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Innovative technologies to address
neglected tropical diseases in African
settings with persistent sociopolitical
instability

Tsegahun Manyazewal 1 , Gail Davey2,3, Charlotte Hanlon1,4,5,
Melanie J. Newport 2, Michael Hopkins6, Jenni Wilburn2, Sahar Bakhiet7,
Leon Mutesa 8, Agumasie Semahegn1,9, Esubalew Assefa1,10 &
Abebaw Fekadu 1,2,5

The health, economic, and social burden of neglected tropical diseases (NTDs)
in Africa remains substantial, with elimination efforts hindered by persistent
sociopolitical instability, including ongoing conflicts among political and
ethnic groups that lead to internal displacement and migration. Here, we
explore how innovative technologies can support Africa in addressing NTDs
amidst such instability, through analysis of WHO and UNHCR data and a sys-
tematic literature review. Countries in Africa facing sociopolitical instability
also bear a high burden of NTDs, with the continent ranking second globally in
NTD burden (33%, 578 million people) and first in internal displacement (50%,
31.6 million people) in 2023. Studies have investigated technologies for their
potential in NTD prevention, surveillance, diagnosis, treatment and manage-
ment. Integrating the evidence, we discuss nine promising technologies—
artificial intelligence, drones, mobile clinics, nanotechnology, telemedicine,
augmented reality, advanced point-of-care diagnostics, mobile health Apps,
and wearable sensors—that could enhance Africa’s response to NTDs in the
face of persistent sociopolitical instability. As stability returns, these technol-
ogies will evolve to support more comprehensive and sustainable health
development. The global health community should facilitate deployment of
health technologies to those in greatest need to help achieve the NTD 2030
Roadmap and other global health targets.

Sociopolitical instability disrupts the lives of millions globally,
impeding progress towards global health targets. According to the
2024 United Nations High Commissioner for Refugees (UNHCR)
report, 2023 witnessed forced displacement of 117.3 million people
worldwide1, disrupting global health initiatives, particularly those that
already lacked political attention and resources, including programs
focused on neglected tropical diseases (NTDs). Disruptive and

unfavorable conditions in a country’s political and social structures,
such as armed conflicts, civil unrest, governance issues, and social
cohesion, are destabilizing the overall stability and functionality of
society, including its health systems and health infrastructure. Such
sociopolitical instability, characterized mainly by ongoing conflicts
among diverse political or ethnic groups leading to extensive internal
displacements and migrations, has significantly imped global health
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progress and posing a threat to global health security. NTDs, com-
prising a diverse range of 20 viral, bacterial, parasitic, fungal, and non-
infectious diseases officially recognized by the World Health Organi-
zation (WHO), result in severe health, economic, and social con-
sequences, affecting over one billion individuals annually2. The WHO
NTDs Roadmap 20303 endeavors to address these challenges, but
countries grappling with simultaneous sociopolitical and NTD chal-
lenges face substantial barriers to achieving Roadmap goals.

Africa, the second most populous continent in the world, repre-
sents an opportunity for health research and development (R&D)
owing to its high rate of disease, susceptibility to emerging and
infectious diseases, wealth of natural resources, andworkforce capital.
Despite the significant burden of diseases prevalent in the region4,5,
African Ministries of Health are actively working towards the
improvement of health systems and services. However, their endea-
vors are consistently impeded by ongoing sociopolitical instability.
The number of people displaced internally due to conflict and violence
in the continent has been rising consistently for the past five years6.
This instability extends beyond national borders, forcing displaced
people to migrate and potentially act as conduits of NTDs to low-
incidence countries.

In today’s era, the healthcare sector is undergoing a profound
transformationdriven by technologies7–10. Innovations such as artificial
intelligence (AI), robotics, and nanotechnology are evolving rapidly
and drawing the attention of Ministries of Health, global partners,
academia, and research institutions globally. There is a focused effort
to investigate their potential contributions in eradicating, managing,
preventing, diagnosing, monitoring, and treating a range of diseases
andhealth conditions. ForNTDs, efforts areunderway to harness these
technologies, aiming to address NTDs that have historically been
overlooked by the global health community11,12. Significant efforts have
been placed towards decentralizing NTD diagnostics, allowing testing
to take place closer toNTD-affected populations rather than relying on
distant laboratories. To this end, recently in 2024, the WHO released
target product profiles (TPPs) for NTDs diagnostic tests to expedite
the development of high-quality, user-friendly, and affordable NTD
diagnostic tools13,14. In the realm of NTDdrug and vaccine research and
development, there has been notable progress, driven by the inte-
gration of science and technology. This shift has moved research
strategies beyond conventional methods to include modern approa-
ches such as phenotypic and molecular assays, multiparameter opti-
mization, medicinal chemistry, and omics techniques15,16.

However, there remains insufficient evidence to fully understand
the effectiveness of technologies in the NTD sector and their impact
during periods of sociopolitical instability. Global health investments
have inadequately prioritized effort to combat NTDs, and there
remains a limited and insufficiently analyzed pool of knowledge and
evidence to inform future interventions. These gaps are especially
sensitive in African countries confronting a dual burden of socio-
political instability andNTDs. There is a notable lack of comprehensive
evidence on how technologies can help African meet global NTD tar-
gets in the face of persistent sociopolitical vacuums.

Therefore, this study explores the potential of technologies to
address NTDs amidst sociopolitical instability. It aims to bridge the
knowledge gap regarding how these technologies can support Africa
in its efforts to meet the NTDs Roadmap 2030 within unstable socio-
political environments.

Results
The findings of this study are based on an analysis of two distinct
datasets. The first set involves a secondary analysis ofWHOandUNHCR
data focusing on: (I) Africa’s share of the global burden of NTDs, (II)
Africa’s share of the global sociopolitical instability, and (III) the dual
burdenofNTDs and sociopolitical instability. The second set consists of
a systematic review of the literature on technologies relevant to NTDs.

Analysis from WHO and UNHCR global data
Africa’s share of the global burden of NTDs. The analysis of data,
drawing from WHO databases2,4,5, indicates that as a continent, Africa
ranks secondglobally in thenumber of individuals affectedbyoneof the
20 NTDs, with 33% (578 million individuals) affected, placing Africa
behind Southeast Asia (54%, 939 million). Africa bears a significant pro-
portion of cases formany of the NTDs, including 100% of dracunculiasis
and African trypanosomiasis, 99% of onchocerciasis, 95% of buruli ulcer,
66% of visceral leishmaniasis, and 50% of podoconiosis cases globally
(Fig. 1). The countries with the highest need for NTD interventions are
Nigeria, Ethiopia, the Democratic Republic of the Congo (DRC), the
UnitedRepublic of Tanzania (Tanzania), andUganda.Of the47 countries
on the continent, 19 (40%) that were previously endemic have been
officially validated or certified for the elimination of at least one NTD by
theendof 2023. Forty-six countries (98%)have reached the threshold for
eliminating leprosy as a public health problem at national level, with
assistive technology devices for people with disabilities have also been
developed. Twelve countries (26%) thatwerepreviously considerednon-
endemic for yaws are now suspected to be free from the disease.
Although they are still awaiting formal certification2.

