilience, Natural disasters, Armed conflicts, Systematic 
review

Introduction
In 2023, 399 natural disasters caused 86,000 deaths 
and affected 93 million people, with 85% of the impact 
occurring in Africa and Asia [1]. Many low- and mid-
dle-income countries (LMICs) [2] are particularly 
vulnerable to humanitarian crises due to specific socio-
economic, political, and geographical conditions. These 
crises exacerbate political instability, violence, and con-
flict, leading to increased displacement, limited health-
care access, and overcrowded shelters [3]. Health risks 
in these regions include heightened epidemic risks [4], 
including vaccine-preventable diseases such as measles 
and polio, as well as more complex infections such as 
tuberculosis and malaria [5, 6], water contamination, 
and malnutrition [7].

A 2023 systematic review [8] revealed that natural 
disasters significantly increase the risk of infectious 
disease outbreaks due to infrastructure damage, dis-
placement, and environmental changes. Floods and 
hurricanes, for example, are linked to vector-borne dis-
eases such as malaria and dengue by creating mosquito 
breeding sites and the collapse of health and sanitation 
systems can worsen the situation. Displacement and 
migration spread infections of new pathogens or car-
ried diseases to new areas. Natural disasters increase 
the risk of infectious diseases through environmen-
tal changes and weakened health infrastructure. In 
the same way, conflicts and political instability trigger 
humanitarian crises that spread infectious diseases by 
displacing populations and limiting healthcare access. 
These crises disrupt supply chains, cause shortages of 
medications and healthcare workers, and impair vac-
cination programs [9]. The COVID-19 pandemic has 
highlighted these vulnerabilities, demonstrating how 
infectious diseases can rapidly destabilise entire health-
care systems and communities [10, 11].

Poor sanitation, overcrowding, contaminated water, 
and inadequate waste management increase the risk of 
outbreaks, including diarrhoea, which is a leading cause 
of death in LMICs, both under normal conditions and 
during disasters [12–14]. Infrastructure collapse and 
disrupted health services reduce immunisation, leading 

to preventable disease resurgence, whereas displaced 
populations spread infections [15–18].

Humanitarian crises, whether due to conflict, natural 
disasters, or health emergencies, severely weaken the 
health infrastructure and response capacity of LMICs 
[19]. Primary defences against infection involve envi-
ronmental hygiene to maintain sanitary conditions and 
curb disease spread [20]. A recent scoping review of non-
pharmacological interventions (NPIs) in crisis-affected 
populations emphasised the need for context specific, 
effective, and sustainable interventions [21]. Key meas-
ures include vector control, regular cleaning, disinfection, 
waste management, public education, clean water access, 
improved sanitation, and travel restrictions. Surveillance 
and response measures, such as active case detection, 
contact tracing, isolation, and quarantine, are crucial for 
early containment. Individual measures such as the use 
of insecticide-treated nets, hand hygiene, water purifica-
tion, condom distribution, and mask use are essential for 
reducing transmission and strengthening health system 
responses [21]. NPIs, as social distancing and proactive 
risk communicators, are vital at both the individual and 
community levels [22], and vaccination campaigns must 
continue to maintain immunisation coverage and address 
emerging threats [21]. In those situations, international 
collaboration can support knowledge sharing, capacity 
building, joint research, equitable resource distribution, 
and unified protocols, enhancing disease prevention, sur-
veillance, and control [23].

This systematic review aims to analyse the strategies 
and interventions implemented in LMICs to counter 
the spread of infectious diseases during newly emerging 
humanitarian crises.

Methods
This systematic review was conducted following the 
PRISMA guidelines [24]. The inclusion and exclusion cri-
teria were assessed via the SPIDER framework [25].

