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Structured Abstract
Purpose: To develop a peer-to-peer assessment system that is theory driven, context
appropriate, and psychometrically sound to evaluate teamwork-related skills and patient-
centered performance and to develop mechanisms to facilitate adoption and use for peer
coaching and feedback.

Scope: This study was conducted on teamwork competencies in intensive care unit (ICU)
physicians.

Methods: A systematic review of the literature was conducted to investigate existing methods of
conducting peer assessments for physicians. The peer assessment tool was developed through a
multistaged approach. First, critical incident interviews were conducted with physicians to
identify teamwork competencies that are amenable to observations and measurement during
daily rounds. Second, the Delphi method was used to establish consensus among ICU physicians
about tool items. Third, a generalizability study was conducted to establish systematic sources of
variance in utilizing the tool to conduct peer assessments.

Results: We found 53 studies that had used peer assessment systems to investigate technical and
nontechnical competencies in physicians. The most common area in which assessments were
conducted was Internal Medicine and Family Medicine. Although a handful of studies developed
tools to conduct assessments, the psychometric properties of these tools were not clearly
established. We developed a 38-item tool to assess physician competencies in four dimensions:
plan of care, team management and norms, teaching and feedback, and patient/family
interactions. G study analysis indicated a fair level of measure dependability (G coefficient of .6)
and guidance on improving future iterations of peer assessment tools, including appropriate
numbers of raters and rating items to include in measurement systems.
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Purpose

Care of the critically ill requires a multidisciplinary team."? ICU team coordination has a
significant impact on the outcomes and experiences of patients.* When a critical care attending
physician (i.e., an intensivist) leads daily rounds in the ICU, there is significant benefit to
patients and resource utilization.* In addition to skills related to diagnosis and treatment
planning, intensivist competencies related to adaptive skills, such as teamwork and patient
interaction, underlie their ability to provide safe and effective care delivery.’ Although critical
for safety, adaptive competencies are not always formally defined, systematically developed,
assessed, or monitored over time.®® Our project addressed this gap by developing and validating
a peer-to-peer (P2P) assessment system that can be used to evaluate teamwork and patient-
centered performance for intensivists during daily rounds.

Study Aims
There were three specific aims of this project:

Aim 1: To synthesize the state of science and practice surrounding the use of P2P
assessment in healthcare, identify gaps and barriers in current implementation practices,
and generate evidence-based guidelines for developing P2P assessment tools;

Aim 2: To develop and test the feasibility of a prototypical approach for P2P assessment
in critical care using novel psychometric analysis techniques; and

Aim 3: To generate resources to facilitate the implementation of peer evaluation and
feedback systems.

Scope
Background

Approximately a third of errors and near misses in critical care can be attributed to teamwork
breakdowns.”!° The process of daily rounds is central to the care of critically ill patients in an
ICU. Rounds provide an opportunity for the entire care team to communicate and reach shared
expectations of treatment plans. This team can include physicians, nurses, respiratory and
physical therapists, pharmacy, nutrition, social work, patients and their family members, and a
variety of other disciplines, depending on the case. Furthermore, daily rounds that are led by an
intensivist have been associated with shorter lengths of stay, reduced hospital costs, and a
lower likelihood of complications after certain surgical procedures.* In the rounding process,
the ICU team examines patients, reviews pertinent data, and collaborates to formulate a care
plan. The intensivist leads this team on rounds and is ultimately responsible for guiding the
rounds process and creating the daily plan of care. Furthermore, rounds often have additional
goals that may include education, team building, event analysis (e.g., review of cases and
possible errors), and addressing the needs of patients and their loved ones.

Context



The intensivist plays a pivotal role in care delivery (e.g., management of team resources),
medical education (e.g., foster development of clinical skills), and the establishment of
behavioral norms (e.g., role modeling). Learners (e.g., residents) will likely adopt what they
perceive to be desirable and acceptable behavior in actual practice. Unfortunately, current P2P
tools are underdeveloped and have yet to demonstrate the reliability and validity evidence
necessary for implementation. Finally, indicators of teamwork and patient-centered performance
are conspicuously absent from current approaches, and no method exists specifically to evaluate
proficiency in critical care.”!! Therefore, the proposed research seeks to develop a P2P
assessment system that is theoretically motivated and psychometrically validated to evaluate
teamwork-related skills and patient-centered performance and to develop mechanisms to
facilitate adoption and use for peer coaching and feedback.

