Appendix
Combining count measures with and without known denominators.

Common measures for reach and adoption both involve a ratio of counts (e.g., patients receiving an EBI) to a denominator (e.g., eligible patients) per time interval. These proportional measures when repeated across sites, (indexed by i) and over time (indexed by t) as well as across implementation strategies, can sometimes be used in mixed effects binomial modeling to evaluate changes.  We start with a simplified linear model of linear changes over time that allows these linear trends to vary by time.  

(1) logit ( E ( Countit / Denominatorit) ) = α + β t + ai + bi t .

Here Greek letters α and β represent overall intercept and trends in time, while Roman subscripted parameters ai and bi correspond to site-level intercept and trend.  The model above would be suitable in sites where denominators are measured.  The parameter of most interest in implementation is β, the average improvement in reach over time.  
We consider how we could harmonize data from sites where the denominator is known with those where the denominator is not known.  For example, in all sites we may measure the number of patients with a current or active prescription for medication for opioid use disorder, MOUD (Table 3). This would be used in the numerator of reach.  However, in our example, an appropriate denominator, such as the number of patients diagnosed with OUD, is available in only some sites.   A typical way of analyzing these numerator data from a single study is to analyze the counts themselves over time via mixed effects Poisson modeling or alternatives.(51) In particular, the usual model examines the change over time in the logarithm of the expected number of counts for site i and time t as a Poisson model,

(2) log ( E ( Countit ) ) = γ + δ t + ci + di t .

In Equation 2, γ and δ represent overall logarithmic counts’ intercept and slope over time, while the subscripted ci and di represent variations about zero of site level intercepts and slopes.  

We would like to harmonize data from sites with and without denominators, which requires that we relate the average trends for sites that measure the denominator (given by β in Equation 1) with the average trend for sites without a denominator (given by  δ in Equation 2). In general, if we have no information regarding denominators over time, this would not be possible. We remark, however, that if a)  the number of individuals with OUD is nearly constant over time within each site, that is Denominatorit essentially depends only on site i, and b)  the reach ratios are modest, say below 30%, then we can relate the coefficients of these two models to one another and thus able to harmonize data from these two types of sites.   
We can see this by rewriting equation 1,as log ( E ( Countit)) = log ( Denominatorit ) + α + β t + ai + bi t  or

(3) log ( E ( Countit)) =  γ + β t + ci + bi t  

with time-invariant denominators leading to the new intercept γ equal to α + the average of log (Denominatori) and ci  equal to ai plus log ( Denominatori) – average of log (Denominatori). Importantly, inspection of (1) and (3), however, shows that β slope coefficient for binomial modeling using a logit transform, shows that it essentially remains unchanged when the denominator is not measured, as in Equation (2). Note that the modeling of logit and log are very close when proportions are 30% or below. Thus, there is the possibility of combining data from proportional data and count data where the denominator is nearly constant but unknown.
Unified standardized instruments. An alternative harmonization approach is to have a single unified and standardized instrument that is adaptable across settings. Rather than relying on count data such as we used in the examples using reach above, survey questions can be constructed to minimize incompatibility. The IFASIS (Inventory of Factors Affecting Successful Implementation and Sustainment) provides a representative example, designed to retain context-specific variation.(38) This 27-item questionnaire assesses implementation determinants across 4 domains: factors outside the organization, within the organization, about the intervention, and provider characteristics. Each determinant is rated for its influence and level of importance on an ordinal scale.

