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Application of systematic review and meta-analysis methods 
in dairy science 
 
 
Animal health reviews often address complex clinical research 
questions where multiple measurements of one underlying construct 
need to be assessed to fully understand the clinical picture and/or 
multiple interventions are administered to assess their comparative 
efficacy. Moreover, studies conducted in animal health often vary in 
the ways of reporting the outcome measured (assessment unit, time, 
and methods) and interventions administered (dose, route, and 
frequency of administration). Such complexities required more 
adaptations and extensions of the conventional SR and MA methods.  
 
A set of practical steps for data extraction for complex reviews was 
described. Further, Cochrane risk of bias ROB2 and ROBINS-I were 
contrasted and assessed to determine whether they fit the unique 
clinical settings. Multivariate meta-analysis was used to 
simultaneously synthesise multiple effect sizes coming from multiple 
outcomes and/or interventions.  
 
We emphasised the importance of determining the organisational data 
structure and highlighted its role in the subsequent steps of database 
building. The uniform application of the ROBINS-I tools in randomised 
and non-randomised studies conducted in animal health reviews 
seems feasible. However, some domains and questions might need to 
be reinterpreted before applying the ROBINS-I tools. Our summary 
estimates from multivariate MA models were generally more precise 
than their univariate counterparts.  
 
From the clinical perspective, the efficacy of adding a teat sealant to 
antimicrobial treatment at dry-off depends on the pathogen group 
causing intra-mmmary infection; overall, teat sealants tend to be 
associated with reducing the incidence of new infections. The 
evaluation of the comparative efficacy of different antimicrobials 
showed that penicillin-based treatment regimens generally seem less 
effective in curing S. aureus intra-mammary infections except when 
combined with Novobiocin in high concentrations. Locally infused 
treatment regimens showed significantly higher odds of cure than 
systemically injected ones. Treatment regimens formed of 
combinations of antimicrobials were more effective than those 
composed of individual antimicrobials. 
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