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Abstract
Background
Context (work environment) plays a crucial role in implementing evidence-based best practices within health care settings. Context is multi-faceted and its complex relationship with best practice use by care aides in long-term care (LTC) homes are understudied. This study used an innovative approach to investigate how context elements interrelate and influence best practice use by LTC care aides.

Methods
In this secondary analysis study, we combined coincidence analysis (a configurational comparative method) and qualitative analysis to examine data collected through the Translating Research in Elder Care (TREC) program. Coincidence analysis of clinical microsystem (care unit)-level data aggregated from a survey of 1,506 care aides across 36 Canadian LTC homes identified configurations (paths) of context elements linked consistently to care aides’ best practices use, measured with a scale of conceptual research use (CRU). Qualitative analysis of ethnographic case study data from 3 LTC homes (co-occurring with the survey) further informed interpretation of the configurations.

Results
Three paths led to very high CRU at the care unit level: very high leadership; frequent use of educational materials; or a combination of very high social capital (teamwork) and frequent communication between care aides and clinical educators or specialists. Conversely, 2 paths led to very low CRU, consisting of 3 context elements related to unfavorable conditions in relationships, resources, and formal learning opportunities. Our qualitative analysis provided insights into how specific context elements served as facilitators or barriers for best practices. This qualitative exploration was especially helpful in understanding 2 of the paths, illustrating the pivotal role of leadership and the function of teamwork in mitigating the negative impact of time constraints.

Conclusions
Our study deepens understanding of the complex interrelationships between context elements and their impact on the implementation of best practices in LTC homes. The findings underscore that there is no singular, universal bundle of context-related elements that enhance or hinder best practice use in LTC homes.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s43058-024-00600-0.
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	The Consolidated Framework for Implementation Research
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	LPN
	Licensed practical nurses

	CRU
	Conceptual research use
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Contributions to the Literature

	By integrating configurational and qualitative methods, we achieved comprehensive insight into the complex relationship between organizational context and the use of best practices by care aides in long-term care homes.

	Individual context elements generally did not influence best practice use in isolation. They work together to establish distinct contextual patterns or configurations that were linked to best practice use.

	Context elements such as teamwork and regular communication between care aides and clinical educators or specialists collectively affected best practice use. The presence of effective leadership from care aides’ supervisors alone could be sufficient to enhance best practice use.





Background
Implementing evidence-based best practices is important to provide optimal care for older adults in long-term care (LTC) homes [1–3]. Although there is an increase in literature on this topic, little research has focused specifically on use of best practices by care aides in LTC homes [1–3], despite the fact that unregulated care aides are the largest workforce in LTC. Care aides provide up to 90% of direct care and social support to residents [4–6]. Beyond support and assistance, care aide responsibilities include keeping up with new knowledge, skills, and best practices to meet the complex care needs of residents [4–6]. 
Context, broadly defined as the environment or setting in which a proposed change is to be implemented [7], is an integral and influential factor in the implementation of best practices [8]. Despite its significance to best practice use, and other workplace behaviors, context has no universally accepted definition. Various key elements of context are proposed by widely used frameworks such as the Promoting Action on Research Implementation in Health Services (PARIHS) framework and the Consolidated Framework for Implementation Research (CFIR) [7, 9, 10]. These elements include organizational support, financial resources, social relationships and support, leadership, as well as organizational culture and climate [8]. These frameworks depict context at varying levels of aggregation, from macro (beyond the organization), through meso (organizational level), to micro (local unit, team, or group) [8]. 
Empirical research consistently indicates a significant relationship between context and best practice use across health care settings [2, 11]. Studies have focused primarily on meso (organizational) level context [11]. A systematic review by Li et al. highlighted six commonly reported elements of organizational context that influence implementation of best practices across a range of health care settings [11]. These include organizational culture, leadership, networks and communication, resources, feedback mechanisms, and champions. Findings were later corroborated in a systematic review of qualitative studies focusing on LTC settings by McArthur et al. [2] They identified common barriers to best practice use—time constraints, inadequate staffing, lack of resources, lack of training, and lack of teamwork and organizational support. Conversely, leadership, the presence of champions, well-designed strategies, protocols, resources, and time were frequently identified as facilitators. [2].
Complex relationships between organizational context and best practice use
To move beyond simply identifying individual elements of organizational context linked to best practice use, it is necessary to explore how these elements interact. Both theoretical and empirical studies report that context elements are interconnected, exerting their influence in complex and dynamic ways [2, 11–22]. Such complexity and dynamism are integral to complex adaptive systems where implementation efforts occur [15, 23–26], such as LTC homes. Like in other health care settings, various agents (e.g., residents, their families, care aides, nurses, doctors, administrative staff) interact with each other and their surroundings [15, 23–25]. These interactions stimulate self-organization, leading to the emergence of behaviors and practices that adapt to the system’s unique challenges [15, 23–25]. This reality underscores the absence of a single, universal configuration of context elements contributing to implementation outcomes. The complexity and diversity underscore the value of investigating the interplay among context elements, rather than studying them in isolation [15, 24, 25, 27]. 
Exploring complexity embedded in contextual relationships presents methodological challenges [27–29]. Researchers often use qualitative methods, regression-based quantitative methods, or both, when studying complex relationships between context and implementation outcomes [12, 13, 30, 31]. While these methods, whether used individually or in combination, offer valuable insights, they might be less optimal for investigating questions designed to identify patterns of elements that affect specific outcomes (i.e., complex configurational questions) [31–33]. Qualitative methods often prioritize depth over breadth, which could sometimes mean fewer cases are explored in detail rather than systematically comparing a large set. Regression-based quantitative methods, while used for examining interactions [12, 13, 30], focus on average effects, holding other factors constant, which do not adequately represent real world complexity [31]. Testing all possible interactions or even many, is not usually feasible due to challenges such as insufficient sample sizes and multiple testing issues [31–33]. 
The application of configurational comparative methods in implementation research has provided another tool for studying complex questions [31–36]. These methods use mathematical set theory and Boolean algebra to identify combinations of explanatory factors that distinguish one group of cases from another in relation to specific outcomes [31–34]. These methods offer a holistic case-based view, akin to qualitative research, while also generating quantified cross-case findings similar to quantitative analysis [31–34]. Despite growing use in implementation and health services research, configurational comparative methods in combination with other methods is yet to be explored in LTC research. This study directly addresses this gap in using configurational approaches to answer complex questions about the relationships between context and best practices use within LTC settings.