Study design

Project aims were addressed in three related studies: 1) a systematic literature review, 2) a
Delphi study, and 3) a Generalizability (G) study. Design and methods for each study are
described below.

Systematic Literature Review of Peer Assessment Systems Methods

The primary questions guiding our systematic review of the literature on physician peer
assessments were:

1. What is the purpose for which peer assessments were conducted?
2. What clinical domains are peer assessments conducted in?
3. Do researchers establish psychometric properties of peer assessment tools?

We conducted a systematic review of peer-reviewed journal articles on PubMed using search
terms related to peers, assessments, and physician, which resulted in 1162 hits. After title review,
we retained 472 articles, which was further reduced to 86 articles after abstract review. We
screened these 86 articles for inclusion through full-text coding.

Coding. Two coders independently coded 10 of the 86 articles until 80% coding consensus was
established. The remaining 76 articles were then split between the two coders and single coded.
Articles were coded on the role of the peer assessor (e.g., attending physician, fellow physician,
etc.) as well as on the individual being assessed, the purpose underlying the review (e.g., skill
assessment, compliance assessment), the clinical domains in which peer reviews were
conducted, and description of the process of conducting peer reviews. After full-text coding, we
retained a final set of 53 articles.

Delphi Study for Peer Assessment Tool Development

Participants. Two rounds of Delphi'? surveys were conducted over a period of 3 months. Both
surveys were conducted on the same sample of nine participants (seven critical care attending
physicians; two critical care fellows) who worked in the intensive care units at Johns Hopkins
hospital. Participants received monetary compensation for completing each round of the Delphi
survey.



Materials and procedure. We developed a tool to assess important nontechnical competencies
during multidisciplinary patient-centered rounds in the ICU based on a technical review of the
literature about P2P assessments in healthcare and critical interviews with confederate ICU
physicians and nurses.'* The P2P tool was organized around four behavioral dimensions
representing nontechnical competencies during multidisciplinary rounds: plan of care, team
management and norms, teaching and feedback, and patient/family interactions (see Table 1 for
definition of each dimension). Each dimension was associated with numerous positive and
negative behavior markers. Behavioral markers represent indicators of effective and ineffective
performance that can be overtly observed and assessed.!*!3

Table 1. Definitions of the Four Dimensions of the P2P Rounding Tool

Dimension Name Definition

Plan of care Reviewing and analyzing relevant case information and treatment
planning

Team management | Managing team resources and personnel while ensuring an inclusive

and norms atmosphere and modeling desired behaviors

Teaching and Providing opportunities to foster the development of knowledge and

feedback skills for trainees involved in the presentation and treatment planning
for the current case

Patient/family Incorporating the patient and/or their loved ones during rounds

interactions

The Delphi survey was developed and administered online. In Round 1, participants rated 44
behavioral markers. Each marker was rated on its importance to patient care and the degree to
which it was observable on a five-point rating scale ranging from strongly disagree to strongly
agree. Respondents also suggested clarifications in phrasing of behavioral markers, assessed the
suitability of the four dimensions, and suggested other dimensions to include in the tool. In
Round 2 of the Delphi survey, participants evaluated modifications to a subset of markers based
on feedback from Round 1.

Generalizability (G) Study Design

Generalizability (G) theory was applied to provide evidence of the assessment system’s
reliability and construct validity.'® G theory is a novel psychometric approach that applies an
analysis of variance (ANOVA) to quantify systematic variance from multiple sources
simultaneously.!”! G theory was applied in the present study to evaluate the potential utility of
the P2P assessment system during daily rounds to (1) differentiate performance and (2) establish
that the competencies identified in the formal needs analysis are unique. The tool developed
through the Delphi process described above was used to collect data for evaluation. Specifically,
two raters scored 2 days of weekday morning patient rounds for each of four ICU attending
physicians.

