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Refining Expert Recommendations 
for Implementing Change (ERIC) strategy 
surveys using cognitive interviews with frontline 
providers
Vera Yakovchenko1, Matthew J. Chinman1,2, Carolyn Lamorte1, Byron J. Powell3,4,5, Thomas J. Waltz6, 
Monica Merante1, Sandra Gibson1,7, Brittney Neely1, Timothy R. Morgan8,9 and Shari S. Rogal1,7,10*    

Abstract 

Background  The Expert Recommendations for Implementing Change (ERIC) compilation includes 73 defined 
implementation strategies clustered into nine content areas. This taxonomy has been used to track implementation 
strategies over time using surveys. This study aimed to improve the ERIC survey using cognitive interviews with non-
implementation scientist clinicians.

Methods  Starting in 2015, we developed and fielded annual ERIC surveys to evaluate liver care in the Veterans 
Health Administration (VA). We invited providers who had completed at least three surveys to participate in cognitive 
interviews (October 2020 to October 2021). Before the interviews, participants reviewed the complete 73-item ERIC 
survey and marked which strategies were unclear due to wording, conceptual confusion, or overlap with other strate-
gies. They then engaged in semi-structured cognitive interviews to describe the experience of completing the survey 
and elaborate on which strategies required further clarification.

Results  Twelve VA providers completed surveys followed by cognitive interviews. The “Engage Consumer” and “Sup-
port Clinicians” clusters were rated most highly in terms of conceptual and wording clarity. In contrast, the “Financial” 
cluster had the most wording and conceptual confusion. The “Adapt and Tailor to Context” cluster strategies were 
considered to have the most redundancy. Providers outlined ways in which the strategies could be clearer in terms of 
wording (32%), conceptual clarity (51%), and clarifying the distinction between strategies (51%).

Conclusions  Cognitive interviews with ERIC survey participants allowed us to identify and address issues with strat-
egy wording, combine conceptually indistinct strategies, and disaggregate multi-barreled strategies. Improvements 
made to the ERIC survey based on these findings will ultimately assist VA and other institutions in designing, evaluat-
ing, and replicating quality improvement efforts.

Keywords  Implementation strategies, Expert Recommendations for Implementing Change, Practitioners, 
Implementation practice, Cognitive interviews
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Contributions to the literature

•	To our knowledge, this is the first study evaluating 
how frontline health care providers understand the 73 
implementation strategies within the Expert Recom-
mendations for Implementing Change.

•	In cognitive interviews, providers noted the areas to 
improve most strategy descriptions, with variability by 
strategy cluster.

•	Providers described difficulty with implementation sci-
ence jargon, strategy redundancies, vague operationali-
zations, and the unintended consequences of respond-
ing to strategy surveys.

•	Our findings highlight the need to improve overall 
strategy clarity and develop project-tailored implemen-
tation glossaries to improve the accuracy of strategy 
reporting by lay providers.

Background
Moving evidence-based practices (EBPs) into routine 
care settings to improve healthcare quality and outcomes 
requires the skillful selection of implementation strate-
gies, defined as “methods or techniques used to enhance 
the adoption, implementation, and sustainability of a 
clinical program or practice” [1]. Still, it is estimated that 
it takes 17 years from the time of development for EBPs 
to achieve 50% penetration into routine clinical practice 
[2]. In addition to depriving people of the best care, these 
delays also mean that, by the time the evidence reaches 
people, it may already be out of date.

Implementation strategies can vary widely, as can their 
labels, definitions, and applications. Since meaning often 
derives from naming, it is semantically important to 
accurately describe strategies, understand their referents, 
and their relationships to other strategies and contexts. 
It is likewise important that each strategy be clear and 
distinct from all other strategies as to understand which 
strategies and combinations of strategies enhance EBP 
adoption, implementation, and sustainment. However, 
implementers rarely justify the selection of certain strate-
gies over others [3], despite Proctor et  al.’s [1] guidance 
from 2013 to thoughtfully select and specify strategies. 
Failing to characterize strategies appropriately has ham-
pered advancement of the science of implementation and 
its practical applications.

To generate a common nomenclature for implementa-
tion strategies and facilitate standardization of research 
methods and replication, the Expert Recommendations 
for Implementing Change (ERIC) study engaged experts 

in modified Delphi approach and concept mapping to 
1) refine a compilation of implementation strategies and 
2) develop conceptually distinct categories of imple-
mentation strategies [4]. This led to a compilation of 73 
discrete implementation strategies, which were further 
organized into nine thematic clusters, including finan-
cial, infrastructure, supporting clinicians, education, and 
patient-facing strategies, among others [5].

As part of a Veterans Health Administration (VA) 
program evaluation of a national hepatitis C virus 
(HCV) quality improvement (QI) initiative in 2015, 
we developed a novel survey of ERIC implementation 
strategies to longitudinally identify strategies used 
throughout the course of an initiative [6]. We have pre-
viously described our ERIC strategy survey develop-
ment process [7]. In brief, the ERIC surveys present 73 
strategies by cluster and offer a binary choice of having 
done or not done a strategy in the past year. Parentheti-
cal examples are tailored to the EBP of interest (e.g., 
hepatitis C treatment, advanced liver disease, HIV pre-
vention and care, opioid safety measures). Five years of 
longitudinal data with hundreds of responses informed 
us about strategy use and effectiveness.

