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ABSTRACT

Background While leadership training is increasingly incorporated into residency education, existing assessment tools to provide

feedback on leadership skills are only applicable in limited contexts.

Objective We developed an instrument, the Leadership Observation and Feedback Tool (LOFT), for assessing clinical leadership.

Methods We used an iterative process to develop the tool, beginning with adapting the Leadership Practices Inventory to create

an open-ended survey for identification of clinical leadership behaviors. We presented these to leadership experts who defined

essential behaviors through a modified Delphi approach. In May 2014 we tested the resulting 29-item tool among residents in the

internal medicine and pediatrics departments at 2 academic medical centers. We analyzed instrument performance using

Cronbach’s alpha, interrater reliability using intraclass correlation coefficients (ICCs), and item performance using linear-by-linear

test comparisons of responses by postgraduate year, site, and specialty.

Results A total of 377 (of 526, 72%) team members completed the LOFT for 95 (of 519, 18%) residents. Overall ratings were

high—only 14% scored at the novice level. Cronbach’s alpha was 0.79, and the ICC ranged from 0.20 to 0.79. Linear-by-linear test

comparisons revealed significant differences between postgraduate year groups for some items, but no significant differences by

site or specialty. Acceptability and usefulness ratings by respondents were high.

Conclusions Despite a rigorous approach to instrument design, we were unable to collect convincing validity evidence for our

instrument. The tool may still have some usefulness for providing formative feedback to residents on their clinical leadership skills.

Introduction

There is increasing recognition that physicians need to

be prepared to lead health care teams, and leadership

increasingly is included in residency education.1–4 Yet

residents rarely receive feedback to aid leadership

skills development, and tools to assess these skills are

limited.5,6 Most tools were developed for specific,

high-stakes clinical situations, such as resuscitations

and crises in the operating room.7–14 Leadership skills

for these high-intensity, time-limited situations are

different from those required for the longitudinal

context of ambulatory clinics and inpatient units.

The Leadership Practice Inventory (LPI) is an

instrument with validity evidence in the business

literature.15 The LPI has been used for several years

to provide multisource feedback to pediatrics resi-

dents in a leadership track at the University of

California, San Francisco (UCSF),2 but it has

limitations in usability due to its length and

perceived lower applicability to health care. We

sought to adapt the LPI into a shorter, clinically

relevant instrument to guide feedback for residents

on their leadership skills.

Methods

We developed the Leadership Observation and

Feedback Tool (LOFT) using an iterative, mixed-

methods approach. We collected validity evidence by

applying a unitary view of validity as described by

Messick,16 focusing on content validity, response

process, internal structure, and relationship to other

variables.17

Participants and Settings

We conducted this study in May 2014 among

residents in internal medicine (IM) and pediatrics at

2 large academic centers: UCSF and the University of

Colorado School of Medicine (CUSOM).

DOI: http://dx.doi.org/10.4300/JGME-D-18-00113.1

Editor’s Note: The online version of this article contains the 10-item
Leadership Observation and Feedback Tool instrument; participat-
ing residents by program, site, and postgraduate year; and raters by
professional role.
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Instrument Development

First, we created an open-ended survey instrument

(TABLE 1) based on the 5 domains of the LPI to identify

behaviors that constitute clinical leadership, and we

collected information about team leadership behav-

iors for 20 residents on inpatient rotations at UCSF

(13 IM and 7 pediatrics) from 86 team members of

different professional backgrounds working with

those residents on the inpatient unit. Two investiga-

tors (S.v.S. and E.M.) independently coded 5 ran-

domly selected survey instruments for IM residents,

discussed and reconciled differences, and created a

preliminary coding scheme using a thematic ap-

proach.18 They repeated this process with the next 5

instruments, made refinements to the coding scheme,

and subsequently coded all IM instruments, organiz-

ing the data into themes and subthemes. They

repeated this process for the instruments for the 7

pediatrics residents, compared the theme list to the

IM themes, and created a combined theme list. Three

investigators (S.v.S., R.P., and A.K.K.) then reviewed

the theme list for internal consistency and coherency

and translated it into a list of practices and

characteristics organized within themes of clinical

leadership.

