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Abstract

Strongyloides stercoralis, a soil-transmitted helminth causing strongyloidiasis, presents a
severe health risk due to its unique auto-infective cycle and potential for lethal hyperinfection
in immunocompromised patients. It remains a neglected tropical disease, with its true burden
in endemic countries like Indonesia significantly underestimated due to diagnostic limitations
and a scarcity of targeted research. This study aims to map the global research landscape on
S. stercoralis to identify trends, collaborations, and critical knowledge gaps, particularly
concerning Indonesia’s underrepresented status. A bibliometric analysis was conducted using
Biblioshiny and VOSviewer on Scopus-indexed literature from 2015-2025. Data were extracted
using specific keywords and analyzed for productivity, thematic clusters, and temporal trends.
The analysis reveals a stark geographic disparity, with leading research contributions from the
United States, Brazil, and European nations, while Indonesia’s output is disproportionately low.
Thematic mapping shows core concepts are underdeveloped, and network visualization
identifies key clusters around diagnostics, hyperinfection, and treatment. Overlay analysis
indicates a recent strategic pivot towards hyperinfection and molecular studies, yet public
health themes remain peripheral. This study empirically validates the neglected status of
strongyloidiasis research and the urgent need for intensified, localized research in high-
endemicity regions like Indonesia.

Keywords: Strongyloidiasis, Strongyloides stercoralis, Soil-transmitted helminths, Neglected
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INTRODUCTION

Soil-transmitted helminths (STH) represent a group of parasitic intestinal
worms, including Ascaris lumbricoides, Trichuris trichiura, and hookworms
(Necator americanus and Ancylostoma duodenale), which are transmitted
through contact with contaminated soil. Among these, Strongyloides stercoralis
presents a distinct and often more severe clinical challenge. Strongyloidiasis,

the infection caused by S. stercoralis, is characterized by its unique
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autoinfective cycle, which allows the parasite to persist within a human host for
decades, often with minimal or asymptomatic presentation (Wang, et al., 2017).
Historically, strongyloidiasis has been grouped with other STH infections.
However, its potential for life-threatening hyperinfection syndrome in
immunocompromised individuals sets it apart. Despite its significant global
health impact, strongyloidiasis remains classified as a neglected tropical disease
(NTD), signifying a persistent lack of public awareness, diagnostic resources, and

research funding compared to other major parasitic infections.

Indonesia, with its tropical climate and areas of inadequate sanitation,
provides an ideal environment for the transmission of STH infections. National
control programs have historically focused on the major STHs, leading to a
considerable body of data on their prevalence. In contrast, the epidemiology of
S. stercoralis is less defined. Existing serological and microscopic studies suggest
that the infection is endemic in many parts of the archipelago, with prevalence
rates varying significantly across regions (Sedionoto, Firdaus, & Ningsih, 2023).
Certain studies, particularly from rural and remote communities with limited
access to clean water and sanitation, report alarmingly high seroprevalence,
indicating widespread exposure (Wulan, 2023). A research by (Kristi, et al., 2025)
reported 4 new cases in rural villages in South Kalimantan, and another research
reported by (Nurhidayah, Jayanegara, & Satrija, 2023), a systematic review
found that Strongyloidiasis could be found in humans and non-human primates.
It shows the widespread host of Strongyloidiasis. Nonetheless, due to diagnostic
challenges and a lack of systematic mapping, the true burden of strongyloidiasis
in Indonesia is likely underestimated and remains a critical gap in the nation's
public health data (Tokmalaev, et al., 2020)

The significant underestimation of strongyloidiasis prevalence directly
correlates with a notable scarcity of targeted research within Indonesia. Several
factors contribute to this research gap. Firstly, diagnostic difficulties are a
primary obstacle; conventional stool microscopy, the most common method in

resource-limited settings, has very low sensitivity for detecting S. stercoralis
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larvae. More accurate diagnostic tools, such as molecular techniques or
serological assays, are not yet widely available or integrated into routine
practice (Zainol, et al., 2024). Consequently, many cases go undiagnosed and
unreported. Secondly, the asymptomatic nature of many chronic infections
means the disease does not prompt immediate clinical attention, reducing its
perceived urgency. Finally, research focus and funding have traditionally been
directed towards the more prevalent STHs, leaving S. stercoralis overshadowed

and under-investigated.

