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Introduction: One in three patients is affected by diagnosis-related communication failures. Only a few valid and reliable 
instruments that measure teamwork and communication exist, and none of those focus on improving diagnosis. The authors 
developed, refined, and psychometrically evaluated the TeamSTEPPS R © for Improving Diagnosis Team Assessment Tool 
( TAT ), which assesses diagnostic teamwork and communication in five critical teamwork domains and can be used to identify 
strengths and opportunities for improvement and monitor performance. 

Methods: The TAT was administered as a cross-sectional survey to 360 health professionals across nine diverse US health 

systems. Content and construct validity were evaluated through pilot implementation and subject matter expert review. 
Reliability and internal consistency were assessed with Cronbach’s alpha. To understand sources of variation in TAT scores 
and assess the tool’s consistency across diverse health care organizations, generalizability theory (G-theory) was used. Best 
practices in screening for careless responding identified participants with random or nonvarying responses. 

Results: Analyses indicated strong support for the tool. Content validity findings indicated that the TAT encompassed 

relevant diagnostic improvement teamwork and communication content. Construct validity, evaluated through pilot imple- 
mentations, demonstrated the tool’s effectiveness in assessing teamwork categories. Reliability analyses confirmed the TAT’s 
internal consistency, with an overall Cronbach’s alpha of 0.97. Each dimension of the TAT exhibited good reliability co- 
efficients, ranging from 0.83 to 0.95. G-theory analysis showed that variations in TAT scores were primarily attributed to 

respondents (28.0%) and scale dimensions (59.6%); both are desirable facets of variation. Further, examination of care- 
less respondents ensured the accuracy and quality of the results, enhancing the TAT’s credibility as a valuable diagnostic 
improvement tool. 

Conclusion: Psychometric evaluation demonstrated that the TAT is a reliable and valid instrument for assessing teamwork 
and communication among and across diagnostic teams. The TAT adds a novel, evidence-based, psychometrically sound 

measurement tool to help advance diagnostic teamwork and communication to improve patient care and outcomes. 
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iagnostic error is the failure to establish an accurate
and timely explanation of the patient’s health problem

or to communicate that explanation to the patient, lead-
ing to delayed, wrong, or missed diagnosis. 1 There is ur-
gent interest in the measurement and prevention of diag-
nostic errors, as evidence shows that one in three patients
experiences a diagnostic error firsthand and that diagnostic-
related communication failures occur across all care set-
tings (that is, outpatient, inpatient, and emergency depart-
ment). 1–3 Diagnosis is a collaborative effort. 2 Patients are
safer and receive higher-quality care when providers work
as an effective team. 4 According to The Joint Commis-
sion, one of the most reviewed sentinel events is delay in
treatment, inclusive of communication failures and misdi-
agnosis. 5 Breakdowns in communication and teamwork are
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system failures that potentially lead to patient harm, and
consequently teamwork interventions are one identified
strategy for improving diagnostic processes. 

It is imperative to have evaluation instruments that are
reliable and valid to enable peer-comparator and consistent
historical self-comparator data as well as accurate bench-
marking and setting targets. However, few valid and reli-
able teamwork measures exist in health care. 6 Teamwork in-
terventions use valid assessment tools to help organizations
understand improvement opportunities and progress over
time; however, no such tools that specifically target team-
work in service of improving diagnostic processes currently
exist. 

In this study, we address the need for a valid and reli-
able teamwork and communication measurement instru-
ment to help improve patient diagnosis with the creation
and psychometric evaluation of the TeamSTEPPS ® for Im-
proving Diagnosis Team Assessment Tool ( TAT ). The TAT
is adapted from the Team Performance Observation Tool
(part of TeamSTEPPS 2.0, developed by the Agency for

https://doi.org/10.1016/j.jcjq.2023.08.009
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jcjq.2023.08.009
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Healthcare Research and Quality [AHRQ] and the US De-
partment of Defense). 7 All indicators of the Team Observa-
tion Tool were modified to focus on diagnostic teamwork,
creating the new indicators of the TAT, which then un-
derwent content validity examination. Using data collected
across seven diverse health care organizations for the TAT,
we report internal reliability, parallel forms reliability, and
results of a generalizability study (G-study) assessing indi-
vidual respondents, TAT scale dimensions, and sites of data
collection as important facets of variation. 8 With psycho-
metric evaluation, the TAT becomes a measurement instru-
ment to assess changes over time and introduce options for
program evaluation and comparability in diagnostic team-
work and communication. 