While these ERIC surveys have been employed to 
document strategy use across several clinical areas and 
prescribe strategies that may work, it is unclear how 
non-implementation scientists (specifically front-line 
health care providers) interpret survey items. Thus, the 
overarching goal of this study was to understand how 
non-implementation scientists interpreted and experi-
enced the ERIC implementation strategy survey.

Methods
Design
This mixed-methods study was approved by the VA 
Pittsburgh Healthcare System Institutional Review 
Board (Pro00003422). Interview data were collected 
from providers focused on improving liver care across 
VA between October 2020 and October 2021. Partici-
pants were purposively selected based on their expe-
rience responding to multiple ERIC strategy surveys 
over the course of a national quality improvement ini-
tiative. Agreeable participants provided verbal con-
sent, reviewed an online survey with the 73 strategy 
items, and participated in a cognitive interview about 
ERIC strategies. Cognitive interviewing, often used to 
learn about the perceptions of survey respondents, is 
a method in which individuals are invited to verbalize 
thoughts and feelings as they examine information—
namely items on a survey [8]. Qualitative methods fol-
lowed COREQ guidelines [9].



Page 3 of 14Yakovchenko et al. Implementation Science Communications            (2023) 4:42 	

Participants and data collection
We purposively selected participants who had com-
pleted a strategy survey at least three times within 
seven  years in order to gauge the experience of those 
who repeatedly engaged with the survey over time. Two 
pilot interviews were conducted to review and refine 
the interview guide prior to starting the study. Thirty 
participants were invited to participate via email, 14 
agreed, and 12 completed interviews. Participants com-
pleted a 15-min pre-interview survey in SurveyMon-
key and a virtual interview via Microsoft Teams lasting 
60–90 min. Semi-structured interviews included three 
parts and were guided by visual displays of the strat-
egies in PowerPoint and PowerBI. Participants also 
provided their degree, role, and experience with qual-
ity improvement. All interviews were conducted by a 
master’s level qualitatively trained member of the study 
team (CL). Field notes were taken by two other team 
members (SG, BN). Interviews were digitally recorded 
and transcribed verbatim.

Pre‑interview survey development
The pre-interview survey paralleled the typical ERIC 
strategy survey and contained all 73 implementation 
strategies and asked the respondent to comment about 
their potential confusion and clarity with wording, or 
whether the strategy was similar or distinct from every 
other strategy. Participants were presented both the 
original generic ERIC strategies and the tailored ERIC 
strategies for the pre-interview survey. First, the pre-
interview survey displayed the original generic ERIC 
strategies as to achieve the most consistent inter-
pretation of strategies given participants had either 
responded to advanced liver disease and/or hepatitis C 
care surveys which had had uniquely tailored strategies.

Interview development
As is typical in cognitive interviewing, the interview 
for this study was developed to accomplish three goals, 
including 1) understand users’ experience with survey 
completion, 2) evaluate issues with comprehension, 
and 3)  identify multiple embedded and conceptually 
indistinct strategies, to determine which would be best 
combined versus disaggregated [8]. Typically, strategy 
interpretations were not “corrected” unless participants 
were highly confused (as reinforced by the interviewer 
through “there’s no right or wrong answer”). During 
interviews, both generic and strategies tailored to hep-
atitis C treatment were the reference points to draw out 
general perceptions and specific abstractions of strat-
egy details.

Participants were asked semi-structured questions 
about their experiences with completing the survey. The 
interviewer followed a semi-structured script and the 
think aloud method [10] to ask questions about strat-
egy comprehension. This included asking about strategy 
specifications based on Proctor et al.: “For the strategies 
that you did report using, could you give further details on 
what your site did? If yes, what kinds of details (for exam-
ple who did it, what did they do, who were the targets, 
when was it done/temporality, how often it was done/dose, 
outcomes addressed, and justification for doing)?” [1].

Participants were asked to interpret a subset of strat-
egies that were identified a priori by the study team as 
either (1) similar or potentially overlapping or (2) hav-
ing multiple embedded strategies. The team reached 
consensus about ten strategy pairs that were potentially 
overlapping. For example, “work with educational insti-
tutions” and “develop academic partnerships” were con-
sidered overlapping strategies. Participants were asked 
to rate “How clear is the difference to you?” between the 
two strategies on a 4-item Likert scale (“very unclear,” 
“unclear,” “clear,” “very clear”), as well as to describe the 
difference between the strategies in their own words. In 
the instances when participants asked for more details on 
the strategy descriptions, the interviewer would refer to 
the complete original ERIC definition on the screen for 
the participant to read.

To define whether multiple strategies should be consid-
ered as an integrated process or two sequential activities, 
the study team independently read through the strategy 
survey and then discussed to consensus which strategies 
should be examined in detail through cognitive inter-
views. Ten strategies that had two or more components 
or multiple embedded strategies were divided into parts 
by their distinct verbs. For example, “capture and share 
local knowledge” was split into “capture local knowledge” 
and “share local knowledge,” and participants were asked 
to rate “How often are these done together?” on a 4-item 
Likert scale (“never,” “sometimes,” “usually,” “always”). The 
intent was to understand how often strategies with multi-
ple embedded activities were done together, the timing of 
proposed multiple parts, and other relevant details.

