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ABSTRACT
Background and Objectives: Residencies train residents in procedures and assess
their competency, but existing assessment tools have demonstrated poor reliability
and have not been validated.

Methods: Thismixed-methods study validated a shave biopsy checklist with family
medicine and dermatology faculty at two academic centers. In each phase of the
study, teaching faculty scored a video-recorded simulated procedure using the
checklist, and investigators assessed content validity, interrater reliability, and
accuracy.

Results: In focus groups of nine family medicine and dermatology faculty, 16 of
18 checklist items met or surpassed 80% interrater reliability. Overall checklist
reliability was 74%. Focus group surveys initially revealed insufficient content
validity. Lowest performing items were removed, and then the follow-up content
validity index (0.76) surpassed the required threshold (0.62). Twenty-one of 70
family medicine faculty completed a final survey, which showed a content validity
index of 0.63, surpassing the required threshold of 0.42. Twelve of 70 family
medicine faculty viewed and scored a simulated video-recorded procedure. Overall
interrater reliability was 91% (Cohen’s d=1.36). Fourteen of 16 checklist items
demonstrated greater than or equal to 90% interrater reliability. Accuracy analysis
revealed 67.9% correct responses in focus groups and 84.9% infinal testing (simple
t test, P<.001, Cohen’s d=1.4).

Conclusions: This rigorously validated checklist demonstrates appropriate content
validity, interrater reliability, and accuracy. Findings support use of this shave
biopsy checklist as an objectivemastery standard formedical education and as a tool
for formative assessment of procedural competency.
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INTRODUCTION
Procedural training with accurate, objective skills assessment
is integral to family medicine residency. The Accreditation
Council for GraduateMedical Education (ACGME) requires that
residents “must be able to perform all medical, diagnostic,
and surgical procedures considered essential for the area of
practice.” 1 The American Board of Family Medicine (ABFM)
states that graduates must be competent to “perform the
procedures most frequently needed by patients in continuity
and hospital practices.”2 Program directors attest to the ABFM
that residents are competent in relevant procedures. This
transition to competency-based medical education reinforces
the need for validated, objective procedural skills assessments.

Few objective mastery standards for procedure perfor-
mance or validated tools for assessing procedural competency
exist. 3–5 ACGME milestone evaluations of procedural com-
petency provide narrative descriptions tracking from level 1

(novice) to level 5 (expert) and are intended to be used as
a global assessment of all procedures performed rather than
specific to one particular procedure (eg, shave biopsy).6 The
Council of Academic Family Medicine recommends use of the
Procedural Competency Assessment Tool (PCAT). The PCAT is
a global rating scale basedon theOperative PerformanceRating
System, a tool developed for surgical procedures.7–9 The PCAT
features vague and unclearwording, and has demonstrated low
interrater reliability. 10 To our knowledge, no validation studies
regarding the PCAT have been published.

Checklists are a more objective and reliable tool for mea-
suring observable behavior than global rating scales. 11–14 To
improve the consistency and quality of formative faculty
feedback and create an objective mastery standard for train-
ing, the University of Missouri Department of Family and
CommunityMedicine (MUFCM) residency convertedprocedure
textbook instructions into checklists for resident procedure
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workshops. 15 The family medicine residency at the University 
of Iowa also incorporated these procedure checklists into its 
training workshops.

Investigators from MUFCM and UI collaborated to rigor-
ously review, refine, evaluate, and validate MUFCM’s shave 
biopsy skills assessment checklist in accordance with com-
monly used validation frameworks. 16–18 Here we describe the 
development and validation process for the shave biopsy pro-
cedure checklist. We hypothesized that the shave biopsy check-
list would include appropriate content and demonstrate ade-
quate accuracy and interrater reliability for formative assess-
ment of procedure performance.

METHODS
MUFCM created the shave biopsy checklist in 2015 by con-
verting instructions from the Pfenninger & Fowler’s Procedures 
for Primary Care 15 textbook into a checklist. MUFCM training 
workshops use deliberate practice methodology, in which 
the trainee completes the procedure with direct observation; 
immediately receives objective, actionable feedback consistent 
with a mastery standard; and repeats the skill until competency 
is demonstrated. 19,20 Accordingly, the checklist was designed 
to anticipate multiple attempts by the learner until competent. 
Meetings with MUFCM teaching faculty addressed content, 
clarity, and stylistic variances. The checklist was used in annual 
shave biopsy deliberate practice procedure training workshops 
at MUFCM starting in 2015, with ongoing revisions based on 
faculty feedback. UI adopted this checklist for its procedure 
workshops in 2021. Additional minor revisions were made 
based on UI faculty feedback.

