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Abstract
Background
Information and communication technologies (ICTs) improve quality and efficiency of healthcare, but effective practices for implementing new ICTs are unknown. From 2019 to 2021, the Veterans Health Administration (VHA) implemented FLOW3, an ICT that facilitates prosthetic limb care. The goal of this study was to compare the impact of two facilitation strategies on FLOW3 adoption, implementation, and sustainment.

Methods
FLOW3 is a computerized workflow management system comprised of three applications that facilitate the three steps for prosthesis authorization. During VHA’s implementation of FLOW3, we randomized 60 VHA sites to basic or enhanced facilitation groups. Basic facilitation included a manualized training toolkit and office hours. Enhanced facilitation included basic facilitation plus monthly learning collaboratives and site-specific performance reports. Outcomes included time to adoption of FLOW3 and complete FLOW3 utilization rates during implementation and sustainment periods. We compared outcomes between sites assigned to basic versus enhanced facilitation groups. Results were calculated using both intent-to-treat (ITT) and dose–response analyses. The dose–response analysis used a per-protocol approach and required sites in the enhanced facilitation group to join two of six learning collaboratives; sites that attended fewer were reassigned to the basic group.

Results
Randomization assigned 30 sites to enhanced facilitation and 30 to basic. Eighteen of 30 randomized sites were included in the enhanced facilitation group for dose–response analysis. During the implementation period, enhanced facilitation sites were significantly more likely to completely utilize FLOW3 than basic facilitation sites (HR: 0.17; 95% CI: 1.18, 4.53, p = 0.02) based on ITT analysis. In the dose–response analysis, the enhanced group was 2.32 (95% CI: 1.18, 4.53) times more likely to adopt FLOW3 than basic group (p = 0.014).

Conclusions
Enhanced facilitation including a learning collaborative and customized feedback demonstrated greater likelihood for sites to complete a prosthetics consult using FLOW3 throughout our study. We identified statistically significant differences in likelihood of adoption using the dose–response analysis and complete utilization rate using ITT analysis during the implementation period. All sites that implemented FLOW3 demonstrated improvement in completion rate during the sustainment period, but the difference between facilitation groups was not statistically significant. Further study to understand sustainability is warranted.
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Contributions to the literature
This study reports on one strategy to enhance facilitation during implementation of a novel information and communications technology by incorporating learning collaboratives and providing individualized feedback to improve adoption and increase consistent and comprehensive utilization of the new workflow.	Personalized feedback and learning collaboratives improve adoption and implementation, while further work to understand continued sustainment of ICT is warranted.

	Comparison of facilitation strategies using intent-to-treat and dose–response analyses is critical to identify the value of participation in the facilitation strategy and its effects.





Background
Information and communication technologies (ICT) have been shown to improve quality and efficiency of care [1–3], but studies suggest that providers and healthcare systems often struggle to adopt and implement new ICT [4–6]. Barriers and facilitators to implementation of ICT have been previously described [6–11], but to our knowledge, there is no existing literature on evidence-based strategies that facilitate adoption, implementation, and sustainment of novel ICT. There is an urgent need to better understand effective strategies to implement and sustain novel ICT to ensure that patients benefit from these advances.
The Veterans Health Administration (VHA) provides prosthetic limb care for as many as 14,000 veterans with limb loss annually. Veterans receive prosthesis management as part of a team-based interdisciplinary clinic evaluation by rehabilitation providers. Both internal and external reviews identified variability in the VHA prosthetic limb care process as well as overpayments and lack of a comprehensive system to monitor this process [12, 13]. To address these issues, frontline staff developed a novel ICT called FLOW to optimize the prosthetic limb care process and improve value-based prosthetics procurement at VHA. Results during the initial pilot phase revealed a greater than 2-week improvement in efficiency for authorization of an artificial limb. VHA policy makers identified this significant process improvement and published a memorandum supporting implementation throughout the VA on September 27, 2018. Through iterative design and development, the third version of FLOW, FLOW3, became a computerized workflow management system that streamlines and standardizes the prosthetic limb care process. FLOW3 consists of three custom designed software applications that guide clinicians and staff through the five steps of the limb provision process. These steps include the following: (1) limb prescription, (2) coding the prescription, (3) authorization, (4) delivery to the patient, and (5) evaluation of fit and function.
To address the gap in evidence regarding effective facilitation strategies for adoption, implementation, and sustainment of ICT innovations, we designed a randomized implementation trial (e.g., [13–20]) of FLOW3 at 60 VHA sites. We compared the impact of “basic” versus “enhanced” approaches to facilitation and audit and feedback [21] on the adoption, implementation, and sustainment of an ICT innovation in a large and diverse healthcare system. Our aims were as follows: (1) describe participation in enhanced versus basic facilitation groups; (2) describe differences in time to adoption, utilization rate of all FLOW3 applications during the implementation period, and sustained use of all FLOW3 applications beyond the implementation period using an intent to treat (ITT) analysis; and (3) describe differences in time to adoption, utilization rate of all FLOW3 applications during the implementation period, and sustained use of all FLOW3 applications beyond the implementation period using a dose–response analysis.