We used HyperRESEARCH 3.0 software (Re-

searchWare Inc, Randolph, MA) to organize and

analyze the qualitative data. We identified 30 clinical

leadership behaviors distributed over 10 themes

(TABLE 2). To collect evidence for content validity,

we asked 15 international experts in health care

teamwork and leadership from a variety of profes-

sions to review the list of behaviors, using a modified

Delphi approach.19 In the first round, experts

indicated the importance of each behavior to clinical

team leadership on a 4-point Likert scale (strongly

disagree to strongly agree). We used a content validity

index to quantify agreement between raters and

found high levels of agreement for all 30 clinical

leadership behaviors (� 0.80 for all).20 Experts also

suggested refinements to the list and 7 additional

clinical leadership behaviors. In a second round, the

experts identified the developmental stage at which

the 37 behaviors would be exhibited (from novice to

expert). We then labeled each behavior with the

developmental stage suggested by the largest number

of experts (10 at the novice stage, 10 at the advanced

beginner stage, and 17 at the proficient stage). Based

on this, we constructed a 10-item instrument, with 3

unique behavioral anchors on a 5-point developmen-

tal scale (provided as online supplemental material).

We pilot tested this 10-item instrument (LOFT) with a

new cohort of 78 team members (of 20 IM and

pediatrics residents at UCSF). The average rating per

item ranged from 4.45 to 4.73 (5-point scale).

Because of these uniformly high ratings, we consulted

with local assessment experts and revised the instru-

ment to avoid overrating and ‘‘halo’’ effects. The

revisions consisted of (1) removing numerical values

associated with behavioral anchors; (2) incorporating

reverse-scored items; and (3) breaking up items with

compound behaviors. The final instrument consisted

of 29 items within the original 10 themes and focused

on observable behaviors, each with 3 descriptors

(TABLE 2).

Instrument Testing

We invited IM and pediatrics residents in all

postgraduate years (PGYs) to identify at least 5

clinical team members who could give feedback on

their clinical leadership and asked team members via

e-mail to complete the LOFT in an online platform

(SurveyMonkey, San Mateo, CA). We included 5

questions to solicit feedback on the LOFT to collect

evidence for response process and usability of the

instrument. We also collected evidence for response

process by examining the frequency of ‘‘not applica-

ble’’ (N/A) ratings.

The UCSF and the CUSOM Multiple Institutional

Review Boards approved the study.

Data Analysis

We calculated the frequencies of responses for each

item and descriptive statistics for the items inviting

feedback on the LOFT. We calculated Cronbach’s

alpha for the instrument overall and within the 10

themes for evidence of the instrument’s internal

structure, and we calculated intraclass correlation

coefficients (ICCs) for interrater reliability for each

PGY level. We then performed linear-by-linear

association tests to compare ratings residents

What was known and gap
Residents benefit from feedback on their evolving clinical
leadership skills, yet there is a dearth of validated
instruments.

What is new
A study sought to adapt the domains of a validated
leadership assessment to residents’ everyday clinical context,
and to assess the resulting instrument for validity evidence.

Limitations
Limited specialty and institutional context limit generaliz-
ability; there is a potential for response and social desirability
bias.

Bottom line
This relatively important negative study of a leadership tool
was not able to provide validity evidence for its use in rating
residents’ clinical leadership skills.
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received, grouped by PGY level, site, and specialty as

evidence of relationship to other variables. We

compared the ratings of physician evaluators (attend-

ings, fellows, and residents) with those of other team

members (nurses, pharmacists, medical students, and

allied health professionals). Finally, we calculated the

total instrument score for each resident, determined

the mean instrument score for each PGY level and

compared them using analysis of variance to provide

evidence for the developmental nature of the con-

struct, and calculated the effect size using Cohen d.

We set statistical significance at P ¼ .05 and used SPSS

version 23 (IBM Corp, Armonk, NY) for all statistical

calculations.

