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Abstract

Introduction: Academic detailing (AD) is an effective, evidence-based education outreach 

method of promoting clinician behavior change. Detailer feedback is important for program 

evaluation but is rarely systematically collected. The study’s objective was to develop a measure 

capturing the detailer’s perception of the effectiveness of an AD program.

Methods: A six-item measure with a five-level scale was initially developed from the literature 

review and expert panel consultation. Item constructs were usefulness, acceptability, feasibility, 

relevance, effectiveness of communication, and readiness to change. The measure was piloted, 
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refined, and tested during an opioid-focused AD program that included two visits. The instrument 

structure was evaluated using exploratory factor analysis, measure reliability was assessed using 

item–item correlation (rho), corrected item–total correlation, Cronbach alpha (α), and item 

response theory.

Results: The initial six-item instrument demonstrated unidimensionality. The Cronbach α for the 

measure was 0.74 (visit 1) and 0.79 (visit 2); one item (relevance) was redundant (α = 0.73 and 

0.79 when deleted) and therefore dropped. Items related to usefulness, acceptability, and readiness 

to change displayed high item–item correlation (rho ≥ 0.50) and contributed the most information 

and seemed to operate as a single scale (ie, “likelihood to change”) based on item response theory 

analysis. Items related to feasibility and communication were slightly different constructs and 

should be reported separately.

Discussion: The five-item detailer assessment of visit effectiveness (the “DAVE”) instrument 

provides a standardized approach to assess AD. Further study of its validity and broader use in 

other programs and educational outreach activities is encouraged.
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The opioid epidemic continues to be a major public health concern in the United States 

(US). In 2017, the Center for Disease Control and Prevention (CDC) reported that over 35% 

of overdose-related deaths were associated with prescription opioids.1 Primary care 

specialties account for most opioid prescriptions dispensed in the United States2,3 However, 

primary care providers (PCPs) struggle to balance the difficulty of managing patients with 

chronic pain with concern for opioid misuse and addiction among their patients.4 Limited 

medical training in pain management contributes to the lack of confidence in managing 

patients with chronic pain and serves to highlight the need for adequate continuing education 

in pain management.5-8 Tailored educational strategies, such as academic detailing (AD), 

can address training deficits in appropriate pain management and modify opioid prescribing 

behavior.

AD is an educational outreach approach to provide clinicians with current, evidence-based 

information to modify clinical decision-making and change practice behavior.9,10 AD is 

characterized by one-on-one visits with health care providers by specially trained personnel 

(ie, academic detailers).11 Proctor et al12’s Implementation Research Outcomes Model 

identifies certain implementation outcomes such as feasibility, fidelity, acceptability, and 

uptake that are critical to consider in the successful implementation of an AD program. 

Based on the clinician feedback from initial visits, the acceptability and feasibility of the 

program can be assessed, and future AD visits can be tailored to effectively reinforce key 

messages while building rapport with the clinician over time.13 However, in lieu of direct 

clinician feedback, capturing the detailer’s perception of the acceptability and feasibility of 

the AD visits may be useful to inform the development, implementation, and evaluation of 

future AD programs.
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Previous studies have used AD to modify clinician decision-making and influence 

prescribing behavior related to opioids.14-20 However, these studies have lacked the use of a 

standardized validated tool (eg, postvisit survey or questionnaire) to measure AD visit 

effectiveness.14,17,18,20 Van Hoof et al21 reported that AD studies have poor and incomplete 

documentation of AD visit details, and it is unknown as to the extent to which these details 

actually affect the AD visit effectiveness. Although a study reported detailer feedback, it 

captured the detailer’s perception in an unsystematic manner.22 Furthermore, no opioid-

related AD studies have captured the detailer perception. Therefore, we sought to develop 

and evaluate the psychometric properties of an instrument to assess the detailer’s perception 

of an opioid-focused AD program which would be generalizable across AD programs.