Validation is the process of collecting validity evidence 
to appraise the appropriateness of the interpretations, uses, 
and decisions based on assessment results of an evaluation 
tool. 17 Validation occurred from July 2021 to May 2023 in 
three phases: (1) primary investigators ([PIs], A.L., K.H., S.B.) 
and collaborator (J.W.) review checklist content and clarity;
(2) focus groups assess checklist content validity (CV) and 
preliminary interrater reliability (IRR), as well as collect qual-
itative feedback; and (3) final analysis of checklist CV, IRR, 
and accuracy is conducted (Figure 1). Over the three phases, 
this study analyzed CV, IRR, and accuracy of the checklist. This 
project was determined to be not human subjects research by 
both the University of Missouri (MU) and the University of Iowa 
(UI) Institutional Review Boards.

In Phase 1, the PIs reviewed the shave biopsy checklist for 
content and word clarity. A.L. created a high-resolution video of 
a simulated shave biopsy with deliberate errors (https://
www .youtube.com/watch?v=gNI_WQlGMAY). Checklist items 
“not done/done incorrectly” on the video included 
“verbalizes the indication for the procedure,” “states one 
alternative to the procedure,” and “excises the lesion using 
dermablade/razor blade in one hand, slightly bowed, and 
kept parallel to the skin.” All PIs independently watched the 
video and scored each checklist item as “done” or “not done/
done incorrectly.” Any items that were scored differently by 
PIs were discussed and

revised. This process was repeated until PI “done/not done” 
scores demonstrated 100% IRR of all checklist items.

Phase 2 comprised two focus groups: first MUFCM and 
UI family medicine teaching faculty who perform and precept 
shave biopsies (n=5), followed by MU and UI dermatology 
faculty (n=4). Prior to each focus group, faculty participants 
received an email with instructions and completed a CV sur-
vey to evaluate each item on the checklist. The CV survey 
asked participants to evaluate each item on the checklist 
as “essential,” “useful but not essential,” or “not useful.” 
A final question asked (with a free-text response) for any 
items that were missing. After both focus groups concluded, 
the content validity ratio (CVR) was calculated for each item 
according to a standard formula that divides the number of 
participants marking “essential” for each item by the total 
number of participants.21 The CVR for each item was calculated 
using only ratings of “essential,” excluding “useful but not 
essential” and “not useful” ratings. A CVR of 1.0 indicates that 
all participants responded that the item is “essential.”21,22 The 
total checklist content validity index (CVI), a mean of all CVRs, 
was calculated according to a standard formula described by 
Lawshe.21 Evaluation tools are considered to have adequate CV 
if the CVI surpasses the critical value, a value determined by a 
standardized table.21

During each focus group, faculty watched a video of a 
simulated shave biopsy with five errors and scored each item 
on the checklist as “done” or “not done/done 
incorrectly” (https: //www.youtube.com/watch?
v=gNI_WQlGMAY). The video was remade during Phase 2, 
after the family medicine focus group and prior to the 
dermatology focus group, to include improved video quality of 
the procedure (https://www.youtube.com/wa tch?
v=1EdV_Besx50). Any items that had less than 50% IRR were 
discussed for word clarity and relevance of content. 
Investigators solicited qualitative feedback and suggestions 
for improvement. The checklist was revised based on CV data, 
IRR, and qualitative feedback.

In the final phase, the revised checklist was sent to all 
MUFCM and UI family medicine teaching faculty that worked 
regularly with residents who may or may not perform shave 
biopsy (46 MUFCM, 24 UI family medicine). These 70 faculty 
received a total of three emails with background information 
and instructions to (1) complete a CV survey (response options 
“essential,” “useful but not essential,” or “not necessary”);
(2) watch the video of the shave biopsy with errors; and (3) 
score each item as “done” or “not done/done incorrectly.” PIs 
calculated final checklist CV according to methods described 
earlier. PIs analyzed IRR for each checklist item. IRR was 
determined by calculating the proportion of item responses in 
agreement with one another for each checklist item. A t 
statistic compared the mean proportion of item responses in 
agreement (IRR) in Phase 2 and Phase 3 testing. PIs analyzed 
accuracy for each checklist item. PIs created an answer key 
reflecting which items were “done” or “not done/done 
incorrectly” on the video. Accuracy was determined by 
calculating the proportion of item responses that were correct 
according to the key.
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FIGURE 1. Overview of Shave Biopsy Procedure Checklist Validation Phases

A t statistic compared the proportion of correct responses
for Phase 2 and Phase 3 testing. To determine the effect
of improvements to the checklist, Cohen’s d was calculated
comparing Phase 2 and Phase 3 for both IRR and accuracy. A
Cohen’s d value of greater than 0.60 indicates a large effect
size. All statistical analysis was completed using the software
SAS version 9.4 (SAS Institute). All participation in surveys and
focus groups was voluntary, and no incentives were offered.
Surveys were conducted via Qualtrics, and all survey responses
were anonymous.