Data analysis
Analysis included several steps and was conducted in 
NVivo, Microsoft Excel, and Microsoft Word. First, pre-
interview survey responses were summarized to evaluate 
the frequency of wording, concept, and similarity difficul-
ties. Proportions in text exclude the two pilor interview 
participants. Second, two coders (CL, MM) used the rig-
orous and accelerated data reduction (RADaR) technique 
and content analysis to code and analyze interviews [11]. 
Rapid coding and analysis allowed us to identify data 
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saturation. Coders used a priori codes based on the inter-
view guides and generated new codes through a general 
inductive approach [12, 13]. A matrix template was used 
to organize and manage the data. Coding (CL, MM) was 
followed by discussion with a third coder (VY) for con-
sensus. Then, all  coders collectively identified the final 
themes.

Results
Participant characteristics
Twelve cognitive interviews were conducted with VA 
providers, who reported responding to an average of 
five of the seven surveys between 2015 and 2020. The 12 
participants were geographically diverse and covered a 
range of areas of expertise (i.e., one MD, four PharmDs, 
five advanced practice providers, and two RNs). Half 
had quality improvement training in addition to clinical 
expertise, but none had prior implementation science or 
research training.

Survey response process
Who should complete the survey
Most participants (83%) confirmed they were correctly 
identified as a key informant and felt comfortable report-
ing on implementation strategies. However, 33% also 
engaged other informants when responding to the sur-
vey. One participant explained, “What we typically do is 
I go through [the survey] individually, and then I review 
with our team…and then we made a general consensus” 
(P02). Nevertheless, participants qualified that response 
validity and reliability was contingent on how closely 
someone worked to the clinical effort in question.

How the survey should be introduced
Participants had several suggestions about introducing 
the survey to a clinical audience. They suggested that 
explaining how the data would be used would encourage 
responses. As one participant remarked, “That’s the only 
way it’s going to make them see how it matters to them” 
(P11).

The impacts of completing the survey multiple times
All participants completed the annual survey over mul-
tiple years, and half said their understanding of strategy 
questions increased over time. Most explained that, if 
they were unsure about a strategy’s meaning or use, that 
they would report not using that strategy (78%). One par-
ticipant said, “[I] don’t even know what that really means, 
so I’m just gonna say no” (P08).

Comprehensiveness of the survey
When asked if there were any activities that were done 
but not included in the survey, participants did not 

suggest additional strategies. One participant said, “I 
don’t know how you would ever miss something” (P09).

Language and wording
Using clinical language
Participants universally recommended minimizing 
implementation science jargon or “doublespeak” (P11). 
Many suggested adding more explicit parentheticals to 
highlight possible minor differences between strategies. 
This was particularly important for “when you’re deal-
ing with clinical people…you may have to use less imple-
mentation science verbiage and sort of translate that into 
normal English that somebody is going to understand” 
(P10). One participant considered this tradeoff when 
adding strategy details: “It might make it longer but it, 
you might get more accurate responses” (P04). Partici-
pants expressed “brain fatigue” resulting from the cur-
rent wording and length but that, with focus, they could 
understand the differences between strategies: “If I slow 
down and really think about it and kind of overanalyze 
it, because that’s what I tend to do, I think I can tell the 
difference” (P03). Several participants emphasized the 
need for the language to reflect the “real world” perspec-
tive. For instance, participant clinical background shaped 
interpretation of common words such as “visit,” “consul-
tation,” and “technical assistance” in ways that may not 
have aligned with the intended ERIC definitions. One 
nurse asked, “What do you mean facilitate?” (P07).

Asking about strategy “use” not “implementation”
Furthermore, many (67%) noted confusion about whether 
“implemented” referred to  whether they started using a 
strategy or continued an ongoing strategy. As such, some 
respondents did not endorse strategies they were using, 
because they thought strategies that were ongoing but 
institutionalized and in the sustainment phase were not 
of interest.

Organizing and specifying strategies
Clinicians’ ability to specify strategies
When asked whether they could specify Proctor et  al. 
strategy details, participants confirmed they could feasi-
bly and confidently provide information about the action, 
the frequency, and the justification for the strategy; how-
ever, they had more difficulty defining who performed 
and received the strategy, the outcomes that were tar-
geted, and the stage of implementation. Those with more 
QI experience could better articulate strategy specifics, 
but everyone alluded to difficulty disaggregating how 
strategies were actually used in complex clinical environ-
ments. Interestingly, we did not observe differences in 
responses based on how many times a survey response 
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was provided (three vs five vs seven) suggesting a possi-
ble plateau effect at three.

Challenges with variable strategy specification
Participants underscored that strategies operated at dif-
fering levels and had differing specificity in their descrip-
tions. Participants noticed that certain strategies could 
be employed by a single provider, while others required 
a clinical team or leadership support. Regarding the tim-
ing and stage of strategy use, clinicians were readily able 
to distinguish pre-implementation and implementation 
timing but could not easily delineate which strategies 
were used for sustainment. Likewise, they noted sev-
eral strategies had embedded dosing information (e.g., 
one-time vs ongoing education), while most did not 
specify dosing. As such, some strategies were perceived 
to be more nebulous or dynamic than other, more clearly 
delineated, standardized strategies.