METHODS

The goal of the measure was to assess the perceived effectiveness of the educational 

outreach visit by the detailer. The purpose of such a measure could serve to support 

continuous quality improvement of AD programs and includes components that explain or 

predict the effectiveness of an AD program in various providers. The approach to measure 

development followed established steps: item generation based on the literature search and 

expert input, item selection and refinement, formatting, piloting and refinement, and larger-

scale validation.23

Item Generation and Selection

A structured literature review was conducted using MEDLINE and Google Scholar from 

inception to April 2018. The search was limited to studies published in English, in peer-

reviewed journals, and those that reported satisfaction with AD and educational outreach 

programs. The search strategy included a combination of the following terms, accompanied 

by MeSH terms where appropriate: “academic detailing,” “educational outreach,” 

“experience,” “satisfaction,” and “acceptability.”

Results of the search strategy were screened, and relevant articles were retrieved by 

independent reviewers who were trained in the systematic review process and several who 

had previously conducted and published articles on systematic reviews. Although some of 

the articles on educational outreach reported a standardized approach to capture prescriber 

satisfaction with the program, no studies reported a standardized, systematic approach to 

assess the perspective of the detailer. Based on important elements identified in the 

literature, relevant themes for item generation included usefulness, acceptability, feasibility, 

topic relevance, and communication effectiveness. We followed a thematic analysis 

framework to identify the themes according to the frequency of appearance and relevance to 

AD in the identified literature. The items were generated with input from the research team, 

which included expertise in educational measurement, psychometrics, and survey 

development. The items and response options structure were then circulated among 

members of an expert advisory committee on clinical care that included patient advocates 

and faculty from several academic institutions in Illinois. An additional item related to 

readiness to change was added, and the wording was refined. There was support for the 

proposed scale responses based on intensity rather than frequency of response. A Likert-type 
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scale was used to rate the detailer’s perception of the intervention ranging from “not at all” = 

1, “slightly” = 2, “moderately” = 3, “very” = 4, and “extremely” = 5. The content relevance 

and representativeness of the instrument were then rereviewed by the content experts (ie, 

physicians and pharmacists with extensive training in pain management), before field testing 

of the instrument.

Field Testing of the Measure

The initial measure was field tested by trained academic detailers who participated in an AD 

program. The AD program was developed to assess the impact of detailing on opioid 

prescribing activities among PCPs at a large health system in the greater Chicago area. The 

AD program comprised two face-to-face visits with PCPs from specially trained detailers 

from June 2018 to September 2018. Each visit was approximately 15 minutes. Follow-up 

visits were scheduled approximately 6 to 8 weeks apart. Ten detailers from the College of 

Pharmacy at the University of Illinois at Chicago, consisting of first-year and second-year 

Doctor of Pharmacy students and two Doctor of Philosophy students with previous clinical 

pharmacy training, delivered the AD program to PCPs. The detailers were trained to deliver 

key messages from the CDC Guideline for Prescribing Opioids for Chronic Pain.24 

Educational materials were created based on the CDC’s guideline. Provider-specific opioid 

prescribing metrics were also provided at each visit and supplemental educational material 

available from the state health department. The aim of the AD program was to provide PCPs 

evidence-based information to impact their management of patients with chronic pain. 

Attempts to keep the same detailer across both visits were made to facilitate trust and 

relationship building.

After each visit, the detailers were asked to record their responses to the developed 

instrument through an online survey tool (ie, Google poll) within 30 minutes of visit 

completion. Responses were automatically uploaded to a secure remote server. The UIC 

Institutional Review Board approved this study, and written informed consent was obtained 

from all providers at the initial visit.

Analysis

A psychometric evaluation of the instrument was conducted using classical test theory 

(CTT) to assess internal consistency reliability, exploratory factor analysis (EFA) to identify 

the dimensionality of the measure, and item response theory (IRT) based methods to 

determine item fit and redundancy. These methods were applied to data from both the first 

and second visits to confirm results. Item nonresponse was reported to identify if any of the 

items had feasibility issues (≤5% nonresponse was considered acceptable).25 Floor and 

ceiling effects were evaluated, which refers to the tendency of the responses to an item to 

skew toward the lower or higher end of the scale, respectively. If items are worded 

negatively, their response scores are reverse coded before summation.

