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Abstract

Schistosomiasis and soil-transmitted helminthiasis (STH) remain major public health concerns in Nigeria, particularly in Plateau
State where environmental and socio-economic conditions favour transmission. This study assessed the spatio-temporal
distribution and comparative epidemiology of schistosomiasis and STH across Local Government Areas (LGAs) in Plateau State
from 1990 to 2025 using secondary data from published literature. Data were stratified into four time periods (1990-1999, 2000—
2009, 2010-2019, and 2020-2025) and analysed to identify spatial patterns, temporal trends, and co-endemicity. Results showed
that schistosomiasis prevalence was historically high, with values exceeding 60% in some LGAs, but declined significantly in
recent years, with near elimination observed in Pankshin (0.0%). In contrast, STH prevalence remained widespread, with
persistent moderate-to-high levels in several LGAs, including Jos North (38.3%), Jos South (42.6%), and Wase (49.9%). Spatial
heterogeneity was evident, with rural LGAs exhibiting higher schistosomiasis prevalence due to water contact, while urban areas
showed increased STH prevalence linked to poor sanitation. The findings highlight differential responses to control interventions,
with schistosomiasis showing greater reduction compared to STH. Integrated control strategies combining chemotherapy, water,
sanitation, and hygiene (WASH), and geospatial surveillance are recommended for sustainable disease control. This study will
provide the first comprehensive spatiotemporal and comparative analysis of schistosomiasis and STH in Plateau State over a 35-
year period, bridging a critical evidence gap for Nigeria's neglected tropical diseases (NTDs) elimination efforts. The findings
will directly inform the Plateau State Ministry of Health and the Federal Ministry of Health on how to spatially target limited
resources, optimize MDA frequency based on local transmission dynamics, and design integrated WASH-NTD interventions.
The methodology is replicable for other NTD-endemic states in Nigeria and across sub-Saharan Africa, contributing to the WHO
2030 roadmap goals for NTD elimination.
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1. Introduction

Schistosomiasis and soil-transmitted helminthiasis (STH) (NTDs), exerting a substantial public health burden across
remain among the most persistent neglected tropical diseases sub-Saharan Africa. Schistosomiasis, caused by blood flukes
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of the genus Schistosoma, affects more than 250 million peo-
ple globally, with over 90% of cases occurring in Africa [1]
(WHO, 2023). In parallel, STH infections principally 4scaris
lumbricoides, Trichuris trichiura, and hookworms infect ap-
proximately 1.5 billion people worldwide, disproportionately
impacting populations living in conditions of poverty, inade-
quate sanitation, and poor hygiene [1, 2] (WHO, 2023; Jour-
dan et al., 2018). These infections are associated with chronic
morbidity, including anemia, malnutrition, impaired cognitive
development, and reduced productivity, thereby perpetuating
cycles of poverty and health inequities [3, 4] (Damashi et al.,
2026, Hotez et al., 2014). Nigeria bears one of the highest bur-
dens of helminth infections globally, with both schistosomia-
sis and STH widely distributed across its diverse ecological
zones. National mapping efforts have revealed marked spatial
heterogeneity, with prevalence patterns strongly influenced by
environmental, climatic, and socio-economic factors [5, 6]
(Ekpo et al., 2013; Olamiju et al., 2016). Despite sustained
control efforts through preventive chemotherapy primarily
mass drug administration (MDA) using praziquantel for schis-
tosomiasis and albendazole or mebendazole for STH trans-
mission persists in many endemic communities. Challenges
such as inconsistent treatment coverage, reinfection, weak
health systems, and limited access to water, sanitation, and hy-
giene (WASH) infrastructure continue to undermine elimina-
tion goals [7, 8] (WHO, 2021; Colley et al., 2014). Plateau
State, located in north-central Nigeria, presents a unique epi-
demiological landscape for helminth transmission due to its
heterogeneous topography, moderate climate, and abundance
of freshwater bodies. The ecology of schistosomiasis in the
region is closely tied to the distribution of freshwater snail in-
termediate hosts, particularly Bulinus and Biomphalaria spe-
cies, while STH transmission is facilitated by soil contamina-
tion resulting from poor sanitation practices. Empirical studies
conducted across different local government areas (LGAs) in
Plateau State have demonstrated significant spatial variability
in infection prevalence. For instance, earlier investigations in
the 1990s reported relatively low to moderate prevalence rates,
whereas more recent studies have identified localized hotspots
with substantially higher infection intensities, reflecting both
environmental suitability and human behavioral factors [9, 10]
(Dawet et al., 2012; Damen et al., 2018). The transmission dy-
namics of schistosomiasis and STH are inherently spatio-tem-
poral, shaped by the interaction of environmental variables
such as temperature, rainfall, vegetation cover, soil moisture,
and hydrology, alongside human activities including water
contact, agriculture, and sanitation practices. Climatic varia-
bility and land use changes such as irrigation development,
urbanization, and deforestation have been shown to influence
the survival and distribution of infective stages and interme-
diate hosts, thereby altering disease risk patterns over time [11,
12] (Stensgaard et al., 2019; Pullan et al., 2014). Consequently,
the distribution of these infections is often highly focal and
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dynamic, necessitating analytical approaches that explicitly
incorporate both spatial and temporal dimensions.