Placing less feasible strategies later in the survey
Participants were often frustrated with being asked 
about strategies that were perceived out of scope or out 
of their purview, suggesting “It leads to this sense of fail-
ure because you have not done something like work with 
an educational institution and then you start spinning 
in your brain like, “How would I even accomplish that?” 
(P11). Specifically, placing “Financial” cluster strategies at 
the beginning of the survey may have inadvertently dis-
couraged participation because “we don’t have any con-
trol over that whatsoever” (P08).

Unintended uses of the survey
We observed several unintended consequences of partic-
ipating in the survey. First, the survey served as a tool for 
ongoing tracking of activities and to anticipate respond-
ing to the strategy survey in the future years so “I didn’t 
have to rely on just my memory alone” (P03). Second, for 
a few participants, the survey was an “idea generator” 
and inspired future implementation: “each time we do the 
survey…you look at it as, ‘Oh, I have to do this’” (P02). 
Also, one participant recommended to ask “prospective 
questions…not what did you do in the past, but what do 
you plan on doing in the future?” (PL2).

Strategy clarity
Strategies clarity varied
According to the participants with a pre-interview sur-
vey, most strategies (90%) had at least one confusing ele-
ment for one or more respondents and half (48%) had at 
least two. Strategies were unclear due to wording (32%), 
conceptual confusion (51%), or similarity between strate-
gies (51%) for one or more respondents. Table 1 presents 

the most confusing clusters and strategies as endorsed 
by participants. Strategies within the “Financial” clus-
ter were the most unclear to this group of VA clinicians, 
both in terms of language and conceptually (mean total 
concerns 6.8, range among strategies 0 to 9). Conversely, 
clarity was highest for strategies in the “Engage patient” 
cluster (mean total concerns 0.8, range 0 to 2) and “Sup-
port Clinicians” (mean total concerns 1.2, range 0 to 3) 
clusters. Wording concerns were most likely in the "Pro-
vide interactive assistance" cluster, while conceptual con-
cerns were most present in the "Change infrastructure" 
cluster. Strategies in the "Train and educate stakeholders" 
and “Adapt and tailor to context” clusters were perceived 
to have the most overlap between one another. Almost 
half of strategies (44%) had “Other” uncategorized con-
fusion which primarily reflected perceptions of relevance 
to the VA setting such as with “Make billing easier”: “I 
wasn’t aware billing for patient care services could be 
altered at the local facility level? So, this question of the 
survey seemed odd” (P03).

Similar strategies
Some strategies should be combined
Of the 10 similar strategy pairs selected by the study 
team, participants suggested combining five, separat-
ing three, and were undecided on two (Table 2). Five of 
the 10 pairs were from the same ERIC cluster, while five 
were from different clusters; this did not impact whether 
strategies were perceived as similar or different. A nurse 
reflected many strategies were “synonyms of each other” 
and yet could not identify why a certain “word just 
sounds better” (P07). Beyond the pre-identified pairs of 
similar strategies, participants universally recommended 
to continue to “take out any redundancy” (PL2). Two 
of ten strategy pairs were difficult to discern, including 
“Facilitation” and “Provide ongoing consultation,” and 
“Conduct educational meetings” and “Conduct educa-
tional visits” because of the lack of detail in the labels and 
parenthetical examples.

Including similar strategies can result in unintended 
overinterpretation
When asked for side-by-side comparisons, participants 
often overinterpreted the wording to distinguish strate-
gies in ways that the ERIC group may not have intended. 
Others recognized there were “subtle differences” 
between strategies but also said “I can’t verbalize the dif-
ference very well” (P06). In a minority of instances, strat-
egy “definitions made [the differences between strategies] 
more unclear” (P10). One advanced practice provider 
described the strategy target as the key to interpret-
ing between strategies (e.g., was the strategy targeting 
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Table 1  Survey user validity concerns

Original generic ERIC strategies Tailored to hepatitis C ERIC strategies Wording Concept Similarity Other Total

Change infrastructure
  11. Change physical structure and equipment 1. Change physical structure and equipmenta 3 3 0 1 7

  12. Change record systems 2. Change the record systems 2 5 1 1 9

  13. Change service sites 3. Change the location of clinical service sites 0 0 0 0 0

  62. Start a dissemination organization 4. Develop a separate organization or group 
responsible for disseminating HCV care

0 1 0 0 1

  44. Mandate change 5. Mandate changes to HCV care 1 3 0 1 5

  22. Create or change credentialing and/or 
licensure standards

6. Create or change credentialing and/or licen-
sure standardsb

1 4 0 1 6

  10. Change liability laws 7. Participate in liability reform efforts that make 
clinicians more willing to deliver the clinical 
innovation