METHODS 

Study Design 

A parallel instrument survey to improve teamwork and
communication related to patient diagnosis was adminis-
tered cross-sectionally, using simple random sampling, to
diverse health systems and various members of patient care
teams, with and without quality improvement knowledge,
across the United States. 

Ethical Considerations 

The TeamSTEPPS for Improving Diagnosis Team Assess-
ment Tool and supplemental organizational demographic
survey were approved by the US Office of Management and
Budget (OMB No. 0935-0262, Exp. Date 06/30/2024) for
implementation across nine health systems, and judged ex-
empt by the MedStar Health Institutional Review Board
(ID: MOD00011147, Review Date: 07/14/2022). 

Scale Development 

Under a Diagnostic Safety Capacity Building contract,
AHRQ contracted the MedStar Institute for Quality and
Safety (MIQS) to create resources for improving patient
diagnosis and to psychometrically evaluate the TAT. The
TAT was designed as part of the TeamSTEPPS for Diag-
nosis Improvement Course (a toolkit resource developed as
part of the larger AHRQ contract). The TAT assesses the
maturity phase of diagnostic teams in five critical teamwork
categories: Team Structure, Communication, Leadership,
Situation Monitoring, and Mutual Support. 9 It identifies
strengths and opportunities for improvement in commu-
nication, directing teamwork priorities, developing action
plans, and monitoring improvement. 9 The TAT was de-
signed as a unit-level assessment, completed individually by
members of the diagnostic team, with the goal of helping
them reflect on their current teamwork and communica-
tion practices. When the maturity phase is assessed with
an aggregate score, diagnostic teams can guide their im-
provement efforts using the TeamSTEPPS for Diagnosis
Improvement Course, which has content linking to each
domain on the TAT. 

Prior to psychometric evaluation, precursor psychomet-
ric testing was conducted on the TAT (January to Septem-
ber 2021). 10–12 First, the wording of items was reviewed
to ensure the appropriate Flesch-Kincaid Readability Statis-
tics. Second, subject matter experts in teamwork and di-
agnostic safety ( N = 8 reviewers) reviewed the TAT item
content to ensure that all relevant (and no extraneous) di-
agnostic improvement teamwork and communication pro-
gram content was included. Third, a subject matter expert
panel composed of national content experts ( N = 7 review-
ers), outside the project team responsible for its develop-
ment, provided formative item feedback as an additional
assessment of content validity of TAT items and dimen-
sions. Fourth, feedback was solicited from end users in prac-
tices ( N = 41 users) on the TAT. Users did not complete the
scale, but commented on the TAT content. Fifth, the TAT
was further refined through pilot implementation at sites
implementing the TeamSTEPPS for Diagnosis Improve-
ment Course ( N = 41 users, N = 14 diverse teams across
the United States). 

Subsequently, an alternate test instrument, also known as
a parallel form, was developed (November 2021 to March
2022), pulling ideas from existing safety culture teamwork
tools, to develop parallel indicators for the items in the
TAT. 13–16 A parallel item was developed and mapped to
each item of the original TAT (see Appendix 1, available
in online article). Use of the parallel form allows for a rig-
orous assessment of the original TAT’s structure (in other
words, high correlations between corresponding domains
of the equivalent scales are evidence of validity). 

Recruitment 

Figure 1 depicts the site recruitment and selection process.
Recruitment of participating health systems was conducted
nationwide (United States) in May 2022 via an AHRQ
listserv announcement, a Society to Improve Diagnosis in
Medicine listserv posting, MedStar Health listserv e-mails,
and solicitation via social media platforms. Interested health
systems ( N = 45) sent a response e-mail to an MIQS point
of contact. Eligibility was determined by health system size,
type of organization (for example, private, size, rural, aca-
demic), and geographic region to ensure that an equitable
sample of health care organizations were selected to partic-
ipate. A panel of experts ( N = 5 reviewers) involved in the
development of the instrument selected participating orga-
nizations ( N = 9 health systems) via a consensus process.
Table 1 provides organizational demographic information
for the participating facilities. 