Eligibility Criteria
Inclusion and exclusion criteria are summarised in 
Table  1. These criteria included studies (e.g. original 
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research, case studies, report or communicating) being 
conducted in LMICs, in accordance with the World Bank 
Group [2]. The focus was to analyse how LMICs, during 
a humanitarian crisis, face the spread of an infectious 
disease by implementing prevention and/or response 
systems for epidemics and achieving positive health out-
comes. Additionally, we included studies focusing on 
preparedness (improved resilience and sustainability of 
the national health system in the face of large-scale epi-
demics, reduced deaths and disease prevalence). Types of 
scientific research, such as systematic reviews and meta-
analyses, or studies in languages other than English or 
without available full text were excluded.

Search strategy
Articles were selected from the Scopus, PubMed, and 
Web of Science databases. The team agreed on the 
research string to ensure comprehensive literature cov-
erage. The keywords used are listed in the supplemen-
tary material. Additional relevant papers were manually 
searched from reference lists of collected studies and 
reviews.

Data extraction and quality assessment
Twelve reviewers screened the articles to identify those 
meeting the inclusion criteria. Duplicate entries were 
removed. The reviewers utilised the Rayyan web-based 
application as task management tool [26]. Full-text 
reviews were conducted even when the abstract lacked 

sufficient information. Data extraction of included stud-
ies was conducted by two reviewers independently. Sen-
ior reviewer resolved any disagreements.

The quality of the studies was assessed via the Joanna 
Briggs Institute (JBI) Critical Appraisal tools, with spe-
cific checklists applied according to the type of study, 
ensuring a tailored and appropriate evaluation for each 
study type [27]. This evaluation of studies’ quality allows 
to inform the synthesis of the extracted evidence. Two 
reviewers independently assessed each study, and con-
flicts and uncertainties were resolved through discus-
sions with the senior reviewer. Scores were converted to 
percentages to facilitate the quality rating.

Results
Study selection
After removing duplicates, the initial pool of 1935 stud-
ies was reduced to 1415 unique studies. Upon review 
of “titles and abstracts”, 1395 studies were excluded. 
Among 22 studies, 11 met the inclusion criteria and were 
selected. Among these, 2 articles [28, 29] were retrieved 
from 1 article [30]. The other 11 studies were excluded 
for the following reasons: 2 studies did not have a setting 
during the crisis period, 1 study considered animals as 
the population, 5 studies did not describe an interven-
tion, 1 study did not have any infection spread, and 2 
studies were excluded on the basis of study design. A vis-
ual representation with more information on the selec-
tion process is provided in the PRISMA diagram (Fig. 1).

Table 1 Eligibility criteria

Criteria Inclusion Exclusion

Language English Not English

Geographical area of interest Worldwide
Low-income and middle-income countries (LMICs)

Without a single national setting
Not LMICs

Timeframe Published between 2018 and 2023 Published before 2018
Published after 2023

(S) Sample People facing humanitarian crisis as conflict zones, people 
forced to emigrate, areas with a high impact of global 
warming, et similia

Population not in a complex setting with humanitarian crisis

(PI) Phenomenon of Interest A real or a simulated infectious disease spread Any not-infectious disease spread, routinary infectious 
disease not linked with humanitarian crisis

(D) Design Quantitative or qualitative original research
Cross-sectional studies / comparative cross-sectional stud-
ies / RCTs, non-RCTs
Case study, report, communication
Observational, mixed methods, cross-sectional, trial

Book reviews, corrigendum articles, and theoretical and criti-
cal reviews
Systematic review, metanalysis
Book chapter, opinion, editorial
opinion-based studies, letter to editors, study protocols

(E) Evaluation Intervention and preparedness and positive health 
outcomes (improved resilience and sustainability 
of the national health system in the face of large-scale 
epidemics, reduced deaths and disease prevalence)

No intervention, no evaluation, nor real effectiveness data 
or theoretical data or possible results

(R) Research type Qualitative studies, quantitative studies, and mixed-
method studies
Peer-reviewed published literature

Grey literature, dissertations, letters, editorials, theses, disser-
tations, and conference proceedings without peer-review 
process
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Quality assessment
The majority of the studies achieved a score of 100% 
on the JBI Critical Appraisal tools checklist, the lowest 
score was 71.3%. The score for each study is reported in 
Table 2; for further details on the critical appraisal, please 
refer to the supplementary materials.

