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Simple Summary

Lassa fever is a serious disease that continues to affect many communities in West Africa, yet
the everyday household and behavioural factors that increase people’s chances of exposure
are not fully understood. This study examined how living conditions, contact with rodents,
household practices, and family size are related to past exposure to Lassa virus among
residents of North-Central Nigeria. Information and blood samples were collected from
nearly one thousand participants as part of an ongoing community study. The findings
show that frequent contact with rodents and increasing age were linked to higher exposure,
while living in larger households was associated with lower individual risk. These results
help improve understanding of how Lassa virus spreads within communities and can
guide researchers and public health workers in designing more effective household-level
prevention and rodent control strategies.

Abstract

Lassa fever remains a major public health threat in West Africa, yet the household and
behavioural determinants of prior Lassa virus exposure are not sufficiently understood.
This study examined environmental, behavioural, and demographic factors associated with
Lassa virus IgG seropositivity among residents of selected states in North-Central Nigeria.
Analysis was carried out on baseline data from 958 participants enrolled in the first phase
of an ongoing longitudinal cohort study, which collected information on rodent exposure,
house integrity, food safety practices, and household composition. Formative indices were
constructed and standardised, and logistic regression models with 1000-iteration bootstrap
estimation were used to identify predictors of IgG positivity. Seroprevalence of Lassa virus
IgG was 19%, while IgM positivity was 1.15%. Rodent activity around and within homes
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was widespread, with more than 86% of participants reporting rodent presence. Logistic
regression analysis showed that rodent exposure (standardised coefficient 0.20, 95% CI
0.02-0.43) and participant age (0.20, 95% CI 0.05-0.35) were significant predictors of IgG
seropositivity. Household size demonstrated a strong inverse association (—0.41, 95% CI
—0.68 to —0.20). House integrity and food safety formative indices exhibited weak and
non-significant effects. Model performance was acceptable (AUC 0.63; Brier score 0.148),
and variance inflation factor values confirmed negligible multicollinearity. These findings
emphasised the continuing role of rodent exposure and demographic factors in Lassa virus
transmission risk. This implies that there is a need to strengthen community-level rodent
control and household-based prevention strategies, which can help to reduce exposure.

Keywords: Lassa fever; IgG seropositivity; formative indices; rodent exposure; household
environmental risk factors; logistic regression

1. Introduction

Lassa fever (LF) is the clinical disease caused by infection with Lassa virus (LASV),
an arenavirus that remains a major public health challenge in West Africa. While LASV
infection is widespread in endemic regions, the majority of infections are asymptomatic or
paucisymptomatic and do not progress to Lassa fever. Only a subset of infected individuals
develops symptomatic disease, and among these, a smaller proportion experience severe,
acute, and potentially life-threatening illness, with case-fatality rates of approximately 15%
reported among hospitalised patients [1]. The disease has been recorded as endemic in
several countries within the United Nations West Africa sub-region, particularly Nigeria,
Sierra Leone, Liberia, and Guinea, where recurrent outbreaks, sporadic infections, and high
seropositivity have been documented for decades [2,3]. Although estimates vary, Lassa
virus (LASV) infection is estimated to occur in several million individuals annually in
West Africa [4], the majority of whom remain asymptomatic or experience mild illness. In
contrast, clinical Lassa fever (LF) is estimated to account for several hundred thousand
cases each year, with mortality often underestimated due to limited surveillance, poor
diagnostic capacity, and the tendency of LF to mimic other febrile illnesses such as malaria,
typhoid, and dengue [5]. Human infection occurs primarily through zoonotic transmission,
typically through direct or indirect contact with excreta of either rats or rodents.

The multimammate rat (Mastomys natalensis) is recognised as the principal reservoir
host capable of maintaining, shedding, and transmitting LASV across generations [6]. How-
ever, recent findings suggest that LASV circulation may be more complex than previously
assumed. Molecular and ecological studies have identified LASV-positive individuals in
other commensal rodent taxa, including Mus spp., Tatera spp., Rattus spp., and several
peri-domestic species frequently found in rural and urban households [7,8]. While the
extent to which these species support vertical or horizontal transmission remains unclear,
their involvement regarding host diversity, viral spillover, and ecological determinants of
persistent transmission in endemic communities raises important questions on the infec-
tion rate of the LF. Determining the reservoir competence of these non-traditional hosts is
therefore crucial for understanding the full epidemiological view of LASV in West Africa.

Serological studies provide evidence of widespread LASV exposure across endemic
regions. IgG seropositivity has been reported in both symptomatic and asymptomatic
individuals, suggesting that LASV infection often occurs silently, particularly in rural
populations [8,9]. In West Africa, community-based surveys have detected IgG prevalence
ranging from <10% to >50%, with the highest values frequently observed in areas charac-
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terised by close human-rodent interactions, poor household infrastructure, and high rodent
density [10,11]. A recent community-based study conducted in Guinea reported LASV IgG
seroprevalence exceeding 80% despite a relatively low number of reported clinical Lassa
fever cases, underscoring the substantial burden of asymptomatic or unrecognised LASV
infection in some endemic settings [12]. In Nigeria, several seroprevalence investigations
indicate especially high IgG positivity in the North-Central region, pointing to intense and
recurrent exposure [7,13-16]. Benue and Plateau States, for instance, have repeatedly been
identified as hyper-endemic LASV zones, whereas states such as Nasarawa, Kogi, and the
Federal Capital Territory (FCT) experience sporadic but significant exposure, especially in
rural settlements and farming communities [2].

A growing body of evidence demonstrates that behavioural, environmental, and
demographic factors strongly influence LASV exposure patterns and IgG seropositivity [17].
Risk-enhancing behaviours commonly reported in endemic regions include consumption
of rodents, open sun-drying of agricultural products, poor household sanitation, and
inadequate domestic food storage [18-20]. These practices increase the probability of
contact with rodent excreta, especially in households where rodents freely access food,
water, and open spaces. Likewise, demographic conditions such as large family size, low
socio-economic status, limited access to healthcare facilities, and low awareness of LF-
prevention measures can significantly elevate exposure risks. For instance, [21] explored
the drivers of Lassa fever infections in an endemic area of Nigeria, and they found that
high mortality resulting from LASV infection was highly associated with open sun-drying
of food, poor living conditions, and open pathways of rats in households. They also noted
that lack of timely access to healthcare services, as well as the awareness rate about the
disease, increased the risk factors and vulnerability to the disease. It is important to note
that the evidence for a causal association between these purported risk behaviours and
LASYV infection or subsequent Lassa fever is limited, as current investigations have been
observational in nature and primarily describe associations rather than causation.