Study Population, Including Eligibility and 

Exclusion Criteria 

Each health system received a single, unique, elec-
tronic survey link to the TeamSTEPPS for Improving
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Figure 1: This figure depicts the site recruitment and selection process. 

Table 1. Site Characteristics of the Final Nine Sites 

Site Demographics Total Sample ( N = 9) 

n Frequency (%) 

US Census Region 
Midwest 3 33.3 
Northeast 1 11.1 
Southeast 3 33.3 
Southwest 0 0.0 
West 1 11.1 
Multi-Region 1 11.1 

Community Type 
Rural 2 22.2 
Suburban 3 33.3 
Urban 1 11.1 
Multi-Community 3 33.3 

Part of a Health Care System 

Yes 7 77.8 
No 1 11.1 
N/A 1 11.1 

Number of Beds 
> 50 2 22.2 
50–500 1 11.1 
501–1,000 3 33.3 
> 1,000 2 22.2 
N/A 1 11.1 

Facility or Organization Type 
Health Care System 2 22.2 
Acute Care Hospital 3 33.3 
Academic or Teaching Hospital 3 33.3 
Alumni Association 1 11.1 

N/A, not applicable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagnosis Team Assessment Tool to distribute within their
organization. Individual responses within each organiza-
tion were anonymized. The estimated completion time
was 10 minutes. To tackle the prevalent and broadscale
problem of preventable diagnostic errors, the TeamSTEPPS
for Diagnosis Improvement Course 9 —which includes this
TAT as part of its toolkit 17 —has recently (2021) shifted
the mindset and culture of diagnostic care from only the
clinical diagnostic staff to any staff who directly interacts
with a patient, as errors affecting missed, delayed, inaccu-
rate, and timely diagnosis can be attributed to any point
in the care process from admission to discharge (for ex-
ample, inpatient registration, administration, nurse, physi-
cian, ancillary care, lab, radiology, pharmacy). This new
diagnostic patient safety culture mindset 18–20 shifts team-
work 

21–24 in the diagnostic process to collaboration of a
clinician with the patient, the patient’s family members,
and many other health care professionals; essentially, ev-
eryone who touches the patient plays a role on the diag-
nostic team, as facilitating teamwork among these indi-
viduals is critical to avoid failures in the health care pro-
cesses that lead to preventable diagnostic errors. 9 , 18–20 , 25 , 26 

In congruence with this new diagnostic team definition,
a broad range of staff who had direct patient interaction
was invited to complete the survey (for example, clinicians,
trainees, technicians, registration staff, nurse aides, phar-
macists, respiratory therapy). 9 , 17 Having a background in
TeamSTEPPS or health care quality was not required. In-
structional information provided to organizations empha-
sized that the results of the survey were not being collected
or shared, but rather analysis was being performed to de-
termine psychometric correlation on indicators within the
instrument. 

All care settings (ambulatory, surgical, inpatient) provid-
ing direct patient care from the participating health systems
were invited to participate; as this is a culture-based team-
work and communication assessment, it is health care set-
ting agnostic. Hospitals, health systems, and other health
care settings eligible to participate designated an organi-
zational point of contact and were sent paperwork for a
stipend payment, the organizational demographic survey
for one-time completion, and a unique organizationwide



98 Kisha J. Ali, PhD, MS, et al. TeamSTEPPS Scale Development and Psychometric Evaluation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

link to complete the survey. Status updates of completion
rates were sent during administration. The assessment pe-
riod was July to August 2022. The target for each health
care setting was to complete 100 surveys. A $1,000 stipend
was provided to the health system as a thank you for par-
ticipation after 60 completed surveys. The recommenda-
tion for psychometric evaluation using parallel forms is
at least 10 participants for each scale item, with simula-
tion study using different sample sizes illustrating a min-
imum sample of 300 surveys required to observe accept-
able comparability of patterns, and replication being re-
quired if the sample size is < 300. 27 Our psychometric
evaluation sample target was N = 350 completed surveys,
which is well over the N = 300 surveys needed for par-
allel forms psychometric evaluation, to firmly ensure ex-
ternal validity and the robust statistical power of the data
analysis. 7 , 11 , 12 , 27–33 

