Additional File 1. Table A1. Key concepts and distinctions
	Item
	Definitions

	Adaptive interventions versus fixed interventions within a learning system
	Adaptive interventions are allocated to units of randomisation at multiple decision points, with reference to interim outcomes or a ‘tailoring variable’. For a specific unit, the intervention evolves over time. Fixed interventions are allocated to units of randomisation at a single decision point. A single intervention may be allocated, or a sequence of interventions over time with the aim of maximising cluster-level learning.

	Intervention design versus trial design
	The intervention design describes the parts of a complex intervention and how these parts relate to one another (if fixed, it may be flat or multilevel). The trial design includes the randomisation method used to build, optimise or evaluate that complex intervention (it may be split-plot or strip-plot, for example).

	Flat versus multilevel intervention
	In a flat complex intervention, multiple parts or intervention components are all delivered to the same contextual level (i.e., either patients or clusters of patients). In a multilevel complex intervention, intervention components are delivered to two or more contextual levels (e.g., patients and GP practices).

	Intervention components versus treatment factors
	An intervention component is part of what forms the complex intervention. A treatment factor is an intervention component that can be randomised. The treatment factors may be a subset of all the intervention components.

	Treatment factors versus treatments
	Treatment factors have levels which describe the versions of an intervention component. Treatments are the combinations of levels of treatment factors. In other words, treatments are “intervention conditions” or “packages”.  

	Treatment factors versus unit factors
	Treatment factors describe the treatments randomised. Unit factors describe factors in the design that are not randomised. For example, the recipients or targets of the treatment factors (e.g., patients, clusters or periods).

	Experimental versus observational units
	Experimental units are the smallest units that a treatment is randomised to. Observational units are the smallest units on which outcomes are measured. The factors that describe the observational units and experimental units are both types of unit factor. 

	Subsampling versus samples from clusters 
	Subsampling is present where the observational units are not the same as the experimental units. This is synonymous with cluster randomisation used in clinical trials. In a cluster-randomised trial, samples may be taken from clusters, or the full cluster may be observed.

	Stratification factors versus blocking factors
	Blocking factor is the term used for a stratification factor in the Design of Experiments field. Strata are residuals. The blocks are combinations of the levels of the blocking factors. Blocking factors are a type of unit factor as they describe the set of observational (un-randomised) units.

	Nested versus crossed treatment or unit factors
	Factors are nested if the levels of one factor are contained in the other (e.g., patients are nested in GP practices). Factors are crossed if all combinations of the levels of the two factors are observed (e.g., each GP practice is observed in each time-period).

	Multiple randomisations versus multiple units of randomisation
	Multiple randomisations have multiple sets of treatments and multiple sets of experimental units (i.e., three or more tiers). A single randomisation may involve multiple units of randomisation or targets (e.g., patients and clusters). As there are separate sub-designs for each unit of randomisation, there are ‘constraints’ on the randomisation design if a single randomisation involves multiple units of randomisation. That is, some combinations of treatments and experimental units are not observed.

	Treatment structure versus unit structure
	If two or more treatment factors are crossed, they have a factorial treatment structure. This may be specifically described as  for example. If unit factors are nested, they have a hierarchical unit structure. If unit factors are crossed, they have a cross-classified unit structure. If unit factors are nested and crossed, they have a mixed-unit unit structure.

	Crossover design versus cross-classified design
	In a crossover design, sequences of treatments are assigned such that the unit of randomisation is a combination of a unit (e.g., patient or cluster) and a period. In a cross-classified design, unit factors (e.g., clusters and periods) have a cross-classified unit structure. This label is not used to indicate what is randomised to what. So, a crossover design is a special type of a cross-classified design.