Methods
Prosthetic limb care in the VHA
VHA provides inpatient and outpatient clinical care for veterans and active-duty service members with acquired absence of a limb using a multidisciplinary approach at over 150 sites across the USA. This team-based clinical pathway provides comprehensive and lifelong prosthetic limb care with the goal of optimizing functional independence and quality of life. The management of prosthetic limb care requires clinical decision-making and is initiated by a prescription to document diagnosis, medical justification, and specific characteristics of the prosthetic limb. Following prescription entry, the limb order must be specified and authorized for purchase to ensure that the order meets VHA standards for purchasing and contracting. The limb may be fabricated within prosthetic facilities at the Department of Veteran’s Affairs (VA) sites or non-VA prosthetic facilities in the community. The responsibility for authorization of a prosthetic limb is shared among clinical and nonclinical staff members including prosthetists, purchasing agents, and contracting specialists. Once a prosthetic limb is authorized, fabrication of the materials can begin. After the limb is completed and fit and function are confirmed, the limb is delivered to the patient. Finally, clinical follow-up by the prescribing team verifies the quality of the limb and allows for continued coordination of care for rehabilitation services.

FLOW3 background
FLOW3 was created through an iterative approach by a team of VHA frontline staff members with support of their leadership with the goal of standardizing and streamlining the prosthetic limb care process using the available information technology. FLOW3 is an ICT comprised of three interrelated applications to support the prosthetic limb care process: (1) a prosthetic limb consult template that allows for accurate description of limb specifications, (2) a consult comment tool that allows for multidisciplinary communication and automates delivery of information to the third component, and a (3) web-based application which compiles all information and communications for review and notification of action items related to the care process. Figure 1 summarizes the three FLOW3 applications. FLOW3 connects the staff and clinicians involved in all steps of the prosthetic limb procurement process. Each team member uses at least one of the three applications to move the process forward.[image: ]
Fig. 1Summary of FLOW3 applications, which include the prosthetic limb consult templates, web-based application, and consult comment tool