In recent years, advances in geospatial technologies, includ-
ing geographic information systems (GIS), remote sensing,
and machine learning, have revolutionized the study of infec-
tious disease epidemiology [13] (Damashi et al., 2023). These
tools enable the integration of environmental and epidemio-
logical data to model disease risk, identify transmission
hotspots, and predict future trends with greater precision [14,
15] (Hay et al., 2013; Weiss et al., 2018). In Nigeria, geospa-
tial modelling has been increasingly applied to map the distri-
bution of schistosomiasis and STH; however, most studies
have been cross-sectional or disease-specific, with limited em-
phasis on long-term temporal dynamics and comparative anal-
yses within specific regions such as Plateau State [13]
(Damashi et al., 2023).

A comparative spatio-temporal assessment of schistosomi-
asis and STH is particularly due to their overlapping geo-
graphic distribution, shared determinants, and frequent co-in-
fection within affected populations. Co-endemicity not only
amplifies disease burden but also has implications for inte-
grated control strategies, as interventions targeting one disease
may influence the transmission dynamics of the other [4, 12]
(Pullan et al., 2014; Hotez et al., 2014). Furthermore, evaluat-
ing temporal trends from 1990 to 2025 provides a critical op-
portunity to assess the impact of past and ongoing interven-
tions, including national NTD control programmes and global
initiatives aligned with the WHO 2030 NTD roadmap [16]
(WHO, 2021). Therefore, this study aims to investigate the
spatio-temporal distribution and conduct a comparative anal-
ysis of schistosomiasis and soil-transmitted helminthiasis in
Plateau State, Nigeria, over a 35-year period (1990-2025). By
integrating historical epidemiological data with environmen-
tal and geospatial variables, the study seeks to elucidate pat-
terns, identify persistent hotspots, and evaluate temporal
trends in transmission. The findings are expected to contribute
to evidence-based decision-making, support targeted inter-
vention strategies, and enhance ongoing efforts toward the
control and eventual elimination of these neglected tropical
diseases in the region.

2. Materials and Methods

2.1. Study Area

Plateau State is located in north-central Nigeria and com-
prises 17 LGAs, including Jos North, Jos South, Pankshin,
Langtang North, Shendam, and Wase as shown in Figure 1.
The state is characterized by a tropical climate with distinct
wet and dry seasons, average annual rainfall of 1,200—1,500
mm, and temperatures ranging between 18°C and 30°C. These
conditions favour parasite survival and transmission.
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Figure 1. Map of Plateau State. Source: Author(s) Analysis, 2026.

2.2. Data Sources

Secondary data were obtained from published articles, in-
cluding peer-reviewed journals, institutional reports, and
online repositories. Studies included in the analysis reported
prevalence of schistosomiasis and/or STH within Plateau
State LGAs.

2.3. Data Stratification

Data were grouped into four temporal categories:

1990-1999

2000-2009

2010-2019

2020-2025

Prevalence values were extracted and assigned to corre-
sponding LGAs.