Study purpose and aims
Our study sought to develop comprehensive and more nuanced understandings of context elements and their interrelationships associated with use of best practices by care aides in LTC homes, using an innovative mixed methods approach that combines configurational and qualitative methods. Our research aims were to: (1) identify clinical microsystem (care unit)-level contextual configurations linked to best practice use and (2) understand the role of individual context elements and their combinations (forming contextual configurations) that influence best practice use.
In our study, the outcome use of best practices was specifically defined as conceptual use of best practices. This involves critically reflecting on research-based knowledge and applying it to inform clinical decision-making [37–39]. We differentiated conceptual use from instrumental use of best practices, the latter referring to the direct application of codified and explicit evidence-based knowledge, such as standardized protocols. [30, 37–40].


Methods
Study design
This study is situated within a large parent study, the Influence of Context on Implementation and Improvement (ICII), that focused on the analysis of over 15 years of secondary data collected through the Translating Research in Elder Care (TREC) program [41]. ICII was designed as a mixed methods study; it dedicated significant resources to convene experts in quantitative and qualitative data analysis techniques to generate theoretical and practical implications for promoting implementation and improvement success [41]. This study is reported following the Mixed Methods Article Reporting Standards (MMARS, see Additional File 5) [42].
Our analysis combined configurational and qualitative methods. Specifically, we conducted a coincidence analysis (a type of configurational comparative analysis) of the quantitative survey data and a directed content analysis of the qualitative case study data. The collection of both quantitative survey data and qualitative case study data occurred concurrently during an early wave of TREC data collection in 2008–2009. This was the only wave of data collection where coincident quantitative and qualitative data were available for our use, providing a unique opportunity for this study.
Findings from each method were integrated at reporting and interpretation stages. We focused on clinical microsystem (care unit)-level context. A clinical microsystem represents an assigned group of individuals working together regularly to provide care to specific subsets of patients, while sharing common aims, processes, information, and outcomes [43–46]. They are critical components for the production of quality in any organization [43–46]. 

Data sources, setting, and sample
Data for coincidence analysis were obtained from the survey data of 1,506 care aides working in 103 care units within 36 LTC homes in 3 Canadian prairie provinces (Alberta, Saskatchewan, and Manitoba). Participating LTC homes included 30 LTC homes from urban areas across the provinces, selected using a stratified random sampling based on region, LTC home ownership model, and home size. Additionally, a convenience sample of 6 LTC homes was chosen from rural areas in Saskatchewan. Care aides working in participating LTC homes were invited to complete a survey through in-person structured interviews if they met eligibility criteria (i.e., working on the care unit for 3 or more months with a minimum of 6 shifts per month). The original TREC survey protocol is reported elsewhere [47]. 
The qualitative data were obtained from TREC case studies conducted in 3 LTC homes—one home from each province that participated in the TREC survey during the same period of data collection [48]. Discussions with health authority decision makers identified the most typical LTC home in each province, based on key characteristics such as size, owner-operator model, types of care units [48]. A case was defined as an individual LTC home and its embedded care units [48]. The original TREC case study protocol and reports of study findings are reported elsewhere [21, 48, 49]. 
Qualitative data comprised written fieldnotes from ethnographic observations and transcripts from in-person interviews. In the original study, a research associate was assigned to a specific LTC home to conduct non-participant observations across all shifts and days of the week and focused on the general flow of events and operations in common areas of the LTC home. Several staff were “shadowed” during their shift, which allowed for detailed exploration of work practices and use of knowledge in care provision, and provided the opportunity for informal discussions with care staff. The research associate documented the observations and their reflections on observations in fieldnotes. Observational data collection took place over 6 months and ended when the data were saturated [21, 48, 49]. The observational data described daily work patterns that provided the organizational context for knowledge use [21, 48, 49]. 
Following the initial analysis of the observational data, semi-structured interviews were conducted with a purposefully selected sample of care staff that covered the following staff categories: care aides, registered nurses (RNs), licensed practical nurses (LPNs), administrators, directors of care, managers, allied health professionals, and practice specialists [21, 48, 49].  In the interviews, participants were asked to describe their roles and responsibilities, their work environment (context), as well as how their work environment could influence the implementation of best practices and innovations [21, 48, 49]. 

Coincidence analysis
Coincidence analysis identifies a “minimal theory” (i.e., difference-making combinations of conditions that uniquely distinguish one group of cases from another group in relation to a specific outcome) [33, 35, 36]. The analytic objective of coincidence analysis is to search for necessary and sufficient conditions for the outcome to occur [33, 50]. Coincidence analysis addresses causal complexity (when several conditions must jointly appear for an outcome to occur) and equifinality (when multiple paths lead to the same outcome) [33, 35, 36].

Variables
Outcome variable
In the TREC care aide survey, a validated 5-item scale was used to measure conceptual use of best practices or conceptual research use (CRU) (see Table 1) [37].


Table 1Measures of context and conceptual research use in the TREC care aide survey


	Variable
	Description
	No. of items
	Scaling scoring
	Sample item

	Outcome
	 
	 Care aides’ conceptual research use
	Thinking about research-based knowledge and then using it to inform clinical decision making
	5
	Mean of the 5 items (range = 1–5) measured on a 5-level scale (from never to almost always)
	On your last typical workday on your unit, how often did best practice knowledge about things like pain management, managing difficult behaviors, and managing pressure ulcers help to change your mind about how to care for residents?

	Perceptions of work environment (context) measured with the Alberta Context Tool (ACT)

	 Leadershipa
	The actions of care aides’ supervisors on the unit to influence excellence in practice. The items specifically focus on resonate leadership that emphasizes emotional support, relationship building, and motivation.
	6
	Mean of the 6 items (range = 1–5) measured on a 5-level scale (from strongly disagree to strongly agree)
	The person who I report to most of the time (choose from managers, RNs, or LPNs) looks for feedback even when it is difficult to hear.

	 Culturea
	The way that “we do things” on the unit; items generally reflect a supportive work culture.
	6
	Mean of the 6 items (range = 1–5) measured on a 5-level scale (from strongly disagree to strongly agree)
	I receive recognition from others about my work.