Statistical Analysis 

A careless respondent analysis was conducted on the com-
bined original and parallel forms of the TAT. See Appendix
2 for details. 34–37 To assess internal consistency, we calcu-
lated Cronbach’s alpha for all TAT items collectively, as
well as for items of each domain separately. Cronbach’s
alpha ranges from zero to one, with larger numbers in-
dicating higher levels of reliability. 38 Although strict cut-
offs for interpreting coefficient alpha is not recommended,
the heuristic of a coefficient alpha ≥ 0.8 is generally ac-
cepted as sufficiently reliable for applied research pur-
poses. 29 To test parallel forms reliability, 39 Pearson cor-
relation coefficients were calculated for the matching do-
main and full scale scores from the original and paral-
lel tests. Larger correlation coefficients are interpreted as
higher degrees of reliability. Generalizability theory (G-
theory) was used to understand sources of variation in
TAT scores. G-theory is a rigorous psychometric approach
employing analysis of variance (ANOVA) methods for
quantifying systematic variance from multiple sources at
once. 40–42 G-theory is applied here to evaluate the degree
to which the TAT domains are unique and the degree to
which the TAT may be useful in identifying unique team-
work needs across organizations. All analyses were con-
ducted in R v. 4.1.3 

43 using the careless 37 and G-theory
packages. 44 

RESULTS 

Table 1 illustrates that the psychometric evaluation of the
nine final health care organizations represented a diverse
distribution across various demographic factors. In terms of
US Census Regions, the Midwest and Southeast were rep-
resented by three sites (33.3%) each; the Northeast, West,
and multi-region each had one site (11.1% each). Com-
munity types spanned rural (22.2%), suburban (33.3%),
urban (11.1%), and multi-community (33.3%). The ma-
jority of sites (77.8%) were part of a health care system, with
a smaller proportion not affiliated (11.1%) or listed as not
available (11.1%). Regarding the number of beds, the dis-
tribution ranges from less than 50 (22.2%) to greater than
1,000 (22.2%), with various sites falling into the 50 to 500
(11.1%), 501 to 1,000 (33.3%), or not available (11.1%)
categories. Finally, facility or organization types included
health care systems (22.2%), acute care hospitals (33.3%),
academic or teaching hospitals (33.3%), and an alumni as-
sociation (11.1%). 

Of the nine participating health care organizations,
there was attrition of one organization, and completion
of only one survey by another organization; these sites
were excluded from analysis. Of the remaining seven or-
ganizations, there were 758 incomplete survey responses,
which were also excluded from analysis. Ultimately, 360
fully completed surveys were used for psychometric eval-
uation. Table 2 provides descriptive statistics for data by
TAT dimensions and items. Reliability and generalizability
analyses were similar when conducted with the full sam-
ple ( N = 360) and a careless respondent screening sam-
ple ( n = 206). To add another dimension of methodolog-
ical rigor and precision in findings, analyses were con-
ducted with the 206 responses remaining after the care-
less respondent screening. See Appendix 2 for details of
careless respondent analyses and Appendix 3 for results
of the following analyses conducted with the full 360
respondents. 

Internal and Parallel Forms Reliability 

As shown in Table 2 , the overall reliability was high for the
full TAT (Cronbach’s alpha = 0.97), as were reliabilities for
each dimension, ranging from 0.83 for Team Structure to
0.95 for the Leadership domain. 38 , 39 Parallel forms reliabil-
ity was very high (r = 0.97) for the overall TAT scale, as well
as for each dimension, ranging from 0.86 for Team Struc-
ture to 0.91 for Leadership ( Table 2 ). 

Generalizability of Study Findings 

Table 3 details results of the G-study and presents the
percentage of variance in scores associated with the tested
facets. The individual respondent was the object of mea-
surement and accounted for 28.0% of variance in scores.
The TAT dimension accounted for an additional 59.6%
of score variance, while the site (1.2%) and a site by di-
mension interaction (0.2%) accounted for substantially
less variance. The remaining 11.0% of variance was unac-
counted for (that is, either random error or associated with
unaccounted-for facets). 