Study characteristics
The 11 selected studies encompass various periods, 
spanning from 2010 to 2023, and covered various coun-
tries, Haiti [31], India [33], Mozambique [32], Nigeria 
[36, 38], the Philippines [35], South Sudan [39], Thai-
land [34], Uganda [28, 29], and Yemen [37]. They ana-
lysed conflicts [29, 31, 36–39], mass gathering events 
[33], natural disasters [28, 29, 32, 35], and refugee cri-
ses [28, 29, 34] affecting various populations, includ-
ing children [31, 39], the general population [28, 29, 36, 
37], island populations [35], pilgrims [33], and refugees 
[28, 29, 32, 34, 36]. The infectious diseases addressed 
included cholera [29, 31, 32, 34], COVID-19 [35, 36], 

Ebola [29], malaria [28, 37], measles [28, 38, 39], tuber-
culosis, dengue [35], other communicable diseases [28, 
32, 33], and other paediatric vaccine-preventable dis-
eases [39]. The interventions employed varied, encom-
passing communication strategies [36], modelling and 
organisational efforts [28, 34], organisational interven-
tions [29, 31, 32, 35, 38, 39], and surveillance initiatives 
[33, 37]. Some interventions require a multipronged 
approach [28, 29, 31–33, 35].

To enhance the accessibility of the results, the articles 
have been categorised based on the type of infectious 
disease, setting and intervention implemented; this cate-
gorisation did not influence the data synthesis methodol-
ogy. The categories are as follows: containing community 
and communicable infectious diseases [29, 31–33], being 
prepared to manage infectious diseases even in crisis 
areas [28, 34, 37], facing the global COVID-19 pandemic 
and internal challenges [35, 36], and spreading paediatric 
infectious diseases [38, 39].

Further details are provided in the Table 2.

Fig. 1 PRISMA flow diagram of the literature search, abstract screening, full article assessment for exclusion and inclusion criteria, with the most 
common reasons for exclusion being detailed
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Spread of paediatric infectious diseases
A study [39], conducted in outpatient therapeutic pro-
grammes (OTP) centres in South Sudan between Janu-
ary and December 2017, focused on children under age 
5. The prolonged war led to malnutrition, a lack of vacci-
nations, and increased complications from diseases such 
as measles. Compared with primary health care centres, 
integrated immunisation and nutrition services at OTP 
centres during outreaches significantly improved vacci-
nation rates and reduced dropout rates.

In Nigeria [38], between January 2017 and December 
2018, conflict led to population displacement, limiting 
access to healthcare and safe water, and causing measles 
and other vaccine-preventable disease outbreaks among 
children aged 9–59 months. The Reaching Every Settle-
ment (RES) strategy aimed to vaccinate 7000 children, 
and 4622 (68%) received the measles vaccine, resulting 
in 72% state-wide coverage. However, measles incidence 
has increased from 22.7 to 101.8 per million. Despite 
efforts, children in inaccessible areas remain unvacci-
nated, highlighting the need for strategies to reach these 
populations.

Facing the global COVID‑19 pandemic and internal issues
In the Bantayan Archipelago, Philippines, Super Typhoon 
Odette in late 2021 and 2022 worsened material short-
ages and delayed rescues, impacting patient care and 
complicating the spread of COVID-19, tuberculosis, and 
other infectious diseases [35]. The government’s response 
included needs assessments, facility inspections, and 
ambulance rescue time data collection. Researchers have 
mapped and compared rescue routes, developing spatial 
care paths. Point-of-care testing near homes and island 
populations with prolonged rescue times, using geospa-
tially optimised distributions, can save lives by ensur-
ing timely diagnostics and care, significantly improving 
health outcomes. Integrating these diagnostics into pub-
lic health strategies enhances geographic health resil-
ience, especially for isolated populations.

