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Cognitive Deficits and Educational Loss in Children with Schistosome 
Infections 

Summary: Empirical evidence for cognitive or 
educational benefits of treating Schistosoma infection 
in children is limited. In a study completed in 2016, 
we addressed this knowledge gap by synthesizing 
information from 30 relevant epidemiologic studies 
reporting on 38,992 children between 5-19 years 
of age from 14 countries. In those studies, children 
with Schistosoma infection or who had not received 
treatment were compared to unifected children and 
children dewormed with praziquantel. Children with 
Schistosoma infection or who had not been de-wormed 
performed worse on psychometric tests of learning 
and memory. However, they performed similarly 
to the uninfected or dewormed children in tests of 
innate intelligence or reaction time. Infected or non-
dewormed children had less school attendance and 
poorer scholastic achievement. Overall, the presence 
of Schistosoma infection or non-dewormed status was 
associated with educational, learning, and memory 
deficits in school-aged children. The combined evidence 
suggests that early treatment of children in Schistosoma-
endemic regions could mitigate these deficits.¹ 

Questions: 

1. Among school-aged children examined in the context 
of cross sectional or case-control studies, is Schistosoma 
infection associated with worse performance in neurocog-
nitive tests or with educational loss? 

2. Among school-aged children enrolled in prospective 
studies with specific treatment for Schistosoma infection, 
is lack of treatment with praziquantel associated with 
worse performance in neurocognitive tests or with educa-
tional loss? 

Pooled standardized mean difference (SMD) estimates of Schistosoma infection/non-treatment 
effects on educational/cognitive loss – Evaluation of heterogeneity and publication bias. 
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The findings of infection-related cognitive deficits and educational loss reported here are clinically revelant and 
should become an essential pillar in the design of schistosomiasis-related health policy. They reinforce the need to 
treat children with schistosomiasis early in life, so as to reduce their cognitive and functional morbidities. 

Key Finding: 
Schistosoma infection/non-treatment was 
significantly associated with educational, 
learning, and memory deficits in school-
aged children. 
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Cognitive Deficits and Educational Loss 

Implications for pre-school-aged children 

Children from endemic areas are often infected by two 
years of age and remain chronically infected throughout 
their school-age years. These children may therefore 
suffer cumulative damage to their health and functioning 
that is currently not reflected in most short-term study 
outcomes. At present, there is no specific guidance for 
anti-Schistosoma drug treatment of pre-school children, 
partly because of the lack of a child-friendly pediatric 
formulation. 

Given that we observed an adverse impact of Schistosoma 
infection on cognitive and educational domains in school-
aged children, it is likely that the impact on younger 
children is at least as large or larger. Future longer-
term studies should evaluate the impact of infection on 
pre-school children. These would provide important 
information for guiding decisions about preventive 
chemotherapy for and ensuring treatment of infected pre-
school children. 

An estimated 800 million persons in tropical and sub-
tropical countries are at risk of infection by one of three 
main human Schistosoma parasites - S. mansoni, S. 
haematobium, and S. japonicum. 

The small-to-moderate deficits we observed at the 
individual level may amount to large and important 
differences in population achievement at the com-
munity level. It is not currently possible to estimate 
what the lifetime impact might be for individuals, as 
relatively small decrements in cognition or edu-
cational attainment in childhood may have larger 
impact on personal performance in later adult life. 

Implications for school-aged children 

Schistosoma infection often occurs in the context of 
malnutrition, coincident parasitic infections, and extreme 
poverty. Given the impacts of Schistosoma infection, 
increasing efforts to prevent or eliminate this disease 
are critical. If that is not yet possible, ensuring infected 
children receive treatment is important for their health and 
well-being. We hope that future studies of early childhood 
interventions, including treatment of schistosomiasis, 
will clarify to what extent the deficits we observed are 
reversible. 

Schistosoma infection was associated with 
small-to-moderate deficits in psychometric tests of 
learning and memory. 

Findings 

Infection was also associated with lower school 
attendance and scholastic achievement. Average 
effects on scholastic achievement were substantially 
larger for infection with S. haematobium than with 
S. mansoni infection. 

Deficits in learning and memory were clear both in 
analysis of observational studies and in longitudinal 
studies. Deficits related to educational achievement 
appeared robust among observational studies. They 
were less robust in the longitudinal studies, and risk 
of study bias was of potential concern. 

Examples of significant impact on Schistosoma infection - gray boxes show estimates of SMDs and 
their 95% confidence intervals for individual studies that assessed learning and memory. Based on our 
meta-analysis, the blue diamonds indicate the overall summary estimate of the respective impacts of 
Schistosoma infection on measured learning and memory scores among affected children. 
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