Table 2. Sources of Variance for G Study

Source of Description
Variation




Intensivist (1)

Systematic variability in ICU intensivist performance

Rater (R) Variance attributable to raters across intensivists, competencies, and
observations.

Competencies Systematic variability in how competencies are rated across

©) intensivists and observations

Observations Systematic variability in a specific intensivist’s performance across

(O:1) measurements

IXR Systematic variability in how raters score a particular intensivist

(O:D XR Systematic variability in how raters score specific observations

IXC Variance due to intensivists performing differently on certain
competencies than others

O:HXC Systematic variability in how competencies are rated by observation

OIXRXC, Residual error (unexplained variance) [Note: this term is

e indistinguishable from RCI.]

Results

Literature Review Principal Findings

1.

Studies of peer assessments were reported in 53 journal articles.

Assessments were overwhelmingly conducted by attending physicians (n = 37, 70%) and
assessed the performance of attending physicians (n = 33, 62%)).

A majority of assessments (n =31, 58%) used medical records as the source of
information about physician competencies.

Most articles (n = 30, 57%) described processes for conducting peer reviews. Only eight
articles (15%) focused on development of novel tools for assessing peers. The remaining
articles used previously validated tools to assess physician peers.

The most common clinical domain in which peer reviews were conducted was internal
medicine (n = 14, 26%), followed closely by family medicine (22%) and then by surgery
(n =38, 15%) and radiology (n =5, 9%). Four articles (7%) each conducted assessments in
emergency medicine and pediatrics. Three articles (6%) each conducted peer assessments
in radiation oncology, general medicine, obstetrics/gynecology, psychiatry, and primary
care. Two articles (4%) conducted peer assessments in anesthesia. Finally, the domains of
oncology, cardiology, palliative care, geriatrics, neurophysiology, orthopedics, and
addiction each accounted for one article.

Peer assessments were conducted on a variety of tasks, including review of treatment
plans, test ordering, record keeping, etc.

There were several commonalities in the process of conducting peer reviews, including
generating items or criteria for the review and obtaining data for conducting the review,
either through a review of medical records or behavioral observations, followed by
immediate recording of peer review results. However, there were wide variations in the
process that influenced the psychometric properties of the tool, including review of tool
criteria by expert samples, providing training to raters in using the peer review process,
providing feedback to individuals who were reviewed, and establishing reliability of peer
assessment (e.g., through generalizability studies).



8. Although there is variety in the tools that exist to evaluate physician competencies,

there is a need to establish psychometric properties of these assessment instruments.

Delphi Study Principal Findings

Round 1:
1.

A marker was labeled important/observable if at least 75% of respondents marked it
above the midpoint. Table 3 shows the classification of markers from Round 1 of Delphi.
Eighty-four percent (n = 37) of the markers were judged important and observable. Of
these, the phrasing of the remaining 25% (n = 11) was judged as sufficiently capturing its
relevant marker.

Participants had suggestions to improve the wording of 59% (n = 26) of markers that
were judged important and observable. Based on a thematic analysis of the comments,
we created modified phrasing for these markers for Round 2 of the Delphi survey.
Sixteen percent (n = 7) of markers were judged as possessing low observability. Of these,
only one marker was also judged important. Five markers, including the one judged
important, had suggestions for rephrasing and were modified for Round 2.

Table 3. Classification of Markers Above the Midpoint from Round 1 of Delphi

Dimension Name
Plan Team Teaching Patient/family | Total
of management and . .
care and norms feedback interactions
High importance &
high observability; 0 3 4 4 11
% < |_no edits suggested
S -2 | High importance &
% S| high observability; 8 10 1 8 26
. with edits
> | High importance &
& | low observability; 1 0 0 0 1
with edits
Low importance 2 2 2 0 6
Total 11 15 7 11 44

Round 2: In this round, the Delphi survey primarily focused on markers that were judged
important in Round 1 but had suggestions to modify the phrasing. Specific response options for
such markers depended on their classification in Round 1.

