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Abstract

Household air pollution from traditional biomass cookstoves is a leading environmental risk factor for acute
respiratory infections (ARIs) in sub-Saharan Africa. The Oromia Region of Ethiopia has a high reliance on solid
fuels, but evidence on the health impact of improved cookstove interventions in this specific context is
fragmented. This meta-analysis aimed to quantitatively synthesise existing evidence to determine the association
between improved cookstove adoption and the incidence of acute respiratory infections in households within the
Oromia Region, Ethiopia. A systematic search was conducted across multiple electronic databases for
observational and intervention studies reporting ARI incidence in relation to improved cookstove use in Oromia.
Studies were screened and selected based on pre-defined eligibility criteria. Data on ARI incidence, stove type,
and study characteristics were extracted. A random-effects model was used to pool risk estimates, with
heterogeneity assessed using the I? statistic. Analysis of data from seven included studies showed a statistically
significant protective association. Households using improved cookstoves had a 32% lower pooled incidence of
ARI compared to households using traditional stoves (pooled risk ratio 0.68, 95% CI 0.57 to 0.81). Significant
heterogeneity was observed among the studies. The adoption of improved cookstoves is associated with a
reduction in the incidence of acute respiratory infections in Oromia Region households. This supports improved
cookstove programmes as a relevant public health intervention for the region. Scale-up of improved cookstove
programmes in Oromia should be prioritised, accompanied by community engagement and education to ensure
sustained adoption. Further longitudinal studies are needed to assess long-term health impacts and the influence of
specific stove designs. Improved cookstove, acute respiratory infection, household air pollution, meta-analysis,
Oromia, Ethiopia, public health. This study provides a consolidated quantitative estimate of the health benefit
associated with improved cookstove adoption in the Oromia Region, informing public health policy and
intervention planning.
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