DISCUSSION 

With the TAT, participants complete self-assessment rat-
ings to collectively identify strengths and opportunities for
improving in unit-based teamwork, setting priorities, and
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Table 2. Internal and Parallel Forms Reliability Estimates for All Items and by Subdimension 

Dimension Number 
of Items ∗

Mean (SD) Cronbach’s 
Alpha † 

Parallel 
Forms 
Reliability 

Overall TAT Scale 25 0.97 0.97 
Team Structure 5 3.8 (0.78) 0.83 0.86 
Each team member can identify all members of a diagnostic team (for 
example, patients, families, providers, radiology and lab personnel, 
other staff, support services). 

– 3.6 (1.04) 0.80 –

All team members recognize the roles and responsibilities of each 
member of the diagnostic team. 

– 3.7 (0.96) 0.78 –

Team members use defined communication tools (for example, SBAR, 
call-outs, check-backs, handoff techniques) to facilitate the diagnostic 
process. 

– 3.6 (1.06) 0.78 –

Team members use daily/weekly huddles and briefs to stay informed, 
address issues, share unexpected events, and celebrate successes 
throughout the diagnostic process. 

– 3.9 (1.03) 0.82 –

Team members appropriately use all available methods of diagnostic 
communication (for example, EHR, face-to-face communication). 

– 4.0 (0.97) 0.79 –

Communication 5 3.6 (0.78) 0.89 0.88 
Team members actively exchange information (for example, brief, clear, 
specific, timely, communication, confirmed by check-backs) that 
supports effective communication in the diagnostic process. 

– 3.7 (0.77) 0.87 –

Team members work collaboratively with other members and access 
information (for example, EHR) when needed, to inform the diagnostic 
process. 

– 3.9 (0.80) 0.88 –

Team members within our setting hold one another accountable for 
using structured communication tools (for example, SBAR, call-outs, 
check-backs, handoff techniques) to facilitate communication. 

– 3.4 (1.08) 0.87 –

When communicating with external team specialists, providers and 

staff consistently use structured referral tools (for example, 
check-backs, handoff techniques). 

– 3.4 (1.02) 0.87 –

Reflective practice (e.g., ask, listen, act) is used consistently in the 
diagnostic process during interactions (for example, patient–provider, 
provider–provider, provider–staff). 

– 3.4 (0.96) 0.87 –

Leadership 7 3.8 (0.88) 0.95 0.91 
Leaders ensure that all team members understand the goals and vision 
for effective communication in the diagnostic process (for example, 
patient goals, shared model for plan of care) and hold each other 
accountable (for example, use metrics for tracking improvement, 
debriefs, huddles). 

– 3.7 (0.94) 0.94 –

Leaders provide resources for the diagnostic team to effectively 
facilitate communication both internally and externally. 

– 3.7 (0.96) 0.94 –

Leaders support a balanced workload within the team and delegate 
tasks consistent with roles and responsibilities of team members. 

– 3.6 (1.04) 0.95 –

Leaders act as a liaison for resolving team issues, system issues, and 

any breakdown in communication. 
– 3.8 (1.02) 0.94 –

Leaders set expectations for participation in effective communication 
practices (for example, briefs, huddles, debriefs) in the diagnostic 
process. 

– 3.8 (1.03) 0.94 –

Leaders reinforce good practices by celebrating diagnostic team 

successes. 
– 3.8 (1.04) 0.94 –

Leaders model teamwork behaviors. – 3.9 (1.01) 0.94 –
Monitoring 4 3.6 (0.82) 0.90 0.89 
Team members routinely assess communication practices to identify 
opportunities for improvement (for example, this survey tool, 
debriefing events, safety culture surveys). 

– 3.5 (0.91) 0.87 –

Team members regularly review systems intended to support the 
diagnostic process (for example, scheduling, test results, consultations) 
for gaps and improvement opportunities. 

– 3.5 (0.93) 0.87 –

Team members have a systematic process in place to capture and learn 
from near misses and no-harm adverse events that occur because of 
communication gaps. 