1 4 0 2 7

  9. Change accreditation or membership 
requirements

8. Change accreditation or membership 
requirementsb

1 5 1 1 8

Financial strategies
  1. Access new funding 9. Access new fundinga 0 2 1 1 4

  2. Alter incentive/allowance structures 10. Alter incentive/allowance structures 2 3 0 2 7

  28. Develop disincentives 11. Provide financial disincentives for failure to 
implement or use the clinical innovations

0 0 0 4 4

  34. Fund and contract for the clinical innova-
tion

12. Respond to proposals to deliver HCV care 1 2 0 0 3

  42. Make billing easier 13. Change billing 1 3 0 6 10

  49. Place innovation on fee for service lists/
formularies

14. Place HCV medications on the formulary 0 0 0 1 1

  3. Alter patient/consumer fees 15. Alter patient fees 1 2 2 5 10

  66. Use capitated payments 16. Use capitated payments 2 4 0 5 11

  70. Use other payment schemes 17. Use other payment schemes 2 3 1 5 11

Support clinicians
  21. Create new clinical teams 18. Create new clinical teams 0 0 0 0 0

  32. Facilitate relay of clinical data to providers 19. Facilitate the relay of clinical data to 
providersb

0 0 0 0 0

  59. Revise professional roles 20. Revise professional roles 0 0 0 1 1

  58. Remind clinicians 21. Develop reminder systems for clinicians 0 0 1 1 2

  30. Develop resource sharing agreements 22. Develop resource sharing agreements 0 3 0 0 3

Provide interactive assistance
  33. Facilitation s23. Use outside assistance often called “facilita-

tion”
2 3 1 1 7

  54. Provide local technical assistance s24. Have someone from inside the clinic/center 
(“local technical assistance”) tasked with assisting 
the clinicb

0 2 2 0 4

  53. Provide clinical supervision 25. Provide clinical supervisionb 0 1 0 0 1

  8. Centralize technical assistance 26. Use a centralized system to deliver facilitation 3 3 2 0 8

Adapt and tailor to context
  67. Use data experts 27. Use data experts to manage HCV data 0 0 2 0 2

  68. Use data warehousing techniques 28. Use data warehousing techniques 2 2 2 0 6

  63. Tailor strategies 29. Tailor strategies to deliver HCV care 0 2 1 0 3

  51. Promote adaptability 30. Promote adaptabilityb 0 4 1 1 6

Train and educate stakeholders
  15. Conduct educational meetings 31. Conduct educational meetingsb 0 0 2 0 2

  16. Conduct educational outreach visits 32. Have an expert in HCV care meet with provid-
ers to educate themb

0 0 2 0 2

  19. Conduct ongoing training 33. Provide ongoing HCV trainingb 0 0 2 0 2
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Table 1  (continued)

Original generic ERIC strategies Tailored to hepatitis C ERIC strategies Wording Concept Similarity Other Total

  20. Create a learning collaborative 34. Facilitate the formation of groups of providers 
and fostered a collaborative learning environ-
ment

0 0 2 0 2

  29. Develop educational materials 35. Developed formal educational materialsb 0 0 2 0 2

  31. Distribute educational materials 36. Distribute educational materials 0 0 3 0 3

  55. Provide ongoing consultation 37. Provide ongoing consultation with one or 
more HCV treatment experts

1 0 1 0 2

  71. Use train-the-trainer strategies 38. Train designated clinicians to train othersb 0 0 1 0 1

  43. Make training dynamic 39. Vary the information delivery methods to 
cater to different learning styles when presenting 
new information

0 0 0 1 1

  60. Shadow other experts 40. Give providers opportunities to shadow other 
experts in HCV

1 0 0 0 1

  73. Work with educational institutions 41. Use educational institutions to train clinicians 3 1 2 0 6

Develop stakeholder relationships
  6. Build a coalition 42. Build a local coalition/team to address chal-

lenges
0 0 1 2 3

  17. Conduct local consensus discussions 43. Conduct local consensus discussionsb 2 3 0 1 6

  47. Obtain formal commitments 44. Obtain formal written commitments from key 
partners that state what they will do to imple-
ment HCV care

0 0 0 2 2

  57. Recruit, designate, and train for leadership 45. Recruit, designate, and/or train leaders 0 0 1 0 1

  38. Inform local opinion leaders 46. Inform local opinion leaders about advances 
in HCV care

1 3 3 1 8

  7. Capture and share local knowledge 47. Share the knowledge gained from quality 
improvement efforts with other sites outside 
your medical centera

0 0 0 1 1

  35. Identify and prepare champions 48. Identify and prepare championsa 0 1 0 0 1

  48. Organize clinician implementation team 
meetings

49. Organize support teams of clinicians, give 
them time to share the lessons learned and sup-
port one another’s learninga

0 1 2 0 3

  64. Use advisory boards and workgroups 50. Use advisory boards and interdisciplinary 
workgroups to provide input into HCV policies 
and elicit recommendations

0 0 2 1 3

  65. Use an implementation advisor 51. Seek the guidance of experts in 
implementationa

0 1 1 1 3

  52. Promote network weaving 52. Build on existing high-quality working rela-
tionships and networks to promote information 
sharing and problem solvingb