Reliability of the instrument was assessed to ensure the consistency of scale measurements. 

Internal consistency of the instrument was evaluated by Cronbach α (≥0.70 as minimally 

acceptable).23 Item–item correlation was also evaluated to determine the level of correlation 

between each item (≥0.25 as minimally acceptable).23 Corrected item–total score correlation 
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(≥0.50 as minimally acceptable)26 was used to evaluate item discrimination and how each 

item correlated with the entire scale. Correlations were evaluated using Spearman rank-order 

correlation coefficient (rho) because a Likert scale was used.

EFA was conducted to evaluate the number of common themes and groupings of the items 

within the instrument. The Kaiser–Meyer–Olkin (KMO) value was evaluated to confirm the 

data was suitable for EFA (KMO ≥ 0.7 as acceptable).27,28 Various methods of EFA with 

different rotations were considered. A polychoric correlation matrix, principal axis factoring, 

with a varimax rotation was used. A polychoric correlation matrix was used because the data 

being analyzed were categorical by nature.29 Ultimately, principal component analysis was 

used because the data were not normally distributed. A varimax rotation method, which is a 

type of orthogonal rotation that assumes uncorrelated factors and maximizes the factor 

loadings, was also used to assess multiple factors in our data.26 Factor loadings and 

unidimensionality were examined at an Eigenvalue of 1.0, and a scree plot was generated for 

each visit.

A psychometric evaluation of the instrument was conducted using IRT. We used the graded 

response model that was fitted to the data because a Likert scale was used where the 

response options are ordered. Item information functions were used to illustrate the amount 

of information each item provided for estimating the latent trait (theta) of interest. Test 

information functions were generated to assess the amount of information for the set of 

items across ranges of theta. The test information at a given theta (ability) is the sum of the 

individual item information at that level of ability. The test information function is an 

indicator of how well a given set of items can estimate the trait of interest (theta) across 

different levels of ability. The standard error measurement for the test across different values 

of theta was also generated. A post-hoc analysis was conducted to refine the instrument.

RESULTS

Instrument Development

Five items were generated and presented to external content experts based on the themes 

identified in the literature review. After consultation, an additional item related to the theme 

of readiness to change was included (item 6). A six-item instrument was ultimately 

developed. Item three was worded negatively (ie, “it is not feasible…”) for the first visit and 

was reworded for the second visit (ie, “it is feasible…”) to address the potential concern that 

a negatively worded item would engender a different response pattern.

Sample Population and Survey Administration

Most of the clinicians visited were Doctors of Medicine (52.5%), followed by Doctor of 

Osteopathic Medicine (33.3%), nurse practitioners (9.8%), and physician assistants (4.4%) 

(Table 1). Most of the clinicians were women (55.2%), nonresidents (83.1%), with an 

average of 15 years in practice. There were 183 baseline visits with 158 follow-up visits. 

Providers lost to follow-up, most of whom were either Doctors of Medicines (48%) and 

residents (48%), were due to refusal, scheduling conflicts, clinic site closings, and resident 
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turn over. The first visit averaged 14.3 minutes (SD = 0.2), whereas the second visit 

averaged 11.6 minutes (SD = 0.2).

Psychometric Analysis

One entire survey was missing from the initial provider visits (Table 2) resulting in 182 

observations for analysis. There was a 100% response rate (n = 158) for the second visit. 

The mean scores for all items (except for item 3 related to feasibility) in both visits were 

positively skewed to the right as seen by the mean scores above 3. More than 50% of 

responses were either reported as “very” or “extremely” for each item. Because item 3 

(feasibility) was worded negatively, its response in visit 1 was reverse scored. The maximum 

possible score was 30, whereas the minimum was 6. The average total score was 22.9 (SD = 

3.4) for visit 1 and 22.8 (SD = 3.5) for visit 2.

Item–item correlations for visits 1 and 2 can be seen in Table 3. In visit 1, item 3 (feasibility) 

correlated poorly with most of the other items (rho < 0.16) except for item 2 (acceptability). 

