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Review question(s)
Is infection with Schistosoma in children or failure to treat infection associated with childhood educational loss and
cognitive deficits?

Searches
Electronic databases including MEDLINE, Web of Science, and BIOSIS Previews were searched for original
research articles, conference abstracts, and dissertations. 

Search terms included variations and combinations of the following keywords: “bilharzia”, “schistosomiasis”,
“Schistosoma”, “school attendance”, “attention”, “impairment”, “memory”, “cognition”, amongst others.  

Studies were included if they evaluated cognitive function in children using any psychometric tests or measured
school attendance or achievement in relation to infection by Schistosoma parasites of any species. 

No restrictions were made according to language, design or publication date. 

Experts with research interests in schistosomiasis-associated morbidities were consulted for additional listings.

Types of study to be included
No restrictions on the study design were made. Longitudinal and cross-sectional/case-control studies were included.
This is because we wanted to pool together all the available literature on this question.

Condition or domain being studied
Schistosomiasis is a preventable disease caused by infection with blood flukes of the genus Schistosoma. It is
transmitted when humans come into contact with fresh water contaminated with parasites released from infected fresh
water snails, the intermediate hosts. An estimated 800 million persons in tropical and sub-tropical countries are at risk
of infection by one of three main human Schistosoma species parasites – S. mansoni, S. haematobium, and S.
japonicum. As many as 240 million adults and children are actively infected, the majority living in Sub-Saharan
Africa. Children are often infected by two years of age and many remain chronically infected throughout their school-
age years. Despite the fact that periodic mass drug administration with praziquantel is recommended in these settings,
schistosoma infected children are not routinely treated, partly because of a lack of safe pediatric doses.

Participants/ population
Studies were included if they evaluated cognitive function in school-going children between the ages of 5 to 19 years
or measured school attendance or achievement in relation to infection by Schistosoma parasites. 

Studies were excluded if they reported no outcome measure of interest to the investigators, were not original articles,
were review articles, or provided no infection measures.

Intervention(s), exposure(s)
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Epidemiologic studies that assessed differences in cognitive test scores (based on psychometric tests) and/or
educational status (measured as scholastic achievement and school attendance rate) in relation to Schistosoma
infection or treatment were included in the study. 

No restrictions based on study design, language or publication date were made.

Comparator(s)/ control
Cognitive and educational deficits in untreated children with schistosomiasis compared with those that received
treatment during the same period.

Context
Epidemiologic studies have associated Schistosoma infections with adverse impacts on anemia, growth, fitness,
pediatric quality-of-life, and sub-optimal child development.

Outcome(s)
Primary outcomes
Psychometrically assessed cognitive function in four domains: memory, learning/executive function,
attention/reaction time and intelligence.

Secondary outcomes
Educational loss measured as school attendance and scholastic achievement.

Data extraction, (selection and coding)
Data extraction was performed by two trained researchers who independently screened identified unique articles by
title and abstract. Disagreements between reviewers were resolved by consensus usually involving a third reviewer.

Risk of bias (quality) assessment
We followed PRISMA guidelines as well as checklists of Meta-analysis of Observational Studies in Epidemiology
(MOOSE) for observational studies. Quality assessment of observational studies included is being implemented using
the modified center for evidence based medicine rating scheme and the modified Ottawa scale.

Strategy for data synthesis
Aggregate data from each study were used with the aim of deriving Standardized Mean Difference (SMD) estimates
and 95% confidence intervals for each measure of cognitive or school based function.

Analysis of subgroups or subsets
Sub-group analyses where conducted to explain heterogeneity between studies, if found to be unacceptably high.
Where possible, meta-regression was conducted to further explain heterogeneity.

Dissemination plans
Presentation to the SCORE meetings and to the American Society of Tropical Medicine and Hygiene National
Meeting 2014. Publication in a peer-reviewed journal.
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Data analysis   Yes   Yes 
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