Results
Descriptive Statistics and Evidence of Internal

Structure

Of 519 invited, 95 residents (18%) participated and

identified 526 team members to complete the

instrument. Of those, 377 (72%) accessed the survey,

including 69 (18%) from professions outside medi-

cine (details provided in online supplemental materi-

al). Three respondents accessed the survey but did not

answer any items, and they were excluded from

analysis. Cronbach’s alpha for internal consistency

was 0.79, indicating high item reliability. Cronbach’s

alpha within the original 10 themes ranged from 0.20

(effectively handles challenging situations) to 0.76

(shows appreciation to motivate the team). The ICC

for items for each PGY level ranged from 0.20 to

0.79, with only 5 items having an ICC greater than

0.60 (items 1, 2, 6, 19, and 22; TABLE 2). Across all

items, the majority of residents received ratings that

we postulated to be consistent with proficient

leadership skills (between 54% and 63% depending

on PGY year; TABLE 3), and only a small proportion

(13%–14%) received ratings consistent with novice

leadership skills.

Evidence of Relationship to Other Variables

Comparing residents’ performance by group using a

linear-by-linear test revealed a few differences at the

TABLE 1
Leadership Practice Inventory (LPI) Domains and Questions in Pre–Leadership Observation and Feedback Tool (LOFT)

LPI Domains Pre-LOFT Questions

Model the Way: A leader sets clear, convincing examples of

the way people should be treated, how goals should be

pursued, and what standards count. Through thoughtful

action, leaders help others to succeed.

Q1: How did the resident model high-quality teamwork and

leadership?

Q2: How did the resident set expectations and ensure clear

communication among team members?

Q3: How could the resident communicate more clearly and

effectively?

Inspire a Shared Vision: A leader utilizes charisma, passion,

and persuasion to excite others about the future. Leaders

convince people to embrace their visions of excellence.

Q4: How did the resident motivate team members?

Q5: How did the resident establish common goals?

Q6: How could the resident increase team members’ belief

in their work and common goals?

Challenge the Process: A leader seeks innovative ways to

improve organizations, even when doing so involves risk.

In pursuit of a better way, leaders accept mistakes and

frame failures as learning opportunities.

Q7: How did the resident handle challenges that the team

encountered?

Q8: In what ways did the resident help team members learn

from mistakes?

Q9: How could the resident more effectively encourage the

team or individual members to improve performance?

Enable Others to Act: A leader fosters collaboration and

morale by emphasizing mutual respect, trust, and dignity.

Leaders use and stretch the unique capacities of

individuals and teams, increasing performance.

Q10: How did the resident create a supportive and

respectful team environment?

Q11: In what ways did the resident coordinate task

distribution according to team members’ skills and

abilities?

Q12: How could the resident enhance collaboration within

the team while also encouraging individual effort?

Encourage the Heart: A leader celebrates team member

contributions and successes to show appreciation for

determination, dedication, and hard work.

Q13: In what ways did the resident display appreciation for

team members’ work?

Q14: How did the resident express confidence in team

members and celebrate successes?

Q15: What else could the resident do to create a culture of

appreciation?
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item level (TABLE 3). For 5 items, there were significant

differences between PGY groups; senior residents

received ratings consistent with more advanced

leadership than PGY-1 residents on 3 items (1, 21,

and 22), and for 2 items (3 and 20) the reverse was

true. The comparison of total scores on the overall

LOFT leadership measure among PGY groups re-

vealed that, as hypothesized, PGY-1 scores

(mean ¼ 68, SD ¼ 13) were significantly lower com-

pared with PGY-2 (mean¼ 75; SD ¼ 12; d ¼ 0.56;

P , .001 for comparison) and PGY-3 (mean ¼ 75;

SD ¼ 14; d ¼ 0.52; P , .001 for comparison) scores.

For 6 items (3, 12, 17, 21, 28, and 29) performance

ratings from physicians (residents, fellows, and

attending physicians) were lower than from other

raters.