2.4. Data Analysis

Descriptive statistics were used to summarize prevalence
trends

Comparative analysis was conducted between schistosomi-
asis and STH

Spatial patterns were interpreted based on LGA distribution

GIS-based conceptual interpretation was applied to explain
environmental drivers

3. Results and Discussion

Spatio-temporal Trends in Schistosomiasis Prevalence
Across Plateau State (1990-2025)
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The synthesis of published data (Table 1) reveals pro-
nounced spatio-temporal variation in schistosomiasis preva-
lence across the Local Government Areas (LGAs) of Plateau
State over a 35-year period (1990-2025). Prevalence values
ranged from 0.0% to 62.4%, indicating a transition from hy-
per-endemic to low-endemic conditions in some areas [3]
(Damashi et al., 2026). During the 1990—1999 period, preva-
lence was generally high, with several LGAs recording hyper-
endemic levels (>50%). Notably, Pankshin (62.4%), Langtang
North (58.8%), and Wase (50.0%) exhibited the highest bur-
den. Similarly, Shendam (40.2%) and Langtang South (45.4%)
recorded substantial transmission levels. In contrast, the
2000-2009 period shows limited data coverage but includes
extremely low prevalence in Jos South (0.3%), suggesting lo-
calized control or ecological differences. The 2010-2019 pe-
riod reflects a mixed pattern, with some LGAs showing per-
sistent moderate-to-high prevalence (e.g., Langtang North:
55.7%) while others reported moderate reductions (e.g., Shen-
dam: 26.3%). However, several LGAs still recorded values
around 49.9%, indicating sustained transmission. By the
2020-2025 period, a general decline is evident in many LGAs,
with some areas achieving very low or zero prevalence, nota-
bly Pankshin (0.0%) and Barkin Ladi (0.9%). However, per-
sistent moderate prevalence (=49.9%) remains in LGAs such
as Bassa, Kanam, Wase, and Langtang North, indicating on-
going transmission hotspots as shown in Figure 2.

3.1. Temporal Decline and Impact of Control
Interventions

The observed reduction in schistosomiasis prevalence from
the 1990s to the 2020-2025 period reflects the impact of sus-
tained control interventions, particularly mass drug admin-
istration (MDA) with praziquantel. The dramatic decline in
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LGAs such as Pankshin (62.4% — 0.0%) demonstrates the ef-
fectiveness of long-term chemotherapy programmes when
consistently implemented [17, 18] (Binshak et al., 2023; Gris-
wold et al., 2022). This trend aligns with global and national
reports indicating that repeated MDA significantly reduces in-
fection intensity and prevalence, especially among school-
aged children (Hotez et al., 2014; WHO, 2020). However, the
uneven reduction across LGAs suggests variability in inter-
vention coverage, compliance, and environmental conditions.

Despite overall progress, several LGAs including Langtang
North, Wase, Kanam, Bassa, and Shendam continue to exhibit
moderate to high prevalence in recent years (Table 1 and Fig-
ure 2). This persistence highlights the role of environmental
and ecological factors, particularly: Proximity to perennial
water bodies, Presence of snail intermediate hosts, Irrigation
and agricultural water use systems. These findings are con-
sistent with earlier studies demonstrating that schistosomiasis
transmission is strongly linked to freshwater ecosystems and
human-water contact patterns [19, 20] (Steinmann et al., 2006;
Brooker et al., 2006). The data clearly demonstrate spatial het-
erogeneity, with LGAs exhibiting distinct epidemiological

profiles: High-endemic clusters: Langtang North, Wase,
Kanam, Moderate/fluctuating zones: Jos North, Jos South, Ri-
yom, Low-endemic/controlled zones: Pankshin, Barkin Ladi.
This pattern supports the concept of focal transmission, where
schistosomiasis persists in specific ecological niches rather
than being uniformly distributed. Such heterogeneity has been
widely reported in spatial epidemiological studies across Af-
rica [21] (Brooker, 2007) and Urban LGAs such as Jos North
and Jos South exhibit fluctuating prevalence patterns, with
values ranging from very low (0.3%) to relatively high
(~49.9%). This variability may be attributed to: Peri-urban
settlements with poor sanitation, Migration and population
mobility, Uneven access to safe water and healthcare services.
These findings are consistent with studies showing that urban
areas may still sustain transmission due to informal settle-
ments and environmental inequalities [8] (Colley et al., 2014).