Figure 2 summarizes the limb care process and illustrates how FLOW3 facilitates each step for the staff and clinicians involved. The first FLOW3 application, the prosthetic limb consult template, facilitates the first step of the prosthetic limb care process. In this step (prescribe), a prescription is entered by a licensed independent practitioner into the computerized patient record system (CPRS), the VHA’s electronic health record, using one of four prosthetic prescription templates. The consult comment tool is linked to CPRS and facilitates the second step (specify). In this step, the prescription is described using the Healthcare Common Procedure Coding System (HCPCS) by a certified prosthetist. The web-based application facilitates the third and fourth steps of the process. During the third step (order), the HCPCS list from the consult comment tool is automatically organized into a PDF document with information for authorization of a purchase order and available on a web-based application. The information from this PDF document is accessed by purchasing staff from the web-based application and manually transcribed to purchasing software to create a purchase order authorization. Following purchase order authorization, the fourth step (fabricate & deliver) involves the direct patient care by a prosthetist including initiation of ordering of materials and fabrication activities to complete the prescribed prosthetic limb. This step culminates in fitting and delivery of the limb to the patient. The consult comment tool is used to complete the final step. The fifth step (verify) in the process is completed during follow-up clinical care by an interdisciplinary team evaluation to verify the quality of the limb or determine if any aspect needs to be reworked. Each of these five steps are monitored with date and time stamps allowing for oversight and reporting.[image: ]
Fig. 2This figure summarizes the limb care process and details the role responsible for each step and the FLOW3 application used



Trial design
This study was conducted as part of a larger, multi-year evaluation of FLOW3 implementation, system-level impacts, and patient-level impacts guided by the RE-AIM framework [22]. FLOW3 was supported by policy from the Department of Veteran’s Affairs (VA) Rehabilitation and Prosthetics Services towards system-wide implementation across VHA in several phases. In Phase 1, FLOW3 was recognized as a practice that addresses important areas for improvement in veteran care, and it was implemented at eight VA sites in 2017. In Phase 2, FLOW3 continued rollout to an additional 15 VA sites. FLOW3 was selected for national rollout in 2019 and partnered with an evaluation team to facilitate implementation and expansion as it was implemented across VHA. Implementation and program outcomes were evaluated across the first two phases and shared with clinical stakeholders and policy makers. At the time of this study, FLOW3 was already implemented at 23 VA sites. Implementation efforts were led by the “FLOW3 implementation team” consisting of the physician, prosthetist, data programmer, and project manager who led development of FLOW3 and evaluated by an evaluation team consisting of an anthropologist, two health services researchers, data scientist, statistician, programmer, and professional research assistant.

Participants and setting
Prior to implementation at each site, VA Integrated Service Network (VISN) and VA site leadership were contacted at each of the 60 VA sites selected for Phase 3 of implementation to identify physical medicine and rehabilitation (PM & R) and prosthetic and sensory aid services (PSAS) team members involved in prosthetic limb care. Additionally, leadership was asked to identify VA sites prosthetic limb care “champions” based on the following characteristics: comfort with technology, strong communication skills, and ability to lead training for other staff at their sites. FLOW3 Champions at each VA site assisted in coordination of installation steps for FLOW3 custom software, as well as introducing FLOW3 to their team members. Test environments in the electronic medical record allowed for FLOW3 implementation team members to confirm proper installation of prescription templates and custom software.

Implementation intervention
The FLOW3 implementation team provided external facilitation to both basic and enhanced facilitation groups. We defined facilitation as ongoing “interactive problem solving and support” [23] provided by the implementation team within the context of FLOW3 implementation. The basic facilitation group had access to monthly office hours with the FLOW3 implementation team and access to an email address where they could send any inquiries about using the system. During office hours, the members of the implementation team were available via Microsoft Teams, and frontline FLOW3 users could join at any point during the 2-h window to troubleshoot issues they were experiencing. Issues could be technical or related to resources and support needed from departments or leadership to support implementation. They did not have to attend the entire duration of the office hours, nor did they have to attend every month.
The enhanced facilitation group was invited to six structured, 1-h monthly calls with the FLOW3 implementation team. For each site, the site champion and at least one other staff member were invited to attend. Each call included an icebreaker, prepared content related to FLOW3, discussion regarding use of FLOW3 at participants’ sites, and time for questions. In addition to this call, site champions at enhanced facilitation sites received performance reports with a monthly action plan via email detailing FLOW3 utilization along with personalized recommendations of how to increase utilization locally. Sites in the enhanced facilitation group also had access to the email address shared by the FLOW3 implementation team to have their questions answered outside of the scheduled monthly meeting.
Differences in time to adoption, implementation, and sustainment of FLOW3 utilization between the basic and enhanced groups were evaluated using both intent-to-treat (ITT) and dose–response analyses.