In visit 2, only the correlation between items 3 (feasibility) and 4 (relevance) was below the 

minimum acceptable value (rho = 0.16). Items 1, 2, and 6 related to usefulness, acceptability, 

and readiness to change, respectively, were most highly correlated with each other for both 

visit 1 (rho = 0.52–0.70) and visit 2 (rho = 0.55–0.67). The corrected item–total correlations 

were all above the minimum acceptable level of rho ≥0.5 except for items 3, 4, and 5 

(feasibility, relevance, and communication). Item 1, 2, and 6 (usefulness, acceptability, and 

readiness to change) resulted in the highest corrected item–total correlations for visit 1 (rho 

= 0.58–0.67) and visit 2 (rho = 0.65–0.71). Cronbach α for the measure was greater than 0.7 

(visit 1 = 0.74, visit 2 = 0.79) for both visits which indicated an acceptable level of internal 

consistency. Cronbach α increased after omitting item 3 related to feasibility (α = 0.80) 

which persisted even after rewording the item, suggesting that it is the least homogenous in 

the instrument.

KMO values for both visits were adequate (visit 1: 0.68 and visit 2:0.82) suggesting the data 

are acceptable for factor analysis. After rewording item 3 (feasibility) for visit 2, all items 

loaded onto one factor suggesting that all the items are now relevant in defining the factor’s 

dimensionality (see Table 1, Supplemental Digital Content 1, http://links.lww.com/JCEHP/

A95). Even so, item 3 had the lowest factor loading (0.51) and most uniqueness (0.74) 

suggesting that it may be more appropriate to report it separately from the other items.

Item and test information functions for visits 1 are seen in Figure 1, which are very similar 

to those in visit 2 (see Figure 1, Supplemental Digital Content 2, http://links.lww.com/

JCEHP/A94). Items 1, 2, and 6 (usefulness, acceptability, and readiness to change) seemed 

to provide the most information across both visits, whereas items 3, 4, and 5 (feasibility, 

relevance, and communication effectiveness) consistently provided the least amount of 

information across the ranges of theta. When items 3, 4, and 5 are omitted, there is no 

significant change in the test information function for both visits. However, interestingly, the 

amount of information for items 1 (usefulness) and 6 (readiness to change) seem to invert 

when the other three items are removed. The most error and least information provided on 

the test information functions occurred at two ends of the scale suggesting that the 

instrument may be poor at differentiating among extremely high or low perceive AD visit 
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effectiveness. Finally, the amount of information provided in visit 2 was lower than visit 1, 

which may be due to the population lost to follow-up.

A post-hoc analysis was conducted to further explore the relationships among the items. 

Using a backward elimination process, when only items 1, 2, and 6 (usefulness, 

acceptability, and readiness to change) were evaluated together, the total Cronbach a 

increased (α = 0.83), and omitting each item subsequently decreased the Cronbach α 
suggesting each of the three items contributed to the proposed scale’s internal consistency. 

In addition, the corrected item–total correlations among the three items were all rho >0.60. 

These results suggest the items related to usefulness, acceptability, and readiness to change 

measured the latent trait the best, whereas the items related to feasibility (items 3) and 

communication (item 5) seemed to measure slightly different constructs.

DISCUSSION

A five-item instrument to measure the perceived effectiveness of an opioid-focused AD 

program was developed and psychometrically evaluated. Although the instrument was 

implemented in an AD program focused on appropriate opioid prescribing, it was 

intentionally developed to be generalizable across different therapeutic areas.

All items contained in the instrument loaded onto one factor after adjusting for negative 

wording in visit 2, suggesting the instrument is unidimensional. However, three items related 

to usefulness, acceptability, and readiness to change (items 1, 2, and 6) were found to 

provide the most information based on CTT and IRT analysis. These three items seem to 

load together onto a single construct which we hypothesize to be a “likelihood to change” 

that contributes to perceived AD visit effectiveness and can be treated as a scale to derive a 

total summary score by adding their response scores together. We hypothesize that the items 

related to usefulness, acceptability, and readiness to change worked successively. For 

example, a provider is more willing to implement information that they find useful and, 

therefore, are more ready to change their practice behavior. Items related to feasibility (item 

3) and communication effectiveness (item 5) should be reported separately from the 

aforementioned items based on IRT analysis. However, because these constructs are still 

important components to measure when evaluating an AD program, they are therefore 

included in the instrument. The authors propose a hypothesized model to provide a possible 

framework for how these items are working together.