On the other hand, environmental determinants of LASV transmission, which include
building materials, roof or ceiling structure, type of flooring, presence of rodent burrows
around the house, and overall housing integrity, have also been implicated in increasing the
spread of LASV in West Africa. [22], examining rodent-human interactions in the Bo District
of Sierra Leone, found that building design and household infrastructure influenced LASV
transmission pathways. They recommended straightforward household modifications
such as ceiling installation, rodent-proof food storage, waste disposal improvements, and
fitting of windows and doors as cost-effective interventions to reduce LASV transmission.
These environmental variables form the basis of increasingly recognised “formative risk
indices,” which combine multiple household-level and behavioural factors into quantifiable
measures of exposure risk.

In West Africa, including Sierra Leone and Nigeria, extensive research has been
conducted that systematically examined multiple behavioural and environmental determi-
nants of LASV IgG seropositivity using an integrated, risk-index-based methodological
approach [9,23]. However, no studies of this kind have been carried out in North-Central
Nigeria to the best of our knowledge, hence the need for the current study across five States
in North-central Nigeria, which include Benue, Kogi, Nasarawa, Plateau, and the Federal
Capital Territory (FCT). Understanding which specific and modifiable factors best predict
IgG seropositivity is vital for designing targeted prevention programmes, guiding health
education, and improving surveillance systems in endemic communities. This is particu-
larly relevant in North-Central Nigeria, where the interaction between local ecology, rodent
population structure, population movement, and agricultural activities creates favourable
conditions for the persistence of LASV exposure.

https://doi.org/10.3390/zoonoticdis6010008


https://doi.org/10.3390/zoonoticdis6010008

Zoonotic Dis. 2026, 6, 8

40f24

Latitude

10.51

10.0

9.5

9.0+

8.51

8.0

7.51

7.0

6.5 1

Therefore, the current study investigates the behavioural, environmental, and demo-
graphic determinants associated with LASV IgG seropositivity among residents of selected
states in North-Central Nigeria, using a formative risk indices model.

2. Materials and Methods
2.1. Study Area

This study was conducted across five states in North Central Nigeria: Benue, Kogi,
Nasarawa, Plateau, and the Federal Capital Territory (FCT) (Figure 1). The area is charac-
terised by a mixture of Guinea and derived savannah vegetation [24], interspersed with
farmlands, rocky terrains, and river basins such as the Benue and Niger river systems,
which support year-round agricultural activity [25,26]. The climate is typically tropical,
with a marked wet and dry season, creating environmental conditions favourable for
the proliferation of Mastomys spp., the primary reservoir of Lassa virus [27]. Settlement
patterns across the region range from densely populated urban centres to remote rural
communities where traditional housing, bush encroachment, and rodent infestation are
more common [28,29].

Nigeria (Inset)

Plateau

Nasarawa

Study Area States

6 7 8 9 10
Longitude
Figure 1. Map of the study area comprising Benue, Kogi, Nasarawa, Plateau, and the Federal Capital
Territory. Coordinate gridlines and an inset map of Nigeria are provided for geographic context. The
area coloured red in the inset map is North Central, Nigeria, and it includes the study sites. The grey
area is the other states in Nigeria.

Demographically, North Central Nigeria hosts a diverse population engaged predom-
inantly in farming, trade, and civil service. These socio-economic dynamics, combined
with varying standards of housing quality, sanitation, and waste management, shape
human-rodent contact patterns across communities [30]. Epidemiologically, the region has
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recorded recurring Lassa fever outbreaks and remains a critical hotspot for surveillance due
to its ecological suitability for rodent reservoirs, mobility of populations, and expanding
human settlements [2,31].

2.2. Study Design and Setting

This study is part of a larger longitudinal cohort designed to monitor Lassa fever
infection dynamics over time across North Central Nigeria. The analysis presented here
is based on baseline data collected during the first phase of the study. Five states within
the North Central geopolitical zone, Benue, Kogi, Nasarawa, Plateau, and the Federal
Capital Territory (FCT), were included because this region represents a major Lassa fever
belt in Nigeria, characterised by high annual case reports, rodent infestation, and diverse
ecological and socio-demographic patterns that influence zoonotic disease transmission.

To ensure geographic representativeness while maintaining feasibility for repeated
follow-up, two Local Government Areas (LGAs) were purposively selected in each state.
The selection criteria included: (1) documented Lassa fever activity or historical case reports,
(2) ecological suitability for Mastomys spp., (3) population density and settlement patterns
that provide variability in environmental and household conditions, and (4) logistical
accessibility to facilitate ongoing longitudinal tracking. Ecological suitability measures for
Mastomys spp. were not available for all LGAs; therefore, LGA selection was purposive,
and the generalizability of findings to other areas within the states should be interpreted
with this limitation in mind.

2.3. Study Population and Eligibility Criteria

The study population included both adults (>18 years) and minors (participants
aged 1-17 years) residing permanently within selected households in the study LGAs.
Hence, age-appropriate consent procedures were followed. Written informed consent was
obtained from all participants aged 18 years and above. For participants younger than
18 years, parental or guardian consent was obtained, and age-appropriate assent was
secured from children and adolescents judged capable of providing it, in accordance
with national ethical guidelines and the approved protocol. Only individuals whose par-
ents/guardians provided consent, and who themselves provided assent when applicable,
were enrolled in the study. Individuals were eligible if they had lived in the study LGAs
for at least six months to ensure meaningful exposure assessment. Temporary visitors or
persons unwilling to provide blood samples were excluded.

2.4. Sample Size Determination

The required sample size for this study was guided by principles of predictive mod-
elling and epidemiological survey design. For the prevalence estimation of Lassa virus IgG
seropositivity, the minimum sample size per state was first computed using the standard
formula for a single-population proportion as in (1).

2 —
No ZPl-p)

= ®

where

n = minimum required sample size.