1.

For the 26 markers judged important and observable, participants chose between either
retaining the original phrasing or retaining the marker with the new phrasing. Similar to
Round 1, we calculated the percent of responses obtained for each option. If no response
option was selected by at least 75% of the respondents, then we deleted the item. This
resulted in deletion of four items.




2. For the single marker judged important but unobservable from Round 1, but which had
suggestions for clarifying phrasing, and for the four markers judged unimportant from
Round 1, participants could choose between three response options: (1) retaining the
original phrasing; (2) retaining the new phrasing; (3) deleting the item. Three items did
not reach a 75% consensus and were subsequently deleted.

3. Table 4 shows the final set of markers after Round 2 of the Delphi survey. The
dimensions of plan of care and team management and norms are relatively balanced
between positive and negative markers; this is less true for patient/family interactions.
Future research is needed on markers to capture appropriate teaching and feedback during
rounds.

Table 4. Positive and Negative Markers Associated with the Four Dimensions of the P2P Tool
after Round 2 of Delphi

Plan of care: Review and analysis of relevant case information, and treatment planning

Positive

Negative

Team members assess the patient's
condition, effectiveness of current
management strategies, and plan of care.
Team members discuss anticipated patient
progress, including progress toward
discharge home or transfer, and discuss
diagnosis and prognosis.

Team explicitly discusses daily goals and
targets while discussing individual systems
or after all systems have been discussed.
Team identifies action items (e.g.,
procedures) and resources needed, both
inside and outside the unit, (e.g.,
consultants, equipment, etc.) or any rate-
limiting steps to achieving action items.

Communication of patient assessment and
management plans is inadequate, lacking
important details.

Team does not discuss anticipated barriers
to daily goals, alternative management
strategies, or specific criteria for decisions
to be made based on patient's response to
treatments

Daily goals of care are inadequately
communicated to the entire team.

Team does not identify action items (e.g.,
specific procedures) and resources needed
(both inside and outside the unit; e.g.,
consultants, equipment, etc.) or any rate-
limiting steps to achieving action items.
There is no confirmation that orders
discussed during rounds have actually been
placed and documented or no clarification
on who will place orders.




Team Management and Norms: Managing team resources and personnel while ensuring an

inclusive atmosphere and modeling desired behaviors

Positive Markers

Negative Markers

Attending physician/fellow
acknowledges good work and provides
positive reinforcement.

Attending physician/fellow facilitates
the flow of conversation to ensure the
timely completion of all relevant
discussion concerning a patient.
Attending physician/fellow seeks input
from all team members and encourages
questions.

Attending physician/fellow assigns
team member to review rounding
discussion with team members who
may be unable to participate (e.g.,
nurse, respiratory therapist,
pharmacist, other consult, etc.).
Multidisciplinary team members (e.g.,
nursing, pharmacy, respiratory
therapy) actively participate in
providing updates and input for
treatment planning.

The attending physician/fellow does
not take all reasonable actions to
ensure a nurse representative is present
before the case is discussed.

Nurse does not participate in rounds.
Input from team members is dismissed
without explaining the reason for the
dismissal.

The input of multidisciplinary team
members (e.g., nursing, pharmacy,
respiratory therapy, consultants) is not
sought during discussion of relevant
case information.

Multiple team members are distracted
(e.g., checking emails, texts) or are
talking simultaneously.

Conversation unrelated to the current
case results in disorganized rounds.
Team discusses tasks but does not
discuss or resolve the assignment of
task responsibilities.

Teaching and Feedback: Providing opportunities to foster the development of knowledge
and skills for trainees involved in the presentation and treatment planning for the current case

Positive Markers

Negative Markers

Elicits evidence for treatment and
missing variables

Balances teaching with timeliness of
rounds

Provides feedback on important points
and areas of omission after case
presentations

Allows time/opportunities for
discussion and for team members to
ask questions

Does not provide opportunities for
questions or discussion

Uses intimidation/fault finding as
feedback mechanism

Feedback about patient care decisions
or suggested plan of care or
presentation style is not provided or is
insufficient.