In Nigeria, nonstate armed groups disrupted security, 
law, and order, impacting healthcare delivery, especially 
during the pandemic in 2021 [36]. This exacerbated 
the situation for internally displaced persons (IDPs) in 
camps. The Department of Mass Communication imple-
mented an intervention using visual illustrations to high-
light the importance of COVID-19 vaccination, which 
increased adherence among the 470 conflict victims who 
completed the questionnaire. The intervention’s main 
advantage is its potential applicability in various settings. 
However, it is unclear whether the increased adherence 
was due to visual communication or broader educational 
efforts.

Being prepared to manage infectious diseases even in crisis 
areas
In Thailand, a mathematical model was used to evaluate 
the evolution of a cholera outbreak and the impact of dif-
ferent vaccination scenarios under logistical constraints 
in a refugee camp from 2010 to 2014 [34]. The camp, with 
a dense population and inadequate water, sanitation, and 
hygiene (WASH) conditions, saw no cases during those 
years because of vaccination efforts. This suggests that 
vaccination can be effective even in challenging logistical 
contexts, highlighting the potential benefits of adminis-
tering one dose to more people rather than two doses to 
fewer people in reactive vaccination scenarios or as a pre-
ventive measure in refugee camps, even without ongoing 
outbreaks.

Yemen has seen its situation worsen due to escalat-
ing internal conflicts [40]. The National Malaria Control 
Program (NMCP) evaluated two malaria surveillance 
systems, the Integrated Malaria Surveillance System 
(IMSS) and the Early Disease Electronic Warning System 
(eDEWS), from 2009 to 2016 [37]. The IMSS was useful 
for assessing malaria burden but had poor overall perfor-
mance and was ineffective for outbreak detection. Con-
versely, eDEWS excelled in outbreak detection but was 
limited to that function. To enhance malaria surveillance 
and outbreak response, integrating both systems is rec-
ommended to combine their strengths.

In Uganda, a national multi-hazard emergency prepar-
edness and response plan was developed using a prepar-
edness logic model to address public health emergencies 
and multiple hazards, including disease outbreaks (e.g., 
cholera, malaria, typhoid, meningitis, hepatitis E, mea-
sles, influenza, Zika, and plague) and natural disasters, 
with a focus on refugee camps [28]. The plan involved the 
Ministry of Health of Uganda, the World Health Organi-
sation (WHO), the centres for Disease Control and Pre-
vention (CDC), and other development partners and 
nongovernmental organisations (NGOs) in planning and 
implementing response strategies, identifying risks, and 
developing operational capacities. This plan has signifi-
cantly strengthened Uganda’s emergency preparedness 
and resilience, ensuring timely and adequate responses to 
emergencies.

Containing community and communicable infectious 
diseases
Haiti was impacted by gang violence, population 
displacement, social unrest, and insecurity, which 
destroyed public health infrastructure and sanitation 
services, leading to an increase in cholera cases. Involv-
ing the CDC and other organisations, the interven-
tion, from September 2022 to January 2023, focused 
on children under 10  years old [31] and included 
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epidemiologic surveillance, case management, rehydra-
tion points, WASH service improvements, oral chol-
era vaccination (OCV), and community engagement. 
These efforts have reduced morbidity and mortality, 
improved surveillance, and led to targeted vaccination 
campaigns. However, infrastructure deficiencies, inse-
curity, scarcity of safe water, delays in reporting, high 
operational costs, and multisectoral interventions pose 
significant challenges.

