Supplement F
Table F1. Overview of candidate candidate models considered for selection of models explaining the presence of initiation and cooperative behavior.
	Candidate model (model complexity)1
	Consistency/Coverage
(min. 0.75)
	Exhaustiveness/Faithfulness2
	Fr score (normalized)3
	Alignment with theory
	Further considerations (analytic, project-related)

	Main analysis: models from the CNA output for initiation (using ORIC baseline > ORIC T1T3 ordering)

	39 models resulted, not represented in this table (see code in Supplement C to replicate the models)

	Main analysis: models from the CNA output for initiation (using ORIC T1T3 only)4

	ENHANCED*ORIC_T1T3+complexity*MATCH + COMPLEXITY*match ↔INITIATION (model complexity: 6)
	0.77/0.83
	0.75/0.71
	4 (1.00)
	The first and second pathway of the model are in line with the underlying theory of the research. The third pathway (COMPLEXITY*match) is not interpretable in light of the underlying theoretical background. The combination of highly complex interventions, with the need to identify non-matching strategies is counter-intuitive.
	Low fr-score, no large gap to the alternative model (row below).

	COMPLEXITY*ORIC_T1T3+complexity*MATCH + COMPLEXITY*match ↔INITIATION (model complexity: 6)
	0.77/0.83
	1.00/0.67
	3 (0.75)
	The first and second pathway of the model are in line with the underlying theory of the research. The third pathway (COMPLEXITY*match) is not interpretable in light of the underlying theoretical background. The combination of highly complex interventions, with the need to identify non-matching strategies is counter-intuitive.
	Low fr-score, no large gap to the alternative model (row above).

	Main analysis: Additional models considered from the fit robustness output for initiation ordered by fr score (using ORIC T1T3 only) 3

	ENHANCED*ORIC_T1T3+COMPLEXITY*match+ENHANCED*complexity*MATCH ↔INITIATION (model complexity: 7)
	0.82/0.75
	0.75/0.71
	2 (0.50)
	None of the models that resulted from the fit robustness analysis were fully interpretable in line with the theoretical background of this research. 

The pathway COMPLEXITY*match, already represented in both models of the main initiation analysis, is also represented in all models of the fit-robustness analysis. 
	Next to the challenges in interpreting these models, the fr-scores are low and do not allow the selection of a best-performing model.

	ENHANCED*ORIC_T1T3+COMPLEXITY*match+oric_t1t3*complexity*MATCH↔INITIATION (model complexity: 7)

	0.82/0.75
	0.75/0.71
	2 (0.50)
	
	

	ORIC_T1T3*COMPLEXITY+COMPLEXITY*match+ENHANCED*complexity*MATCH↔INITIATION (model complexity: 7)
	0.82/0.75
	0.75/0.71
	2 (0.50)
	
	

	ORIC_T1T3*MATCH+COMPLEXITY*match↔INITIATION (model complexity: 4)
	0.75/0.75
	0.88/0.58
	2 (0.50)
	
	

	ORIC_T1T3*MATCH+COMPLEXITY*match+ENHANCED*oric_t1t3*complexit↔INITIATION (model complexity: 7)
	0.77/0.83
	0.75/0.71
	1 (0.25)
	
	

	ORIC_T1T3*MATCH+complexity*MATCH+COMPLEXITY*match↔INITIATION

	0.77/0.83
	1.00/0.67
	1 (0.25)
	
	

	Secondary analysis: models from the CNA output for initiation (using ORIC OVERALL)

	COMPLEXITY*ORICOVERALL↔INITIATION (model complexity: 2)

	0.82/0.75

	1.00/0.57
	44 (1.00)
	The model is in line with the underlying theory of the research. 
	This model consists of one pathway only, compromising the certainty with which directionality between the model and the outcome can be assumed (33). 
This model contradicts the second model of the CNA main output (next line), therefore, considering alternative models from the fit robustness analysis is worthwhile. It also consists of a single pathway, which does not guarantee directionality between model and outcome. For further information, see Baumgartner (33).

	ENHANCED*ORICOVERALL + COMPLEXITY*match ↔ INITIATION (model complexity: 4)
	0.82/0.75

	0.56/0.64
	42 (0.96)
	The second pathway (COMPLEXITY*match) is not aligned with the understanding of Infection Prevention and Control (IPC) implementation. The combination of highly complex interventions, with the need to identify non-matching strategies is counter-intuitive. 
	This model contradicts the first model of the CNA main output (prior line in this table), therefore, considering alternative models from the fit robustness analysis is worthwhile.

	Additional models considered from the fit robustness output for initiation ordered by fr score 

	ENHANCED*ORICOVERALL+complexity*MATCH+COMPLEXITY*match ↔ INITIATION (model complexity: 6)

	0.79/0.92
	0.63/0.71
	28 (0.64)
	This model represents one of the main analysis, but using ORICOVERALL instead of ORIC T1T3. The third pathway that made the main analysis difficult to interpret is also represented here, which is why we consider looking further.
	

	complexity*MATCH+COMPLEXITY*ORICOVERALL↔INITIATION (model complexity: 4)

· Selected model

	0.80/1.00
	1.00/0.80
	[bookmark: _Hlk219231494]27 (0.61)
	This model is in line with the theoretical understanding of this research. According to this model, the importance of organizational readiness for change differs based on how complex IPC undertakings are. The extent to which complexity impacts readiness has, to our knowledge, not been investigated and merits future research.  

