Supplement E
Table E1. Decision tracking for factor reduction and refinement.
	Procedure
	Settings
	Findings

	Exploratory CNA on all factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORIC baseline
· ORICT1T3
· CSAT
	· con = cov = 0.75
· ordering = c(“INITIATION, COOPERATIVEBEHVIOR)
· strict = T
	CNA output:
· 103 models for cooperative behavior
· 229 models for initiation
· 1000 complex solutions (sequence of both outcomes)

Alignment with the conducted research and theoretical coherence: Initiation and cooperative behavior may be driven by different conditions in the REVERSE study (i.e., difference-makers vary depending on the outcome). Furthermore, according to the theory for organizational readiness for change, the outcomes are not presented sequentially. Therefore, we did not further consider both outcomes within the same analysis, and decided to separately analyze initiation and cooperative behavior. 

Next: conduct msc routine

	Msc routine for both outcomes separately, on the conditions:
· COMPLEXITY
· MATCH
· ENHANCED
· ORIC baseline
· ORICT1T3
· CSAT

The msc routine has been shared with the authors confidentially, therefore, the code is not contained in the supplemental material. Nonetheless, references are provided (37, 55). Furthermore, we share the msc output in Supplement G and H. 
	· Consistency at varying levels, 1 to 0.75 (steps of 0.05)
· maxstep1= c(3,1,20)
· ordering = OUTCOME
· strict = T
	We consider in-class conditions from the ≥.50 coverage levels for either initiation or cooperative behavior. All conditions reach this threshold, except for CSAT. We therefore do not carry CSAT forward into the modeling phase. 

Next: modify ORIC variable for secondary analysis (see below in Table F3)

	Creation of ORICCHANGE
Creation of ORICOVERALL
	
	ORICCHANGE:
A change score defining the development of ORIC over time is created:
0: low level of both ORIC baseline and ORIC_T1T3, or a decrease from high ORIC baseline to low ORIC_T1T3 (i.e., ORIC stayed low or decreased over time)
1: high level of both ORIC baseline and ORIC_T1T3, or an increase from low ORIC baseline to high ORIC_T1T3 (i.e., ORIC stayed high or increased over time)

ORICOVERALL
This implies that ORICOVERALL is 1 when either ORIC baseline or ORICT1T3 is 1 (or both are 1). ORICOVERALL is 0 when both ORIC baseline and ORICT1T3 have the value 0.


Final decision on factor refinement:
· Remove CSAT as a result of msc analysis
Use ORICCHANGE and ORICOVERALL for refined, secondary analyses
.


1 Maxstep = (maximum conjuncts, maximum disjuncts, maximum complexity/number of factors).
Refined factor set: ORIC BASELINE, ORIC_T1T3, ORICCHANGE, ORICOVERALL, ENHANCED, MATCH, COMPLEXITY
Outcomes: INITIATION, COOPERATIVE BEHAVIOR 
(details in Supplement A)
Table E2. Step-by-step reduction of model ambiguity during factor refinement procedure (explained in Table E1)
	Analytic step
	Number of models in output
	Minimum complexity (number of conditions) in the model

	Outcome: Initiation

	Conduct CNA on all factors (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORIC baseline
· ORICT1T3
· CSAT
	229 
	4

	Main analysis: Conduct CNA with sequential layers using both ORIC baseline and ORICT1T3, and omitting CSAT (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORIC baseline
· ORICT1T3
	39
	4

	Main analysis: Conduct CNA only on conditions from the implementation period (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORICT1T3
	2
	6

	Secondary analysis: Conduct CNA on refined factors, including ORICCHANGE (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORICCHANGE
	2
	6

	Secondary analysis: Conduct CNA on refined factors, with ORICT1T3 and ORIC baseline as a disjunction (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORICOVERALL

	2
	2

	Outcome: Cooperative Behavior

	Conduct CNA on all factors (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORIC baseline
· ORICT1T3
· CSAT
	103
	5

	Main analysis: Conduct CNA with sequential layers using both ORIC baseline and ORICT1T3, and omitting CSAT (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORIC baseline
· ORICT1T3
	15
	5

	Main analysis: Conduct CNA only on conditions from the implementation period (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORICT1T3
	1
	6

	Secondary analysis: Conduct CNA on refined factors, including ORICCHANGE (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORICCHANGE
	1
	6