Africa’s share of global sociopolitical instability. The analysis of data
from UNHCR and WHO databases indicates that Africa hosted 83% of
the 6.8 million people newly displaced globally between January and
June 2023, with the majority being internally displaced1. Among the
top 10 countries with the highest numbers of internally displaced
people receiving UNHCR assistance, five were African: DRC, Somalia,
Nigeria, Sudan, and Ethiopia. Five African countries, namely South
Sudan, Sudan, DRC, Somalia, and Central African Republic, were
among the top 10 global countries from which refugees originated,
though 52% of refugees were from non-African countries (Afghanistan,
Syria, Ukraine) (Fig. 2). Africa hosted 1 in 5 global refugees in 2022, led
by Uganda (1.5 million), Sudan (1.1 million), Ethiopia (879,600), Chad
(592,800), Cameroon (473,900), Niger (255,300), and DRC (520,500).
For instance, Ethiopia ranks as the third largest host country for
refugees in Africa, accommodating over 958,016 refugees and asylum-
seekers, primarily from South Sudan, Somalia, and Eritrea1,6.

Africa faced the highest number of deaths from armed conflict
(53% of the global total) in 2022, led by Sudan, DRC, Somalia, and
South Sudan. Armed conflicts involving the Sudanese Armed Forces
and Rapid Support Forces in Sudan,M23 armed groups andCongolese
armed forces in DRC, the Somali Government and al-Shabaab armed
groups in Somalia, and the South Sudanese government and opposi-
tion groups in South Sudan were the primary drivers of internal dis-
placements in Africa from January to June 2023. By 2024, East Africa,
particularly the Horn of Africa, and the Great Lake region of Africa are
predicted to host 23.6 million displaced people, while West and Cen-
tral Africa could see a 9% increase to 13.6 million, including 8.4 million
who are internally displaced1,6.

Dual burden of NTDs and sociopolitical instability in Africa. The
analysis of data fromWHO and UNHCR1,2,4–6 demonstrates that several
politically unstable African countries are also burdened by a high
burden of NTDs (Table 1). Nigeria, Ethiopia, and the DRC are the top
three countries with the highest number of individuals in need of
interventions against NTDs (Nigeria: 139,910,337; Ethiopia: 71,787,220;
and DRC: 52,044,663). These countries also harbor a substantial
number of internally displaced persons (IDPs), with Nigeria hosting
3,578,996, Ethiopia 4,385,789, and DRC 6,298,436. Additionally, they
accommodate a notable count of refugees and asylum-seekers, with
Nigeria recording 99,832, Ethiopia 994,563, andDRC 522,260. In South
Sudan, out of its total population of 11 million, 8,758,494 individuals
require interventions against NTDs, and 2,027,331 are IDPs. Similarly,
Somalia, with a total population of 18 million, has 3,698,691 people in
need of NTD interventions and 2,967,500 IDPs.
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Fig. 1 | The burden of NTDs in WHO African region compared with other WHO
regions. Burden of NTDs in WHO African Region compared with other WHO
Regions, represented by (a) People need NTD interventions (number), (b) Tra-
choma prevalence (rate/100,000 people), (c). Lymphatic filariasis cases (number),
(d) Onchocerciasis cases treated (number), (e) Cysticercosis cases (number/

100,000 people), (f) Dengue fever cases (number), (g) Visceral leishmaniasis cases,
(h) Cutaneous leishmaniasis cases (number). SE Asia: South-East Asia Region
(WHO); Africa: African Region (WHO); E Mediter.; Eastern Mediterranean Region
(WHO);W Pacific:Western Pacific Region (WHO); Americas: Regionof theAmericas
(WHO); Europe: European Region (WHO).
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Systematic review of technologies relevant to NTDs
Characteristics of included studies. In the systematic review, out of
the 22,541 articles screened, 2397 were excluded through subsequent
steps, resulting in the identification of 46 studies thatmet the inclusion
criteria17–62. Figure 3 provides PRISMAflowdiagramof included studies
and the selection criteria. The NTDs studied include leishmaniasis,
lymphatic filariasis, scabies, dengue, trypanosomiasis, leprosy, onch-
ocerciasis, chikungunya, echinococcosis, trachoma, soil-transmitted
helminthiases, schistosomiasis, and others. The studies represented all
study designs, including randomized controlled trials.

The selected studies investigated technologies for NTD preven-
tion, prediction, surveillance, diagnosis, treatment, and management.
Withdetailed analysis of the included studies, thepaper is organized to

explore and elaborate on nine promising technologies in the NTDs
sector: artificial intelligence, drones, mobile clinics, nanotechnology,
telemedicine, augmented reality, advanced point-of-care diagnostics,
mobile health Apps, and wearable sensors (Fig. 4). This elaboration
focuses on how these technologies could enhance Africa’s response to
NTDs in the context of sociopolitical instability.

Artificial intelligence and machine learning. Twelve studies17–28

evaluated the potential applications and benefits of AI and Machine
Learning (ML) in the NTDs sector (Table 2).

Milad et al.17 assessed Automated Machine Learning (AutoML) for
trachomadiagnosis fromconjunctival images, achieving high accuracy
(87% sensitivity, 88% specificity for trachomatous inflammation-

Fig. 2 | Sociopolitical instability in WHO African region compared with other
WHO regions. Sociopolitical instability in African Region compared with other
global Regions, represented by (a) Refugees in top-10 countries (number), (b) IDPs
assisted byUNHCR in top-10 countries, (c) Deaths in armed conflicts (number), (d)
Refugees (per 100,000 population), (e) Healthy life expectancy at birth (years), (f)
Current health expenditure as % of GDP. DR Congo: Democratic Republic of the
Congo; C. Africa Rep.: Central African Republic; SE Asia: South-East Asia Region