Understanding initiation of IPC implementation from the perspective of differing complexity of the change is of high interest to REVERSE, and has implications for future practice. 
	This model has similar fit to prior models and is scoring particularly high on exhaustiveness and faithfulness. 
It does contain the best scoring model of the fit-robustness analysis (COMPLEXITY*ORICOVERALL↔INITIATION), but also contains an additional pathway.
This additional pathway confirms the directionality of the model and outcome relationship, i.e., the two pathways indicate that the model indeed affects the outcome, and not vice versa (33).
The explanation of why hospitals initiate IPC implementation in a timely manner, drawn from the model, aligns with knowledge about the individual hospitals.

	Main analysis: models from the CNA output for cooperative behavior (using ORIC baseline > ORIC T1T3 ordering)

	15 models resulted, not represented in this table (see code in Supplement C to replicate the models)

	Main analysis: models from the CNA output for cooperative behavior (using ORIC T1T3 only)3

	complexity + ORIC_T1T3*match + ENHANCED*oric_t1t3*MATCH ↔ COOPERATIVEBEHAVIOR (model complexity: 6)
	0.80/0.86
	Does not show up in fr analysis
	Does not show up in fr analysis
	Some parts of this model are interpretable in light on the theory and research. Of particular interest is the variation of readiness in two of the pathways. The third pathway is difficult to align with the theory of readiness for change, as it implies that hospitals randomized to the enhanced condition (i.e., getting more implementation support) that also match their strategies well, reach cooperative behavior despite low readiness levels. The theory of readiness for change does not provide any information on how low readiness can be addressed to still reach high cooperative behavior. Secondary analysis is warranted.
	The distribution of conditions in a few cases does not align with background knowledge of this research. Four hospitals with low cooperative behavior endorse high complexity, high ORC, and high match scores. Three of them are also randomized to the ENHANCED implementation arm. These cases do not align with the theoretical understanding of this study, as hospitals that match strategies well, have high readiness and are also getting enhanced implementation support are expected to be equipped to implement complex IPC interventions.

	Main analysis: Additional models considered from the fit robustness output for cooperative behavior ordered by fr score (using ORIC T1T3 only) 4

	ORIC_T1T3*complexity+ORIC_T1T3*match+complexity*match+ENHANCED*oric_t1t3*MATCH ↔ COOPERATIVEBEHAVIOR (model complexity: 9)
	0.80/0.86
	0.81/0.72
	8 (1)
	High model complexity makes it difficult to understand this model considering the study. It extends the model from the main analysis, has the same consistency and coverage scores, but adds conditions that do not help interpret the main model.
	These two models are the best scoring models in terms of fit-robustness. Their consistency, coverage, exhaustiveness and faithfulness scores are similar as well. However, none of them stands out as they both are – in some parts – difficult to align with the theory underlying the research.

	complexity+match+ENHANCED*oric_t1t3 ↔ COOPERATIVEBEHAVIOR (model complexity: 4)
	0.72/0.93
	0.75/0.67
	8 (1)
	The pathway “match” is difficult to align with the underlying theory. Similar to the original model, the situation with low readiness is underdeveloped in the theory of readiness for change and therefore difficult to interpret.
	

	ORIC_T1T3*complexity+ORIC_T1T3*match+ENHANCED*oric_t1t3*MATCH ↔ COOPERATIVEBEHAVIOR (model complexity: 7)
	0.83/0.71
	0.81/0.72
	7 (0.88)
	This model extends the original model in its first pathway (ORIC_T1T3*complexity) and contains the third pathway of the original model (ENHANCED*oric_t1t3*MATCH), which comes with challenges as described above (with the original model).
	These two models are similar in their fit indices, however, none of them stands out conceptually.

	ORIC_T1T3*match+complexity*match+ENHANCED*oric_t1t3*MATCH ↔ COOPERATIVEBEHAVIOR (model complexity: 7)
	0.83/0.71
	0.75/0.67
	7 (0.88)
	As the prior model, this model contains the third pathway of the original model (ENHANCED*oric_t1t3*MATCH), which comes with challenges as described above (with the original model).
	

	complexity+ENHANCED*oric_t1t3 ↔ COOPERATIVEBEHAVIOR (model complexity: 3)
	0.73/0.79
	1.00/0.62
	6 (0.75)
	This model claims that either low complexity leads to cooperative behavior, or low readiness sites that get enhanced implementation support express cooperative behavior. However, the theory of organizational readiness for change does not make any claims as to whether enhanced implementation support can help reach cooperative behavior despite low readiness.
	This model claims that sites with low readiness that are randomized to the enhanced implementation condition would still show cooperative behavior. Based on the experience in the study, this likely not the full explanation of cooperative behavior.