Z = standard normal value corresponding to the desired confidence level (1.96 for
95% confidence).

p = expected prevalence of Lassa virus IgG seropositivity.

d = precision (margin of error).
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Using an estimated IgG prevalence of 20% (0.20) for the sample size, rounding slightly
downward from the 21% reported in a recent Nigerian serosurvey [32]. This rounding is
consistent with standard epidemiologic practice, where prevalence estimates vary modestly.
With a precision of 5% (0.05) and 95% confidence, the sample size was computed thus:

b 1.962 x 0.20(1 — 0.20)

0,052 ~ 246

To ensure adequate representation across the five states (Benue, Kogi, Nasarawa,
Plateau, and FCT), and to account for design effects related to multistage sampling, the
value was inflated by a design effect (DEFF) of 1.5, yielding;:

Nadjusted = 246 X 1.5 & 369 per state

The original sample-size calculations targeted approximately 369 participants per
state. Operational realities during baseline recruitment (field access, consent patterns
and logistics) resulted in the following state-level enrolment: Benue n = 118, Kogi
n = 135, Nasarawa n = 127, Plateau n = 276, and FCT n = 302 (total N = 958). Conse-
quently, state-level prevalence estimates were not analysed as they would have wider
uncertainty than originally planned. However, the overall sample (N = 958) and the num-
ber of IgG positive events (1 = 182) provided sufficient statistical power for the planned
multivariable modelling and robust bootstrap estimation of standardised effects. The
frequency of IgG and IgM across study locations is presented in Supplementary Table S1.

2.5. Sampling Strateqy

A multistage sampling approach was employed: Five North Central states were in-
cluded due to their epidemiological relevance to Lassa fever. Two LGAs per state were
purposively selected as described in the study design section. Within each LGA, communi-
ties were randomly selected. Systematic random sampling was used to select households,
with sampling intervals determined by community size. Eligible participants, adults and
minors aged 1 year and above, were identified within each selected household. Up to three
participants per household were enrolled, depending on eligibility and availability. When
more than three eligible individuals were present, participants were selected using a simple
random draw method to ensure unbiased representation across age groups. For minors,
parental or guardian consent and age-appropriate assent were obtained before enrolment.

2.6. Data Collection Procedures
2.6.1. Questionnaire and Environmental Assessment

Baseline data collection employed a structured interviewer-administered questionnaire
capturing: Rodent exposure (see rodents at home, have rodent burrows around house);
House integrity characteristics (hole in ceiling or roof, ceiling present in house, doors
windows fit well); Food safety practices (food stored or dried in the open, eat or family eat
rodents); Household composition; Individual sociodemographic characteristics.

2.6.2. Biological Sample Collection and Laboratory Testing

The venous blood samples were obtained from all study participants for serological
analysis. Participants were categorised as minors (<18 years) and adults (>18 years). Blood
collection was performed under sterile conditions, with volumes adjusted according to age
and physiological suitability. Adults (>18 years) provided 5 mL of venous blood. Among
minors, younger participants provided reduced volumes of approximately 2-3 mL, while
older adolescents (15-17 years), who were physiologically comparable to adults, provided

https://doi.org/10.3390/zoonoticdis6010008


https://doi.org/10.3390/zoonoticdis6010008

Zoonotic Dis. 2026, 6, 8

7 of 24

up to 5 mL of venous blood. All collected volumes were within ethically approved limits
and sufficient for both IgG and IgM ELISA assays.

Blood samples were collected by trained laboratory technicians into EDTA-treated
microtubes and packaged using a triple-layer system comprising primary receptacles, sec-
ondary containers, and an outer shipping package. Samples were prepared in triplicate and
transported within 24 h under cold-chain conditions to Irrua Specialist Teaching Hospital,
Edo State. Serum was separated for baseline and follow-up serological testing, while
plasma was preserved for planned molecular analyses. All specimens were inactivated
using 0.5% sodium hypochlorite for 30 min and initially stored at —20 °C. Transportation
was carried out in portable coolers with ice packs to maintain a temperature of approxi-
mately —20 °C. Upon arrival at the laboratory, samples were immediately transferred to
—80 °C storage to ensure long-term stability of antibodies and nucleic acids, minimise
protein degradation, preserve antibody reactivity, and maintain viral RNA integrity for
potential RT-PCR testing in IgM-positive participants during follow-up visits.

Serum IgG and IgM antibodies against Lassa virus were measured exclusively using
the commercially available Panadea LASV (NP) IgG/IgM ELISA kits (Panadea Diagnos-
tics GmbH, Hamburg, Germany). All assays were performed strictly according to the
manufacturer’s instructions, which are based on established ELISA formats described
previously [9,33].

The Panadea IgG assay employs plates coated with recombinant human Fc gamma
receptor IIA (CD32a) or rheumatoid factor, while IgM detection is based on a p-capture
ELISA format using anti-human IgM-coated plates. These formats constitute integral
components of the Panadea kit design and do not represent separate or independently
developed ELISA assays.

2.7. Construction of Formative Risk Indices

Formative risk indices were developed to capture multidimensional household, be-
havioural, and environmental exposure domains relevant to Lassa virus transmission.
Indicators were selected a priori based on established epidemiological and ecological
understanding of Lassa fever transmission, including rodent-human contact patterns,
household structure, and food storage practices, and were coded so that higher values
consistently reflected higher exposure risk [1,3,34].

The indices were constructed using a theory-driven equal-weighting approach, consis-
tent with established recommendations for formative index development when no strong
empirical or theoretical basis exists for differential weighting [35,36]. Specifically, binary
indicators within each domain were first coded so that higher values consistently repre-
sented higher exposure risk. Indicators within each formative domain were then summed
with equal contribution, reflecting the assumption that each indicator represents a distinct
but necessary component of the exposure construct. No outcome-based or data-driven
optimisation was used in index construction to avoid circularity, overfitting, and loss
of interpretability.

The observed indicators and their assigned weights used to construct each index are
shown in Table 1.

The Food Safety formative index combined unsafe food-handling practices (open
food storage or drying and rodent consumption), while the House Integrity formative
index combined structural features facilitating rodent entry (roof or ceiling damage, ceiling
presence, and poorly fitting doors or windows).

A Rodent Exposure Index was constructed separately to represent proximal exposure
pathways. The Rodent Exposure Index was constructed as a reflective index, capturing di-
rect household-level rodent contact. Rodent exposure was specified as a reflective construct
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because its indicators represent observable manifestations of a common underlying level of
rodent infestation. Seeing rodents in the household and the presence of rodent burrows
are expected to co-occur as consequences of the same latent exposure process, justifying a
reflective measurement specification. Two binary indicators were included: seeing rodents
inside the home (see_rodents_at_home) and observing rodent burrows around the house
(have_rodent_borrows_around_house).

Table 1. Observed indicators, measurement type, and a priori weights used to construct formative
and reflective indices.