Patient/Family Interactions: Incorporating the patient and/or their loved ones during rounds

Positive Markers

Negative Markers

Team members offer introductions and
invite patients and/or their family/
visitors to participate in rounds.
Ensures that patients and their family
members/visitors are aware about the
format of rounds before beginning
rounds

Empowers the patient or their family
members/visitors to speak up and ask
questions

Attending physician/fellow uses lay
terms to ensure that the patient and/or
their family/visitors understand the
discussion or assures the patient and/or
their family/visitors that they will

return after rounds to answer questions.

Tries to arrange for an interpreter for
non-English speaking patients and
their family members/visitors during
rounds or ensures that obtaining a
translator is incorporated in the plan of
the day

Appropriately manages conflict and
negotiates criticism from patients or
their family members/visitors

Does not engage patients or their
family members/visitors during rounds
Does not empower the patient and/or
their family members/visitors to speak
up and ask questions

Does not adequately respond to or
address questions from the patient or
their family members/visitors during
rounds

Interrupts or deflects questions from
the patient or their family members/
visitors during rounds without offering
to return and discuss questions in more
detail after rounds
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Scoring guide

Score | Interpretation

1 Poor: Performance was expected but not observed; performance consistently
demonstrated negative behaviors.

2 Marginal

3 Neutral/Acceptable: Performance was adequate. Attending demonstrated positive

behaviors but also showed areas for improvement. Attending competency was
acknowledged, but opportunities to further demonstrate competency were precluded
due to patient conditions or situation.

4 Good

5 Very Effective: Performance consistently demonstrated positive behaviors
throughout the entire observation.

NA | Performance was not expected for this particular round.

G Study Principal Findings

A G study was performed on data generated by two raters observing a total of 48 patient
rounding events sampled from four attending physicians. The rating tool refined in the Delphi
study above included four subdimensions. However, the patient and family subdimension was
difficult to observe in practice, as family members were not often present during rounds. G
study analyses are based on ANOVA procedures and require balanced designed (i.e., no missing
data). Therefore, only three subdimensions were included in the analysis, resulting in a total of
336 ratings. The observation and estimation designs for the G study are detailed in Table 5.

Table 5. G Study Observation and Estimation Designs

Facet Label Observed Levels Universe Levels
Intensivist I 4 INF (random)
Rater R 2 INF (random)
Competencies C 3 3 (fixed)
Observations O:I 14 INF (random)

In addition to the observed levels specifying the levels of a facet present in the actual data, G
study analyses require specification of desired levels for the universe score. This represents the
degree to which measurements are intended to be generalized beyond the observed data.
Specifying a universe level as fixed (i.e., the same as the observed levels) means that scores are
not intended to be generalized past the observed levels for that facet. Specifying a random
universe level means that it is desired to generalize the ratings to as broad a population of levels
as possible. In this design, intensivists, raters, and observations are specified as random, and
competencies are specified as fixed.