	 Evaluationa
	The process of using data to assess team performances and to achieve outcomes on the unit.
	6
	Mean of the 6 items (range = 1–5) measured on a 5-level scale (from strongly disagree to strongly agree)
	I routinely receive information on my team’s performance.

	 Social capitala
	Active connections among people (bonding, bridging, and linking); specifically, the extent to which care aides freely exchange information about resident care within their work team and between teams and support each other in the job.
	6
	Mean of the 6 items (range = 1–5) measured on a 5-level scale (from strongly disagree to strongly agree)
	People on the team share information with others on the team.

	 Organizational Slack - Staffinga
	The cushion of actual or potential staffing resources which allows an organization to adapt successfully to internal pressures; specifically, sufficient staff for care aides to deliver best possible care.
	3
	Mean of the 3 items (range = 1–5) measured on a 5-level scale (from strongly disagree to strongly agree)
	We have enough staff to deliver the best possible care.

	 Organizational Slack - Spacea
	The cushion of actual or potential resources related to physical space which allows an organization to adapt successfully to internal pressures; specifically, the accessibility of private space for staff to discuss resident care.
	2
	Mean of the 2 items (range = 1–5) measured on a 5-level scale (from strongly disagree to strongly agree)
	We have private space such as a conference room on this unit to discuss resident care and share knowledge about resident care and best practices.

	 Organizational Slack - Timea
	The cushion of actual or potential time resources which allows an organization to adapt successfully to internal pressures; specifically, time resources which allows care aides to do extra things for residents and think about best practices.
	4
	Mean of the 4 items (range = 1–5) measured on a 5-level scale (from strongly disagree to strongly agree)
	We have time to do something extra for residents.

	 Formal interactionsb
	Formal exchanges that occur between care aides and other staff through scheduled activities (e.g., team meetings, change of shirt report).
	4
	Each item was measured on 5-level scale (never-almost always). Items are recoded to 0 = no interaction (never or rarely), 0.5 = occasionally, 1 = interaction ( frequently, almost always). Take sum of recoded items (range = 0–4).
	In the last typical month, how often did you participate in: team meetings about resident care, family conferences, change of shift report, continuing education held outside of your facility.

	 Informal interactionsb
	Information exchanges that occur between individuals within an organization or unit which can promote the transfer of knowledge.
	9
	Each item was measured on 5-level scale (never-almost always). Items are recoded to 0 = no interaction (never or rarely), 0.5 = occasionally, 1 = interaction ( frequently, almost always). Take sum of recoded items (range = 0–9).
	In the last typical month, how often did you talk with people in the following roles or situations about resident care: other care aides, LPNs, RNs, physicians, other health care providers, any clinical educator/instructor/specialist, someone who brings new ideas to the unit, “hallway talk”, and informal bedside teaching sessions.

	 Structural resourcesb
	The structural elements of an organization that facilitate the ability to assess and use knowledge (e.g., notice boards, journals in the work area, policies and procedure manuals)
	7
	Each item was measured on a 5-level scale (never-almost always). Items are recoded to 0 = no interaction (never or rarely), 0.5=occasionally, 1 = interaction (frequently, almost always) Take sum of recoded items (range = 0–7).
	On your unit, in the last typical month, how often did you use: clinical practice guidelines, policy and procedure manual for your facility, a library, textbooks in your work area, journals in your work area, notice boards in you work area, in-service/workshops/course in your facility.


RN registered nurses, LPN  licensed practical nurses
aScaled concept
bNon-scaled or count-based concept



Context variables
The Alberta Context Tool (ACT) was used to measure microsystem-level (or care unit) context as perceived by care aides. The ACT comprises 7 scaled concepts (leadership, culture, evaluation, social capital, organizational slack in time, staffing, and space) and 3 non-scaled, or count-based, concepts (formal interactions, informal interactions, and structural and electronic resources) [51]. Original context measures of the ACT are presented in Table 1.

In our analysis, we strategically selected 4 scaled concepts measured in the ACT: leadership, social capital, organizational slack in time, and organizational slack in space. In the ACT, the Leadership scale measures the actions of care aides’ supervisors on the unit to influence excellence in practice; the items specifically focus on resonate leadership that emphasizes emotional support, relationship building, and motivation [51]. The Social Capital scale captures the extent to which care aides can freely exchange information about resident care within their work team and between teams and support each other in the job [51]. The scale of Organizational Slack in Time measures the cushion of actual or potential time resources which allows care aides to do extra things for residents and think about best practices [51]. The scale of Organizational Slack in Space measures the accessibility of private space for staff to discuss resident care [51]. 
We excluded 3 other scaled concepts (culture, evaluation, and organizational slack in staffing) due to their conceptual overlap with the included concepts. This was to maximize data diversity while maintaining a parsimonious set of conditions (context variables) relative to the number of cases—a requirement for effective coincidence analysis. This is important because as more conditions are added, the number of logically plausible configurations (combinations of all possible conditions) increases exponentially [33]. 
We also created 4 context “meta-factors” from 8 individual items selected from the non-scaled concepts. These items were selected because they are substantively relevant to research use [11–13]. We created the meta-factors by combining items that reflect similar context conditions—a common approach in coincidence analysis to reduce the number of conditions without eliminating either of the properties represented by these conditions [33]. 
Specifically, we combined the items “care aides attend continuing education out of facility” and “care aides attend in-services in the facility” to make a meta-factor educational activities (care aides frequently or always attend continuing education or in-services off or on site). The other 3 context meta-factors included educational material (care aides frequently or always use policy, procedure manuals, or clinical guidelines), communication with dedicated facilitator roles (care aides frequently or always talk with educators, clinical specialists, or someone bringing new ideas to the care unit), and formal meetings about care (care aides frequently or always participate in team meeting or family conferences).

Data calibration and analysis
To prepare data for coincidence analysis, we followed a 3-step data calibration process recommended by Whitaker et al. [33] We: (1) aggregated individual-level, care aide-reported scores to the care unit level; (2) categorized care unit-level continuous variables to generate binary care unit properties; and (3) selected a final set of cases (care units) for analysis. These processes are detailed in Table 2.