Indicator Construct Measurement Type  Assigned Weight Rationale
see_rodents_at_home RodentExposure Reflective 0.5 Equfﬂ Welghtlng
(2 indicators)
have_rodent_borrows_around_house RodentExposure Reflective 0.5 Equfil v\./elghtmg
(2 indicators)
food_stored_or_dried_in_open FoodSafety_Formative Formative 0.5 Equal weighting
(2 indicators)
eat_or_family_eat_rodent FoodSafety_Formative Formative 0.5 Equfﬂ WEIghtmg
(2 indicators)
hole_in_ceiling_or_roof Houselntegrity_Formative Formative 0.33 Equfil v\'/elghtmg
(3 indicators)
ili i i . : Equal weighting
ceiling_present_in_house Houselntegrity_Formative Formative 0.33 (3 indicators)
doors_windows_fit_well_rc Houselntegrity_Formative Formative 0.33 Equal weighting

(3 indicators)

All indices were standardised to a zero mean and unit variance using the z-score
transformation as in (2). X
i —Hj
Zij = o 2)
where Xi]- is the raw score of index j for participant 7, pj is the mean, and oj is the
standard deviation.

To quantify the contribution of each indicator to its formative construct, weights were
calculated as the Pearson correlation coefficient between each indicator and the respective
latent index using (3).

wjx = Corr(Xjx, Latent;) 3)

where X is the indicator k for construct j, and wj, represents the weight.

These weights indicate the relative contribution of each observed variable to the
corresponding latent construct. For reflective constructs, higher weights suggest stronger
item-to-construct relationships, whereas for formative constructs, weights indicate the
importance of each component in defining the index.

The standardised indices were included as predictors of LFV IgG seropositivity in a
logistic regression model, alongside covariates such as age, sex, and household size, as
in (4).

logit(P(IgG; = 1)) = p°
+pB1 RodentExposure;
+pB2 FoodSafetyFormative;
+B3 HouselntegrityFormative; 4)
+ ,34 A gei
+B5 HouseholdSize;
+Be Sex;
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To facilitate interpretation, standardised regression coefficients were computed as

in (5).
O’Xj (5)

std _ .
Pt =hix ologit(P)

where X is the standard deviation of predictor j, ologit (15) is the standard deviation of the
predicted logit values and 8; denotes the unstandardized logistic regression coefficient for
the predictor X;, representing the change in the log-odds of IgG seropositivity associated
with a one-unit increase in X;.

2.8. Statistical Analysis

Data were analysed using Python (version 3.10.9) statistical environments. Descriptive
statistics included means, standard deviations, frequencies, and 95% confidence intervals.
The primary analysis involved bootstrap-enhanced logistic regression (1000 iterations)
to model determinants of Lassa virus IgG seropositivity using formative indices and
covariates. Standardised coefficients and bootstrap confidence intervals were used to assess
the magnitude and precision of effects.

Multicollinearity was evaluated using Variance Inflation Factors (VIFs), with all values
below 1.2 indicating no problematic multicollinearity. Model performance was assessed
using metrics such as the Area Under the ROC Curve (AUC) for discrimination [37], that is,
how well the model can clearly distinguish between participants who were IgG seropositive
and those who were not, Calibration curves and the Brier score for predictive accuracy [38],
and Pairwise correlation matrices to explore variable relationships.

All analyses were two-tailed with significance thresholds set at p < 0.05, al-
though emphasis was placed on effect sizes and confidence intervals rather than strict
significance testing.

2.9. Ethical Considerations

Ethical approval was obtained from the Ethical Committee of the Federal University
of Health Sciences, Otukpo (FUHSO) and the National Health Research Ethics Committee
(NHREC) of Nigeria, approval number: NHREC 1 January 2007-1 September 2023. Data
confidentiality and biosafety procedures adhered to national guidelines for infectious
disease research.

3. Results

3.1. Study Population Characteristics
3.1.1. Sociodemographic Characteristics

A total of 958 participants were included in the analysis. The gender distribution
showed a slightly higher proportion of females (53.86%, 95% CI 50.71 to 57.02) compared
to males (46.14%, 95% CI 42.98 to 49.29), as shown in Table 2.

The household composition showed that respondents lived in moderately large house-
holds. The mean number of persons per household was 6.32 (95% CI 6.04 to 6.59), with
some households having as many as 35 occupants. Similarly, the number of houses within
compounds averaged 2.76 (95% CI 2.61 to 2.91). These metrics reflect the communal living
patterns typical of many Nigerian rural and peri-urban settings, where extended families
often cohabitate.

Age distribution revealed that participants were relatively young, with a mean age
of 33.72 years (95% CI 32.65 to 34.78) and a median of 32 years (IQR 25). Age ranged
from 1 to 86 years, suggesting a broad representation across the life course (Table 3). The
wide age range strengthens the generalizability of findings to diverse age groups within
the population.
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Table 2. Distribution of Categorical Study Population Characteristics.

Variable Category Count Percent 95% CI
Individual-level characteristics (N = 958 individuals)
Sex Female 516 53.86 50.71-57.02
Male 442 46.14 42.98-49.29
Previous Lassa fever diagnosis No 950 99.16 98.59-99.74
Yes 8 0.84 0.26-1.41
IgG serostatus Negative 776 81 78.52-83.49
Positive 182 19 16.51-21.48
IgM serostatus Negative 947 98.85 98.18-99.53
Positive 11 1.15 0.47-1.82
Eat rodents No 723 75.47 72.75-78.19
Yes 235 24.53 21.81-27.25
Household-level characteristics (N = 958 households)
Rodent burrows around the house Yes 834 87.06 84.93-89.18
No 124 12.94 10.82-15.07
See rodents at home Yes 832 86.85 84.71-88.99
No 126 13.15 11.01-15.29
Food stored/dried in the open Yes 561 58.56 55.44-61.68
No 397 41.44 38.32-44.56
Ceiling present in the house Yes 855 89.25 87.29-91.21
No 103 10.75 8.79-12.71
Hole in the ceiling or roof No 486 50.73 47.56-53.90
Yes 472 49.27 46.10-52.44
Doors/windows fit well Poor fit 692 72.23 69.40-75.07
Well-fitted 266 27.77 24.93-30.60

Table 3. Distribution of Continuous Study Population Characteristics According to Data Distribution.

Variable N Mean (SD) 95% CI (Mean) Median (IQR) Min Max
Participant age (years) 958 33.72 (16.88) 32.65-34.78 - 1 86
Number of persons in household 958 - - 5(3) 1 35
Number of houses in the compound 958 - - 2(3) 1 20

3.1.2. Environmental and Behavioural Characteristics

Environmental exposure patterns strongly suggested a high degree of rodent-human
interaction in the study communities. A substantial proportion of participants reported
seeing rodents at home (86.85%, 95% CI 84.71 to 88.99) and observing rodent burrows
around their houses (87.06%, 95% CI 84.93 to 89.18) (Table 2).