Site recruitment
This study focused on Phase 3 of system-wide implementation of FLOW3 at 60 VA sites between October 29, 2020, and July 30, 2021. The 23 sites in Phases 1 and 2 of implementation were not eligible for this study because FLOW3 was already implemented. The FLOW3 implementation team selected 60 sites for Phase 3 based on the sites’ willingness to implement FLOW3 beginning in October 2020. All 60 Phase 3 sites were included for randomization. This study used a two-arm clustered randomized trial design (Fig. 3).[image: ]
Fig. 3Summarizing study design and recruitment



Outcome definitions
Time to adoption (site level)
We defined adoption as the first prosthetics consult entry at a site that utilized all three FLOW3 applications (Fig. 1) to obtain an authorization. We documented the prescription date of that first consult as the site adoption date. The time to adoption was then defined as the number of days between the launch date (October 29, 2020) for Phase 3 implementation and the site adoption date.

Complete utilization rate during implementation period
We looked at this outcome using both consult level and site-level analyses.
Consult level analysis
We defined complete FLOW3 utilization as recording of all three FLOW3 components per consult entered at a site: (1) the prescription template, (2) the consult comment tool, and (3) the web-based application. We assessed the percentage of prosthetics consults that demonstrated complete utilization at each site during the 6-month implementation period (October 29, 2020–April 29, 2021). Because this is a consult level analysis, sites with more consults are weighted higher than sites with fewer consults.

Site-level analysis
We compared the consult completion rate at each site without weighting by the number of consults placed.


Complete utilization rate during sustainment period
We looked at this outcome using both consult level and site-level analyses.
Consult level analysis
We evaluated the percentage of consults that demonstrated complete utilization at each site during the 3 months following the implementation period (April 30, 2021–July 30, 2021). Because this is a consult level analysis, sites with more consults are weighted higher than sites with fewer consults.

Site-level analysis
We compared the consult completion rate at each site without weighting by the number of consults placed.



Description of facilities and utilization
To investigate whether our facilitation interventions would affect FLOW3 adoption, implementation, and sustainment at a site level, we first evaluated the number of consults entered since the launch date for Phase 3 implementation (i.e., October 29, 2020) and included these data in a live view database that stored FLOW3 data since October 2017 named FLOW3Raw2.

Primary analysis—intent-to-treat analysis
We performed three evaluations to compare basic to enhanced facilitation strategies using an intent-to-treat (ITT) analysis [24–26]. First, we evaluated for differences in time to adoption. Then, we evaluated for differences in complete utilization rates of FLOW3 during the implementation period. Finally, we evaluated for differences in complete utilization rates of FLOW3 during the sustainment period. The ITT analysis examined the outcomes for each site based on facilitation group assignment, regardless of whether sites participated in the basic or enhanced facilitation offerings by the FLOW3 implementation team.

Secondary analysis—dose–response analysis
We performed three evaluations to compare basic to enhanced facilitation strategies using a dose–response analysis. This analysis used a per-protocol (PP) approach to differentiate between sites that participated in the enhanced facilitation protocol versus those that did not participate [24–26]. First, we evaluated for differences in time to adoption. Then, we evaluated for differences in complete utilization rates of FLOW3 during the implementation period. Finally, we evaluated for differences in complete utilization rates of FLOW3 during the sustainment period. Our study team developed our protocol by consensus. The protocol required that sites in the enhanced facilitation group participate in at least two of the monthly learning collaboratives and confirmed receipt of recommendations provided by the FLOW3 implementation team via email or verbally. At the beginning of each monthly call sites were asked to confirm that they received recommendations and given the opportunity to ask questions or brainstorm. Sites that did not meet the minimum threshold for our enhanced facilitation protocol were evaluated in the basic facilitation group. The secondary analysis used the same analytic methods as the primary analysis.