(WHO); Africa: African Region (WHO); E Mediter.; Eastern Mediterranean Region
(WHO); W Pacific: Western Pacific Region (WHO); Americas: Region of the Amer-
icas (WHO); Europe: European Region (WHO); N America: Northern America (UN);
Oceania: Oceania (UN); E & SE Asia: Eastern & South-Eastern Asia (UN); C & S Asia:
Central & SouthernAsia (UN); N Africa: NorthernAfrica (UN); Eur &NAm: Europe&
NorthernAmerica (UN); SSAfrica: Sub-SaharanAfrica (UN); Europe: Europe (UN); L
Am & Car: Latin America & Caribbean (UN).
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follicular (TF); 95% sensitivity, 92% specificity for trachomatous
inflammation-intense (TI). The study highlights the potential for
widespreadAI support for offline diagnosis. Yotsu et al.18 appliedML to
diagnose skin NTDs (e.g., Buruli ulcer, leprosy) using ResNet-50 and

VGG-16 convolutional neural networks (CNN) on clinical images.
Models achieved over 70% accuracy, with ResNet-50 surpassing VGG-
16, suggesting AI’s role in complementing clinical diagnosis of skin
NTDs and addressing the unmet needs where access tomedical care is
limited. Wang et al.19 present a hepatic echinococcosis diagnostic AI
system (EDAM) that supports rural clinicians in detection and sub-
typing using plain CT images. Outperforming radiologists, it dis-
tinguished and subtyped echinococcosis and demonstratedpromising
potential for clinical use in underdeveloped settings. Yang et al.20

introduced a ResNet-50-based deep CNN for automated hepatic
echinococcosis detection, demonstrating high accuracy and out-
performing other diagnostic tools, with the potential to enhance
diagnosis in vast high-endemic and remote regions. De Souza et al.21

have developed a cross-platformAI app for leprosy screening, offering
93.97% sensitivity and 87.09% specificity. This tool has proven valuable
in remote areas, complementing diagnostics where specialist access is
limited.Ward et al.22 presented anAI-baseddigital pathologydevice for
helminth egg detection in Kato-Katz stool samples, achieving 94.9%
precision and 96.1% recall. The device enhances affordable soil-
transmitted helminth diagnostics and offers the ability to detect
multiple infections simultaneously, with minimal reliance on prior
knowledge of prevalence in affected areas. Lin et al.23 propose a novel
approach, using crowd-sourced annotations from a video game, to
train AI models for soil-transmitted helminthiasis detection. The
models show comparable performance to expert annotations, indi-
cating their potential to supplement or even replace the traditional
stool microscopy, which is time-consuming, requires specialized
training, and demands high expertise.

The literature investigated the potential of AI algorithms in pre-
dicting and analyzing NTD outbreaks and NTD-vector dynamics.
Kumar et al.24 employed a Radial Basis Function (RBF) kernel-based
Support Vector Regression (SVR) model to assess the impact of
changing climate on Visceral leishmaniasis (VL) outbreaks. The model
efficiently predicts VL cases, outperforming both linear regression and
multilayer perceptron models. It enables rapid case detection even
with limited data, helping public health authorities understand the
climate impacts on outbreaks and ensuring more timely health ser-
vices. Yang et al.25 utilized an AI approach, combining XGBoost and
SHAP methods, to analyze dengue fever spatial patterns. The findings
reveal insights into complex transmission dynamics, guiding precise
prediction and resource allocation in high-risk zones.

The literature investigated how AI facilitates NTD case manage-
ment and patient retention in care in conditions where patients’ reg-
ular follow-up is not possible. Rodrigues et al.26 presented anAI system
that assesses the risk of leprosy patients developing reactions by
integrating clinical, demographic, and genetic data. The system
achieved 82.7% accuracy and offers the potential to prevent perma-
nent disabilities through its user-friendly, online, and free-access
platform that could positively impact the quality of life of patients and
enhance leprosy control programs. Singh et al.27 introduced an AI-
based cyber-physical system (CPS) for Chikungunya severity classifi-
cation, incorporating a superior adaptive crossover-based genetic
algorithm – random forest (ACGA-RF) model. The system out-
performed other models, enabling remote services and reducing
hospital visits. Brito et al.28 evaluated an AI-enabled digital ECG algo-
rithm’s ability to detect left ventricular systolic dysfunction (LVSD) in
patients with Trypanosoma cruzi, revealing an Area Under the Curve
(AUC) of 0.838. Thisfindingdemonstrates the algorithm’s potential for
identifying LVSD in these patients and suggests it could serve as a
universal, cost-effective tool that optimizes the use of public health
resources.

Drones. Four studies29–32 investigated the role of drones in the NTDs
sector. Annan et al.29 explored the acceptance and willingness of
communities regarding the use of drones for mosquito surveillance in

Fig. 3 | PRISMA flow diagram of included studies. The PRISMA (Preferred
Reporting Items for Systematic Reviews andMeta-Analyses) flow diagram illustrates
the study selection process, indicating the databases searched, the total number of
records identified, the number of records screened, the number of studies assessed
for eligibility, and the final number of studies included in the systematic review.

Table 1 | Dual burden of NTDs and sociopolitical instability in
Africa

Top 15 African countries
with a high # of people
requiring interventions
against NTDs

# of people requir-
ing interventions
on NTDs

# refugees
and asylum-
seekers

# IDPs

Nigeria 139,910,337 99,832 3,578,996

Ethiopia 71,787,220 994,563 4,385,789

DRC 52,044,663 522,260 6,298,436

Tanzania 32,876,354 241,987 –

Uganda 25,961,432 1,604,814 –

Mozambique 23,902,902 34,858 892,267

Madagascar 21,634,839 925 –

Côte d’Ivoire 19,558,880 46,395 –

South Africa 16,502,598 144,512 –

Zambia 13,185,586 94,327 –

Malawi 13,100,699 52,764 659,278

Sudan 12,728,564 1,155,055 3,779,487

Ghana 12,500,340 11,275 –

Cameroon 11,465,695 486,347 1,102,530

Niger 11,426,103 326,446 335,277

South Sudana 8,758,494 474,450 2,027,331

Somaliaa 3,698,691 35,996 2,967,500

DRC Democratic Republic of Congo, NTDs neglected tropical diseases, # number, IDP internally
displaced people.
aCountries not within the top 15 countries but hold a high number of people requiring inter-
ventions on NTDs when weighed against their total population.
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dengue prevention programs. Tech-savvy communities demonstrated
a high willingness to download a mosquito surveillance app, high-
lighting widespread support for drone use in mosquito control. The
research suggests a strong prospect of involving local communities in
drone-based mosquito surveillance, while also highlighting the need
for ongoing discussions and qualitative research to address concerns
related to privacy and community expectations.