About one-quarter (24.53%, 95% CI 21.81 to 27.25) reported consuming rodents. Nearly
59% store or dry food in the open, a practice that increases the likelihood of contamination
by rodent excreta. Also, housing quality indicators showed structural deficiencies. While
most houses had ceilings (89.25%), almost half (49.27%) reported holes in their ceilings or
roofs, and a large majority (72.23%) indicated that doors and windows did not fit well. Such
structural gaps facilitate rodent entry and establish opportunities for viral contamination
within living spaces.

3.1.3. Clinical and Serological Characteristics

Previous diagnosis of Lassa fever was extremely rare in the study population, with
only 8 participants (0.84% of 958 respondents) reporting a prior diagnosis (Table 2), thereby
limiting the ability to reliably estimate IgG seroprevalence within this subgroup. This
low prevalence may reflect underdiagnosis, limited access to confirmatory testing, or
misclassification of febrile illnesses in the region. Serological findings showed that 19%
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of participants had IgG antibodies, indicating prior exposure to Lassa virus, while only
1.15% were IgM-positive, reflecting very recent or ongoing infection. The moderate IgG
positivity, coupled with very low IgM positivity, aligns with patterns of endemic Lassa virus
circulation characterised by sporadic acute infections but ongoing background exposure.
The distribution of IgG and IgM serostatus by age group among study participants is
presented in Supplementary Table S2.

3.1.4. Construction of Formative Indices

Two formative indices were created to capture household and environmental deter-
minants of Lassa virus exposure: FoodSafety_Formative and Houselntegrity_Formative.
Items contributing to FoodSafety_Formative included whether food was stored or dried
in the open and the consumption of rodents by household members. The standardised
weights for these items were 0.85 and 0.798, respectively, indicating that open food storage
had a slightly higher contribution to the index (Table 4).

Table 4. Formative index construction showing standardised path weights and indicator—construct

correlations.

Indicator Construct Standardized Weight = Indicator—Construct Correlation
food_stored_or_dried_in_open FoodSafety_Formative 0.85 0.621
eat_or_family_eat_rodent FoodSafety_Formative 0.798 0.583
hole_in_ceiling_or_roof Houselntegrity_Formative 0.768 0.402
ceiling_present_in_house Houselntegrity_Formative 0.328 0.379
doors_windows_fit_well_rc Houselntegrity_Formative 0.574 0.421
see_rodents_at_home RodentExposure 0.919 0.845
have_rodent_burrows_around_house RodentExposure 0.918 0.832

Similarly, Houselntegrity_Formative was constructed from ceiling integrity, the
presence of holes in the roof, and the fit of doors/windows. Weights ranged from
0.328 to 0.768, with holes in the ceiling and roof contributing most strongly to this in-
dex (Table 4). Rodent exposure was modelled reflectively, with high factor loadings
on seeing rodents at home (0.919) and rodent burrows around the house (0.918). Be-
cause it is reflective, the index assumes that both indicators (see_rodents_at_home and
have_rodent_borrows_around_house) are manifestations of the underlying construct “Ro-
dent Exposure,” meaning the observed variables reflect the latent level of rodent contact
rather than defining it additively (as is the case for the formative indices). The high correla-
tions between each indicator and the index (=20.92) indicate that both measures consistently
capture the same underlying exposure pathway.

The resulting formative indices were standardised and used as predictors in logistic
regression models for IgG seropositivity. Table 4 presents the indicators and their stan-
dardised weights used to construct the indices. The weights shown represent standardised
correlations between each indicator and its corresponding formative index for descriptive
purposes; they were not used in the construction of the formative indices.

The RodentExposure indicators exhibited the strongest correlations with their con-
struct (r = 0.845 and 0.832), highlighting the reliability of these reflective measures. Food-
Safety_Formative indicators had moderate correlations (r = 0.583-0.621), while House-
Integrity_Formative indicators showed weaker correlations (r = 0.379-0.421), suggesting
some variability in how individual household infrastructure components contribute to the
overall index.
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3.2. Logistic Regression Model

Logistic regression analysis was conducted to evaluate predictors of Lassa virus IgG
seropositivity using standardised formative indices alongside demographic covariates. The
model incorporating formative indices demonstrated modest discriminative performance
rather than strong individual-level predictive ability. The calibration plot (Figure 2) indi-
cated that predicted probabilities closely matched observed outcomes, with a Brier score
of 0.148, which represents a modest improvement over a null model based solely on the
observed IgG prevalence (~19%) and therefore reflects incremental predictive information
contributed by the included variables. suggesting acceptable calibration and minimal
overall prediction error. This score indicates that the model provides reasonably calibrated
population-level risk estimates, but it is not optimised for the reliable identification of
individual seropositive cases.

Calibration Plot (Brier=0.148)

1.0 1

0.8 1

o
[e)]
1

Observed Probability
o
N

0.2 1

0.0 1

0.0 0.2 0.4 0.6 0.8 1.0
Predicted Probability

Figure 2. Calibration plot of the logistic regression model predicting IgG seropositivity. The plot
compares predicted probabilities of Lassa virus exposure (x-axis) with observed probabilities (y-axis).
The diagonal dashed line represents perfect calibration, and the blue line represents the predicted
probabilities. The blue line did not align perfectly with the diagonal line, which indicates that the
model slightly underestimates risk. The Brier score of 0.148 quantifies overall prediction accuracy,
with lower values indicating better calibration. Deviations from the diagonal indicate over- or
under-estimation of risk by the model.

To ensure the robustness of the logistic regression model, we evaluated multicollinear-
ity among predictors using the Variance Inflation Factor (VIF) and the correlation matrix.
VIF values for all predictors ranged from 1.01 to 1.10 (Table 5), indicating that multicollinear-
ity was negligible.
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Table 5. Variance Inflation Factor (VIF) values for predictor variables in the logistic regression
model. All VIF values are below 1.2, indicating no evidence of problematic multicollinearity among
the predictors.

Variable VIF
RodentExposure 1.1
FoodSafety_Formative 1.09
Houselntegrity_Formative 1.07
participant_age 1.01
num_persons_in_household 1.02
sex_encoded 1.01

The pairwise correlation coefficients among predictors were low, with the highest
observed correlation being 0.24 (RodentExposure x FoodSafety_Formative) (Figure 3),
further supporting that predictors are not highly correlated. These findings suggest that
each formative index and covariate contributes unique information to the model, justifying
their simultaneous inclusion in the regression.