Table 2Data calibration and data analysis processes for coincidence analysis


	Data Calibration
Calibrate values of each variable and select cases to create a dataset for analysis

	
Step 1: Data aggregation

	We aggregated individual-level, care-aide-reported scores of the original variables to the care-unit level. The aggregated care-unit-level variables were presented as continuous variables. Specifically, they were expressed as “the proportion of care aides on a given care unit that report scores for the original variable exceeding a certain threshold”. One outcome variable and 8 context variables were selected for coincidence analysis. Additional File 1 presents box plots for the care-unit-level continuous variables.
• For CRU, leadership, social capital, organizational slack in space, and organizational slack in time, the care-unit-level scores were expressed as “the proportion of care aides on the unit that reported the scale score equal to or above the median of care-aide-reported scores in the care aide sample”.
• For the four context meta-factors (each of which was derived from combing two items), the care-unit-level scores were expressed as “the proportion of care aides on the unit that reported ‘frequently’ or ‘almost always’ for any of the items”.
Note that in this step, we excluded 7 care units with less than 8 care aide participants to ensure reliable aggregated care-unit-level variables.

	
Step 2: Data categorization

	We categorized the care-unit-level continuous variables to generate categorical or binary care-unit variables. Additional File 2 shows the care-unit-level categorical variables.
• For all care-unit-level continuous variables (except for two variables indicated below), we used a quartile-split method to categorize each variable into 4 levels: less than the lower quartile, from lower quartile to median, from median to upper quartile, and equal to or greater than the upper quartile. These categories represent very low, moderately low, moderately high, and very high levels of the care-unit-level continuous variable relative to other care units in the sample.
• For two context meta-factors—communication with dedicated facilitator roles and formal meetings about care, we used a median-split method to categorize each variable into two levels: less than the median, equal to or greater than the median. These categories represent low and high levels of the care-unit-level continuous variable relative to other care units in the sample. We used median-split instead of quartile-split for these two care-unit-level continuous variables due to a small range in their distributions.

	
Step 3: Case selectiona

	We eliminated the middle set of cases (i.e., care units that fell into the middle two categories of care-unit-level CRU: “from lower quartile to median” and “from median to upper quartile”). This step ensured a substantive difference between the very high CRU group (i.e., equal to or greater than the upper quartile) and the very low CRU group (i.e., less than the lower quartile). This method has been commonly used in coincidence analysis to build in a meaningful difference between levels of the outcome.34,35


	
Data Analysis

Perform coincidence analysis using R’s cna and frscore packages

	Analytic sample included 47 care units (22 with very high CRU and 27 with very low CRU).
Table 3 shows the final set of care unit-level binary variables used for coincidence analysis.

	
Step 1: Identify minimally sufficient conditions

	We set the outcome as very high CRU.
We used the “minimally sufficient conditions” (i.e., “msc”) function within the cna package to identify specific configurations of context variables with especially strong connections to very high CRU at five different consistency levels (0.75–0.95 with an interval of 0.05).49,50

This process enabled us to further select a parsimonious subset of context variables to include in the model. As a result, we excluded educational activities which did not appear in the configurations with “best of class” coverage scores (i.e., the top coverage scores among configurations with the same number of conditions).

	
Step 2: Refine model inputs by recalibrating variables
a

	Upon reviewing the results of the minimally sufficient conditions generated in Step 1 in Data Analysis, we observed that those quartile-split care-unit-level context variables were more likely to connect to very high CRU when they took the highest value (equal to or greater than the upper quartile). Accordingly, we recoded those quartile-split care-unit-level context variables to binary variables by grouping the three lower categories into one category (lower than the upper quartile). This step ensured a list of context variables that was parsimonious relative to the number of cases.
The distributions of the original individual-level, care-aide-reported scores of the context variables (which were negatively skewed) also support this recoding process as our intention was to separate care units with the highest-level context scores from other care units with generally high context scores.

	
Step 3: Build the final model for the outcome = very high
CRU

	We built coincidence analysis models based on the recoded data and used fitness-robustness scores for model selection.
Specifically, we used the “rean_cna” function within the frscore package to build multiple coincidence analysis models at systematically varied consistency and coverage thresholds and we subsequently used the “frsocre” function to calculate a fit-robustness score for each solution generated by the coincidence analysis modeling process. A fit-robustness score for a solution quantifies the degree to which the solution agrees with other solutions inferred from the same data under the same coincidence analysis modeling process.48 We used the “submodel score type” to calculate fit-robustness scores, a method that favors more complex models.48


	
Step 4: Build the final model for the outcome = very low
CRU

	We repeated Step 3 in Data Analysis after changing the outcome variable to very low CRU. The purpose was to gain additional insights into the complex context-CRU relationship, because context configurations that contribute to very high CRU may not be the reverse of the configurations that contribute to very low CRU.



aWe also performed sensitivity analyses while selecting cases (Step 3: Case selection in Data Calibration) and recoding context variables (Step 2: Refine model inputs by recalibrating variables in Data Analysis). This was done to investigate whether alternative methods for case selection and recoding of context variables might prove more suitable than the initially applied methods. The results of sensitivity analysis supported our initially applied methods (see Additional File 3)




We used R’s cna [52] and frscore [53] packages for coincidence analysis model building and model selection based on a crisp data set. The final set of care unit-level binary variables included 1 outcome variable (CRU, conceptual research use) and 7 context variables (see Table 3). In coincidence analysis, 2 important indices evaluate model performance: consistency and coverage. Consistency is the proportion of cases exhibiting a certain path (also referred to as solution or configuration) that yields the specified outcome; coverage is the proportion of cases having the specified outcome that are explained by any identified path [54, 55]. Table 2 describes our 3-step analysis.

Table 3Final set of care-unit-level binary variables used for coincidence analysis


	Variable
	Coding and interpretation

	
Outcome Conceptual research use (CRU)

	A care unit was assigned a value of 1 if the proportion of care aides reporting CRU > = 4a was equal to or greater than the upper quartile among all care units in the sample. This means that the care-unit-level CRU is very high compared to other care units in the sample.
A care unit was assigned a value of 0 if the proportion of care aides reporting CRU > = 4a was less than the lower quartile among all care units in the sample. This means that the care-unit-level CRU is very low compared to other care units in the sample.