RESULTS
Participants

The family medicine focus group had five faculty (3 MUFCM,

2 UI). The dermatology focus group had four UI faculty. One

MU dermatology faculty completed the CV survey but could not

attend the focus group.

For Phase 3, 21 of 70 (30%)MUFCMandUI familymedicine

faculty completed the CV survey. Twelve of 70 (17%) MUFCM

and UI family medicine faculty scored the video-recorded

procedure using the final checklist.
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Qualitative Feedback
Both the family medicine and dermatology focus groups pro-
vided qualitative feedback revealing that neither specialty
had a clear reference standard for the correct performance
of dermatologic procedures, including shave biopsy. Many
educational resources exist, but training largely follows an
apprenticeship model in which residents are trained according
to the stylistic preferences of their supervising attending.

The family medicine focus group indicated that faculty
liked the checklist because it was thorough and “black and
white, they either did it or did not do it.” Faculty members
identified items that were vague or had subjective wording
such as“correct technique.” Faculty suggested that some items
were missing, including “appropriate return precautions for
the patient.”

The dermatology focus group highlighted the importance
of including a time-out. Dermatologists unanimously agreed
that considering whether epinephrine is mixed with lidocaine
for local anesthesia is not important because no evidence exists
for necrosis in noses or digits anesthetized with epinephrine.23

Dermatologists were unanimous that aspiration prior to injec-
tion of anesthetic is not useful due to the superficial nature
of shave biopsy. Dermatologists also were unanimous that
direction of the bevel is not necessary for this superficial pro-
cedure; fanning the needle underneath the skin is acceptable,
and minimizing needle sticks is more important. The item
“reviews contraindications with the patient” was originally
intended to prompt learners to consider contraindications;
however, dermatologists advocated to remove this item from
the checklist because informed consent would not be discussed
if the patient had a disqualifying contraindication and would
therefore be ineligible for the procedure.

Content Validity
Table 1 summarizes CV, reliability, and accuracy data.

Ten faculty (including MU and UI family medicine and
dermatology) completed the CV surveys prior to their respec-
tive focus groups. The standard CVI for 10 participants is
0.62; and the CVI for the checklist prior to focus groups
was 0.58, not meeting the threshold for adequate CV.21 The
checklist itemswith the lowest CVRs (indicating that the fewest
participants rated the item as “essential”) were “states one
alternative” (CVR=0.2), “verbalizes absence of contraindica-
tions” (CVR=0.2), “aspirates before injection” (CVR=–0.2),
“inserts with needle bevel up” (CVR=0), and “applies Band-
Aid” (CVR=0). The latter four of these items were removed,
which increased the checklist’s CVI to 0.76, therefore demon-
strating adequate CV. In Phase 3, the overall CVI was 0.63,
which exceeded the CVI threshold of 0.42, indicating that the
content of the checklist measures the intended constructs and
has adequate CV.

Interrater Reliability
In the family medicine focus group (n=5), 10 of 18 checklist
items demonstrated 100% IRR and six items had 80% IRR.
The 22 items with the lowest IRR of 60% were “describes the

indication for procedure” and “inserts and withdraws needle
in one plane.”

The dermatology focus group (n=4 UI) had eight items
with 100% reliability, seven items with 75% reliability, and
three items with 50% reliability (although note that one
faculty member responded that all items were “done”). The
three items with 50% IRR were “verbalizes absence of con-
traindications for the procedure,” “describes the indication for
procedure,” and “inserts and withdraws needle in one plane.”

In the third phase, 12 of 70 (17%) invitees completed the
“done/not done” reliability testing. Fourteen out of 16 items
had over 90% IRR. “Cleans sitewith alcohol” had 63% IRR, and
“verbalizes indication for procedure” had 50% IRR.

The overall checklist IRR improved from 74% in Phase 2 to
91% in Phase 3. The effect size, as measured by Cohen’s d, was
d=1.36, indicating a large effect size.