RodentExposure - 0.24 0.19 0.01 0.11 0.02 1.0
FoodSafety_Formative- 0.24 0.02 -0.01 0.07 0.8
Houselntegrity Formative-  0.19 0.00 0.08  —0.06 0.6
i -0.4
participant_age- 0.01
-0.2
num_persons_in_household-  0.11
-0.0

sex_encoded- 0.02

Figure 3. Pairwise Correlation Heatmap of the predictors. The colour intensity indicates the strength
and direction of associations. Strong positive and negative correlations are easily identifiable through
the gradient scale in the colour bar.

The model’s discriminative capacity is modest rather than strong, as shown in Figure 4,
with an area under the ROC curve (AUC) of 0.63. While this indicates that the model
performs better than chance at distinguishing seropositive from seronegative participants,
the level of discrimination is limited and should be interpreted cautiously, particularly
given the imbalance in IgG serostatus. It also highlights that other unmeasured factors likely
contribute to Lassa virus exposure risk. This AUC value is consistent with community-
based epidemiological models of endemic zoonotic infections [39], where transmission
dynamics are complex and multiple latent factors, such as rodent behaviour, community-
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level sanitation, and seasonal effects, may influence infection risk and where the primary
analytical goal is etiologic inference rather than individual-level classification.

1.0 4 = AUC = 0.629

0.8 1

0.6 1

0.4+

True Positive Rate

0.2 4

0.0 1

0.0 0.2 0.4 0.6 0.8 1.0
False Positive Rate

Figure 4. Receiver Operating Characteristic (ROC) Curve and AUC Value. The curve depicts the
trade-off between sensitivity (true positive rate) and specificity (false positive rate), while the Area
Under the Curve (AUC) quantifies the model’s overall discriminative ability. A higher AUC indicates
a stronger capacity to distinguish between IgG-positive and IgG-negative individuals. The diagonal
line indicates that there is no discrimination. A ROC curve aligning perfectly or below this line
indicates that the model is just making random guesses.

Although the model demonstrated discrimination above chance (AUC = 0.63), this
level of performance indicates modest discriminative ability and should be interpreted
cautiously. Given the IgG seroprevalence of approximately 19%, a null model assigning
the same predicted probability to all participants would be expected to yield a Brier
score of approximately 0.16. The observed Brier score of 0.148, therefore, represents a
modest improvement over the null baseline, indicating incremental predictive information
contributed by the included household, behavioural, and demographic variables rather
than strong individual-level predictive performance.

3.3. Standardised Effects and Comparative Influence of Predictors

To better quantify the relative influence of each predictor, bootstrap-derived stan-
dardised coefficients with 95% confidence intervals (1000 iterations) were examined. The
standardised coefficients shown in Figure 5 provide a clearer ranking of the relative impor-
tance of predictors of IgG seropositivity by placing all variables on a common scale. Among
the predictors evaluated, household size exhibited the strongest effect, with a substantial
negative standardised coefficient (Std_Coeff = —0.409, 95% CI: -0.677 to —0.196).
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Figure 5. Forest plot of bootstrap-derived standardised logistic regression coefficients for IgG
seropositivity. The plot displays the effect sizes (points) and 95% confidence intervals (horizontal
lines) for each household, environmental, and demographic predictor included in the model. Positive
coefficients indicate increased odds of Lassa virus exposure, while negative coefficients indicate
reduced odds. The vertical red line dividing the plot into negative and positive effect regions
represents the line of no effect (effect size = 0).

Rodent exposure demonstrated a moderate positive standardised effect (Std_Coeff = 0.200,
95% CI: 0.023 to 0.430), reaffirming its critical role as a proximal exposure pathway for Lassa
virus. This effect size reflects meaningful variation in IgG seropositivity attributable to
differences in rodent presence and activity within the household environment. Participant
age also showed a moderate positive effect (Std_Coeff = 0.204, 95% CI: 0.055 to 0.352),
consistent with the notion of cumulative exposure risk; older individuals have had more
prolonged opportunity for contact with rodent-contaminated environments.

In contrast, the formative constructs Houselntegrity and FoodSafety demonstrated
relatively weak and statistically non-significant standardised effects, with confidence inter-
vals crossing zero (Houselntegrity: Std_Coeff = 0.146, 95% CI: —0.033 to 0.326; FoodSafety:
Std_Coeff = 0.051, 95% CI: —0.100 to 0.207). These results suggest that although these
constructs are conceptually relevant contributors to household-level vulnerability, their
measurable contribution to IgG seropositivity was modest in this model, once more proxi-
mal exposure factors, particularly rodent activity, were accounted for.

Sex showed a small positive association (Std_Coeff = 0.124, 95% CI: —0.044 to 0.278),
indicating minimal gender-related differences in exposure risk within this cohort. The wide
confidence interval and lack of statistical significance emphasise that any sex-related effect,
if present, is likely weak.

3.4. Household, Behavioural and Environmental Determinants of Lassa Virus Exposure

The formative path model in Figure 6 illustrates how household, behavioural, and en-
vironmental factors jointly contribute to the risk of Lassa virus exposure. In this framework,
the FoodSafety_Formative and Houselntegrity_Formative constructs were specified as
formative indices, meaning that their indicators contribute to the definition of the construct
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rather than verifying a causal process. As such, the weight magnitude of each indicator
reflects its relative contribution to the overall risk index.

see_rodents_at_home

0.918

food_stored _or_dred in_open RodentExposure —— % have_rodent_borrows_around_house

eat_or_family eat rodent L 0.793 FoodSafety Formative
R o 0.768 . . .
hole_in_ceiling or roof —————» HouseIntegrity Formative

ceiling present_in_house

doors_windows_fit well rc num_persons_in_household

K

0.328

participant_age

sex_encoded

Figure 6. Formative path diagram showing standardised path weights. Arrows from indicators to
formative indices denote the contribution of each indicator to its index. Arrows from indices and
covariates to IgG show standardised effect directions and relative magnitudes derived from the
logistic regression model. Coefficients in this diagram are illustrative; statistical significance should
be interpreted from the regression results in Figure 5 and the associated confidence intervals.

The formative path diagram in Figure 6 illustrates how observed household, be-
havioural, and environmental indicators jointly construct higher-order formative risk
indices, which, together with key sociodemographic variables, predict IgG seropositivity to
Lassa virus. Unlike reflective models, the arrows in this formative specification indicate
that the observed indicators define the latent constructs rather than being consequences
of them; accordingly, the magnitude of the outer weights reflects the relative contribution
of each indicator to its respective formative index. Figure 6 is presented as a conceptual
and descriptive representation of the underlying regression model structure, with path
coefficients indicating standardised effect directions and relative magnitudes for visual
comparison only. Formal statistical inference and assessment of significance are derived
exclusively from the bootstrap-derived standardised logistic regression.