	
Context variables measured with the Alberta Context Tool (ACT)


	 Leadership
	A care unit was assigned a value of 1 if the proportion of care aides reporting ACT-Leadership > = 4a was equal to or greater than the upper quartile among all care units in the sample. This means that the care-unit-level ACT-Leadership is very high compared to other care units in the sample.
A care unit was assigned a value of 0 if the proportion of care aides reporting ACT-Leadership > = 4a was less than the upper quartile among all care units in the sample. This means that the care-unit-level ACT-Leadership is not very high compared to other care units in the sample.

	 Social capital
	A care unit was assigned a value of 1 if the proportion of care aides reporting ACT-Social Capital > = 4a was equal to or greater than the upper quartile among all care units in the sample. This means that the care-unit-level ACT-Social Capital is very high compared to other care units in the sample.
A care unit was assigned a value of 0 if the proportion of care aides reporting ACT-Social Capital > = 4a was less than the upper quartile among all care units in the sample. This means that the care-unit-level ACT-Social Capital is not very high compared to other care units in the sample.

	 Organizational slack (OS) in space
	A care unit was assigned a value of 1 if the proportion of care aides reporting ACT-OS Space > = 4a was equal to or greater than the upper quartile among all care units in the sample. This means that the care-unit-level ACT-OS Space is very high compared to other care units in the sample.
A care unit was assigned a value of 0 if the proportion of care aides reporting ACT-OS Space > = 4a was less than the upper quartile among all care units in the sample. This means that the care-unit-level ACT-OS Space is not very high compared to other care units in the sample.

	 Organizational slack (OS) in Time
	A care unit was assigned a value of 1 if the proportion of care aides reporting ACT-OS Time > = 3.25 a was equal to or greater than the upper quartile among all care units in the sample. This means that the care-unit-level ACT-OS Time is very high compared to other care units in the sample.
A care unit was assigned a value of 0 if the proportion of care aides reporting ACT-OS Time > = 3.25a was less than the upper quartile among all care units in the sample. This means that the care-unit-level ACT-OS Time is not very high compared to other care units in the sample.

	 Access to educational material
	A care unit was assigned a value of 1 if the proportion of care aides who frequently or always used policy, procedure manuals, or clinical guidelines was equal to or greater than the upper quartile among all care units in the sample. This means that the care-unit-level access to educational material is very high compared to other care units in the sample.
A care unit was assigned a value of 0 if the proportion of care aides who frequently or always used policy, procedure manuals, or clinical guidelines was less than the upper quartile among all care units in the sample. This means that the care-unit-level access to educational material is not very high compared to other care units in the sample.

	 Communication with dedicated facilitator roles
	A care unit was assigned a value of 1 if the proportion of care aides who frequently or always talked with educators, clinical specialists, or someone bringing new ideas to the care unit was equal to or greater than the median among all care units in the sample. This means that the care-unit-level communication with dedicated facilitator roles is high compared to other care units in the sample.
A care unit was assigned a value of 0 if the proportion of care aides who frequently or always talked with educators, clinical specialists, or someone bringing new ideas to the care unit was less than the median among all care units in the sample. This means that the care-unit-level communication with dedicated facilitator roles is low compared to other care units in the sample.

	 Formal meetings about care
	A care unit was assigned a value of 1 if the proportion of care aides who frequently or always participated in team meetings or family conferences was equal to or greater than the median among all care units in the sample. This means that the care-unit-level formal meetings about care is high compared to other care units in the sample.
A care unit was assigned a value of 0 if the proportion of care aides who frequently or always participated in team meetings or family conferences was less than the median among all care units in the sample. This means that the care-unit-level formal meetings about care is low compared to other care units in the sample.



aThe threshold (e.g., CRU > = 4) is the median of care-aide-reported scores on a 5-level scale (1–5) in the care aide sample




Qualitative analysis
We used directed content analysis to examine qualitative data [56]. A priori codes were derived from both the PARIHS framework and ACT, encompassing elements of context that potentially influence implementation of best practices. Upon consensus of codes and definitions, 2 PhD-prepared coders coded each of the interview transcripts and fieldnotes independently using ATLAS.ti software. Both types of data were treated the same analytically. The coding team met every week to discuss coding questions and resolve coding disagreements. The coding team kept memos about rationale for coding choices and notes to clarify coding decisions. The phase of theme generation, which includes the identification of subthemes, was facilitated by two senior qualitative research experts. Themes and subthemes were derived from the coding results and were collaboratively developed during regular meetings between the two coders and the two senior qualitative research experts. These discussions continued until consensus was achieved on the themes and subthemes, and their interpretations.


Integration of configurational and qualitative findings
We integrated findings from the coincidence analysis and qualitative insights at the stages of reporting and interpretation. We used themes (subthemes) and relevant quotes generated from the qualitative analysis to help understand contextual configurations identified in the coincidence analysis.


Results
Table 4 contains the characteristics of care units included in our coincidence analysis (n = 47) and characteristics of the 3 LTC homes in the qualitative case study.

Table 4Care unit characteristics and 3 case study LTC homes


	Care units included in coincidence analysis (n = 47)

	Characteristics
	n
	%

	Size of LTC homes that care units are situated in
	 	 
	Small (< 80 beds)
	11
	23.40

	Medium (80–120 beds)
	7
	14.89

	Large (> 120 beds)
	29
	61.70

	Owner-operator model of LTC homes that care units are situated in
	 	 
	Public not for profit
	15
	31.91

	Private for profit
	11
	23.40

	Voluntary not for profit
	21
	44.68

	Province
	 	 
	Alberta
	28
	59.57

	Saskatchewan
	14
	29.79

	Manitoba
	5
	10.64

	Unit type
	 	 
	General LTC unit
	26
	55.32

	Secure dementia unit
	21
	44.68

	 	Mean
	SD
	Range

	# of care aides per unit participating in the TREC survey
	15.57
	4.94
	9–26

	LTC homes included in the qualitative case study

	 	Home A
	Home B
	Home C

	Location
	Alberta
	Manitoba
	Saskatchewan

	Number of units
	6
	2
	2

	Number of beds
	228
	69
	100

	Availability of dementia unit(s)
	Yes
	No
	Yes

	Staff participated in the qualitative interview
	 	 	 
	Care aides
	10
	10
	11

	Registered nurse (RN)
	6
	3
	3

	Licensed practical nurse (LPN)
	5
	4
	2

	Specialist/allied personnel
	11
	4
	2

	Care manager
	4
	3
	0

	Director of care/administrators
	1
	1
	3

	Other staff (e.g., chaplain, educator)
	0
	5
	0




Coincidence analysis results
Our primary model of coincidence analysis identified contextual configurations linked to care units having very high CRU, while our secondary coincidence analysis identified contextual configurations linked to very low CRU. The final analytic sample comprised 47 care units (22 with very high CRU, 25 with very low CRU).
The coincidence analysis model for the outcome of very high CRU comprised 3 paths (i.e., minimally sufficient conditions for occurrence of the outcome), suggesting that care units had very high CRU (as compared to care units with very low CRU) if and only if they matched any of the following 3 paths (see Table 5):