MATERIAL AND METHOD

This Bibliometric analysis study was conducted using Biblioshiny
(Thangavel & Chandra, 2023) and the VosViewer software (Du, et al., 2024).
The data from Scopus was collected for this analysis from 2015 to 2025. The
strategy for searching the data was based on the use of keywords relevant to
Soil-transmitted helminths. Boolean operators were used with the query listed
are Soil-transmitted helminths OR STHs OR STH AND Strongyloidasis OR
Strongyloides stercoralis Infection. Only documents published in peer-reviewed
journals and with full open access were collected and analyzed. The overall
search result was cleaned using Microsoft Office Excel version 2019 and
Openrefine software to make sure the data collected was accurate. Data
visualization, such as frequent keywords, co-occurrence, author’s productivity,
and affiliations, was analyzed and visualized using Bibliometrix -Biblioshiny and

VosViewer software (Orduna-Malea & Costas, 2021).

RESULT and DISCUSSION

The bibliometric analysis of global scientific production is visualized in the
figure.1. It starkly highlights the profound disparity between the significant
disease burden of strongyloidiasis in endemic regions like Indonesia and the
concentrated research efforts in wealthier, non-endemic nations, thereby

empirically validating the core issue of its neglected status. While countries
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such as the United States, Brazil, and Australia emerge as the dominant
contributors to the literature, Indonesia's scientific output remains
disproportionately low, a finding that directly correlates with the diagnostic
challenges and lack of targeted funding discussed in the introduction. This
scarcity of localized research has dire consequences, as it perpetuates a cycle
of underdiagnosis and a poor understanding of the local epidemiology, leaving
populations vulnerable to the devastating outcomes of hyperinfection and
disseminated disease, particularly as immunosuppressive therapies become

more common.

Country Scientific Production

& 2

i

Figure 1. Scientific production based on the Country
(Source: Data processed using Biblioshiny)

The presented Thematic Map offers a strategic visualization of the current
research landscape surrounding Strongyloides stercoralis, effectively
categorizing key themes into four distinct quadrants based on their
development (density) and relevance (centrality) within the scientific

literature.

Based on the analysis showed in Figure 2. It can be explained that the
positioning of "strongyloides stercoralis” and "strongyloidiasis” within the Basic
Themes quadrant (lower right) is particularly revealing; this indicates that these
core concepts are highly central and relevant to the field, forming the

foundational knowledge, yet they remain underdeveloped in terms of research
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density, which aligns perfectly with the argument that this is a neglected area
ripe for further investigation. In contrast, themes like "prevalence,” "child," and
“cross-sectional study” are identified as Niche Themes (upper right), signifying
that while these are well-developed and specialized areas of study, they are
less central to the overall network, often representing specific, focused sub-
fields. Meanwhile, the Emerging or Declining Themes (upper left), such as
"enzyme linked immunosorbent assay” and "sensitivity and specificity,"” highlight
that methodological discussions around diagnostics are peripheral and not
driving current research agendas, potentially pointing to a stagnation in

diagnostic innovation.
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Figure 2. Thematic map of global research trends in Strongyloides stercoralis

(Source: Data processed using Biblioshiny)
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Figure 3. Network visualization of global research trends in Strongyloides stercoralis
(Source: Data processed using VOSviewer)

Based on provided Figure 3 it can be seen thay the central and most
prominent node, "Strongyloides stercoralis,” acts as the undeniable core of the
research domain, with its dense and extensive links to surrounding themes
confirming its foundational role. The map reveals several distinct yet
interconnected research clusters, including a major focus on diagnostic
methodologies (‘'sensitivity and specificity,’ 'agar plate culture,’ 'gold standard’),
a significant theme on clinical manifestations and severe outcomes
(‘strongyloides hyperinfection,’ 'abdominal pain,’ 'vomiting," ‘prednisolone’), and
a clear grouping around treatment and pharmacology (ivermectin,’
‘albendazole,’ 'antiparasitic agent,’ 'drug efficacy’). Furthermore, the presence
of clusters related to co-infections with other intestinal parasites (‘hookworm,’
‘entamoeba,’ 'giardia intestinalis’) and molecular studies (‘phylogeny,” ‘dna
extraction’) highlights the contextual and advanced scientific approaches
applied to this pathogen. Crucially, the visual proximity and strong linkages
between ‘hyperinfection’ and ‘immunosuppressive agent' or ‘human t-
lymphotropic virus 1' graphically underscore the well-established clinical risk