3.4.1. Food Safety Index

The FoodSafety_Formative construct was composed of two indicators: food stored
or dried in the open (standardised path coefficient = 0.85) and consumption of rodents by
household members (standardised path coefficient = 0.798). These indicators contributed
substantially to the index, reflecting their relative importance within the construct. While
the index represents potential behavioural pathways for exposure, its association with
IgG seropositivity in the logistic regression was small and not statistically significant,
indicating that unsafe food practices may contribute only modestly to overall exposure in
this population.

3.4.2. Household Integrity Index

The Houselntegrity_Formative index combined structural features of the household,
including holes in ceilings or roofs (standardised path coefficient = 0.768), poorly fitting
doors and windows (standardised path coefficient = 0.574), and ceiling presence (standard-
ised path coefficient = 0.328). These weights illustrate the relative contribution of each
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structural factor to the index. Although conceptually these features could facilitate rodent
entry, the index showed a positive but non-significant association with IgG seropositivity
in the regression analysis, suggesting that structural vulnerabilities alone were not strong
independent predictors of exposure in this cohort.

3.4.3. Rodent Exposure Factor

The RodentExposure construct retained a reflective specification and exhibited high
loadings on seeing rodents inside the home (0.919) and observing rodent burrows around
the house (0.918), which indicate that these variables dominate the construction of the
rodent exposure index. This confirms that visible rodent activity strongly co-occurs within
households. The construct demonstrated a moderate and statistically meaningful positive
association with IgG seropositivity (0.388), indicating that rodent presence remains a key
proximal determinant of exposure in this population.

3.4.4. Paths to IgG Seropositivity

Several household and environmental factors showed direct associations with IgG
positivity. Houselntegrity_Formative showed a positive but statistically non-significant
directional association with IgG seropositivity (standardised path coefficient = 0.281), indi-
cating a weak and inconclusive trend toward higher exposure in households with poorer
structural conditions. Similarly, FoodSafety_Formative demonstrated a small positive and
non-significant association with IgG seropositivity (standardised path coefficient = 0.096).
These findings suggest that while housing integrity and food-handling practices are con-
ceptually relevant components of the exposure framework, their measurable contributions
to IgG seropositivity were modest and not independently predictive once more proximal
determinants, particularly rodent exposure, were accounted for in the regression model.

Among demographic variables, participant age exhibited a positive association with
IgG (0.392), consistent with cumulative lifetime exposure. In contrast, the number of per-
sons in the household was strongly and negatively associated with IgG (—0.795). This
finding, though unintuitive, may indicate socio-behavioural patterns such as shared vigi-
lance or housing arrangements that reduce individual risk, improved household routines,
or structural differences in larger households that reduce per-person exposure. Sex showed
a modest positive association with IgG seropositivity (0.24). Given the coding scheme
used (male = 1, female = 0), this indicates that males were somewhat more likely to be IgG
positive than females. This pattern may reflect gender-related differences in daily activities,
occupational exposures, or behavioural practices that influence opportunities for contact
with rodents or contaminated environments.

4. Discussion

The study population characteristics highlight environmental and behavioural con-
ditions that create a high-risk setting for Lassa virus transmission. In this study, slightly
more females than males participated, reflecting a modest gender imbalance in the study
population (Table 2). This indicates a well-balanced study population with a modest
female predominance, which is typical of community-based surveys where women are
often more available or willing to participate [40-42]. The near-even distribution, however,
still provides a balanced representation of both sexes for examining Lassa virus exposure
and related risk factors. The widespread presence of rodents in homes and around living
areas (Table 2), coupled with structural housing deficiencies, suggests that rodent-human
contact is likely frequent and difficult to avoid. Practices such as open food storage further
amplify the risk of contamination [16,43—45]. The substantial IgG seropositivity (19%)
signals that past exposure to Lassa virus is relatively common in the cohort, even though
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few individuals report prior diagnoses. It is important to note that the reported overall IgG
seroprevalence of 19% reflects the sample composition and was not weighted by the total
population of each state. While population weighting could provide estimates more repre-
sentative of state-level prevalence, our study’s primary focus was on identifying household,
behavioural, and environmental determinants of Lassa virus exposure. Consequently, the
unweighted seroprevalence serves as a descriptive measure of exposure in the study cohort
and does not affect the validity of the associations observed in the multivariable models.
The observed seroprevalence of 19% in this study is consistent with findings from other
endemic regions in West Africa, which have similarly reported high rates of prior Lassa
virus (LASV) exposure among community populations [12,23,46—48]. This discrepancy
reinforces the likelihood of under-recognition of Lassa fever cases in routine healthcare. In
contrast to certain studies focusing on hospital-based outbreaks, which may show different
exposure profiles, our community-based data emphasises the silent, pervasive circulation
of the virus in the general population.

Although the previous literature suggests that large household sizes and compound
living arrangements may facilitate intra-household transmission once infection is intro-
duced [18,19,22]. The baseline findings of this study showed a protective association, with
individuals in larger households exhibiting lower odds of IgG seropositivity (Figure 5).
This inverse relationship may reflect shared behavioural, structural, or socio-environmental
factors that reduce individual-level exposure in larger family settings. For example, dis-
tributed household duties, lower per-person contact with rodent reservoirs, and differing
patterns of room use and sleeping arrangements may collectively reduce individual risk.
However, because this analysis is based on baseline data only, future longitudinal follow-up
is needed to clarify whether this pattern persists over time and whether household size
influences incident infections differently from past exposure. The demographic profile,
with strong representation across age groups, indicates that the observed patterns are not
restricted to specific subpopulations but reflect broader community risk.