Randomization
We randomized implementing sites to compare two distinct facilitation strategies: basic and enhanced. We identified whether sites are identified as Polytrauma Amputation Network Sites and receive special funds for staffing a physiatrist, rehabilitation coordinator, and administrative support from the VA Amputation System of Care (ASoC) [27]. Sites were randomized in R using stratified randomization by healthcare system network and ASoC support to ensure equal allocation of exposed and unexposed groups in each healthcare system network. Neither sites nor implementers were blinded to which sites were included in each of the groups.
This project was designated quality improvement by the Colorado Multiple Institutional Review Board (COMIRB) and was therefore exempt from Institutional Research Board review [28]. It was supported by the Quality Enhancement Research Initiative (QUERI), VHA Diffusion of Excellence (DOE), and VHA Rehabilitation and Prosthetic Services (RPS) as part of a partnered evaluation initiative.

Analytic methods
Kaplan–Meier curves and Cox proportional-hazards models
For time to adoption, we used time-to-event methods. Since this is a time-to-event study, we conducted survival analysis to tailor the site data with right censoring. Right censoring occurs when the study ends before the event has occurred or a subject leaves the study before an event occurs. We created a Kaplan–Meier plot to examine the adoption probability between facilitation groups and then fit Cox proportional-hazards model to estimate the hazard ratio.
For utilization rates in the consult level analysis, we estimated consult completion rates using weighted linear regressions, where the outcome was the site completion rate and the weights were the number of consults at each site. For utilization rates in the site-level analysis, we used linear regressions where sites were not weighted based on the number of consults at each site.



Results
Description of study population
Sixty sites were randomized into two facilitation groups. Thirty sites were assigned to the enhanced facilitation group and 30 sites to the basic facilitation group. Sites were evenly distributed among healthcare system networks, varied in the clinical complexity index as defined by the VHA Facility Complexity Model [29], and offered similar prosthetic limb care services (Table 1 and 2). Of the 60 sites included in this study, 36 of the sites (60%) demonstrated complete adoption of FLOW3 during the study period. Among the sites randomized to enhanced facilitation using the intent-to-treat analysis, 21 of 30 (70%) demonstrated complete adoption of FLOW3. Among the sites randomized to basic facilitation, 15 of 30 (50%) demonstrated complete adoption of FLOW3.Table 1VHA site complexity and number of FLOW3 consults by facilitation group using ITT analysis


	Facilitation group
	Number of sites
	Number of consults
	Highest complexity to mid-high complexity (1a–c)
	Medium complexity (2)
	Low complexity (3)
	Polytrauma Amputation Network Site

	Enhanced
	30
	2382
	25
	2
	3
	4

	Basic
	30
	2111
	21
	6
	3
	3

	Total
	60
	4493
	46
	8
	6
	7



Table 2VHA site complexity and number of FLOW3 consults by facilitation group using dose–response analysis


	Facilitation group
	Number of sites
	Number of consults
	Highest complexity to mid-high complexity (1a–c)
	Medium complexity (2)
	Low complexity (3)
	Polytrauma Amputation Network Site