Evidence of Response Process

The percentage of N/A responses ranged from zero

(items 8 and 20) to 29.7% (item 27), with a mean

percentage of 9.5% across all items. Linear-by-linear

test comparisons of the frequency of N/A responses

by PGY revealed significant differences for 12 items

(3–6, 15–17, 22, and 26–29). For all but 2 of these

items (6, 26), N/A was more likely to be given for a

TABLE 3
Distribution of Ratings per Leadership Observation and Feedback Tool Item

Item
PGY-1, % PGY-2, % PGY-3, % P Value

N/A NV AB PRF N/A NV AB PRF N/A NV AB PRF PGYa N/Ab

1 5 1 51 43 4 0 27 69 4 7 33 57 .044c .49

2 3 3 45 49 2 0 42 56 4 4 36 57 .27 .99

3 24 67 8 1 4 71 23 2 7 63 29 1 .003c , .001c

4 24 0 26 50 4 1 29 66 4 1 25 70 .51 , .001c

5 30 . . . 16 54 9 . . . 14 77 7 . . . 13 80 .08 , .001c

6 1 0 19 80 0 1 16 83 7 0 21 72 .65 .009c

7 0 . . . 1 99 1 . . . 3 96 0 . . . 3 97 .43 .88

8 . . . . . . 5 95 . . . . . . 8 92 . . . . . . 4 96 .91 N/A

9 1 . . . 18 80 0 . . . 16 84 3 . . . 18 79 .93 .65

10 3 0 16 81 2 0 10 88 4 1 16 79 .97 .75

11 3 0 3 94 2 1 2 95 7 0 3 91 .89 .42

12 5 72 22 1 1 75 22 3 3 79 18 0 .42 .19

13 3 1 17 80 0 0 17 83 3 0 15 83 .38 .63

14 7 0 13 80 4 1 14 81 7 3 11 80 .62 .56

15 16 1 26 58 6 1 18 75 4 0 28 68 .39 .001c

16 44 . . . 4 52 12 . . . 4 83 15 . . . 4 82 .49 , .001c

17 31 2 20 47 15 1 21 63 15 3 17 66 .24 , .001c

18 1 66 33 1 1 70 23 6 0 71 24 5 .95 .73

19 3 66 30 1 4 71 20 4 7 66 26 1 .67 .37

20 . . . . . . 1 99 . . . . . . 5 95 . . . . . . 8 92 .014c N/A

21 19 . . . 31 50 17 . . . 23 60 20 . . . 17 63 .011c .98

22 29 0 34 36 15 1 28 57 12 0 29 59 .027c , .001c

23 7 1 89 4 5 3 86 6 7 5 87 1 .07 .76

24 17 0 5 78 14 0 7 79 18 1 4 76 .63 .63

25 11 3 11 76 12 0 10 78 13 1 4 82 .06 .75

26 0 98 1 1 0 95 3 2 3 93 0 4 .15 .037c

27 48 3 9 40 17 1 6 75 17 0 12 71 .06 , .001c

28 23 1 5 72 9 1 9 82 13 0 9 78 .49 .007c

29 46 0 3 51 15 1 7 77 18 0 8 74 .30 , .001c

Mean 14 13 19 54 6 14 18 63 8 14 18 61 . . . . . .

Abbreviations: PGY, postgraduate year; N/A, not applicable; NV, novice; AB, advanced beginner; PRF, proficient.
a This column presents the P value for linear-by-linear association tests comparing proportions of item responses across PGY-1 to PGY-3.
b This column presents the P value for linear-by-linear association tests between proportions of ‘‘not applicable’’ (N/A) item responses compared to all

other responses.
c P � .05.
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PGY-1 than for a PGY-2 or a PGY-3 resident. The

majority of evaluators agreed or strongly agreed the

instrument is easy to use (88%, 323 of 367), useful

for providing feedback on leadership skills (72%, 261

of 365), and provides an opportunity to give feedback

on skills that are not currently included in feedback to

residents (73%, 264 of 361).