The persistence of hotspots suggests that achieving elimi-
nation will require a multi-sectoral approach combining
chemotherapy with environmental and behavioural interven-
tions, as recommended by [7] WHO (2020).

Table 1. Schistosomiasis prevalence from published articles.

LGA Prevalence reported by year (%)

LGA (1990-1999) 2000-2009 2010-2019 2020-2025
BASSA 49.9,49.9

RIYOM 50.0,9.9

JOS NORTH 23.6,9.9,49.9

JOS SOUTH 0.3 49.9,9.9

JOS EAST 9.9,9.9

BARKIN LADI 9.9,0.9

BOKKOS 9.9,9.9

MANGU 9.9,9.9

PANKSHIN 62.4 49.9,9.9 0.0
KANKE 9.9,9.9

KANAM 49.9,49.9

WASE 50.0 49.9,49.9

LANGTANG NORTH 58.8 55.7,49.9,49.9

LANGTANG SOUTH 454 9.9,9.9

MIKANG 49.9,9.9

SHENDAM 40.2 26.3,49.9,9.9

QUAANPAN 22.9 9.9,9.9
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Figure 2. Showing schistosomiasis temporal trend 1990-2025.

3.2. Spatio-Temporal Distribution of STH
Prevalence Across Plateau State (1990-
2025)

Table 2 presents the spatio-temporal distribution of Soil-
Transmitted Helminth (STH) prevalence across the LGAs of
Plateau State over four epidemiological periods. The data
show moderate to high prevalence levels in earlier periods,
followed by progressive but uneven decline in recent years,
with some LGAs still exhibiting persistent or even increasing
prevalence (Figure 3). Although data for 1990-1999 and
2000-2009 are largely unavailable, the 2010-2019 period pro-
vides a baseline where most LGAs recorded prevalence values
clustered around: 35.4% (high baseline prevalence), 9.9%
(moderate prevalence), 1.9% (low prevalence in some LGAs).
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This suggests that STH infections were widely endemic across
Plateau State during this period [3] (Damashi et al., 2026). By
the 2020-2025 period, there is evidence of declining preva-
lence in some LGAs, for example: Pankshin: 2.29%, Jos North:
38.3% (increase compared to earlier low values). However,
some LGAs still show moderate to high prevalence, including:
Wase: up to 49.9%, Jos South: 42.6%, Jos North: 38.3%. This
indicates heterogeneous progress in control efforts across the
state (Figure 3).

3.3. Persistence of Moderate-to-High
Endemicity

The data indicate that STH infections remain widely dis-
tributed across Plateau State, with many LGAs maintaining
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moderate prevalence levels even in recent years. The con-
sistent appearance of 35.4% across multiple LGAs in the
2010-2019 period suggests a historical widespread environ-
mental contamination with helminth eggs. This observation
aligns with findings by [22] Hotez et al. (2008), who noted
that STH infections are highly persistent in environments
characterized by poor sanitation, inadequate waste disposal,
and favourable climatic conditions. The reduction to low prev-
alence levels (e.g., 1.9% and 2.29%) in some LGAs such as
Pankshin reflects the impact of preventive chemotherapy pro-
grammes, particularly school-based deworming initiatives.
This trend is consistent with global evidence showing that pe-
riodic administration of albendazole or mebendazole signifi-
cantly reduces infection intensity and prevalence [7, 12] (Pul-
lan et al., 2014; WHO, 2020). Despite overall progress, certain
LGAs demonstrate persistent or increasing prevalence, nota-
bly: Jos North (increase to 38.3%), Jos South (42.6%), Wase
(up to 49.9%). This pattern suggests ongoing transmission and
possible reinfection cycles, which may result from: High pop-
ulation density (urban/peri-urban settings), Poor sanitation in-
frastructure, Inadequate behavioural change (e.g., open defe-
cation, poor hygiene). Urban LGAs such as Jos North and Jos
South are particularly noteworthy. While urbanization is often
associated with improved sanitation, the presence of informal
settlements and slums can sustain high levels of environmen-
tal contamination. Similar findings were reported by [23] Pul-
lan and Brooker (2012), who emphasized that urban poverty
is a significant driver of STH transmission.