0 0 1 0 1

  45. Model and simulate change 53. Use modeling or simulated changeb 1 5 0 0 6

  24. Develop academic partnerships 54. Partner with a university to share ideas 0 0 0 1 1

  36. Identify early adopters 55. Make efforts to identify early adopters to learn 
from their experiencesb

0 1 0 0 1

  72. Visit other sites 56. Visit other sites outside your medical center to 
try to learn from their experiences

0 0 1 0 1

  25. Develop an implementation glossary 57. Develop an implementation glossary 1 4 0 2 7

  40. Involve executive boards 58. Involve executive boards 0 1 2 0 3

Use evaluative and iterative strategies
  4. Assess for readiness and identify barriers and 
facilitators

59. Assess for readiness and identify barriers and 
facilitators to change

0 0 0 1 1

  18. Conduct local needs assessment 60. Conduct a local needs assessmenta 0 0 0 0 0

  23. Develop a formal implementation blue-
print

61. Develop a formal implementation blueprint 0 2 0 1 3

  61. Stage implementation scale up 62. Start with small pilot studies and then scale 
them up

0 0 1 0 1
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clinicians as primary recipients or targeting clinicians to 
reach patients). The strategies “Facilitate relay of clini-
cal data to providers” and “Audit and provide feedback” 
were clearly distinct “because you’re trying, you’re going 
to modify behavior in the second one. OK, ‘collect data’. 
You’re going to give it to them, and then you’re going to 
change what they do” (P05).

Patient‑facing strategies often overlapped or were unclear
Participants interpreted “Intervene with patients to 
enhance uptake and adherence” to overlap with “prepare 
patients to be active participants” because of the patient-
orientation, although no details of patient activities were 
described. Notably, as frontline providers, participants 
wondered about the lack of specificity in the patient-
facing strategies. Some reinforced strategies “may seem 
duplicate to us, but you guys are obviously trying to get at 
two totally different things” (P08).

Multiple embedded or multi‑barreled strategies
Participants were asked to comment on their under-
standing of the composition of ten multi-barreled 

strategies (i.e., those with multiple embedded strategies). 
Furthermore, they were asked whether such strategies 
should remain as is or be divided into multiple strate-
gies. Participants reported that all multi-barreled strate-
gies included sequential steps in a process. Five strategies 
were considered to always or usually occur together, 
while five were considered less likely to co-occur together 
(Table 3). Overall, participants agreed “this is a chain of 
events that’s going to happen” (PL2), but they were more 
“hesitant on the timeline” (P07).

Some embedded strategies should remain as is
Participants recommended that five of the multi-barreled 
strategies remain together. These strategies focused on 
data and opinion leaders. For example, “Develop and 
organize quality monitoring systems” was seen as includ-
ing two sequential but cohesive steps in one process 
(develop and then organize systems for monitoring qual-
ity). Of the 83% who saw the strategy as “stepping blocks” 
done together, one commented “Almost always you need 
to put those two together to make sure we’re doing things 
correctly and have a way to measure” (P02). Similarly, the 

Table 1  (continued)

Original generic ERIC strategies Tailored to hepatitis C ERIC strategies Wording Concept Similarity Other Total

  5. Audit and provide feedback 63. Collect and summarize clinical performance 
data and give it to clinicians and administrators 
to implement changes in a cyclical fashion using 
small tests of change before making system-wide 
changes

0 0 3 0 3

  14. Conduct cyclical small tests of change 64. Conduct small tests of change, measured 
outcomes, and then refine these testsb

0 0 3 0 3

  26. Develop and implement tools for quality 
monitoring

65. Develop and use tools for quality monitoring 0 0 1 2 3

  27. Develop and organize quality monitoring 
systems

66. Develop and organize systems that monitor 
clinical processes and/or outcomes for the pur-
pose of quality assurance and improvementa, b

0 0 1 0 1

  56. Purposely reexamine the implementation 67. Intentionally examine the efforts to promote 
HCV carea,b

1 2 2 0 5

  46. Obtain and use patients/consumers and 
family feedback

68. Develop strategies to obtain and use patient 
and family feedback

0 0 0 0 0

Engage consumers
  41. involve patients/consumers and family 
members

69. Involve patients/consumers and family 
membersa,b

0 1 0 0 1

  50. Prepare patients/consumers to be active 
participants

70. Engage in efforts to prepare patients to be 
active participants in HCV careb

0 0 0 0 0

  39. Intervene with patients/consumers to 
enhance uptake and adherence

71. Intervene with patients/consumers to pro-
mote uptake and adherence to HCV treatmentb

0 0 0 0 0

  69. Use mass media 72. Use mass media to reach large numbers of 
peopleb

0 1 0 1 2

  37. Increase demand 73. Promote demand for HCV care among 
patients through any other means

0 1 0 0 1

Numbering refers to the order presented in the original ERIC study in the 1st column and the ERIC survey in the 2nd column
a Similar strategy
b Strategy with multiple embedded strategy
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“Develop and implement tools for quality monitoring” 
strategy was perceived as a stepwise process: “those are 
done sort of sequentially, but part of the same process…
Because you can’t implement something you haven’t 
developed yet” (P10). Likewise, participants explained 

that certain multi-barreled strategies should be done 
together. For instance, one participant clarified (about 
the strategy “obtain and use feedback”), “You shouldn’t 
obtain feedback if you’re not going to use it for anything, 
but I think a lot of times we do. We ask for feedback and 