Mozambique was severely impacted by Cyclone Ken-
neth in 2019, worsening the spread of cholera and dis-
rupting disease containment plans [32]. An intervention 
led by the Ministry of Health with support from the 
WHO and other organisations involved social mobilisa-
tion, hygiene promotion, cholera treatment centres, an 
OCV campaign, and WASH interventions. This multi-
modal approach reduced the number of cholera cases, 
with no fatalities reported. While external financial sup-
port enabled a swift response, establishing a national 
emergency fund for future crises is essential.

From January to March 2019, mass gatherings in 
Indian cities increased health risks from communicable 
diseases and strained health systems [33]. A health coor-
dination committee conducted an all-hazard risk assess-
ment and reviewed the Integrated Disease Surveillance 
Programme, enhancing weekly passive surveillance with 
daily onsite monitoring. This system identified diseases 
with epidemic potential and severity. The implementa-
tion of epidemic intelligence-enabled surveillance effec-
tively addressed public health threats, particularly acute 
respiratory illnesses and influenza-like illnesses, and 
improved data for healthcare workforce deployment and 
planning for drug and vaccine supplies. However, data 
entry errors were frequent. Inadequate residual chlorine 
in 20% of the water samples triggered early warnings for 
acute diarrhoeal diseases, vector-borne diseases, and 
vaccine-preventable diseases, with two outbreaks quickly 
controlled.

From 2018 to 2019, Uganda faced public health emer-
gencies, including natural disasters and refugee crises 
[29]. Led by the Uganda Ministry of Health, the WHO, 
and partner organisations, the intervention involved 
activating coordination mechanisms, training health 
workers, risk communication, and simulation exercises, 
particularly in high-risk districts and border points, 
owing to the threat of Ebola virus disease (EVD) from 
cross-border movement and refugee influx from the 
Democratic Republic of the Congo (DRC). Preventive 
strategies, including community engagement, surveil-
lance, ebola vaccination (rVSV-ZEBOV), and isolation 
units, were implemented and effectively prevented the 
EVD spread, proving cost-effective, with no cases during 
the study period.

Discussion
The review spans different geographical regions and cri-
ses, highlighting the impacts of armed conflict, natural 
disasters, and public health emergencies. The findings 
underscore the critical need for coordinated, multisecto-
ral interventions to address the spread of infectious dis-
eases and improve health outcomes during humanitarian 
crises. Effective strategies identified include the integra-
tion of services, the implementation of epidemic intelli-
gence-enabled surveillance systems, the optimisation of 
vaccination campaigns in challenging logistical contexts 
and the improvement of WASH services and point-on-
care. The interventions were supported by international 
agencies and NGOs, highlighting the importance of 
international collaboration. These interventions, despite 
varying in cost and complexity, share a common goal: to 
increase resilience and preparedness in crisis-affected 
areas.