factors for severe disease. However, the map also suggests a potential gap:
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while the global research network is well-developed around diagnostics and
clinical management, the specific public health context, such as ‘rural
population’ and ‘preschool child,” appears as a more peripheral cluster,
reinforcing the argument for more targeted, community-based epidemiological
research in endemic countries like Indonesia to translate these diagnostic and

clinical insights into effective local control programs.
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Figure 4. Overlay visualization of global research trends in Strongyloides stercoralis
(Source: Data processed using VOSviewer)

Based on overlay visualization shown in Figure 4. It reveals that
foundational, well-established themes—such as 'diagnostic accuracy,” 'gold
standard,’ 'rural population,” and the core organism name 'strongyloides
stercoralis' itself—are colored in cooler tones (blue/green), signifying their long-
standing centrality to the field. In contrast, the emergence of warmer-colored
(yellow) clusters highlights a distinct and critically important shift in research
priorities towards the severe clinical complication of ‘strongyloides
hyperinfection' and its direct triggers, namely 'immunosuppressive agent’ and
‘human t-lymphotropic virus 1." This temporal trend visually underscores the
growing clinical recognition of the life-threatening risks associated with the
parasite in immunocompromised patients. Simultaneously, the yellower hues

associated with terms like ‘ivermectin’ and 'antiparasitic agent' reflect sustained
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and modern research interest in treatment efficacy, while the emergence of
molecular terms such as 'nucleotide sequence’ and ‘phylogeny’ points to the
increasing integration of genetic tools into the field. Therefore, this map
effectively captures the field's strategic pivot from basic parasitology and
diagnostics towards a more nuanced understanding of severe disease
pathogenesis and advanced molecular characterization, charting a clear course

for future research directions.
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Figure 5. Overlay visualization of global research trends in Strongyloides stercoralis
(Source: Data processed using VOSviewer)

The visualization of contributing countries, shown in Figure 5, likely
represented through a bar chart or similar comparative diagram, effectively
maps the global distribution of scientific production on Strongyloides
stercoralis, revealing a telling geographic disparity that underscores its status
as a neglected tropical disease. The prominent positions of countries like Brazil,
the United States, and several European nations such as the United Kingdom,
Spain, and Switzerland, indicate that the primary research hubs and funding
sources are located in either non-endemic developed nations or in a select few
endemic countries with well-established research infrastructures, like Brazil. In

stark contrast, the placement of Indonesia towards the lower end of the
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spectrum provides compelling visual evidence for the argument presented in
the introduction regarding the significant scarcity of localized research within
this highly endemic region. This geographic imbalance suggests that the global
research agenda is not fully aligned with the actual epidemiological burden,
potentially leading to a gap in context-specific knowledge, diagnostics, and
control strategies that are directly applicable to the unique socio-ecological
conditions of underrepresented endemic areas like Indonesia. Therefore, this
figure not only quantifies the research output but also powerfully reinforces the
necessity to foster and prioritize in-country research capacity to ensure that
scientific inquiry and public health interventions are commensurate with local

need.

CONCLUSION

This bibliometric analysis underlined that Strongyloides stercoralis,

despite its unique clinical severity and potential for lethal hyperinfection,
remains a profoundly neglected area of research, particularly in endemic
nations like Indonesia. The visualizations reveal a significant disparity, leaving
the true burden in high-risk regions vastly understudied. Critical public health
contexts, such as rural and pediatric populations, remain peripheral in the
research landscape. Therefore, this study compellingly justifies the urgent need
for dedicated, localized research in Indonesia to bridge this gap, develop
context-specific control strategies, and ultimately alleviate the hidden burden

of this disease.
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