Accuracy
The proportion of correct rater “done/not done” responses
compared to the key was 67.9% in Phase 2 and 84.9% in Phase
3 (simple t test, P<.001, Cohen’s d=1.4, indicating a very large
effect size). These results demonstrate improvement in the
checklist’s ability to facilitate accurate evaluator assessment of
trainee behavior.

Summarization of Changes to Checklist During Validation
Process
PIs revised the checklist based on focus group qualitative
feedback and results of CV and IRR testing. The shave biopsy
checklist at the beginning of Phase 2 had 18 items. Two
items were removed: “verbalizes one contraindication for the
procedure” and “applies Band-Aid.” The items “verbalizes
return for care precautions” and “confirms patient name, date
of birth, procedure and allergies” were added. We combined
three items to become “injects anesthetic into the dermis
underneath the lesion to elevate the lesion.” Wording was
clarified on six items. The final checklist had 16 items. Changes
to the checklist in response to findings are summarized in
Table 2. The final published checklist is provided in Figure 2 .

DISCUSSION
This study addressed gaps in current competency-based res-
idency training. Despite ACGME requirements for objective
competency-based assessments, few tools exist to support
objective evaluation or to standardize minimum procedural
competency metrics. Focus groups of both family medicine
and dermatology faculty revealed that neither specialty has
universally accepted standards for cutaneous procedures. The
Council of Academic Family Medicine recommends the PCAT
for assessing procedural competence, but this global rating
scale is too subjective to facilitate timely, objective, and action-
able feedback and has not been validated. 10

Few validated tools exist for assessment of medical
trainee’s performance of procedures, especially in the
ambulatory setting. Published literature supports the use of
validated checklists and global rating scales for infant lumbar
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TABLE 1. Comparison of Shave Biopsy Checklist Performance Between Phases Two and Three

Phase 2 (focus groups) checklist
n=# of faculty

Phase 3 checklist
n=# of faculty

Number of items in checklist 18 16

Content validity index Critical value=0.62
Initial CVI=0.58
CVI after revisions=0.76
(n=10)

Critical value=0.42
Initial CVI=0.63 (n=21)

Interrater reliabilitya 74% (n=9) 91% (n=12)

Accuracyb 67.9% (n=9) 84.9% (n=12)

aCohen’s d=1.36
bSimple t test, P<.001, Cohen’s d=1.4
Abbreviation: CVI, content validity index

TABLE 2. Comparison of Original and Final Shave Biopsy Checklist

Original checklist (N=18 items) Final checklist (N=16 items)

Informed consent Informed consent

Confirms patient name, date of birth, procedure, and allergies

Verbalizes absence of contraindications for the procedure

Describes the indication for the procedure Verbalizes the indication for the procedure

States one potential risk States one potential risk (eg, pain, bleeding, infection)

States one potential benefit States one potential benefit (eg, cosmetic removal, confirm diagnosis)

States one alternative to the procedure States one alternative to the procedure

Local anesthesia Local anesthesia

Dons nonsterile gloves Dons nonsterile gloves

Uses appropriate lidocaine (with or without epinephrine) Uses appropriate anesthetic

Draws lidocaine with red drawing needle Draws anesthetic with large bore needle

Cleans site with alcohol in outward concentric circles prior to injecting
local anesthesia

Cleans site with alcohol in outward concentric circles prior to injecting
local anesthesia

Injects with needle bevel up

Aspirates before injection

Inserts and withdraws needle in one plane Injects anesthetic into the dermis underneath the lesion to elevate the
lesion

Procedure flow Procedure flow

Uses dermablade/razor with correct technique Excises the lesion using dermablade/razor blade in one hand, slightly
bowed, and kept parallel to the skin

Obtains specimen and places specimen in preservative Obtains specimen and places specimen in preservative

Manages bleeding via gauze and/or silver nitrate/aluminum chloride Manages bleeding via gauze and/or silver nitrate/aluminum chloride

Verbalizes wound care instructions Verbalizes wound care instructions

Applies Band-Aid

Throughout procedure, at all times, sharps were capped (using no touch
technique) or disposed in sharps container.

Throughout procedure, at all times, sharps were capped (using no touch
technique) or disposed in sharps container.

Verbalizes return for care precautions

puncture,24,25 paracentesis,26 andpediatric laceration repair.27

Our project addressed the paucity of validated assessment
tools for outpatient dermatologic procedural competency,
specifically shave biopsy.