The combined evaluation of Table 1 and Table 2 reveals

distinct yet overlapping spatio-temporal patterns of schistoso-
miasis (SCH) and soil-transmitted helminthiasis (STH) across
Plateau State (Figure 2 and Figure 3). Both diseases exhibited
moderate to high prevalence during earlier decades, followed
by variable declines in recent years, although the magnitude
and consistency of reduction differ markedly between the two
infections. Schistosomiasis shows extremely high prevalence
in the 1990s (up to 62.4% in Pankshin, 58.8% in Langtang
North). Noticeable decline by 2020-2025, with some LGAs
achieving near elimination (e.g., Pankshin: 0.0%) agreeing
with the work of (Binshak et al., 2023). However, persistent
hotspots remain (e.g., Wase, Kanam, Bassa ~49.9%). While
Soil-Transmitted Helminths (STH) shows Widespread mod-
erate-to-high prevalence in 2010-2019 (~35.4% baseline
across many LGAs), gradual decline in some areas (e.g.,
Pankshin: 2.29%) and persistent or increasing prevalence in
others (e.g., Jos North: 38.3%, Jos South: 42.6%, Wase:
49.9%). The comparative analysis demonstrates that while
significant progress has been made in reducing schistosomia-
sis prevalence in Plateau State, soil-transmitted helminthiasis
remains more persistent and less responsive to current inter-
ventions. The observed spatial heterogeneity and co-endemic-
ity underscore the importance of: Localized intervention strat-
egies, Integration of environmental and behavioural control
measures, Application of geospatial tools for precision public
health. Achieving long-term control and elimination will re-
quire a multi-sectoral approach that combines treatment, san-
itation, environmental management, and spatial monitoring.

Table 2. Soil Transmitted Helminths Prevalence from published Articles.

LGA Prevalence reported by year (%)

LGA 1990-1999

BASSA
RIYOM

JOS NORTH
JOS SOUTH
JOS EAST
BARKIN LADI
BOKKOS
MANGU
PANKSHIN
KANKE
KANAM
WASE
LANGTANG NORTH

2000-2009

60

2010-2019 2020-2025

354,9.9,9.9
35.4,9.9,9.9
35.4,9.9,1.9,24.0 383
354,9.9,1.9,42.6
354,9.9,1.9
354,9.9,1.9
35.4,9.9,9.9
354,9.9,1.9
35.4,9.9,9.9 2.29
35.4,9.9,9.9

354,9.9,19.9

35.4,19.9,49.9

354,99,199
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LGA Prevalence reported by year (%)

LGA 1990-1999

LANGTANG SOUTH
MIKANG
SHENDAM
QUAANPAN

2000-2009

2010-2019 2020-2025

354,19.9,19.9
354,19.9,19.9
354,19.9,19.9
354,19.9,19.9
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Figure 3. STH temporal trend from 1990-2025.

4. Conclusion

The observed declining trends in both schistosomiasis and
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STH prevalence over the 35-year study period (1990-2025)
reflect the cumulative impact of control interventions, partic-
ularly MDA programs. However, the persistence of transmis-
sion in southeastern and southern LGAs indicates that current
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strategies are insufficient to achieve elimination in high-risk
ecological zones. This finding aligns with [24] WHO (2022)
reports that while MDA reduces morbidity, reinfection re-
mains common in areas with continued exposure to unsafe
water and poor sanitation. The seasonal pattern peak transmis-
sion during and after rainy seasons underscores the need for
climate-sensitive control planning. For schistosomiasis, trans-
mission peaks during the rainy season when snail habitats ex-

pand and water contact increases [25] (Stensgaard et al., 2013).

For STH, the rainy season creates favorable soil moisture con-
ditions for egg development, while the dry season may see re-
duced transmission but not elimination, particularly in areas
with poor sanitation [26] (Okoye et al., 2022).

Abbreviations
SCH Schistosomiasis
STH Soil Tranasmitted Helminthiasis
MDA Mass Drug Administration
WASH Water, Sanitation and Hygiene
NTDs Neglected Tropical Diseases
LGAs Local Government Areas
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