The link between conflict and infectious outbreaks is 
well documented, and the WHO supports the develop-
ment of flexible and sustainable interventions to respond 
to changing conditions [41]. In the case of outbreaks of 
vaccine-preventable diseases, countries should reevalu-
ate their vaccination policies to ensure high coverage 
[42], particularly if rates are below WHO recommenda-
tions. Meningitis outbreaks, measles transmission and 
epidemics in disaster contexts, such as the one following 
the 2005 earthquake in Pakistan [43], demonstrate that 
diseases often originate from pathogens already present 
in the population that find favourable conditions to cause 
larger epidemics [44]. Vaccination remains a key preven-
tive measure, and there are several examples in the liter-
ature and in recent history. During the migration crisis 
from the DRC, Uganda used rVSV-ZEBOV to reduce the 
risk of the spread of Ebola [29]. Vaccination campaigns 
for typhoid, such as after an earthquake in Nepal in 2015 
[45] or a cyclone in India in 2004 [46], have proven effec-
tive. Integrating vaccination efforts with WASH aware-
ness can create a robust disease control strategy in 
disaster-affected regions [46]. In Haiti [31], as well as in 
Mozambique aftermath of Cyclone Kenneth [32], mul-
timodal strategies combining OCV and other interven-
tions led to a reduction in morbidity and mortality. The 
use of optimised immunisation strategies, which pri-
oritise the vaccination of larger population groups with 
fewer doses rather than smaller groups with more doses, 
can be efficient in optimising resources to reduce the 
spread of infectious diseases, as experienced in Thailand 
[34]. Vaccinations are extremely important to children, 
and children are highly vulnerable during humanitarian 
crises because of the loss of health, nutrition, hygiene, 
and security [41]. A study conducted in Somalia demon-
strated that conflict exacerbates the indirect costs of child 
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mortality related to measles [47]. In South Sudan [39], a 
coordinated strategy involving the integration of immu-
nisation and nutrition services into OTP significantly 
increased immunisation rates and reduced dropout rates 
while being cost-effective. In Nigeria [28], the RES strat-
egy has been helpful in increasing vaccination coverage, 
but the incidence of measles has remained high because 
of challenges in reaching the entire population. These 
cases underscore the difficulty of achieving high vacci-
nation coverage in unstable, conflict-affected settings. 
Multimodal strategies, including the use of geographic 
information systems, are effective in increasing vaccina-
tion coverage [48]. Expanding vaccination coverage in 
conflict zones is essential to prevent future pandemics 
because a measles outbreak could have devastating con-
sequences in conflict-affected areas [49]. In response to 
the recent conflict affecting the population of Gaza [50], 
the WHO launched a polio vaccination campaign target-
ing the region. The campaign has already achieved signif-
icant results, particularly in central Gaza, underscoring 
the critical role of immunisation in managing public 
health risks during humanitarian crises [51].

Moreover, the pandemic experience deserves particu-
lar focus. The global health crisis caused by COVID-19 
has posed significant challenges, particularly for LMICs, 
which face severe economic and healthcare resource 
constraints. These countries struggled with the lack of 
personal protective equipment and the inadequacy of 
nonpharmaceutical interventions, such as lockdowns 
and school closures, which had profound socioeconomic 
repercussions not suitable for LMICs [52, 53], underscor-
ing the importance of context-specific interventions con-
sidering health infrastructure and socioeconomic factors 
[54]. After Super Typhoon Odette, in the Philippines, the 
government’s response to the spread of COVID-19, tuber-
culosis, and other infectious diseases [35] included needs 
assessments, facility inspections, rescue time and point-
of-care testing near homes and island populations, the use 
of geospatially optimised distributions, and saving lives by 
ensuring timely diagnostics and care. In crisis setting, as 
with IDPs camps [36], a visual communication strategy 
can be cost-effective to increase adherence to vaccina-
tion (e.g. COVID-19 vaccination). However, the scarcity 
of economic resources and healthcare products, such as 
medicines, vaccines, diagnostics, and devices, further 
complicated the diagnosis and treatment of COVID-19 
and other diseases, especially in areas with limited access 
to essential services such as WASH [55, 56].

Given the importance of prevention, the essential role 
of surveillance must also be taken into account. To pre-
vent public health emergencies, it is essential to under-
stand risk factors and maintain continuous surveillance 
with timely reporting for early outbreak detection and 

rapid response. Robust surveillance systems are critical 
for timely detection and rapid response to disease out-
breaks [31, 33]. During conflict and cholera outbreaks 
[31], surveillance strategy, which identified hotspots and 
efficiently directed resources, can be effective. Similarly, 
India’s epidemic intelligence-enabled surveillance dur-
ing mass gatherings successfully addressed public health 
threats and facilitated rapid responses [33]. In Yemen, 
the integration of surveillance systems, such as IMSS and 
eDEWS, enables more effective responses by leveraging 
the strengths of each system [37]. Predictive models are 
valuable for resource-limited LMICs, as they help predict 
disease spread and guide public health decisions [57, 58].