Commonly used validation frameworks developed by Kane
and Messick (in Cook & Hatala) have emphasized the impor-
tance of considering and scientifically testing assumptions and
properties of the assessment tool. 16–18 The evidence collected

may support or refute the validity argument, which is ulti-
mately a judgment that the aforementioned evidence supports
using the tool for the purpose it was intended and within the
context under which it was studied. The quality and quantity
of validity evidence needed correlates to the implications for
the learner being assessed. 17 The revisions made to this shave
biopsy checklist in response to evidence collected during the
validation process improved CV, increased IRR, and signif-
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FIGURE 2. Shave Biopsy

icantly increased accuracy with large effect size. The final
shave biopsy procedure checklist demonstrated acceptable CV,
IRR, and accuracy for assessment and feedback of trainee
performance in procedure workshop training sessions. This
checklist may serve as a national competency standard for
teaching the shave biopsy procedure in dermatology, family
medicine, and other primary care training programs.

MUFCM and UI have used earlier variants of the checklist
for simulation workshops in lieu of the PCAT since 2015
and 2021, respectively. At these institutions, these checklists
both demonstrate trainee competency and facilitate achieving
competency as an integral component of deliberate practice
trainingmethodology. Indeliberatepractice, educatorsobserve
the trainee’s focused performance of a skill, compare per-
formance to well-defined objectives or tasks, and provide
correction. The learner repeats and improves performance
until competency is demonstrated, as compared to a mastery
standard. 19 At MUFCM and UI, this checklist serves as the

mastery standard for resident shave biopsy competence.
Our study had several potential limitations. Response rates

for participation invitations were low, potentially leading to
response bias. Some items continue to demonstrate mild
discordance in faculty assessment of items “done/not done.”
Whether this is due to limitations of the checklist tool, limita-
tions of capturing performance on video, or the need to train
faculty in using the checklist is unclear. The video used in
Phase 2 was remade to include improved video quality, which
may have impacted Phase 2 IRR. Observer limitations are a
challenge for both recorded and live procedure assessment. One
dermatology faculty responded “done” to all checklist items,
which may have been due to misunderstanding the directions
andmay have impacted Phase 2 IRR. Although the item “states
one alternative” had a low CVR, investigators included it in the
final checklist because although few focus group participants
identified it as “essential,” all other participants identified it
as “useful.” Considering that this tool’s purpose is to be used
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in the context of a trainingworkshop, investigators determined
that this item is important to procedural training and left it in
the checklist.

Finally, though validation was conducted with physicians
representing two specialties at two institutions, results may
not be generalizable to practice patterns outside of the United
States.

Next Steps

Validated checklists like the one described here may increase
accuracy of competency-based skills assessment, improve
quality and promote consistency of feedback, and serve to
standardize the quality of procedural training nationally. This
checklist may inform residency program directors’ attestation
of graduating residents’ procedural competency. The checklist
also may serve as a shave biopsy competency standard for
physicians and providers in dermatology and primary care
fields.

This study validated the shave biopsy checklist in the
context of training with formative feedback; additional testing
is recommended to validate the checklist in the context of
procedure performance in the clinical care of live patients.
We recommend additional validity testing, such as correlat-
ing scores of video-recorded procedure performance on live
patients done by novice, intermediate, and expert physicians
to validate this tool in the context of proof of competency for
hospital privileges, board certification, or licensure.

Next steps will include validity testing for other checklists
developed at MUFCM and in use at MUFCM and UI. The use
of validated checklists may carry implications for reducing
implicit bias of evaluators working with trainees of underrep-
resented groups.

CONCLUSIONS
Validated checklists like the one described here may serve
to standardize the quality of procedural training nationally.
This shave biopsy checklist is based on textbook instructions
and was refined over several years of use in family medicine
resident procedure training workshops at two institutions.
Multispecialty, multi-institution focus group feedback and
content validity analysis yielded a thorough yet concise proce-
dural competency standard. Statistical analysis demonstrated
acceptable content validity, reliability, and accuracy in eval-
uator scores for this checklist to serve as a validated tool
for competency-based assessment of shave biopsy skills in a
formative setting.

Presentations

▶ Works in Progress Poster, Society of Teachers of Family
Medicine (STFM) Annual Spring Conference 2022, Indi-
anapolis, Indiana.

▶ Selected methods and results discussed in 60-minute
seminar, STFM 2023, Tampa, Florida.

▶ Selected methods discussed in Round Table Discussion,
STFM 2023, Tampa, Florida.

▶ Selected methods and results discussed in 60-minute

workshop, International Meeting on Simulation in

Healthcare 2024, San Diego, California.
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