	Enhanced
	18
	1843
	14
	2
	2
	4

	Basic
	42
	2650
	32
	6
	4
	3

	Total
	60
	4493
	46
	8
	6
	7




Inclusion in the enhanced facilitation group for the dose–response analysis (attendance of at least two monthly calls) was met by 18 of the 30 sites randomized to the enhanced facilitation group. While 18 sites met the minimum threshold for inclusion in the enhanced facilitation group, 23 sites attended at least 1 of the 6 enhanced facilitation calls, while 11 sites attended 4 or more, and 3 sites attended all 6. Of the 23 sites that attended at least 1 call, the median number of enhanced facilitation calls attended was 3. Using dose–response analysis, 15 of the 18 sites (83%) demonstrated complete adoption of FLOW3, while 21 of 42 sites (50%) of basic facilitation sites demonstrated complete adoption of FLOW3 during the study period.
A description of facility clinical complexity index and the number of consults throughout the study period for the enhanced and basic facilitation groups are summarized in Table 1 and 2. Each consult represents a prescription for prosthetic limb care.
During the study period, the total number of prescriptions entered for prosthetic limb care was 4493, with 2382 entered at sites randomized to the enhanced facilitation group and 2111 entered from sites in the basic facilitation group using the intent-to-treat analysis. Using the dose–response analysis, enhanced facilitation sites entered 1843 consults, and basic facilitation sites entered 2650 consults.

Time to adoption
Time to adoption—intent-to-treat analysis
Among basic facilitation sites, 15 of 30 sites adopted FLOW3 during the study period. Among enhanced facilitation sites, 21 of 30 sites adopted FLOW3 during the study period. The median time to adoption at sites in the basic facilitation group was 62 days (16, 108). The median time to adoption at sites in the enhanced facilitation group was 68 days (19, 123). We observed wide variability in time to adoption among both basic and enhanced groups. Figure 4 shows a survival estimate for probability of adoption for basic and enhanced groups. The enhanced group was 1.62 times more likely to adopt FLOW3 than basic group (HR 1.62, 0.62, 3.14); however, this difference was not statistically significant (p = 0.2).[image: ]
Fig. 4Showing probability of site adoption of FLOW3 plotted against the number of days since the go-live date



Time to adoption—dose–response analysis
Among basic facilitation sites, 21 of 42 sites adopted FLOW3. Among enhanced facilitation sites, 15 of 18 sites adopted FLOW3. The median time to adoption at sites in the basic facilitation group was 62 days (18, 120). The median time to adoption at sites in the enhanced facilitation group was 68 days (18.5, 114). We observed wide variability in time to adoption among both basic and enhanced groups. Figure 5 shows a survival estimate for probability of adoption for basic and enhanced groups. The enhanced group was 2.32 (95% CI: 1.18, 4.53) times more likely to adopt FLOW3 than basic group, and this difference was statistically significant (p = 0.014).[image: ]
Fig. 5This figure shows the probability of site adoption of FLOW3 plotted against the number of days since the go-live date




Complete utilization rate during implementation period
Complete utilization rate during implementation period—ITT analysis
Table 3 indicates that 40% of consults placed at enhanced facilitation sites were identified as “complete,” while only 23% of consults placed at basic facilitation sites were “complete.” The completion rate for FLOW3 consults at sites in the enhanced facilitation group was 0.17 (95% CI: 0.31, 0.03) higher compared to sites in the basic group. This difference was statistically significant (p = 0.02). The mean completion rate for sites in each the basic facilitation group was 0.1269, and the mean completion rate for sites in the enhanced facilitation group was 0.2405. We observed a 0.11 difference in the consult completion rate (95% CI: − 0.007, 0.236) between the basic and enhanced facilitation groups, but this difference was not statistically significant (p = 0.07).Table 3Consult completion rate during implementation period using ITT analysis


	Facilitation group
	Number of sites
	Number of consults
	Completion rate

	Enhanced
	30
	1406
	0.4018

	Basic
	30
	1283
	0.2315

	Total
	60
	2689
	0.3206





Complete utilization rate during implementation period—dose–response analysis
Table 4 indicates that 38% of consults placed at enhanced facilities were considered “complete,” while almost 28% of consults placed at basic facilities were considered “complete.” The completion rate among consults in the enhanced facilitation group was 0.11 (95% CI: 0.26, − 0.05) higher compared to the basic group consults. This difference was not statistically significant (p = 0.16). We observed a mean completion rate of 0.1444 for sites in the basic facilitation group and 0.2772 for sites in the enhanced facilitation group. We observed a 0.13 difference in the site completion rate (95% CI: 0.28, − 0.01) between the basic and enhanced facilitation groups, but this difference was not statistically significant (p = 0.08).Table 4Consult completion rate during implementation period using dose–response analysis