Furthermore, prevention also relies on environmental 
and healthcare containment strategies. WASH service 
improvements are fundamental to reducing waterborne 
disease transmission [59]. Providing clean water, build-
ing sanitation facilities, and implementing hygiene edu-
cation programs significantly impact public health. In 
Mozambique and Uganda, WASH improvements have 
led to a decline in diarrhoeal diseases [32, 60]. However, 
the literature highlights gaps in the impact of WASH 
interventions on health outcomes [61]. Sustainability 
and long-term strategies are necessary for sustained pre-
paredness and outbreak prevention efforts [62]. The rise 
of cholera cases in Haiti [31], affected by gang violence, 
population displacement, social unrest, and insecurity, 
and in Mozambique, impacted by Cyclone Kenneth [32], 
was managed, among other treatments, through rehydra-
tion points, WASH service improvements, and hygiene 
promotion, reducing morbidity and mortality. In these 
situations, external financial support has been pivotal in 
strengthening healthcare systems and implementing dis-
ease control measures. For those reasons, governments 
should develop strategies to manage scenarios with lim-
ited financial assistance, including maintaining contin-
gency funds for emergencies [63].

Prevention is not always effective, for this reason, 
it is essential to be prepared in advance. After disas-
ters, migration, water and foodborne diseases, and 
compromised personal hygiene [64] can lead to diar-
rhoeal diseases becoming a cause of death [65]. After 
the Bam earthquake in Iran, 1.6% of the 75,586 people 
were affected by diarrhoeal disease due to poor hygiene 
and overcrowding [66]. In the 2001 El Salvador earth-
quake, 22% of examined individuals had gastrointesti-
nal infections, and 30% had respiratory infections [67]. 
Overcrowding, poor ventilation, and destruction of 
healthcare infrastructure exacerbate acute respiratory 
infections, with additional risks from endemic diseases 
and low vaccination coverage [4]. In Guangzhou, China, 
climatic changes have increased mosquito populations 
and dengue transmission [68]; furthermore, arboviruses 
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are emerging as a major global concern, highlighting the 
need for ongoing surveillance and improved healthcare 
preparedness [69]. To be ready for this type of event, in 
Uganda, a national multihazard emergency prepared-
ness and response plan was implemented to improve 
preparedness, build resilience, and ensure timely and 
adequate responses to emergencies [28]. Effective dis-
aster management and resource planning can prevent 
the spread of infectious diseases and control emerging 
threats [70]. However, this often requires collabora-
tion between governmental and NGOs, particularly 
in countries with limited institutional capacity, allow-
ing for pooling resources and sharing decision-making 
responsibilities [71]. Nonprofit organisations, the pri-
vate sector, volunteer groups, and communities have 
unique skills, contributing at various levels to achieving 
the objectives of the complex disaster management pro-
cess [72], highlighting the importance of collaboration 
among stakeholders at the local, national, and inter-
national levels [73], as well as cross-border collabora-
tions [74]. Coordinated efforts among countries, such 
as those against Ebola outbreaks in West Africa [34], 
enhance surveillance, streamline response strategies, 
and facilitate resource sharing.

Moreover, the scientific literature provides consider-
able evidence on the importance of being prepared for the 
containment of infectious diseases. Containing communi-
cable infectious diseases in LMICs is challenging because 
factors such as overcrowded living conditions and the 
scarcity of essential resources [61], inadequate infra-
structure, and financial constraints [75]. A comprehen-
sive approach to disease prevention requires coordinated 
efforts. The transmission of infections to neighboring 
countries has been linked to ill-prepared health systems 
and poor intergovernmental coordination, leading to 
inadequate disease surveillance, insufficient infection 
prevention and control, and poor clinical care [34, 74]. 
When risks are known in advance, such as during large 
mass gatherings, authorities must plan ahead for water, 
sanitation, hygiene, and medical care infrastructure [33, 
76]. The scalability and applicability of these strategies to 
other regions with similar challenges are important, even 
though tailored approaches based on specific regional 
risks and resources are necessary. After Cyclone Ken-
neth in Mozambique, the value of national and regional 
preparedness plans became evident in reducing the 
spread of cholera due to an efficient response guided by 
Mozambique Humanitarian Response Plan [32]. In areas 
with limited healthcare infrastructure, training commu-
nity health workers and using standardised treatment 
protocols have proven effective [77]. Similarly, Uganda 