Valdez-Delgado et al.30 utilized drones to assess larval breeding
sites in the roofs and backyards of houses as a consequence of the
COVID-19 pandemic affecting Aedes aegypti control programs. This
proved more effective in detecting inaccessible containers, such as
plastic buckets, than traditional ground surveillance. Implementing
drone-based surveillance could significantly enhance Aedes aegypti
monitoring in household environments, contributing to more effec-
tive vector control in dengue-endemic countries.

Mushi31 proposes the use of drone-based remote sensing tech-
nology for Simulium surveillance, emphasizing its potential to iden-
tify breeding sites, map microenvironments, and recommend
control measures, facilitating the integration of Simulium control
with the longstanding Community-Directed Treatment with Iver-
mectin used for sustainable onchocerciasis control. The findings
demonstrate that drone-based technology can provide crucial
insights into inaccessible parts of rivers and streams, aiding decision-
making regarding larviciding or ground control efforts like slashing
and clearing.

Nisingizwe et al.32 assessed the drone delivery that Rwanda
implemented to enhance blood product accessibility, demonstrating a
reduction in delivery times of 49.6min compared to traditional road
methods. The study also revealed a 67% reduction in expiry of blood
units in health facilities, suggesting that drone delivery not only
improves efficiency but also minimizes blood component wastage.
The paper suggests that drones could also be used for delivering time-
sensitivemedical supplies inAfrica, and the high number of completed
deliveries indicates that drone delivery is feasible in other resource-
limited settings with remote facilities.

Mobile clinics. Two studies33,34 demonstrate the potential of mobile
clinics in the NTDs sector. Gnimavo et al.33 assessed the use of mobile
clinics for early detection and treatment of patients with skin NTD
manifestations, reporting that mobile clinic teams offered an efficient

and sustainable strategy for integrated screening and could contribute
to reducing the burden of NTDs in resource-limited countries.

Frade et al.34 established a mobile clinic at the main bus terminal
to detect new leprosy cases in a district which has been considered a
non-endemic area. The results revealed unexpected high percentage
of leprosy cases and high number of individuals with positive ser-
ological responses toM. leprae antigens,with a 10.1% positivity rate for
leprosy among evaluated individuals. The study suggests that this
approach holds promise for screening and identifying people at high
risk of such NTDs who could benefit from regular monitoring.

Nanotechnology. Seven studies35–41 investigated the potential appli-
cation of nanotechnology in the NTDS sector, aiming to explore
alternative treatment options for NTDs that offer shorter durations
and improved safety profiles. Rolon et al.35, Branquinho et al.36, and
Sposito et al.37 found encouraging early-stage results in utilizing
nanotechnologies for the development of new drugs for T. cruzi or
strategies to enhance the effectiveness of benznidazole and nifurti-
mox. Similarly, Ibrahim et al.38, Eissa et al.39, and Silva et al.40 have
demonstrated that nano-combinations can enhance the therapeutic
profiles of drugs against Schistosoma mansoni. Nanotechnology: A
promising strategy for the control of parasitic infections.

AlGabbani41 demonstrates the promise of nanotechnology for the
control of parasitic infections, spanning from the efficient purification
of water, decontamination of polluted sites, and the development of
chemical insecticides targeting NTD vectors. The paper reports that
nanotechnology may play a critical role in advancing vaccines and
diagnostics for NTDs. Nanoparticle-based diagnostic biosensors offer
a means to achieve accurate and timely laboratory results, while
nanoparticle-based vaccine delivery systems enhance immunogeni-
city, fostering a long-lasting immune response41.

Telemedicine. Three studies42–44 investigated the potential of tele-
medicine in the NTDs sector, determining its utility in remote NTD
consultations among clinicians and between clinicians and patients
(Table 3). Pedrott et al.42 evaluated telemedicine consultations during a
dengue outbreak to reduce the need for face-to-face consultations.
Among 4626 suspected dengue patients, 2003 tested positive for
dengue, 1978 were classified as low-moderate risk, and 267 underwent
telemedicine evaluation. Following telemedicine assessment, 252

Fig. 4 | Innovative technologies relevant to NTDs. Nine promising technologies in the NTDs sector: artificial intelligence, drones, mobile clinics, nanotechnology,
telemedicine, augmented reality, advanced point-of-care diagnostics, mobile health Apps, and wearable sensors.
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patients (94.4%) were discharged, and only 15 (5.6%) were referred for
immediate face-to-face medical evaluation, demonstrating the poten-
tial of telemedicine as a cost-effective strategy during epidemiological
outbreaks in a field hospital setting.

Messagier et al.43 assess the effectiveness of telemedicine in der-
matology in a regionwith scattered settlements and limited healthcare
access. The system demonstrated high utility, with over 85% of per-
ipheral centers finding it fast, useful, and educationally beneficial,
indicating its potential to provide specialized dermatology care in
remote areas.

Campanella et al.44 assess a teleconsultation system used by pri-
mary healthcare clinicians seeking remote support for diagnosing skin
conditions. While high turnover and lack of e-health training of clin-
icians result in low quality of teleconsultation, the system shows a high
presumptive diagnosis agreement (72%) with dermatologist con-
sultants, highlighting the need for enhanced e-health tool training to
improve teleconsultation quality in regions with limited access to
specialists.

Augmented reality. Three studies45–47 demonstrate the promise of
augmented reality in the NTDs sector, despite it is a relatively recent
development in skill-based training for healthcare professionals.
Naufal et al.45 developed a hands-free augmented reality smartphone
camera system to document the prevalence of active trachoma. This
system facilitates users to evert the eyelid and take, store, and upload
photographs to a virtual Reading Center for standardized grading.
Examining 1305 children aged 1–9 years for trachomatous
inflammation-follicular in Tanzania, the system demonstrated poten-
tial in eliminating the costly grader standardization typically required
in trachoma prevalence studies. Bazian et al.46 employed augmented
reality combinedwithmobile web geographical information system to
design and develop a geospatial dengue information system aimed at
improving analytical functions and data management for dengue
outbreaks. The augmented reality component manages and visualizes
epidemiological data, offering valuable visualization and predictive
simulation capabilities. Interactive dengue maps enable users to
identify patterns, trends, and distributions of dengue outbreaks while
disseminating epidemic information to the public through web-based
and mobile applications. Schnabel et al.47 developed and evaluated
three-dimensional transfers to represent skin conditions in simulation-
based health professions education. The authors successfully devel-
oped and deployed over 40 different three-dimensional transfers,
including one for scabies that shows various clinicalfindings. Feedback
from students and examiners after the objective structured clinical
examinations was largely positive, leading healthcare educators to
adapt and replicate these transfers for their own use.