Table 5Summary of coincidence analysis results for the outcome of very high CRU


	Context elements
	Path 1
	Path 2
	Path 3

	Leadership
	Very high
	
•

	 	 
	Educational material
	Very high
	 	
•

	 
	Social capital
	Very high
	 	 	
•


	Communication with dedicated facilitator roles
	High
	 	 	
•


	Path consistency
	0.923
	1.00
	1.00

	Path coverage
	0.545
	0.591
	0.455

	# care units falling in the path
	12
	13
	10

	Overall model
	Consistency
	0.95

	Coverage
	0.91

	# unique care units covered
	20

	Total # care units with very high CRU
	22


Additional File 4 displays the analytic dataset containing the outcome and context variables included for the final coincidence analysis



Path 1: very high leadership.
OR
Path 2: very high educational material.
OR
Path 3: very high social capital AND high communication with dedicated facilitator roles.
Coverage of the final model for the outcome of very high CRU was 0.91, meaning that the model (containing 3 paths) covered 91% of care units (20 out of 22) that had very high CRU. Among 20 care units covered by the model, 9 care units exhibited only 1 path, 7 care units exhibited 2 paths, and 4 care units exhibited all 3 paths. Consistency (0.95) meant that 95% of care units exhibiting any of the 3 paths had very high CRU.
Modeling the outcome of very low CRU suggested that care units had very low CRU (as compared to those with very high CRU) if and only if they showed either of the following 2 paths (see Table 6):

Table 6 Summary of coincidence analysis results for the outcome of very low CRU


	Context elements
	Path 1
	Path 2

	Leadership
	Not very high
	•
	 
	Organizational slack in space
	Not very high
	•
	 
	Educational material
	Not very high
	•
	 
	Social capital
	Not very high
	 	•

	Organizational slack in time
	Not very high
	 	•

	Formal meetings about care
	Low
	 	•

	Path consistency
	0.947
	0.95

	Path coverage
	0.72
	0.76

	# care units falling in the path
	18
	19

	Overall model
	Consistency
	0.92

	Coverage
	0.88

	# unique care units covered
	22

	Total # care units with very low CRU
	25


Additional File 4 displays the analytic dataset containing the outcome and context variables included for the final coincidence analysis



Path 1: not very high leadership AND not very high organizational slack in space AND not very high educational material
OR
Path 2: not very high social capital AND not very high organizational slack in time AND not very high formal meetings about care.
Model coverage for the outcome of very low CRU (0.88) meant that the model (containing 2 paths) covered 88% of care units (22 out of 25) that had very low CRU. Among 22 care units covered by the model, 7 units exhibited only 1 path and 15 exhibited both paths. Consistency (0.92) meant that 92% of care units exhibiting any of the 2 paths had very low CRU.

Qualitative results
The qualitative results identified context-related facilitators and barriers for best practice use. Data described best practice as incorporating evidence-based knowledge obtained from education, training, discussions with other staff, and other sources into routine decision-making about care. This interpretation reflected conceptual use of best practices, which aligned with what was measured in the quantitative survey. However, our qualitative data were somewhat limited in explaining contextual configurations. In the following section, we present qualitative themes about context-related facilitators and barriers, as well as qualitative insights into contextual configurations.

Context-related facilitators
Leadership
Descriptions of leadership included supportive, adaptive, and empowering behaviors from both frontline (e.g., care aides’ supervisors) and middle management (e.g., unit managers) levels. In each participating home, staff reported that they overcame challenges despite contextual barriers because their leaders encouraged adaptive work (e.g., adjusting practices, resources, and behaviors in response to changing conditions and obstacles) and empowered staff to actively participate in change initiatives. Leadership also set an example by using best practices. One care aide with 11 years of experience believed that her supervisor’s strict adherence to health and safety rules benefited both residents and staff, saying, “. . very good and very precise. . she’s very strict on health and safety for the residents and for the staff.” The qualitative finding that supportive, adaptive, and empowering leadership played an overarching role in influencing best practice use, somewhat aligned with Path 1 to very high CRU, identified in coincidence analysis where very high leadership alone formed a path leading to very high CRU.

Social capital
Social capital was characterized as strong connections among team members that promote teamwork and effective information sharing. Care aides in all 3 case study homes stressed their reliance on other staff members and frequently used the phrase “working together” to describe their relationships with colleagues who assisted them with physically challenging tasks or other resident-related issues. Also highlighted was the critical role of communication among care aides, as well as between care aides and nurses (LPNs and RNs) in ensuring safe and quality care. For instance, care aides noted that they could avoid workplace injuries by seeking help from peers and learning from each other about residents’ behaviors to better anticipate potential problems. One care aide expressed that timely communication about resident conditions was essential when caring for residents with dementia who often exhibited behavioral reactions, stating, “We have to communicate. We’ve got good communication. Otherwise, we wouldn’t make it.”

Dedicated educators
All 3 homes emphasized the significance of dedicated educators and strategies to facilitate dissemination of new knowledge, to encourage changes, and to foster professional development among staff. Each home designated specific educators responsible for bringing new knowledge to the home and improving resident outcomes. In one home, a best practice leader was appointed to stay current on new research that could be implemented. Another home arranged monthly visits by a specialist to discuss fall prevention strategies with care staff and offered educational sessions for staff to consult with dementia behavior professionals. In the third home, the educator conducted an “education blitz” periodically, providing refresher education for care staff. Staff expressed appreciation for receiving new information on care practices through ongoing education sessions and communication with educators, which enabled them to use the latest development in best practices.