	Facilitation group
	Number of sites
	Number of consults
	Completion rate

	Enhanced
	18
	1093
	0.3843

	Basic
	42
	1596
	0.2776

	Total
	60
	2689
	0.3206






Complete utilization rate during sustainment period
Complete utilization rate during sustainment period—ITT analysis
Table 5 indicates that 48% of consults placed at enhanced facilitation sites were considered “complete,” while only 36% of consults placed at basic facilitation sites were considered “complete.” The completion rate among consults in the enhanced facilitation group was 0.13 (95% CI: 0.29, − 0.04) higher compared to the basic group consults. This difference was not statistically significant (p = 0.14). The mean completion rate among sites in the basic facilitation group was 0.41 compared to 0.47 among sites in the enhanced facilitation group. We observed a 0.06 difference in the site completion rate (95% CI: 0.2741, − 0.1417) between the basic and enhanced facilitation groups, but this difference was not statistically significant (p = 0.5).Table 5Consult completion rate during sustainment period using ITT analysis


	Facilitation group
	Number of sites
	Number of consults
	Completion rate

	Enhanced
	19
	951
	0.4784

	Basic
	12
	720
	0.3569

	Total
	31
	1671
	0.4261





Complete utilization rate during sustainment period—dose–response analysis
Table 6 indicates that 46% of consults placed at enhanced facilitation sites were considered “complete,” while 40% of consults placed at basic facilitation sites were considered “complete.” The completion rate among consults in the enhanced facilitation group was 0.06 (95% CI: 0.23, − 0.11) higher compared to the basic group consults. This difference was not statistically significant (p = 0.48). The mean completion rate for sites in the basic facilitation group was 0.44 compared with 0.46 in the enhanced facilitation group. We observed a 0.02 difference in the site completion rate (95% CI: 0.2159, − 0.1686) between the basic and enhanced facilitation groups, but this difference was not statistically significant (p = 0.06).Table 6Consult completion rate during sustainment period in dose–response analysis