Advanced point-of-care diagnostics. Six studies48–53 investigated
advanced point-of-care diagnostics for their potential in NTD diag-
nosis, including technologies such as loop-mediated isothermal

amplification (LAMP) and polymerase chain reaction (PCR) that allow
for the precise identification of specific NTDs (Table 4).

Salas-Coronas et al.48 evaluated the LAMP technique’s effective-
ness for diagnosing schistosomiasis in migrants from African coun-
tries, showing higher sensitivity but lower specificity thanmicroscopy.
Taslimi et al.49 developed a non-invasive tape disc-LAMP method for
detecting Leishmania tropica kinetoplast DNA, demonstrating (97%)
and specificity (100%) in skin samples. It presents a rapid and non-
invasive diagnostic tool for cutaneous leishmaniasis in disease-
endemic settings. Longhi et al.50 assessed LAMP for rapid congenital
T. Cruzi DNA diagnosis in dried blood spots, resulting in a limit of
detection of 5 and 20 parasites/mL for heparinized fluid blood and
dried blood spots, respectively, encouraging further studies for
operational evaluation. Febrer-Sendra et al.51 introduced a colorimetric
LAMP assay for Loa loa DNA detection, demonstrating potential as a
rapid and accurate screening tool for loiasis in low-resource settings.

The integration of microfluidics and lab-on-a-chip technologies
advances POC diagnostics to provide rapid, accurate, and affordable
tests [Table 4]. Maeno et al.52 explored the sensitivity of a 3D micro-
fluidic ELISA in detecting severe dengue biomarkers (soluble CD163,
sCD163) in serummatrix. The unmodified 3D Stack exhibited reduced
analyte recovery, but modification with 1-ethyl-3-(3-dimethylamino-
propyl) carbodiimide - N-hydroxysuccinimide (EDC-NHS) coupling
improved sensitivity, demonstrating potential for further develop-
ment. Nielsen et al.53 utilized a custom stereolithography 3D printer to
create microfluidic devices for chikungunya oligonucleotide and viral
RNA detection, suggesting efficiency for rapid case detection. Inte-
grating biosensors and immunochromatographics into POC diag-
nostic devices will simplify and speed up NTD detection, automating
laboratory procedures.

Mobile phone-based health technologies. Seven studies54–60 inves-
tigated the potential ofmobile health (mHealth) technologies in awide
range of NTD-related services [Table 5]. Ali et al.54 employed a smart-
phone app for screening individuals with suspected scabies symp-
toms, finding high prevalence of itch (90%) and rash (76%). The app
accurately identified 5% of screened cases as having a high risk of
scabies, highlighting its utility for scabies screening in primary care
settings. Debrah et al.55 assessed the efficacy of a mobile phone-based
Interactive Voice Response System (mIVRS) for reporting lymphatic
filariasis and acute dermatolymphangioadenitis cases by community
health volunteers, revealing higher recorded numbers compared to
paper-based records. The system holds promise in addressing under-
reporting of cases in endemic communities. Swathi et al.56 developed a
user-friendly mobile app (RabiApp) designed for healthcare profes-
sionals to deliver information on rabies. The app proved to be highly
usable and reliable, aiding healthcare professionals in making
informed decisions regarding rabies wound management, treatment,
and prophylaxis, particularly in areas with limited access to post-
exposure prophylaxis.

Table 3 | Studies that investigated the potential of telemedicine in the clinical or public health practices of NTDs (n = 3)

Reference, country Telemedicine NTD Participants Study design Outcome Findings

Pedrott et al.42. Brazil telemedicine medical
assessment of low-to-
moderate-risk patients

Dengue Patients with
dengue

Retrospective
unicentric

Effectiveness Effective in replacing face-to-face evaluation
in a field hospital, cost-effective consultation
strategy during outbreak

Messagier et al.43.
France

Telemedicine
betweenmain hospital
and remote health
centers

Skin NTDs Patients with
dermatitis

Retrospective chart
review

Usability Allowied better access to specialized der-
matology care for people living in
remote areas.

Dias et al.44. Brazil Telemedicine
between central der-
matologist & primary
care clinicians

Skin NTDs Primary care
clinicians

Observational Feasibility Facilitated dermatology access to isolated
populations and minorities, while limited
e-health literacy affects quality
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Chewi et al.57 employed mobile phone cameras to capture urine
colour for assessing dehydration severity in patients with dengue
fever. The study revealed robust correlations between urine colour
index values and urine osmolality and specific gravity, suggesting the
potential of urine colorimetry using mobile phones for evaluating
hydration status in patients with dengue fever. Snyder et al.58 validated
smartphone photography for trachoma conjunctival examination in
preschool children, demonstrating high agreement with field grading.
The results highlight the potential utility of smartphone photography
for assessing and monitoring trachoma elimination programs, espe-
cially in resource-constrained settings. Bhattarai et al.59 evaluated the
effectiveness of a mobile SMS intervention to enhance knowledge and
practices of dengue-affected communities, revealing significant
improvements in individuals who used the intervention, indicating its
promise as a tool for health education indengueprevention. Koydemir
et al.60, utilized a smartphone 3D-printed microscope to rapidly cap-
ture images of stool or urine specimens for S. mansoni and S. haema-
tobium egg detection. The study emphasized the broad clinical and
public health applications of this innovative technology for schisto-
somiasis diagnosis.

Wearable sensors. Two studies61,62 explored the potential of wearable
sensors for NTD interventions. Martins et al.61 introduced an electro-
chemical immunosensor for the diagnosis of visceral leishmaniasis,
addressing limitations like low antibody concentration and cross-
reactions. Utilizing a screen-printed carbon electrode modified with
gold nanoparticles, the immunosensor demonstrates high selectivity
(100%) and specificity, outperforming ELISA, with a detection limit of
200ng mL-1 for distinguishing various leishmaniasis types.

Arshad et al.62 presented a molecularly-imprinted polymer-based
impedimetric sensor for early detection of dengue infection, achieving
a linear response in the concentration range of 1–200ng/mL for the
specific biomarker non-structural protein 1 (NS1), with 100% selectivity
and a lowdetection limit of 0.3 ng/mL. These sensors could be directly
attached to human skinor connected viadevices to offer an alternative
approach for diagnosing, monitoring, or following up with patients
with NTDs, while also being integrated with information technology to
remotely provide clinicians with relevant information.