	Secondary analysis: Conduct CNA on refined factors, with ORICT1T3 and ORIC baseline as a disjunction (con = cov = 0.75)
Factors:
· COMPLEXITY
· MATCH
· ENHANCED
· ORICOVERALL

	2
	5






Table E3. Decision tracking for the main analysis (with refined factor set). See Supplement C for accompanying R Script.
	Title(corresponds to R Script and manuscript)
	Settings
	Output and observations (model numbers correspond to model numbers in manuscript result section, numbering is not fully sequential due to different ordering of models in the manuscript)
	Nexst step (next row)

	Main analysis
	R Script cna1:
· ordering=list("ORIC_BASELINE",  c("ENHANCED","ORIC_T1T3", "COMPLEXITY","MATCH"), c("INITIATION",  COOPERATIVEBEHAVIOR"))strict = T (aligned with theory, both outcomes are on same level, and not theorized as conditions)
· con = cov = 0.751 
 
R Script cna2:
· ordering=list(c("ENHANCED","ORIC_T1T3", "COMPLEXITY","MATCH"), c("INITIATION",  COOPERATIVEBEHAVIOR"))
· con =cov = 0.75
· strict = T


	· At con = cov = 0.75, with ORIC_BASELINE (R Script cna1)
· 15 for COOPERATIVE BEHAVIOR
· 39 models for INITIATION
· Model 1 and model 2
· 585 complex solution formulas
· At con=cov=0.75, without ORIC_BASELINE (R Script cna2)
· Two models for INITIATION 
· One model for COOPERATIVE BEHAVIOR
· Two complex solution formulas
Models from cna2 for INITIATION:

Model 1: 
ENHANCED*ORIC_T1T3+complexity*MATCH+COMPLEXITY*match ↔INITIATION (consistency = 0.77, coverage = 0.83)
Model 2:
COMPLEXITY*ORIC_T1T3+complexity*MATCH+COMPLEXITY*match ↔INITIATION (consistency = 0.77, coverage = 0.83)

Observations:
· Model 1 and model 2 contradict each other
· The models both have three pathways, of which two are identical
· The difference between the models is that model 1 claims that high readiness must be paired with the hospital being randomized to the enhanced condition, while model 2 claims that high readiness must be paired with highly complex IPC implementation.
· One pathway in both models does not make theoretical sense: COMPLEXITY*match
· Both models have relatively low fr scores (4 and 3, respectively) 

Model from cna2 for COOPERATIVE BEHAVIOR:

Model 4: 
complexity + ORIC_T1T3*match + ENHANCED*oric_t1t3*MATCH ↔ COOPERATIVEBEHAVIOR (consistency = 0.8, coverage = 0.86)

Observations:
The third pathway of model 4 requires cautious interpretation as it implies that hospitals that are randomized to the enhanced conditions and therefore get higher implementation support, while adequately matching their implementation strategies, only show cooperative behavior when their readiness levels during implementation are low. To nuance our result, we conduct secondary analyses.

The results of the fit-robustness analysis for both outcomes are listed in Supplement F. 

To align with the underlying theory, we consider the outcomes separately. Initiation and cooperative behavior are not theorized sequentially. Furthermore, initiation and cooperative behavior may be driven by different conditions in the REVERSE study (i.e., difference-makers vary depending on the outcome).
	
Use ORICCHANGE and ORICOVERALL instead of ORIC_T1T3

	Secondary Analysis
	R Script cna3:
· con = cov = 0.75 
· ordering=list(c("ENHANCED","ORICCHANGE", "COMPLEXITY","MATCH"), c("INITIATION",  COOPERATIVEBEHAVIOR")) 
· strict = T

	Models from cna3 for INITIATION:
· At con = cov = 0.75, with ORICCHANGE (R Script cna3)
· Again, model 1 and model 2 (same as in cna2)

Models from cna3 for COOPERATIVEBEHAVIOR;

· At con = cov = 0.75, with ORICCHANGE (R Script cna3)
· Again, model 4 (same as in cna2)

Observations and interpretation of cna3 output across both outcomes:
· As the results show no difference to cna2, it makes no difference for initiation/cooperative behavior if either ORIC during implementation is considered (ORIC_T1T3) or the change of ORC between baseline and during implementation (ORICCHANGE).
· Adding ORICCHANGE did not help to refine the results, therefore, we consider ORICOVERALL