Discussion

During pilot testing of the LOFT, team members from

multiple professions rated its acceptability and utility

highly. Overall scores showed significant differences

between interns (PGY-1) and more senior residents

(PGY-2 or PGY-3), which provides some validity

evidence for relationship to other variables, which

was not found elsewhere in our analyses. Further,

ratings for most items on the LOFT were high across

all PGY years and did not discriminate between

residents at different levels. Our ability to collect

further validity evidence based on the internal

structure of LOFT was limited by these high

ratings.16,17

With both iterations of the LOFT, we saw a ceiling

effect, with residents across training years receiving

ratings consistent with proficient leadership behav-

iors. We considered several explanations for these

findings. We rejected the explanation that the

residents in our study are uniformly excellent leaders,

and the LOFT accurately assessed this, as the group

included PGY-1 residents new to clinical team

leadership. Selection bias is another explanation for

the frequency of high ratings, with residents who

perceived themselves to be good leaders more likely to

participate, and potentially selecting the team mem-

bers they thought would rate them most highly. Most

likely, and consistent with previous literature on

feedback and assessment in medical education, raters

exhibited the so-called leniency bias or generosity

error out of a desire not to be negative.21,22 This type

of rater behavior may be augmented in ratings of

communication and interpersonal skills, such as in a

recent qualitative study of interprofessional feedback,

in which health professions students attributed their

hesitancy to be critical about each other’s teamwork

skills to discomfort with not being ‘‘nice.’’23 In our

study, perceived negative framing of some descriptors

associated with novice leadership may have contrib-

uted to overrating, or to selecting the N/A option,

which was intended to indicate that the rater had not

observed a behavior. A relatively high number of

raters chose the N/A option over the novice-

appropriate rating, particularly when rating PGY-1

residents, and this may have inflated the ratings.

Using peers or near-peer raters, rather than experts,

likely aggravated this issue. Rater training has been

shown to improve the reliability and validity of

performance assessment ratings,24,25 but it can be

challenging when evaluators from different profes-

sional backgrounds are involved. Our evaluators had

varying levels of experience in assessing the perfor-

mance of residents, which may have influenced the

quality of their ratings.26 Also, that some items may

not have been as easy to observe as we intended, and

have been open to variable interpretations, is another

explanation for the high frequency of N/A responses.

We recommend that future iterations of this type of

tool use a ‘‘no opportunity to observe this behavior’’

option instead of ‘‘N/A.’’ Finally, we must also

consider the possibility that clinical team leadership

skill development does not occur along the trajectory

from novice to proficient, although this would be in

conflict with current thinking.27

Our study has a few other limitations. We only

included IM and pediatrics residents on inpatient

rotations, which limits the generalizability of our

findings. Rater training was limited to brief instruc-

tions in the online survey. We did not collect detailed

information about the thought process of raters,

limiting our understanding of the response process.

Finally, our study is cross-sectional, and the instru-

ment may have performed differently if used to assess

participants longitudinally.

Future work should aim to strengthen validity

evidence for this instrument or an enhanced version of

it, including examining whether rater training im-

proves the performance of the instrument and how to

overcome barriers to training multiprofessional raters

in a clinical context. We believe the limited validity

evidence of the LOFT to date does not preclude its

usability for guiding formative feedback to residents

on clinical team leadership. The instrument is

currently being used at CUSOM to provide 360-

degree feedback to residents participating in a

leadership training program; preliminary data suggest

the residents found it useful for this purpose (Kelsey

Jones, written communication). Future research

should assess whether tools that lack validity evidence

may produce useful feedback that can inform

performance improvement.

Conclusion

We developed, tested, and sought to provide initial

validity evidence for a novel instrument to assess

resident clinical leadership skills. Despite our inability

to provide conclusive validity evidence for the

instrument, feedback from participants and experi-

ence with its ongoing use at CUSOM suggest the
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instrument has potential utility as a framework for

feedback on residents’ clinical leadership skills.
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