Discussion
This paper examines the interplay between NTDs and sociopolitical
instability in Africa and explores innovative technologies in the NTD
sector that Africa can leverage amidst such instability. Key findings
indicate that African countries experiencing sociopolitical instability
are also heavily burdened by NTDs, with the continent ranking second
globally in NTD prevalence and first in internal displacement in 2023.
The systematic review identified 46 relevant studies examining tech-
nologies for their potential in preventing, predicting, surveilling,
diagnosing, treating, and managing NTDs. Classified by technology
type, the studies investigated nine innovative technologies: AI, drones,
mobile clinics, nanotechnology, telemedicine, augmented reality,
advanced point-of-care diagnostics, mobile health solutions, and
wearable sensors.

The analysis of the two study datasets demonstrates that NTDs
are predominantly concentrated in low- and middle-income coun-
tries (LMICs), including those in Africa. It also shows that technolo-
gies for NTDs are being studied anddeveloped specifically to address
the needs of these NTD-endemic LMICs, aiming to reach most-
affected, disadvantaged, vulnerable, and hard-to-reach populations
as outlined in the WHO NTD 2030 Roadmap3. Considering Africa’s
vulnerability to a double burden of NTDs and sociopolitical
instability, discussions of the paper heavily relay on providing ana-
lysis of how Innovative technologies in the NTDs sector could be
cultivated to address NTDs in African settings with persistent
sociopolitical instability.

The systematic review demonstrates that AI holds significant
promise in the NTDs sector for rapid and accurate NTD diagnosis17–23,
predicting and analyzing potential NTD outbreaks and vector
dynamics24,25, and enhancing case management and patient retention
in hard-to-reach and underdeveloped areas26–28 Consistent with cur-
rent findings, previous studies highlight the potential of AI-based tools
to assist underserved and war-affected communities by serving as
psychiatric aids, predicting mental health disorders early, detecting
subtle patterns, and providing timely and accurate interventions
through analysis of neuro-psycho-physiological and linguistic
features63–65. Similarly, previous studies show AI’s potential to deploy
surgical robots in conflict zones66 make decisions in case of severe
trauma in hospitals of higher roles67, and reduce care inequalities by
optimizing resource allocation and expanding access to medical care
in underserved communities when designed effectively68–70. AI shows
potential enhancing emergency management by rapidly processing
and analyzing diverse data sources to improve public health response
and streamline decision-making71. In Africa, studies underscore the
considerable potential of AI to transform and improve healthcare
systems on the continent, despite it still being in the developmental
and exploratory phases72–76. Triangulating this evidence, AI-enabled
NTD diagnostic platforms could be crucial for African countries facing
dual burden of NTDs and sociopolitical instability, enabling rapid
detection, predicting outbreaks, and improving casemanagement and
patient retention in conflict-affected areas.

Findings of the systematic review reveal that drones can enhance
NTD surveillance by engaging local communities29, facilitate detection
of NTD vectors in hard-to-reach areas like rivers and streams30,31, and
provide efficient and timely delivery of time-sensitive essential pro-
ducts such as blood in African contexts32. In agreement with the find-
ings, previous literature demonstrate drone functionalities in crisis
response, where they can provide critical information through map-
ping of crisis-affected areas and timely delivery of aid supplies to
populations in need77–79. Various studies also emphasize the potential
of drones in African countries80–83. Given this potential, Ministries of
Health in conflict-affected African regions—where healthcare infra-
structure and transportation networks are often disrupted—could
employ drones to ensure the efficient delivery of essential NTD diag-
nostic, therapeutic, and preventative products. In situations where the
routine logistics systems of the government are disrupted and public
health concerns are jeopardized, drones could be mobilized by
developmentpartners andother responsibleentities to bridge the gap.
These technologies could also help to enhance NTD surveillance in
such settings, and, equipped with advanced imaging and sensing
technologies, could monitor NTD vectors and environmental condi-
tions to provide real-time data for epidemiological analysis and
prompt interventions. However, considering the nascent nature of this
technology in African settings, there is a need for additional feasibility
studies, local expert training, and community awareness initiatives to
ensure effective implementation. Studies underscore the importance
of addressing concerns about privacy, security, safety, and technical
efficiency, along with community apprehensions about drones as
military weapons, in order to successfully adopt drone technology for
specialized healthcare delivery77–79,84,85. These issues must be thor-
oughly examined in African contexts to ensure the effective use of
drones in the continent.

The systematic review highlights the vital role of mobile clinic
technology in the NTDs sector for early detection and treatment of
patients33, as well as identifying new cases in non-endemic areas34,
thereby contributing to the elimination of NTDs and the goals of the
NTD 2030 Roadmap. Recent studies show that in fragile and conflict-
affected settings, mobile clinics can effectively deliver essential
healthcare to vulnerable and isolated populations who lack access to
regular services86,87. In Africa, examples such as the mobile clinic with
emergency mobile medical teams deployed by the WHO in South
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Sudan88, mobile clinics providing differentiated HIV services in
conflict-affected regions of Cameroon89, andmobile clinics addressing
health issues in conflict-affected regions of Niger90 illustrate the sig-
nificant potential of mobile clinics across the continent. Taking these
potentials into account, mobile clinics could have a vital role in the
prevention and control of NTDs amid periods of instability in African
settings. By providing necessary NTD healthcare services to displaced
populations, acting as fast response units during NTD outbreaks, and
launching health education and awareness campaigns about NTDs,
they can address issues resulting from the disruption of healthcare
infrastructure and processes.

The systematic review found that nanotechnology can enhance
the efficacy and safety of anti-NTD drugs and facilitate the prevention
and control of NTDs and NTD vectors35–41. Several NTDs require pro-
longed drug treatments due to their chronic nature or the risk of
recurrence. While thesemedications are essential for managing NTDs,
there are associated challenges such as side effects, drug resistance,
non-adherence to treatment, drug discontinuation, out-of-pocket
costs, and reduced quality of life for patients. These are exacerbated
by disruptions linked to political instability. Nanotechnology has
emerged as a promising avenue for the discovery and development of
drugs, vaccines, and diagnostics91,92. and LMICs are working to culti-
vate its applications in various sectors93. In Africa, R&D in nano-
technology is progressing, with countries like Nigeria, Ethiopia, Kenya,
South Africa, and Egypt exploring its potential within their specific
contexts94–99. For Africa, it is crucial to engage in continuous research
and collaboration with the global scientific community to fully harness
the potential of nanotechnologies in the fight against NTDs. By
understanding the unique properties of nanotechnologies, NTD
interventions in African settings can bemademore adaptive, efficient,
and sustainable. African scientists need to be part of this technology,
which is about strengthening the capacity of human resources and
developing the necessary R&D infrastructure.