	Facilitation group
	Number of sites
	Number of consults
	Completion rate

	Enhanced
	14
	736
	0.4592

	Basic
	17
	935
	0.4000

	Total
	31
	1671
	0.4261







Discussion
FLOW3 aimed to leverage ICT to streamline the complex process of providing prosthetic limb care for veterans with limb loss across the VHA. Not all sites implemented FLOW3 during the study period despite planned national rollout. We found that the enhanced facilitation sites were more likely to adopt FLOW3 and had a higher rate of complete utilization during the implementation phase of this study compared to the basic facilitation approach. There were no differences in sustained utilization between the two groups. Strategies used among the enhanced facilitation group, such as customized feedback reports and learning collaborative, can be translated to support adoption and implementation of ICTs in other contexts.
Sites in the enhanced facilitation group received monthly personalized feedback reports and participated in monthly group calls to review site-level performance and work together to troubleshoot issues. Previous studies demonstrate benefits of audit and feedback [30] and suggest that personalized feedback yields better compliance during implementation than team level audit and feedback [31]. Additional work suggests that action plans can enhance the impacts of audit and feedback [32]. Our approach included both team level feedback and personalized reports with action plans. We were unable to track how the site-specific performance feedback reports received by sites in the enhanced facilitation group were utilized, but several sites initiated email communication for help troubleshooting with the implementation team after receiving their reports.
The monthly group calls offered to sites in the enhanced facilitation group created a learning collaborative where sites could review performance, learn from sites that had previously implemented, and work together to overcome challenges with adoption and implementation. Previous work suggests that learning collaboratives enhance implementation of interventions through fostering a culture that supports use of evidence-based practices through modeling and imitation of colleagues who have been successful [33, 34]. Only 3 sites attended all 6 calls, and the median number of calls attended among the 23 sites that attended at least 1 call was 3. Despite low attendance on calls, these sites still demonstrated improved adoption using the dose–response analysis and better utilization outcomes using ITT analysis during the implementation period compared with basic facilitation sites. This suggests that the benefit of the monthly calls could have been achieved with fewer calls (a lower dose) and less time investment from the implementation team. It is important to consider the necessary dose of facilitation to support implementation of frontline developed ICTs like FLOW3. The FLOW3 implementation team was comprised of the clinicians and staff who developed FLOW3, all of whom supported implementation in addition to their clinical and administrative roles. It is often the case that time spent supporting implementation competes with other demands in a busy healthcare system [35], and so understanding the “optimal” dose of facilitation may ameliorate time pressures during implementation.
Adoption, implementation, and sustainment of ICT are critical to realizing their benefits. We observed that sites in the enhanced facilitation group were more likely to adopt FLOW3 in the dose response analysis and had a higher rate of complete utilization during the implementation period in the intent to treat analysis. These differences were likely supported by the benefits of the enhanced protocol discussed above. However, assignment of sites to the enhanced facilitation group in the dose–response analysis was based on strict criteria, and we are unable to say whether sites that adhered to those criteria were different from other sites in important ways that were not captured in our analysis. For example, this study did not account for potential differences in site context that may influence adoption and implementation. A rigorous pre-implementation evaluation of each potential FLOW3 site was not feasible given the timeline and resources available for this study, but future work on factors influencing ICT implementation would benefit from a mixed-method evaluation using an implementation framework (e.g., [36]) to assess factors like local processes or attitudes that may enhance or inhibit implementation, leadership support and engagement, and organizational readiness to change. Results of such work could help identify impactful and feasible ways to engage sites and busy staff and clinicians in the implementation process to promote ICT uptake and utilization.
We did not find a statistically significant difference in complete FLOW3 utilization rate during the sustainment period, but the higher utilization rate seen among enhanced facilitation sites in the dose–response analysis approaches statistical significance. Future work should assess sustained use of FLOW3 over a longer period and identify strategies to promote sustainment. For example, automated reporting on site-level utilization, ongoing monitoring through use of a dashboard, or periodically sharing site level, patient feedback on the limb acquisition process could incentivize sustained utilization. FLOW3 affects the care process at multiple points and must be utilized completely for the greatest improvements in patient experience. The FLOW3 process sets standards for team-based clinical decision-making due to requirements for an accurate prosthesis prescription entered by the physician that reduces any vagueness or discrepancy that may lead to delays from back-and-forth conversation between VA and non-VA providers involved in prosthetic limb care. An accurate prescription further ensures a clearly described HCPCS list which correlates to the payment system between the government and its vendors. Finally, this system developed a process to monitor use and timeliness of each step and facilitate efficient practices while maintaining compliance with VHA directives and following best practice guidelines for patient care.
Limitations
Understanding which element of enhanced facilitation had the greatest impact on adoption, implementation, and sustainment was beyond the scope of this study and warrants future research. Additionally, we did not collect contextual information on the sites included in the study to understand important differences (e.g., departmental culture or staffing) that may have impacted participation in enhanced facilitation activities or influenced willingness to adopt and implement a new process. Further, sites that were more likely to adhere to the enhanced facilitation protocol may have been higher performing sites in general, explaining their higher performance in the outcome of interest. Finally, due to constraints of the project timeline, we only followed sites for 3 months during the sustainment period (versus 6 months during the implementation period). Determining if benefits of the enhanced facilitation protocol were sustained over a longer period would be informative.


Conclusions
It is critical to understand adoption, implementation, and sustainment of new innovations. Our study suggests that learning collaborative calls and individualized performance feedback reports can improve timeliness of adoption and complete utilization during some periods of study for novel ICT. This study was not able to assess how performance feedback reports were used and did not evaluate stakeholder satisfaction with implementation and use of FLOW3. Future work should assess how to better engage sites to promote adoption and implementation and ultimately sustainment.
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