– 3.7 (0.96) 0.89 –

Team members establish goals, share with the diagnostic team, and 

implement action plans after assessments. 
– 3.6 (0.94) 0.86 –

( continued on next page ) 
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Table 2. ( continued ) 

Dimension Number 
of Items ∗

Mean (SD) Cronbach’s 
Alpha † 

Parallel 
Forms 
Reliability 

Mutual Support 4 3.5 (0.90) 0.89 0.89 
Team members are held accountable for proactively assisting each 
other in the diagnostic process (for example, catching and correcting 

communication failures, providing task assistance). 

– 3.7 (0.95) 0.85 –

Team members freely provide timely and constructive feedback to each 
other to improve the diagnostic process. 

– 3.5 (1.01) 0.84 –

Team members feel safe raising issues, sharing concerns, and 

advocating for patient needs. 
– 3.8 (1.00) 0.89 –

Team members attempt to resolve conflicts using structured 

communication tools (for example, assertive statements, two-challenge 
rule, DESC script). 

– 3.2 (1.14) 0.88 –

∗ Overall ratings for each subdimension were excluded for this analysis. 
† Alpha values for overall scale and dimensions are raw alphas, and values for items are alphas if item deleted from domain subscale. 
SD, standard deviation; TAT, Team Assessment Tool; SBAR, Situation, Background, Assessment, Recommendation; EHR, electronic health 
record; DESC, Describe, Express, Specify, Consequences. 

Table 3. Generalizability Study Findings 

Source Variance % Variance 

Respondent 0.54 28.0 
Dimension 1.16 59.6 
Site 0.02 1.2 
Site by Dimension 0.004 0.2 
Residual 0.21 11.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

developing action plans. Psychometric design and testing
add reliability and validity to the instrument, increase the
strength of evaluation findings, and, most importantly, add
population-level generalizability with external validity, as
results can then be compared within the same setting or
with other settings using the same instrument. 

The TAT was observed to have excellent internal and
parallel forms reliability. These are two fundamental at-
tributes of a high-quality measure. The overall scale and
each dimension surpassed heuristic thresholds associated
with sufficient reliability for use. A scale’s reliability places
an upper limit on the relationship that scale can have with
other measures (that is, a scale cannot produce a correla-
tion with another measure greater than that scale corre-
lates with itself ). The high reliabilities observed provide
strong validity evidence for the TAT’s use for tracking in-
stitutional changes over time, evaluating the impact of an
intervention, or comparing TAT scores across different fa-
cilities. The G-study findings provide further evidence of
the validity of the TAT. The two largest sources of variance
in TAT scores were the respondent and the TAT scale di-
mension. These are both desirable facets of variation, and
the large, combined percentage of variance accounted for
in these two facets alone (87.6%) provides strong validity
evidence for the TAT. Respondent variation is interpreted
as systematic differences in TAT scores based on the indi-
vidual respondent completing the survey. Different respon-
dents view teamwork in the diagnostic process differently.
Variation associated with the dimension is interpreted as
systematic differences in rating each of the five TAT dimen-
sions. This is desirable, as it indicates that respondents see
the TAT dimensions as unique and distinct components of
the overall scale. Only 1.2% of variance in TAT scores was
associated with the organization, and 0.2% with the inter-
action between organization and dimension. These are both
important dimensions given the TAT’s purpose of assessing
local teamwork practices and opportunities related to diag-
nostic safety. Larger percentage of variance associated with
the site facet would indicate systematic differences in TAT
scores across sites, and the interaction between site and di-
mension would indicate that people at different sites sys-
tematically rated the dimensions differently. As both facets
accounted for relatively small amounts of variance, there
is limited support for the utility of the TAT in identifying
unique local needs at this time. The unexpectedly low per-
centage of variance accounted for by the site and an inter-
action between site and dimension facets of variation could
be explained by the relatively small number of sites included
in these data. Due to attrition at the site level, only seven of
the nine recruited sites were included in the final data. 

Adhering to the evidence of generating reliable and valid
instruments, in combination with the precursor psycho-
metric testing, set the items and domains of the TAT
for the best possible outcome, as illustrated by the excel-
lent Cronbach’s alpha for the overall instrument (0.97)
and high G-study variance on respondents (28.0%) and
dimensions (59.6%). Findings demonstrate the value of
time spent incorporating methodological rigor into the tool



Volume 50, No. 2, February 2024 101 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and iterating the items on the instrument prior to full
psychometric evaluation. Reviewers involved in the devel-
opment of the tool and an external random sample of
nonaffiliates of the tool were integral precursors to full
psychometric evaluation. The combination of approaches
primed the TAT instrument for reliability and validity
testing. 