Context-related barriers
Limited opportunities for formal communication
One significant context-related barrier to best practice use was identified as the exclusion of frontline staff, such as care aides, RNs, and LPNs, from formal meetings where important discussion and decision-making about care occurred. In one home, formal meetings to plan for the implementation of a new gentle care relationship model did not include frontline staff, even though they were to be key players in the success of the model. The implementation was imposed top down with minimal communication about its potential impact on frontline staff, leading to misunderstandings and a lack of motivation during the implementation process.

Lack of a dedicated space for discussion
Space constraints hindered seamless interaction among the care team. For example, one home lacked adequate space to have brief, yet crucial discussions about daily tasks, resulting in constant disruptions and the inability to conduct private conversations about resident care. This created a barrier to effective information sharing and connection among team members, ultimately affecting the implementation of best practices.

Delayed response from management
Care aides reported that delayed responses from management in addressing their questions and concerns about care acted as a barrier to using best practices. They expressed difficulties in communicating workplace issues upward, with management either not addressing the situation or taking a long time to make decisions. A care aide stated: “When decisions have to be made by management, things here just do not happen. Like they take forever. They go from person to person. Sometimes it just seems like it can go on forever, decisions with anything.”

Lack of time
Lack of time emerged as a significant barrier to using best practices. Care aides expressed that the high level of competing demands in their work often resulted in limited time to reflect on care tasks. They reported not having sufficient time with residents and their families to offer emotional support due to staffing shortages and inefficient scheduling systems. A care aide stated: “You get the work done, but you’re doing it as fast as you can because you have to get it done before you go home. . that can create a lot of stress and a heavy burden [laughs] because you’re rushing so—and they pay lots of money to stay here. You shouldn’t have to, you know, rush around.”
RNs also expressed concerns about struggling to follow established guidelines, protocols, or procedures due to insufficient time and staffing. A RN stated: “We have behavior management consultant people that we’ve had come in, the ideas that they gave us were a lot like the things that we already tried or if we could, if we had people to do those things, it would be great.”
Although time constraints were generally described as a significant barrier to best practice use by all staff groups and across the 3 homes, we also observed that the negative impact of time constraints was mitigated by some positive context features, including effective teamwork and timely feedback on team performance. For instance, care aides in one home shared that they saved time by working together cohesively to achieve daily goals. The interrelationship between time and teamwork or feedback observed in the qualitative data was somewhat reflected in Path 2 to very low CRU, which represents a combination of lack of time, low social capital, and limited opportunities for formal communication leading to very low CRU.



Discussion
Our study enhances understanding of how various elements of organizational context may interrelate to influence best practice use in LTC settings. We focused on conceptual use of best practices with an emphasis on care aides’ use of best practices. Conceptual use of best practices is an important knowledge translation outcome that reflects individuals’ critical and reflective thinking related to using research-based knowledge in care decision-making [37–39]. We identified 3 distinct paths (contextual configurations) leading to very high levels of best practice use and another 2 paths leading to very low levels. The qualitative analysis offered additional insights into how certain context elements may act as barriers or facilitators to best practice use. It also helped explain interrelationships between context elements in 2 of the paths identified in coincidence analysis. Specifically, qualitative findings about the primacy of leadership and interrelationship of time resources with other context elements were consistent with coincidence analysis findings.
Importance of leadership to best practice use
Our findings suggest that supportive, adaptive, and empowering leadership is sufficient to contribute to exceptional best practice use, regardless of other context-related barriers. This aligns well with a study, by Mekki et al., which proposed that transformational leadership exerts the most significant influence on implementation practices while other favorable contextual conditions only make a difference when leadership assumes an active role [19]. Transformational leadership—emphasizing long-term goals, clear roles, teamwork, learning culture, and relationship building—has been recognized as an essential context element for best practice use [7, 9, 11, 57–60]. Although we did not use an instrument designed specifically to measure transformational leadership, the ACT within the survey measured some features, specifically emotionally intelligent leadership and resonant leadership (i.e., focused on actively supporting, coaching, motivating, and relationship building with their staff) of frontline leaders (to whom care aides reported most of the time, which could be RNs, LPNs, or unit managers). Our qualitative analysis identified characteristics that align with transformational leadership, such as empowering and adaptive leadership at frontline and middle management levels.
Though we identified the primacy of leadership, the reasons behind its extensive influence on best practice use remain unclear. Future research could explore the mechanisms by which leadership influences implementation practices in LTC settings, as there may be unidentified causal chains. For example, a systematic review by Li et al. found that leadership specifically affects the use of champions, resource allocation, monitoring of feedback mechanisms, and organizational culture—all of which subsequently affect implementation practices [11]. A qualitative study spanning four countries found that nursing leaders, whether in formal management or more enabling positions, actively promoted evidence-based practice to frontline staff at the point of care through various strategies [61, 62]. Their approaches, consistent across diverse health care settings, emphasized the importance of informal relationships, role modeling, methods to verify evidence, and the cultivation and maintenance of positive working relationships [61, 62]. 

Role of codified knowledge in best practice use
Frequent use of educational material is another sufficient condition that led to very high best practice use, based on the findings from our coincidence analysis. Educational material (e.g., policy or procedure manuals, clinical practice guidelines) contains formalized, codified knowledge about resident care. Our qualitative data did not reveal staff experiences with using those formalized education materials, limiting our ability to understand the processes by which codified knowledge facilitates care aides to internalize knowledge and develop their own cognitive frameworks for decision-making. There is limited research addressing these questions, especially within LTC settings and with a focus on care aides [1, 17, 20]. 
Our findings underscore the importance of clarity on different types of best practice use (e.g., instrumental vs. conceptual) and differentiating them [30, 37–40]. While instrumental use of best practices involves the more concrete application of codified and explicit evidence-based knowledge, conceptual use reflects an individual’s cognitive awareness, internal acceptance, and capacity to use knowledge acquired from multiple sources [30, 37–40]. In LTC homes, conceptual use of best practices is particularly important, as use of knowledge by all staff, especially unregulated staff, involves using both codified knowledge (often embedded in “rules”) and tacit knowledge relating to resident needs, making sense of their practices and responding to contextual uncertainties, rather than applying a standardized protocol [63]. 