The systematic review highlighted the potential of telemedicine
for facilitating remote NTD consultations. In conflict-affected coun-
tries like Somalia100, Palestine101, Ukraine102, Pakistan103, Syria104, and
others105–108, telemedicine has shown promise in facilitating access to
health services, information, and training amidst sociopolitical
instability. In Africa, the technology has gained prominence as a key
health innovation in research and development, with various gov-
ernments, international partners, and health organizations working
to enhance the capacity of African countries to study and implement
telemedicine systems effectively109–113. Given this evidence and
potential, telemedicine holds the promise of maintaining essential
NTD services in Africa during periods of sociopolitical instability,
when access to health facilities and professionals is limited or
disrupted.

Augmented reality platforms have been shown to facilitate NTD
interventions by documenting the prevalence of active trachoma45,
designing and developing geospatial NTD information systems46, and
representing skin conditions in simulation-based health professions
education47. The findings align with studies that highlight the potential
of augmented reality technology in various areas, including health
emergency management114 and enhancing the training of healthcare
professionals115–117. In Africa, augmented reality has shown promise in
improving surgical access and quality, particularly its favorable use in
Somalia by the United States Army Special Operations Forces to sta-
bilize life-threatening injuries118 and its application inAfrica in reducing
reliance on external short-term surgical experts’ visits while enhancing
surgical education andmentorship119. Hence, in African settings where
traditional training and education programs are compromised due to
instability, augmented reality technology can facilitate NTD skills
development for a large number of healthcare professionals. Through
simulations, professionals can interact with three-dimensional models
and observe simulated medical scenarios, all without the need for off-

site training, thereby gaining deeper decision-making and coordina-
tion skills to respond effectively and efficiently.

Analysis of the systematic review emphasizes the potential of
advanced point-of-care NTD diagnostics, impowered by molecular
assays, microfluidics, and biosensors48–53, to quickly and effectively
analyze specimens without expert interventions, combined with
their affordability, precision, and appropriateness for use in LMICs.
Previous studies have examined the utility of point-of-care and rapid
diagnostic tests in conflict-affected and humanitarian emergency
settings, yielding promising results that encourage vulnerable
countries and development agencies to incorporate these tests into
their essential diagnostics as part of national preparedness and
response plans120–122. In Africa, where conventional laboratory diag-
nostics are unlikely to close the diagnostic gap123, there is a pressing
need to develop and assess the effectiveness and utility of advanced
point-of-care diagnostics, especially for NTDs that receive minimal
attention in the global diagnostic landscape. Such diagnostics are
crucial in sociopolitically unstable African settings duly over-
burdened by NTDs.

mHealth has shown to enhance NTD-related screening and dis-
ease monitoring54,57,58,60, information exchange and reporting55,56, and
community health education59. The effectiveness of mHealth in
reaching populations in conflict-affected areas is well established107,124.
Studies conducted in regions experiencing armed conflict, forced
migrations, or other sociopolitical instability—such as Somalia125,
Ethiopia126, Uganda127, Nigeria128, and Ukraine129—highlights the poten-
tial of mHealth technology to monitor the health and well-being of
affected individuals and gather essential health data. Hence, mHealth
may empower Africa to extend NTD services to individuals facing
challenges in traveling or accessing physical healthcare facilities
amidst sociopolitical instability. The technology will enable remote
NTDdiagnosis andmedicationprescription,while also supporting self-
management of chronic NTD treatments by providing patients with
information and reminders for medications and appointments to
ensure person-centered care.

Wearable sensors have shown to provide timely and accurate
diagnosis of NTDs61,62. In conflict-affected settings, humanitarian
wearables are conceptualized as smart devices that canbeplacedonor
inside the bodies of aid beneficiaries for tracking and protecting
health, safety and nutrition130. In Africa, studies have explored the
potential of wearable sensors as a viable alternative to traditional
patient monitoring131,132 and large datasets generation among vulner-
able populations133. Thus, wearable sensors can serve as a flexible
alternative technology for NTD interventions in Africa, providing a
dynamic approach to monitoring and managing these diseases in
contexts of sociopolitical instability.

Although these innovative technologies hold much promise in
NTD interventions in Africa, studies highlight valid concerns in the
health technology implementation ecosystem that require careful
consideration for successful deployment134–136. Technological
advancement is closely linked to economic development, skilled
workforce, and a strong commitment to change. Hence, a number of
obstacles impede the effective implementation and integration of
health technologies in Africa137,138. These challenges include the con-
tinent’s inadequate infrastructure, financial constraints, cybersecurity
concerns, and inequities in healthcare access139,140. Investing in robust
andmodular technologies such as solar-powered energy sources141 and
portable devices may bridge these gaps. The initial technology and
expertise expenses associated with acquiring and implementing the
technologies may pose substantial challenges as many African coun-
tries are already facing budget constraints and competing priorities.
To overcome this, African Ministries of Health should proactively
leverage partnerships with funding agencies, non-governmental
organizations, research institutions, and the private sector. These
include their role in shaping NTD policies, developing guidelines,
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implementing targetedprograms, and ensuring the resilienceof health
systems. These partnerships would also aim to secure funding, facil-
itate resource-sharing, promote joint initiatives, and engage in nego-
tiations to obtain favorable pricing, thereby overcoming financial
barriers. Undertaking further research into the cost benefits of
implementing these health technologies and prioritize based on spe-
cific contexts and needs may demonstrate health and economic effi-
ciencies in the longer term and enable securement of investment.
Cybersecurity concerns add a layer of complexity to the successful
deployment of health technologies142. Maintaining the confidentiality
and integrity of health information is of utmost importance, evenmore
so in conflict-affected areas, necessitating the implementation of
robust cybersecurity measures, including collaborative initiatives with
international experts, the establishment of secure data management
protocols, and the adoption of state-of-the-art encryption technolo-
gies. African governments are seeing promising results from their
efforts to develop policies and legislation aimed at addressing cyber-
security concerns143.

African scientists must be actively involved in advancing these
technologies, which not only enhances human resource capacity but
also fosters the development of essential infrastructure across the
continent. NTDs might not be prioritized since they primarily affect
low-income countries2,11,12. However, with African scientists taking the
lead in collaboration with the global scientific community, significant
breakthroughs and effective knowledge translation aremore likely to
occur. Studies indicate that building expertise capacity for well-
designed longitudinal studies are critical for successful evaluation
and return on investment in health technology144–146. The NTD 2030
Roadmap3 emphasizes the critical importance of incorporating safer
and effective technologies to accelerate NTD programmatic action,
with a clear directive to ensure that no one is left behind.