implemented an emergency preparedness and response 
plan with WHO support and community engagement to 
address Ebola outbreaks [34, 78]. Patient management 
is essential for disease control, improving patient out-
comes and reducing infection spread [79]. Risk commu-
nication is critical for informing and educating the public, 
ensuring timely information dissemination and public 
cooperation in interventions. In Mozambique, efforts to 
control cholera faced resistance, especially in the north, 
where conspiracy theories suggested that the govern-
ment introduced cholera to harm the population [32]. 
Multisectoral interventions include efforts in epidemio-
logic surveillance, case management, vaccination cam-
paigns, WASH service improvements, and cross-border 
collaborations [54]. An integrated approach that com-
bines individual, social, and structural strategies ensures 
a more effective response [80]. However, a multisectoral 
approach is needed for managing complex and diverse 
infectious diseases in various crisis settings.

Policy
This systematic review highlights the importance of flex-
ible strategies adaptable to different settings. To prevent 
infectious diseases in LMICs during humanitarian crises, 
careful planning, adequate resources, and close collabo-
ration among international organisations, NGOs, and 
local governments are essential, confirming and support-
ing efforts already underway.

Strengths and limitations
This systematic review has several strengths and limi-
tation. First, the varying quality and design of the 
included studies, along with differences in data avail-
ability, may affect the reliability of the conclusions. 
To address this, we ensured the use of robust qual-
ity appraisal tools (e.g., JBI checklists) and a system-
atic synthesis approach. However, limitations such 
as potential publication bias, heterogeneity in study 
methodologies, and incomplete data reporting might 
have introduced some degree of variability in the reli-
ability of our findings. These factors were considered 
during data synthesis, and their potential impact is 
acknowledged as a limitation of this study. Second, the 
systematic review focused on studies that specifically 
discussed the containment of infectious diseases during 
humanitarian crises, which led to the exclusion of stud-
ies that individually addressed the impact of humani-
tarian crises on infectious diseases, interventions to 
contain infectious diseases in LMICs, or the challenges 
of healthcare interventions during humanitarian crises. 
Third, while the diversity of crises and settings covered 
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enables broader generalisation, it also presents chal-
lenges in drawing firm conclusions about the effective-
ness of specific interventions due to the variability in 
contexts. Fourth, by covering a wide range of geograph-
ical areas, this review offers a comprehensive examina-
tion of many LMICs.

Conclusion
LMICs are particularly vulnerable to the risks of infec-
tious diseases during crises caused by armed con-
flict, natural disasters, and public health emergencies. 
Various strategies and interventions have been imple-
mented worldwide to address the spread of commu-
nicable diseases. These actions can vary in cost and 
complexity, ranging from communication campaigns 
to vaccination and from targeted strategies to multi-
risk and multipronged interventions. The integration 
of multisectoral approaches, such as integrated vacci-
nation campaigns, surveillance systems, and improve-
ments in WASH services, is needed for containing the 
spread of diseases and protecting vulnerable popula-
tions. Proactive planning, especially in fragile health-
care settings, and collaboration between international 
organisations, NGOs, and local governments are essen-
tial. Notably, the majority of LMICs have required sup-
port from international organisations (e.g., the WHO) 
and have benefited from the application of standard-
ised plans and strategies, highlighting the importance 
of knowledge sharing and international collaboration. 
These findings are even more significant considering 
the increase in armed conflicts and natural disasters, as 
well as the growing risks posed by emerging infections 
(e.g., dengue, monkeypox, oropouche), which threaten 
global security, particularly in LMICs.
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