Table 3  Multiple embedded strategies

Strategy (part 1) Strategy (part 2) Frequency of response:
strategy parts “always” 
or “sometimes” 
combined

Quote

Assessed consensus: keep part 1 and part 2 combined
  Develop quality monitoring systems Organize quality monitoring systems 83% Almost always, you need to put those 

two together to make sure we’re doing 
things correctly and have a way to 
measure. (P02)

  Develop tools for quality monitoring Implement tools for quality monitoring 75% Developing and implementing quality 
monitoring takes a lot of time. We were 
really good at implementing things 
people had already developed for us; 
less probably effective at implementing 
or developing tools from the ground up. 
So, I think we did, usually, a very good 
job of keeping those ideas coupled. We 
did not develop a lot of our own tools 
ourselves. (P03)

  Identify champions Prepare champions 75% I definitely think we would pick someone 
first and then get them ready. …[S]ome-
times it could take a while too, depend-
ing on who you’re dealing with. (P05)

  Obtain feedback Use feedback 67% I think that that would be done together 
as well, because once you obtain that 
feedback, then you see if you can utilize 
it and go forward with it. (P07)

  Recruit and designate for leadership Train for leadership 58% It’s sequentially: you recruit or designate 
them and then you have to train them. 
(P12)

Assessed consensus: do not combine part 1 and part 2
  Assess for readiness Identify barriers and facilitators 50% I’m not sure that Part 1 is done very 

often. I think that strategy probably is 
more heavily the second part. (P13)

  Fund for the clinical innovation Contract for the clinical innovation 50% Well within the VA, I’d say probably 
“Always,” because in order for clinical 
end of innovation to happen you have 
to have the funds in the contract to do 
it. (P07)

  Capture local knowledge Share local knowledge 42% To capture local knowledge, you need 
to find out what your audience knows—
this is how I interpret it. And then, Part 
Two, you need to share with others what 
the baseline knowledge is. (P14)

  Change physical structure Change equipment 33% What they do is they kind of modify the 
clinic space and buy new stuff for the 
clinic space and that rarely happens–
either of them. I don’t think either of 
those things happen very often. (P06)

  Use advisory boards Use workgroups 25% Because sometimes you just need a 
workgroup and then sometimes you 
need to have advisory boards with it, 
so that’s a sometimes. Just depends on 
what you’re doing. (P07)
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then we do nothing with it” (P10).  Likewise with the 
strategy “Obtain and use patients/consumers and family 
feedback”, one participant explained, “somebody in this 
facility obtains feedback, but I don’t know what they do 
with it” (P06).

Some strategies should be disaggregated into parts
In contrast, the five strategies that could be disaggregated 
into multiple parts were focused on resources and knowl-
edge exchange. Participants noted that these compound 
strategies often were missing clarifying information, such 
as an intermediate step, details about who would do each 
part, or the intended outcomes. For example, one partici-
pant thought that “Capture and share local knowledge” 
may involve an intermediate step to “find out what your 
audience knows” (P12).  In contrast to the obtaining and 
using feedback strategy, participant recommended "capture 
and share local knowledge" were actions meant to be split.

Discussion
These cognitive interviews with clinicians identified how 
ERIC-based surveys can be made more acceptable and 
understandable for end-users. We identified strengths 
of the ERIC survey, including the comprehensiveness, 
unintended positive consequences, and ability to gather 
useful data. We also identified areas of confusion that 
can be easily addressed through wording and organiza-
tion changes. Incorporating feedback such as adding 
project-tailored labeling and definitions may improve 
ease and usability of the survey, reduce confusion, and 
decrease participant burden. These pragmatic improve-
ments to the ERIC survey could ultimately assist VA and 
other institutions in designing, evaluating, and replicat-
ing quality improvement efforts.

The ERIC survey has helped to advance data collection 
and the science of selecting implementation strategies. 
We previously demonstrated the face validity of the ERIC 
survey and identified strategies associated with better 
performance on EBPs over time [14]. For example, analy-
ses showed that using more strategies was associated 
with more HCV treatment starts and yet some strategies 
were more impactful early in the initiative [6, 7]. Recent 
work has also reinforced the survey’s concurrent valid-
ity through interviews with respondents about their local 
activities [15]. These cognitive interviews demonstrated 
that there were unintended benefits of responding to 
the survey. Not only did certain uncommon but feasible 
strategies in the VA context prompt participant inter-
est for QI planning, but the survey format assisted with 
within and cross year tracking efforts.

While there is no shortage of recent calls for clarity of 
strategies to improve precision implementation, complete 

characterization of strategies is possible only when 
there is a clear taxonomy. Therefore, consistent nam-
ing conventions, as pioneered by the ERIC project, are 
needed, as are discernable core strategy specifications. 
The ways in which individuals attach meaning to words 
is grounded in their experience, such that clinicians and 
implementation scientists interpret strategies differently. 
We generally found that clinicians were frustrated with 
implementation terminology, and certain potentially 
innocuous terms were shaped by clinical experience. This 
resulted in some terms being imbued with unanticipated 
meaning (“visit”) and others being rendered meaningless 
to clinicians (“facilitation” and “facilitator”). Likewise, we 
found that specific clusters of ERIC strategies were more 
confusing to clinicians than others  leading to potential 
underreporting of strategy use. For example, the patient-
facing strategies were easier for clinicians to understand 
(albeit were underspecified), while the differences in 
interactive assistance strategies were universally confus-
ing to clinicians. More steps need to be taken to demys-
tify implementation strategies to frontline providers and, 
conversely, to engage end-users in data collection strat-
egy development.