In summary, this paper explores how innovative technologies can
help Africa address NTDs amidst such instability. The analysis reveals
that African countries facing sociopolitical instability also bear a high
burden of NTDs, with the continent ranking higher globally in NTDs
and internal displacement. By integrating insights from various data-
sets and a systematic review of the literature, the paper discusses nine
promising technologies—artificial intelligence, drones, mobile clinics,
nanotechnology, telemedicine, augmented reality, advanced point-of-
care diagnostics, mobile health Apps, and wearable sensors—that
could enhance Africa’s response to NTDs amidst sociopolitical
instability. The paper suggests that African Ministries of Health assess
the feasibility of implementing these technologies within their specific
contexts, incorporating them into theirNationalNTDMasterplans, and
actively participating in the ongoing dialogue regarding their transla-
tion into health systems. By doing so, African Ministries of Health can
establish resilient health systems driven by technology, ensuring the
effective deployment of health technologies to those in greatest need,
thereby contributing to the achievement of the NTD Roadmap and
other global health goals. As stability gradually returns, the technolo-
gies can transition to supporting more comprehensive healthcare
services, thereby laying the groundwork for sustainable health
developments.

Methods
This study employed multiple approaches, including secondary data
analysis, a systematic review of existing literature, and the authors’
expertise and experience to enhance and triangulate the findings. Data
were drown from the WHO Global Health Observatory4, WHO Mor-
tality Database5, WHO Global Report on NTDs 20232, and the United
Nations High Commissioner for Refugees (UNHCR)6, to establish a
foundation of evidence on the comparative burden of NTDs and
sociopolitical instability in Africa. Through review of studies in major
databases, thepaper identifies technological advancements in theNTD
sector. Triangulating insights from these sources and the authors’

extensive expertise and experience, the paper reviews promising
solutions for African Ministries of Health to combat NTDs during
periods of instability.

Secondary data analysis
We conducted a review of UNHCR global data portals and UNHCR
global reports to gather the most current data available on socio-
political instability. Data were collected on eight key variables: refu-
gees (per 100,000 population), refugees (number), forcibly displaced
(number), internally displaced (number), asylum-seekers (number),
deaths in armed conflicts (number), countries (name), regions (name).
Data from officially released recent reports of the UNHCR were
reviewed to supplement the data obtained from UNHCR portals. With
descriptive analysis, we summarized the findings, both globally and
with a particular emphasis on Africa. We compared Africa’s status with
that of other regions worldwide and identified the most affected
countries, assessing African countries’ positions relative to the global
scenario. Trends were summarized in figures and described narra-
tively. UNHCRworkswith data and statistics to gain important insights
that aid in saving, protecting, and enhancing the lives of refugees and
other forcibly displaced and stateless individuals.

Similarly, we conducted a review of WHO data portals to gain a
comprehensive understanding of the current global burden of NTDs,
with a specific emphasis on Africa. Key portals reviewed included the
WHO Global Health Observatory for credible data on priority health
issues, the WHO Mortality Database for data on causes of death, and
the WHO Global Report on NTDs 2023 for updated global, regional,
and national data on NTDs. This involved abstraction and assessment
of key variables including the number of people in need of NTD
interventions and the disease burden attributed to each NTD. We
compared Africa’s standing in relation to other regions and identified
prevalent NTDs in current times. Additionally, we reviewed WHO’s
differentNTD reports togainmore insights into the efforts beingmade
by Ministries of Health in Africa to mitigate the NTD burden and their
progress thus far.

Through integrated analysis of data from these sources, we
made further analysis of the dual burden posed by NTDs and
sociopolitical instability in Africa to assess the potential impact of
this dual burden onMinistries of Health. UsingWHO data portals, we
identified the top 15 African countries with significant NTD inter-
vention needs, and cross-referenced this data descriptively with
number of refugees, asylum-seekers, and IDPs in each country. With
further analysis of the findings from the reviewed literature and data
portals, and triangulating all the findings with our own extensive
experiences and expertise, we proposed and described potential
NTD technological breakthroughs during sociopolitical instability in
Africa.

Systematic review and analysis of the literature
We conducted a systematic review of scientific literature utilizing the
Preferred Reporting Items for Systematic Review and Meta-Analysis
Protocols (PRISMA-P) 2021 guidelines.

Search strategy. We systematically searched PubMed/MEDLINE,
Embase, Scopus, and Google Scholar to identify studies investigating
the effectiveness, efficacy, feasibility, acceptability, usability, or
impact of health technological breakthroughs on NTDs. We used
predefined MeSH or free-text terms referring to “neglected tropical
disease” AND “technology,” OR “innovation,” OR “digital,” OR
“advance,” searching from January 1, 2015, to January 1, 2024, with no
language, study design, setting and comparator restrictions. We
manually searched the WHO website, Google search engine, and
reference lists of included studies to gather additional potential
articles. The Supplementary Information presents a flow diagram
summarizing the study process.
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Eligibility
Based on the PICOS criteria, studies were eligible for inclusion if they
met the following criteria:

Participants: Eligible participants included patients, healthcare
professionals, data collectors, or healthy individuals of any gender
and age. There were no restrictions on participant demographics.
Interventions: Studies focusing on health technologies and inno-
vations in the NTDs sector were considered.
Comparisons: Studies did not need to include a comparison con-
dition to be eligible for inclusion.
Outcome: Studies assessing potential accuracy, efficacy, safety,
feasibility, usability, affordability, acceptability, or related out-
comes were included without specific restrictions.
Study design: All types of study designs were eligible.

Study selection. Two reviewers individually screened the titles and
abstracts of all articles found in the initial search for eligibility. Dupli-
cates andpublications thatdid notmeet the inclusion criteria based on
their title and abstract were excluded. The full texts of the remaining
publications were then thoroughly examined. Any disagreements
between the authors were resolved through consensus, and if neces-
sary, a third author was consulted for arbitration.

Data extraction and analysis. Key variables of interest, including the
technology under investigation, NTD studied, participant char-
acteristics, study design, outcome measures, major findings, first
author’s surname, country, and year of publication, were extracted
and summarized in a table. Selected studies were categorized
according to the type of technology assessed. A qualitative content
analysis of all studies was conducted, with each article summarized
and data reported descriptively. The review placed less emphasis on
assessing the quality of the included literature, as it was not the
primary objective.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability
The authors declare that all data generated and analyzed during the
current research are included in this article. The data that support the
findings of this study were derived from the following open-access
public domain resources: the WHO Global Health Observatory, WHO
Mortality Database,WHOGlobal Report onNTDs 2023, and the United
Nations High Commissioner for Refugees (UNHCR). Data from avail-
able literature triangulates the findings.
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