	complexity+match ↔ COOPERATIVEBEHAVIOR (model complexity:2)
	0.71/0.71
	1.00/0.50
	5 (0.63)
	Second pathway (match) difficult to interpret.
	Faithfulness is rather low.

	match+ENHANCED*oric_t1t3 ↔ COOPERATIVEBEHAVIOR (model complexity: 3)
	0.73/0.79
	1.00/0.57
	5 (0.63)
	Both pathways of this model are difficult to interpret (reasons given above).
	Faithfulness is rather low.

	complexity+oric_t1t3*MATCH ↔ COOPERATIVEBEHAVIOR (model complexity: 3)
	0.73/0.79
	0.88/0.58
	4 (0.50)
	The oric_t1t3*MATCH pathway is challenging to interpret in light of the theory (reasons for difficulty with low readiness interpretation given above)
	Faithfulness and fit-robustness scores are rather low.

	complexity+ENHANCED*oric_t1t3+oric_t1t3*MATCH ↔ COOPERATIVEBEHAVIOR (model complexity: 5)
	0.71/0.86
	0.75/0.67
	2 (0.25)
	The second and third pathways of this model are difficult to interpret (reasons given above).
	Very low fr score.

	Secondary analysis: models from the CNA output for cooperative behavior (using ORIC OVERALL)

	complexity+MATCH*oricoverall+match*ORICOVERALL↔COOPERATIVEBEHAVIOR (model complexity: 5)

	0.75/0.86
	1.00/0.62
	26 (1)
	The second pathway (MATCH*oricoverall) is difficult to align with the theoretical background of this research. The challenges pertaining to the interpretation of low readiness levels combined with high cooperative behavior are given above (original model)

	This is the only model that was returned from the analysis.

	Additional models considered from the fit robustness output for cooperative behavior ordered by fr score

	complexity+match ↔ COOPERATIVEBEHAVIOR (model complexity: 2) 

	0.71/0.86
	1.00/0.62 

	26 (1.00)
	None of the models from the fit robustness analysis helped to identify an alternative solution to explain cooperative behavior in line with the theoretical background of this research. The main challenge is the interpretation of low readiness in combination with high cooperative behavior  in light of the theory of organizational readiness for change. The reasons for individual pathways not being theoretically sensible are given in the different models above and are not repeated here. 

	The highest scoring models in the fit-robustness analysis come with conceptual challenges. Therefore, fit-robustness analysis did not help select an alternative model.

	complexity+match+oricoverall↔COOPERATIVEBEHAVIOR (model complexity: 3)

	0.71/0.86
	0.88/0.54
	20 (0.77)
	
	· 

	complexity+match+ORICOVERALL↔COOPERATIVEBEHAVIOR (model complexity: 3)

	0.77/0.71
	1.00/0.62
	17 (0.65)
	
	· 

	ENHANCED*complexity+complexity*match+match*ORICOVERALL ↔COOPERATIVEBEHAVIOR (model complexity: 6)

	0.82/0.64
	0.75/0.67
	12 (0.46)
	
	· 

	match+oricoverall↔COOPERATIVEBEHAVIOR

	0.71/0.71
	1.00/0.50
	10 (0.39)
	
	· 

	complexity+oricoverall↔COOPERATIVEBEHAVIOR  

	0.69/0.64
	1.00/0.50
	9 (0.35)
	
	· 

	Complexity+MATCH*oricoverall ↔COOPERATIVEBEHAVIOR  

	0.75/0.64
	1.00/0.615
	8 (0.31)
	
	· 

	Note. All numbers are rounded to two digits. 1 Model complexity is defined as the number of conditions represented in a model; 2 Exhaustiveness is defined as the degree to which the model represents all possible configurations of the data (1 = the model is able to cover all possible configurations in the data). Faithfulness is defined as the proportion of the configurations identified in the data that are compatible with the model (1 = all possible configurations of the data are in line with the model) (57). 3 Fr score is explained after this table (Supplement F); 4 Results are representative for using ORICCHANGE instead of ORICT1T3 (they produce the same models, and therefore are not repeated in this table). Fit-robustness analysis was run separately for each outcome to improve visual comparability between different candidate models. Results can be replicated using the code provided in Supplement C.



On addressing overfitting through fit-robustness analysis:
Parkkinen and Baumgartner (60) propose a CNA-specific fit-robustness test that quantifies the overlap between different models produced from repeated analyses at varying consistency and coverage, which helps to prevent overfitting by setting requirements too high (60). The models resulting from this reanalysis come with a fit-robustness score (fr score), which represents the model’s number of sub- and supermodels and is therefore indicative of the similarity of a model with the underlying data-generating structure (the “ground truth”). Higher fr scores therefore indicate increased similarity with the data-generating structure (60). The normalized fr score is calculated by dividing a model’s fr score by the fr score of the model scoring highest and helps interpret the different models’ fr scores in relation to each other. 