	Add ORICOVERALL (instead of ORICCHANGE)

	Secondary Analysis
	· ordering=list(c("ENHANCED","ORICCHANGE", "COMPLEXITY","MATCH"), c("INITIATION",  COOPERATIVEBEHAVIOR")) 
· strict = T

R Script cna4:
· con = cov = 0.75 
· ordering=list(c("ENHANCED","ORICOVERALL", "COMPLEXITY","MATCH"), c("INITIATION",  COOPERATIVEBEHAVIOR")) 
· strict = T

	Models from cna4 for INITIATION:

Model 5: COMPLEXITY*ORICOVERALL↔INITIATION
Model 6: ENHANCED*ORICOVERALL + COMPLEXITY*match ↔ INITIATION

Observations of output of cna4, models 5 and 6:
· Both models 5 and 6 have limitations
· The models make contradictory causal claims, and are not submodels/supermodels of each other. 
· The first model makes theoretical sense, but it is a single pathway, indicating that the directionality between condition and outcome cannot be guaranteed. For directionality to be assigned, the model must consist of at least two pathways. This confirms the direction between cause and effect, as two pathways can cause the same outcome in CNA. In the case of one pathway only (as in Model 5), the distinction between the pathway and the outcome is not clear (A could cause B, or B could cause A). For further details, see Baumgartner (33).
· The second model does consist of two pathways, which guarantee directionality between condition and outcome, but makes less theoretical sense. 

Models from cna4 for COOPERATIVEBEHAVIOR:
Model 7:  complexity + MATCH*oricoverall + match*ORICOVERALL ↔COOPERATIVEBEHAVIOR

Observations of cna4 output model 7:
This model is not straightforward to interpret, especially the third pathway is not intuitive to understand. The need to have poorly matched implementation strategies when readiness is high does not align with core understanding of IPC implementation (same challenge as in the main cooperative behavior analysis above, model 4)

	Perform a fit-robustness analysis to explore if other models address limitations of models 5,6 and 7. 


	Secondary Analysis
	· Default settings (fit range from 1 to 0.7, granularity of 0.1)
· Outcome = “INITIATION”
· Maxstep2 = c(5,5,25)
· Exclude COOPERATIVE BEHAVIOR from data set
· 
	· The best performing models are the ones from the cna4 output (models 5 and 6). 
· When examining the models in descending order of their fr score, the fourth model from the fit-robustness output is of particular interest (Model 4 in fit-robustness output, model 3 in this document and manuscript), as it:
· resonates with theory 
· is a supermodel of model 5
· has an additional pathway (complexity*MATCH) compared to model 5
· has a good fit, fr score = 27, normalized fr score = 0.61

Model 3:
complexity*MATCH+COMPLEXITY*ORICOVERALL ↔ INITIATION

Model selection – arguments in favor of model 3:
· Both pathways theoretically very well interpretable
· It does not contain the COMPLEXITY*match pathway that was difficult to interpret (present in both initial models 1 and 2)
· Although the normalized fr score is lower, it is still relatively high, and the exhaustiveness and faithfulness are great
· Model 3 has a lot of similarities with the CNA output of cna4
· Model 3 contains pathways of both models 1 and 2

	We select model 3 based on results of the fit-robustness analysis


Next steps:
Explore Cooperative Behavior as outcome for fit-robustness analysis

	Secondary Analysis
	· Outcome = “COOPERATIVEBEHAVIOR”
· Maxstep = c(5,5,25)

· fit.range=c(1,0.6), granularity (0.05)
· Exclude INITIATION from dataset
	Eight models are shown in the fit-robustness analysis, but models 4 and 7 are not represented (our initial models from main and secondary analysis). The models shown in the fr output do not help to select one best-fitting model that is also in line with the underlying theoretical background of this research. 
	


1As CNA risks overfitting with maximal fit requirements (set by the researcher), scores <1 are advisable (57). By setting thresholds <1, we accounted for non-ideal real-world data (e.g., due to noise or measurement error) by allowing imperfect relationships of minimal necessity and sufficiency between conditions and the outcome.2 Maxstep = (maximum conjuncts, maximum disjuncts, maximum complexity/number of factors). Default settings are maxstep = c(3,4,10).