A striking pattern in this study was the high level of rodent presence reported within
households, with 86.85% of participants indicating they frequently saw rodents inside
their homes and 87.06% observing rodent burrows around their houses. These findings
are consistent with evidence from other West African settings, underscoring that rodent
infestation is a widespread environmental reality rather than an isolated problem. For
instance, [49] documented an 82.3% household rat prevalence rate in southeast Nigeria,
while [22] reported that 92.4% of respondents in Sierra Leone frequently encountered
rodents indoors. These patterns highlight the pervasive nature of rodent activity across
the region and illustrate the sustained opportunities for rodent-human interaction that
may facilitate the environmental transmission of Lassa virus. The household structural
indicators, particularly the presence of holes in ceilings and poorly fitting doors and
windows (Figure 6), suggest potential vulnerabilities that may facilitate rodent entry. In
the logistic regression model, this index showed a modest positive standardised effect
on IgG seropositivity (Std_Coeff = 0.146), though the confidence intervals indicated that
this association was not statistically significant. These patterns suggest that structural
vulnerabilities may contribute to rodent entry and potential Lassa virus exposure, but the
evidence is not conclusive in this cohort. Nevertheless, these findings point to the potential
value of exploring housing improvements, such as sealing gaps, repairing ceilings, and
enhancing door and window fit, as part of broader community-based strategies for Lassa
fever prevention in endemic areas.

Behavioural factors were considered in the analysis of exposure pathways, with a weak
association observed in regression models. Practices such as storing or drying food in open
environments and consuming peridomestic rodents, behaviours documented in several
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West African settings as part of household-level dietary practices [20,50,51], were positively
associated with the latent Food Safety index. Although the FoodSafety_Formative construct
showed a smaller and statistically non-significant association with IgG seropositivity
compared with rodent exposure and household size, these behaviours remain relevant
components of the broader household exposure context. Interventions targeting safe food
handling and improved food storage practices may therefore be considered as supportive or
complementary measures, rather than primary drivers of risk reduction, within integrated
Lassa fever prevention strategies.

Our analysis indicated that environmental rodent exposure and household integrity,
such as the presence of holes in ceilings or poorly fitting doors and windows, were asso-
ciated with LASV IgG seropositivity, with rodent exposure showing the strongest effect
(Figure 5). Food safety index, such as eat or family eats rodents, had a smaller association,
suggesting they may represent a secondary pathway for exposure. Previous studies have
similarly highlighted the primacy of household rodent control while acknowledging that
food-related exposures can influence LASV transmission dynamics [45,52-55].

Demographic characteristics further refine risk stratification. The positive association
between age and IgG seropositivity suggest cumulative lifetime exposure to Lassa virus
rather than an increased current hazard of infection, indicating that age functions primarily
as a marker of accumulated exposure over time. Accordingly, age alone should not be
interpreted as a basis for prioritising exposure-prevention interventions, but rather as
reflecting prolonged residence in endemic environments. Findings from clinical studies
indicate that individuals aged 60 years and above experience higher mortality when acute
Lassa fever occurs [21]; however, this relates to disease severity rather than exposure
risk, which is the focus of the present analysis. Similarly, evidence from [47], which
reported markedly higher odds of Lassa virus infection among individuals aged 45 years
or older (adjusted odds ratio: 16.30; 95% CI: 5.31-50.30), aligns with the expectation that
older individuals are more likely to have accumulated past exposures and should not be
interpreted as evidence of increased current transmission risk in older age groups.

The findings in this study provide a data-driven framework for designing compre-
hensive Lassa fever control programs. Therefore, effective interventions should integrate
three core components: (1) structural improvements that limit rodent entry into homes,
(2) behavioural change interventions that address modifiable food safety and rodent-related
practices, and (3) demographic targeting that ensures optimal resource allocation to high-
risk subgroups. The formative path model and the bootstrap-derived standardised logistic
regression coefficients present a coherent and complementary narrative. The formative
constructs effectively summarise complex, multidimensional risk environments, while
the regression results confirm that rodent exposure and housing integrity are the dom-
inant environmental determinants of cumulative Lassa virus exposure, as reflected by
IgG seropositivity. Behavioural food safety factors play a secondary role, and individual
characteristics, particularly age, significantly shape long-term exposure risk. Together,
these findings validate the robustness of the formative modelling approach for captur-
ing real-world exposure pathways and provide strong empirical support for integrated
household-level interventions targeting rodent control and housing improvement in en-
demic communities.

A key strength of this study lies in its integration of household, behavioural, and
environmental determinants into standardised formative risk indices, allowing a mul-
tidimensional assessment of Lassa virus exposure that goes beyond traditional single-
variable analyses. By combining a large, community-based sample (N = 958) across five
ecologically and demographically diverse states in North-Central Nigeria with robust
bootstrap-enhanced logistic regression, the study captures both proximal and distal drivers
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of IgG seropositivity while quantifying relative effect sizes. The inclusion of reflective and
formative constructs, with careful theory-driven indicator selection, provides a refined
understanding of how rodent activity, housing integrity, and food-handling practices jointly
contribute to exposure risk. Also, the study leverages standardised measures to enable
meaningful comparisons across risk domains and incorporates sociodemographic covari-
ates to contextualise environmental and behavioural influences. Importantly, the use of
both quantitative serology and detailed household-level surveys strengthens internal valid-
ity and allows the identification of priority areas for public health interventions, making the
findings highly relevant for evidence-based Lassa fever prevention and community-level
risk reduction strategies.

A major limitation of this study is that many of the household and behavioural vari-
ables relied on self-reported information, which may create room for the possibility of
recall and social desirability bias. Another drawback is that the formative indices, while
analytically valuable, may not fully capture the complexity of household practices. Fu-
ture work using fully specified structural equation models with appropriate significance
testing may further elucidate indirect and mediated pathways suggested by the formative
framework. Also, future studies should incorporate longitudinal follow-up, direct environ-
mental or rodent sampling, and geospatial risk profiling to enhance precision in identifying
high-risk settings.

5. Conclusions

This study examined the household, environmental, and demographic determinants of
Lassa virus IgG seropositivity in selected states in North-Central Nigeria. Using standard-
ised formative indices with bootstrap-enhanced logistic regression, the analysis provided a
clearer and more reliable understanding of how rodent exposure, household characteristics,
and individual factors shape prior Lassa virus infection risk.

The findings revealed that exposure to rodents remains a central driver of Lassa
virus transmission, with significant positive associations observed between rodent activity
and IgG seropositivity. Participant age also demonstrated a meaningful positive effect,
suggesting cumulative exposure across the life course. Household size showed a strong
inverse relationship with seropositivity, which indicates a potential protective dynamic
within larger households. In contrast, house integrity and food safety constructs had weak
and statistically nonsignificant effects when proximal exposure factors were accounted for.

Following these findings, the implementation of rodent control efforts in high-density
residential areas, such as sealing household entry points, proper waste management,
removing food sources, using traps, and community-level fumigation, is recommended
and should be supported by education on how rodents spread infection. Surveillance
activities should also prioritise older adults, who may be at higher cumulative risk.
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serostatus by age group among study participants.
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