The basis of dropping the item related to relevance (item 4) was informed by the Cronbach 

α and IRT analysis. The lack of change in the Cronbach α and slightly higher item–item 

correlations after omitting it in visit 2 suggest that it could be redundant to item 1 (Table 3). 

Based on the analysis, it is possible the word “relevant” in item 4 may be perceived as 

similar to the word “useful” in item 1. For example, if a detailer perceived the key message 

is relevant to the provider’s practice, then it may be more likely to be perceived as useful 

rather than or merely being informative. Furthermore, dropping this item would decrease 

response burden as well. We acknowledge that the double-barreled wording of item 1 

(usefulness) is problematic (ie, “informative/useful”), and we justify removing item 4 

(relevance) rather than item 1 because we believe the key element to perceived effectiveness 
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and to promoting clinician change in behavior is the usefulness of the visit. Furthermore, we 

justify dropping the word “informative” in item 1 because, again, the key element to 

assessing perceived AD visit effectiveness and changing clinician behavior is usefulness 

rather than merely being informative.

Several limitations are worth noting. This study is the first step toward the accruement of 

evidence on the validity of this measure of detailer perception of AD effectiveness. The 

external aspects of the instrument’s construct validity with other related measures, such as 

the prescriber satisfaction with academic detailing,30 another measure under development, 

represents future research opportunities. Furthermore, the instrument’s ability to predict 

changes in opioid prescribing will be evaluated after obtaining opioid prescribing data from 

the Illinois Prescription Monitoring Program. Properties that warrant further investigation 

include responsiveness of the instrument and test–retest reliability because the current study 

was not designed to evaluate the stability of the measure. As mentioned above, the double-

barreled wording of item was problematic and may have led to respondent confusion. Future 

testing should remove the word “informative” based on reasoning stated above. Future 

research will also evaluate response differences because of random ordering of items, which 

will require larger sample sizes to detect any differences.

The strengths of this study include the psychometric analysis of a novel instrument 

developed to measure the perceived effectiveness of an AD program using CTT and IRT 

methods. To the best of our knowledge, this is the first psychometrically validated 

instrument of perceived AD effectiveness by the detailer to be used in an AD program. This 

instrument was designed for generic use in AD programs, regardless of the disease or 

therapeutic backgrounds because the conceptual domains are relevant to all AD program 

effectiveness. Spearman’s correlation coefficient provided a more conservative evaluation of 

correlation values given the response scale of the instrument (ie, Likert scale). The corrected 

item–total correlations satisfied the minimal requirement deemed acceptable. The instrument 

also demonstrated high levels of internal consistency.

CONCLUSION

We developed a novel five-item detailer assessment of visit effectiveness (the “DAVE”) 

instrument to evaluate the perceived effectiveness of an AD program focused on safe and 

appropriate opioid prescribing. Initial evidence supports the validity and reliability of the 

measure, which can be further supported by evaluating the predictive ability of the 

instrument for actual changes in prescribing behavior. Further study of the relationship of 

items using structural equation modeling will assist in validating the constructs as 

conceptualized. In addition, further insight into the validity and generalizability of the 

measure through application in other AD studies is recommended.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Lessons for Practice

• Perceived effectiveness of an AD visit can be evaluated, especially in lieu of 

direct feedback from providers.

• The instrument is designed to be generalizable across different AD programs.

• The instrument can serve as a formative evaluation tool of AD programs 

across multiple visits.
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FIGURE 1. 
Item information function and test information function graphs for visit 1 for all items (items 

1–6) and selected items (items 1, 2, and 6). IIF, item information function, TIF, test 

information function.
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