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Abstract

Household air pollution from biomass fuels is a significant public health concern in sub-Saharan Africa. In rural
Ghana, reliance on wood and charcoal for cooking is prevalent, leading to chronic exposure for pregnant women.
The association between this exposure and low birthweight in the Ashanti Region requires robust investigation to
inform local policy. This protocol outlines a study to determine the correlation between household air pollution
from biomass fuel use and the incidence of low birthweight in rural Ashanti Region, Ghana. Primary objectives are
to: (1) measure personal exposure to fine particulate matter (PM2.5) among pregnant women; (2) record newborn
birthweight; and (3) analyse the association between exposure levels and birthweight outcomes. A community-
based longitudinal design will be employed. Pregnant women (n=450) in their second trimester will be recruited
from rural health facilities. Personal PM2.5 exposure will be monitored using portable sensors over a 72-hour
period. Data on fuel type, cooking practices, and socio-demographic factors will be collected via questionnaires.
Newborn birthweight will be measured within 24 hours of delivery. Multiple linear regression will be used to
analyse the data, controlling for confounders. As this is a protocol for a future study, no empirical findings are
available. The analysis will determine the direction and strength of the association, estimating the expected change
in birthweight per unit increase in PM2.5 exposure. The study will provide local evidence on the relationship
between household air pollution and foetal growth. It is expected to clarify the public health burden attributable to
biomass fuel use in this context. Findings will be disseminated to regional health authorities to advocate for
targeted interventions. Recommendations may include promoting cleaner cooking technologies and integrating air
pollution awareness into antenatal care. household air pollution, biomass fuel, low birthweight, particulate matter,
pregnancy, Ghana, rural health This protocol details a methodological approach to generate context-specific
evidence, which is intended to support public health policy and intervention planning for maternal and child health
in rural Ghana.
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