Over the 8  years of fielding ERIC surveys, we have 
continued to grapple with the ongoing tension between 
making strategy assessments generic versus tailoring 
them to a specific context. ERIC was developed to cre-
ate a generic taxonomy of implementation strategies to 
further cooperative learning across projects. Yet, strat-
egies are expected to be tailored to the setting, making 
the adaptation of strategies both its own strategy and an 
important element of specification. Our findings further 
support the notion that generic strategy descriptions 
are poorly understood. There is thus a tension between 
maintaining universality versus providing specificity to 
make strategies more relevant and understandable. One 
solution may be including a project-tailored glossary with 
definitions that reflect the clinical innovation, setting, 
and actors [16].

Others have similarly recommended changes to the 
ERIC taxonomy. One such project, the School Imple-
mentation Strategies Translating ERIC Resources Pro-
ject, made surface-level changes to 52 of the strategies, 
deeper changes to five, deleted six, and added seven new 
strategies [17]. Perry et al. refined definitions of 13 strate-
gies and proposed three new strategies in the context of 
primary care cooperative: “assess and redesign workflow, 
create online learning communities, and engage com-
munity resources” [18]. We found additional overarch-
ing themes by talking with healthcare workers. There is a 
need for such efforts to learn from each other to advance 
the science of implementation.



Page 13 of 14Yakovchenko et al. Implementation Science Communications            (2023) 4:42 	

In strategy assessment, there is a tension between 
decreasing the survey length and being comprehensive. 
We included all 73 strategies, in part, as a validity check 
and to also not omit potentially important but unantici-
pated strategies. However, these interviews highlighted 
ways that including uncommonly used strategies (in our 
case, financial strategies) may have inadvertently deterred 
survey participation. In contrast, deciding on strategy 
inclusion based on a priori perceptions of feasibility is 
likely inappropriate, given our findings that respondents’ 
perceptions of feasibility do not match those of research-
ers [5]. One potential solution may include presenting 
strategies that are perceived to be less feasible later in 
the survey. We have  also changed the survey directions 
to ensure respondents know there is not an expecta-
tion they would have used all of the strategies. However, 
deciding which strategies to include in ERIC surveys 
requires more study.

One way to manage the large array of strategies is to 
be thoughtful about their presentation. Respondents 
were confused by the variable level of specification pro-
vided in the stems. ERIC includes multifaceted strategies 
that combine multiple discrete strategies and strategy 
bundles and ERIC strategies are variably specified (e.g., 
some include the actor and dose and others do not), 
which impacted interpretation. While there is a push for 
focusing on the mechanisms underlying the strategies 
[19–22], we found that clinicians wanted concrete, relat-
able activities to respond to. The same strategies can be 
used for different purposes, and different strategies may 
be targeting the same mechanism of behavior change. 
Future work should focus on organizing the strategies in 
ways that are understandable to providers and in ways 
that address both form and function. Likewise, strategy 
combinations and sequencing are important elements 
that are challenging to capture in simple surveys [23, 
24]. Though we have addressed this (in part) through 
annual surveys across implementation efforts, this is not 
always feasible. Ultimately, strategies likely need to be 
disaggregated to core components and mechanisms as to 
enhance specificity.

Strengths and limitations
These cognitive interviews with ERIC survey respond-
ents provide novel insights into how these data should 
be collected. Participants were individuals who had 
completed at least three ERIC surveys, those with fewer 
or no experience with ERIC may have had even more 
difficulty understanding than presented here. Therefore, 
the changes that we make will need to be vetted with 
providers who are “survey naïve” and those in other dis-
ciplines, as we further adapt and refine the survey and 

associated methods. Selecting staff with more mana-
gerial and/or leadership positions may have yielded 
different results. Recall bias was cited as limitation to 
responding to annual surveys and was likewise a limita-
tion here. Given this work was entirely in the VA, some 
findings may be less applicable to other settings. For 
example, financial strategies may be more applicable 
outside of the VA.

Future work
Emerging and existing tools can help lay practition-
ers enter implementation science, report strategies, and 
enhance translation of strategy information across dif-
ferent groups [25–28]. A pragmatic implementation 
strategy reporting tool is in process now by Rudd and 
colleagues [29] and may aid in strategy use and specifi-
cation among those with no specialized implementation 
science training. Similarly, Walsh-Bailey et al. have tested 
pragmatic strategy reporting tools with varying degrees 
of detail and found them to be largely acceptable, appro-
priate, and feasible [30]. We will also consider strategy 
de-implementation reporting in the future [31].

Conclusion
This study identified ways in which ERIC strategy sur-
veys can be improved for use in clinical settings. These 
findings contribute to the ongoing efforts to correct and 
improve the inventory of implementation strategies.
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