Table 6 provides the detailed ANOVA results, and Table 7 details the G study results, in which
variance components are grouped into differentiation and instrumentation facets.
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Table 6. ANOVA Results for Facets
Components
Source SS df MS Random  Mixed Corrected % SE
I 6.42 3 2.14 -0.01 0.00 0.00 0.1 0.02
R 1.19 1 1.19 -0.01 0.00 0.00 0.0 0.01
C 13.20 2 6.60 0.03 0.03 0.02 3.1 0.04
O:1 65.48 52 1.26 0.10 0.14 0.14 19.7 0.04
IR 3.71 3 1.24 0.01 0.02 0.02 2.7 0.02
IC 9.49 6 1.58 0.02 0.02 0.02 3.0 0.03
RC 3.79 2 1.90 0.02 0.02 0.02 2.9 0.02
RO:1 20.43 52 0.39 0.06 0.13 0.13 17.8 0.03
CO:1 48.31 104 046 0.13 0.13 0.13 17.5 0.03
IRC 4.23 6 0.71 0.04 0.04 0.04 4.8 0.03
RCO:1 21.64 104 0.21 0.21 0.21 0.21 28.4 0.03
Total 197.89 335 100%
Note: I = Intensivist; R = Rater; C = Competencies; O:I = Observations nested in Intensivists
Table 7. G Study Table (Measurement Design ICO/R)
S
Oé)urce Differentiation Source Relative Absolute
variance variance ot error oo e 70
variance variance relative  variance absolute
I ooo0 .
..... R (0.00) 0.0
C 0.02
O:1 014
..... IR 0.01 4.8 0.01 4.8
IC 0.02
..... RC 0.01 5.1 0.01 5.1
..... RO:I 0.07 31.5 0.07 31.5
CO:1 013
..... IRC 0.02 8.5 0.02 8.5
..... RCO:1 0.10 50.0 0.10 50.0
Surp of 0.32 0.21 100% 0.21 100%
variances
Standard )
deviati 0.56 Relative SE: 0.46 Absolute SE: 0.46
eviation

Coef G relative 0.60
Coef G absolute  0.60

Note: I = Intensivist; R = Rater; C = Competencies; O:I = Observations nested in Intensivists
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As illustrated in Figure 1, the facets of differentiation (i.e., sources of desirable variance)
accounted for large portions of the overall variance in scores. The competency by instances of
teamwork (CO:I) accounted for 17.5% of the variance, and the main effects for instances (O:I)
and competencies (C) accounted for 19.7% and 3.1% of variance in ratings, respectively. Small
proportions of variance were accounted for by the main effect of the intensivist (I; 0.1%) and
the intensivist-by-competency (IC; 3%) interaction. Taken together, these facts of
differentiation account for large proportions of overall rating variance. However, unaccounted-
for variance (RCO:I at 28% and IRC at 5%) and variance due to facets of instrumentation (i.e.,
undesirable sources of variance) were present as well. There was no variance due to a main
effect for rater (R: 0%); however, there were was large variance associated with an interaction
between raters and observations of teamwork (RO:I) and small variance associated with an
intensivist-by-rater (IR; 3%) interaction. The overall G coefficient (which can be interpreted as
a reliability coefficient, using a heuristic cutoff of .8 and above as substantial dependability)
was .6. This indicates that the dependability of the measures should be improved. To further
investigate how this tool and measurement process could be improved, we conducted a
Decision (D) study.

PROPORTION OF VARIANCE IN RATINGS ASSOCIATED WITH
FACETS

| R mC mO:l IR mIC mRC mRO:I mCO:I| mIRC mRCO:l

N |
R C

0% 3%

Figure 1. Illustration of proportion of variance in ratings attributable to facets of measurement
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A Decision (D) study analysis was conducted using the above detailed G study information. The
purpose of a D study is to extrapolate from existing data to guide future development of
measurement systems. Specifically, D studies involve an optimization process in which different
model parameters are varied to explore the impact on G coefficients. We explored changes to
rater and competency facets, as illustrated in Figure 2.

PANEL A: IMPACT OF PANEL B: IMPACT OF
. RATERS COMPETENCIES
" O\Of:ZL 0.72 0.7 . los2 0.62 0.62 0.62 0.63
% 0.5 = = g 0.5 : : : - :
© R
2 3 4 5 6 4 5 6 7 8
NUMBER OF RATERS NUMBER OF COMPETENCIES
—— G coef. Random (.6) —— G coef. Fixed (=.6)

Figure 2. Panel A illustrates the effects of varying the number of raters we wish to generalize
to in future data collections. The G study model specified the universe parameter for raters as
random, meaning we wished to generalize to the largest possible set of raters. The G
coefficient was .6 at this level. We varied the universe levels for 2 (a fixed facet, indicating no
intention to generalize past the observed data) and 6. Panel B illustrates the effects of varying
the number of competencies we wish to generalize to. The G study included competencies as a
fixed facet (a universe level of 3, indicating no intention to generalize past observed data). We
varied universe levels for competencies from 4 to 8.