Dedicated facilitators and social capital
Social capital and communication with dedicated facilitator roles (e.g., clinical educators, specialists, or people bringing new ideas) must co-present to contribute to best practice use. Our qualitative findings shed light on the essential facilitator role of clinical educators in the implementation of best practices. These individuals facilitated best practice use by providing specialized training, guidance, and motivation to individuals and teams in understanding and applying best practices. However, communication between care aides and dedicated facilitator roles like clinical educators, while necessary, is not sufficient by itself to ensure high use of best practices. Some researchers have started to explore the interactive relationships between the availability of clinical educators and other context elements in affecting implementation outcomes [27], with some studies using regression-based interaction analysis [12, 13]. These studies suggest that the influence of clinical educators on best practice use is contingent on other context elements (e.g., leadership, culture, feedback process) and their interactions may exert complementary, synergistic, or buffering effects on this outcome [12, 13, 20, 64]. These findings also suggest that it may be possible to identify care units or LTC homes to which deploying scarce educator resources might be most effective [12, 13, 20, 64]. 
Our study supports existing literature which underscores the importance of social capital—reflected in effective communication and teamwork within and between care teams—in the process of using best practices [63, 65, 66]. Importantly, we specifically noted that social capital had to coexist with regular communication between care aides and clinical educators, or other dedicated facilitator roles, to enhance best practice use. Several qualitative studies in LTC homes have suggested that care aides acquire best practice knowledge through their interactions with interdisciplinary team members, such as clinical educators [63, 65, 66]. The knowledge they gain can be effectively disseminated within the care team when peer relationships are supportive and collaborative, leading to continual team improvement in the application of best practices [63, 65, 66]. Conversely, strong social capital without infusion of new knowledge can impede best practice use [63, 65, 66]. According to our survey data, a limited number of care aides on a care unit frequently interacted with clinical educators or specialists. In fact, over half of the care units had less than 14% of care aides engaging regularly with these clinical educators or specialists. However, even this small proportion could notably enhance best practice use, provided that social capital was sufficiently high.
Contextual configurations impeding best practice use
A combination of 3 types of context elements, when in unfavorable conditions, impeded best practice use: influence and communication (i.e., leadership or social capital), resource elements (i.e., organizational slack in space or in time), and formal opportunities for learning knowledge (i.e., frequent access to educational material or participation in formal meetings). However, our approach to creating binary context variables—with a cut-off at the higher quartile—led to limited data diversity among unfavorable context cases. This made it difficult to distinguish care units with very low context from those with generally low context, resulting in overlapping cases where many care units exhibited both paths to low best practice use. Future studies may delineate varying degrees of contextual conditions and their subsequent influence on best practice use.
Our qualitative findings shed light on the combined effects of time resources, teamwork, and feedback, indicating that the detrimental effects of time constraints on best practice use can be mitigated when the other two context elements are favorable. In the literature, time constraints due to an imbalance between job resources (e.g., staffing) and demands (e.g., complex care needs) have been consistently recognized as a significant barrier to implementing best practices and improving the quality of care [63, 65–69]. Researchers have further suggested that the negative influence of time constraints can be buffered by cohesive teams, trusting work relations, collegial communication processes, and uninterrupted information flow [63, 65, 66, 68, 69]. 


Limitations
There are several limitations to our study which suggest the importance of further investigation. First, aggregating individual data to the care unit level may cause loss of information and reduced data variance, posing challenges for configurational analysis, which requires data diversity (i.e., cases with distinguishable conditions). Aggregating data could potentially introduce an ecological fallacy. Relationships observed at the care unit level do not necessarily reflect relationships between care aide-perceived context and best practice use at the individual level.
Another limitation lies in the mismatched levels of analysis between quantitative and qualitative data. While qualitative case study data captured observations within care units and participants’ experiences with their immediate work environment, cases in the qualitative study were initially defined as LTC homes, without distinguishing individual care units within each home. This discrepancy limited our ability to directly compare qualitative and quantitative cases at the same level of analysis, as we were unable to map individual care units within the three LTC homes participating in the case study onto the sample of care units included in the coincidence analysis This hindered the integration of coincidence analysis and qualitative analysis at an earlier stage of data analysis. Despite these challenges, the congruent conceptualization of context-related factors and the outcome—the use of best practices—permitted the eventual merging of both methods during the later stages of interpreting results. We were able to use qualitative insights across the three cases to broadly interpret the coincidence analysis results, although case-specific interpretation was not feasible.
Implications for future research
Beyond demonstrating the potential afforded by mixing configurational and qualitative analysis [70], this study offers important implications for future studies aiming to explore the influence of context on implementation or quality of care outcomes. Configurational analysis quantifies case-based explanations of different combinations of context elements leading to positive or negative levels of the outcome. This holistic case-based perspective mirrors the complexity of the real world situations, resulting in practically useful findings [23, 44]. LTC homes could map their contextual strengths and weaknesses within identified configurations and address specific gaps.
Our qualitative findings provide understanding of the roles of individual context elements. However, these data, initially collected for other research purposes, were limited in their ability to explain contextual configurations. Future mixed methods research could benefit from primary data collection and early integration of diverse methods during both the data collection and analysis stages to optimize the explanatory power of the mixed methods approach [70]. Additionally, it may be fruitful to mix traditional regression-based quantitative analysis (a statistical approach), configurational analysis (a mathematical approach), and qualitative analysis. Such an innovative 3-way mixed methods design has proven useful in organizational research for studying complex phenomena [31]. 
While the age of data may be seen as a limitation, our findings maintain significant relevance to the intent of this study—to optimize use of high quality secondary quantitative and qualitative data related to LTC settings through a novel mixed methods approach. Our study focused on conceptual use of best practice knowledge in everyday care decision-making instead of on implementation of specific evidence-based interventions or innovations. This presents an important opportunity for future research, which could examine context and its relationship with implementation outcomes related to specific evidence-based interventions in LTC settings using a combination of multiple methods.



Conclusions
This study deepens our understanding of the complex interactions between contextual elements and their effects on implementing best practices in LTC homes. It also demonstrates the potential of mixing configurational and qualitative analysis to study such complex relationships, and provides important implications for futures studies aiming to use this mixed methods approach.
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