The D study findings illustrated above indicate that 1) constraining the set of raters dramatically
improves the predicted G coefficient, and 2) adding additional competencies modestly increases
the G coefficient. Based on these findings, an ‘optimal’ model was specified using three levels
for the rater universe score and four levels for the competencies universe score. This resulted in
a G coefficient of .82.

Discussion

The literature review provided insights into the state of the science and practice around peer
assessment systems for attending physicians:

e There are few details in the literature on assessment tools or processes. These
systems exist, but evaluation of and reporting on their structure and process are needed.

e Most peer assessments focus on technical, not teamwork, competencies. Athough
technical competencies are no doubt important, there are fewer opportunities to formally
develop teamwork-related competencies.

The Delphi study generated behavioral markers related to nontechnical competencies during
patient rounds:
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Attending physicians gained consensus on markers for four dimensions of
teamwork and patient- and family-centered care that are essential during daily patient
rounds: plan of care, team management and norms, teaching and feedback, and
patient/family interactions.

Although we were successful in obtaining a variety of behavioral markers associated with
the dimensions of plan of care, team management and norms, and patient/family
interaction, future work should explore expansion of markers for teaching and
feedback.

G and D study findings provide an assessment of the tool’s properties and a path forward for
future development and refinement of peer assessment practices:

Facets of differentiation generated large portions of rating variance. Specifically,
high levels of variance associated with observations, competencies, and an interaction
between the two indicate a good structure to the tool. Competencies were rated differently
for each instance of patient rounding, demonstrating that the subdimensions represent
unique aspects of teamwork.

There were low levels of variance associated with intensivists. Taken with the findings
above, this indicates that there was more variance within attending physicians than
between. This could be due to the relatively small number of physicians or the fact that
they were all from the same department. This creates challenges to the use of the tool for
individual feedback to a physician. However, the large proportion of variance associated
with the interaction between observations and competencies indicates value in using the
tool for developmental feedback.

Systematic effects of raters by observations of teamwork indicate a need for
increased rater training. Although there was no overall systematic variance associated
with raters, there were differences in raters by observations. This means that, for certain
patient rounding events, one rater would have systematically higher scores than another.
This bias was present for only certain events and not overall.

Patient and family engagement behaviors are difficult to observe during rounding
events. Although the behavioral markers for this subdimension were rated observable by
attending physicians in the Delphi study, they seldom occurred in actual rounding. The
makers all described interactions with patient or family members present during rounds.
This happened infrequently; however, teams did discuss patient and family member
engagement strategies without their presence more frequently (e.g., discussing which
family members have been involved or are decision makers, plans to hold family meetings
or approaches to communicating with different family members). We plan to modify the
marker system to include these types of interactions.

Future peer assessment systems should focus on small groups of assessors and larger
sets of competencies. The D study indicated that measurement system dependability
would increase if the pool of potential raters was constrained and if more competencies
were included in the assessment. We believe that modification of the above patient and
family engagement competency will address this shortcoming of the tool.
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Conclusions

The peer-to-peer rating tool developed in this work was demonstrated to have consensus
agreement from attending physicians about the importance of teamwork behaviors in
rounding. Perceived and actual observability for patient and family engagement behaviors
differed substantially. G study results indicate that the tool has fair dependability, and D
study analyses highlight the importance of maintaining a small group of peer raters and
ensuring that at least four competency ratings are used.

Significance

The literature review highlights the paucity of tools available to structure peer-to-peer feedback
on teamwork behaviors. This study contributes a practical tool and robust psychometric
evaluation of generalizability and dependability of ratings generated using the tool.

Implications

Peer-to-peer assessment systems for critical care attendings can include dependable measures of
teamwork competencies. Capturing dependable ratings is challenging, and raters are important
sources of systematic variance and random error. To generate dependable measurements, peer
rating tools should focus on developing a small, core group of raters and should use tools
incorporating at least four subdimension ratings.
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