Limitations 

This study has four limitations. First, rates of careless re-
spondents were high as determined by the longstring index
of response invariance, and the Mahalanobis distance index
of multivariate outliers (that is, random responses). This
is common in organizational surveys with no risk or con-
sequences for respondents and likely amplified by the ex-
tended length of the parallel forms survey requiring twice
as many responses compared to the stand-alone TAT. By
adopting conservative thresholds for eliminating careless re-
spondents, we report a more accurate estimate of the TAT’s
reliability and generalizability. However, as reported in Ap-
pendix 4, results of reliability and generalizability analy-
ses were similar when conducted with the full sample. In
practice, administering only the TAT itself (that is, reduc-
ing survey items in half ) will reduce respondent burden. In
addition, this tool is designed to guide local improvement
efforts, so there will be more for individual respondents
to gain from conscientious responses. However, the lower-
than-anticipated response rates introduce uncertainty into
this study’s findings, which can be resolved best through
future validation of the TAT conducted within its intended
context of use—implementation of teamwork for diagnos-
tic safety programs. Second, the ability to assess whether the
TAT is useful for detecting local (that is, unit- or practice-
level) opportunities to improve was limited by the small
number of participating organizations as well as variability
of units within organizations, particularly for the larger par-
ticipating organizations. Related measures (such as safety
culture) are known to vary more within an organization (by
unit) than between. 19 We were not able to capture unit or
practice identifiers within the organization, so we were lim-
ited to this higher level of analysis. Third, responses within
each facility could have come from a wide variety of roles. As
the quality of teamwork can be viewed differently by differ-
ent individuals from different professions, 45 this could in-
crease within facility variation of scores and complicate the
detection of between-site differences. Fourth, none of the
participating sites had implemented the TeamSTEPPS for
Diagnosis Improvement curriculum. As the content of the
TAT is rooted in this curriculum, greater differences may be
observed across sites as this program is implemented. In ad-
dition, the referent shift phenomenon in which respondents
change how they respond to items based on their changes
in expectations or knowledge after participating in training
is common during team training programs 46 and should
be explored in use of the tool as a pre- and posttraining
evaluation tool. Future research can explore larger samples
of organizations and control for role types to better under-
stand the utility of the TAT to assess unique local teamwork
strengths and opportunities in the diagnostic process across
organizations. 

In future work, the TAT has multiple potential uses as
a quantifiable measure of diagnostic patient safety team-
work and communication. In practice as a validated in-
strument, it has the potential to drive local health care
setting change, as it measures the maturity phase of key
teamwork and communication factors (that is, structure,
communication, leadership support, situation monitoring,
and mutual support), which are critical domains for ef-
fective teamwork, to improve diagnostic clinical patient
outcomes. In research, by using this tool, studies can
accurately assess and measure the impact of the Team-
STEPPS for Diagnosis Improvement Course on enhancing
diagnostic teamwork and communication among health
care team members during implementation. In policy, this
tool can be part of an assessment bundle that identifies
gaps in diagnostic health care delivery, informing policy-
makers, stakeholders, and health care providers about ar-
eas that need development (for example, better strategies
for diagnostic patient safety, investing in health care in-
frastructure, increasing access to team resources) to en-
hance the quality of care provided to patients. Further,
by being valid and reliable, the TAT can be used as
part of the TeamSTEPPS for Diagnosis Improvement
Course, or separately from the course, as an independent
diagnostic teamwork and communication measurement
instrument. 

CONCLUSION 

The results of the psychometric evaluation demonstrate that
the TeamSTEPPS for Improving Diagnosis TAT is psycho-
metrically sound. It is a reliable and valid instrument for
assessing teamwork and communication among diagnostic
teams. The TAT can be used in any health care setting to
confidently evaluate teamwork and communication levels
among diagnostic teams. Using this tool, health care teams
can now benchmark diagnostic teamwork and communica-
tion using self-comparators, peer comparators, and trend-
line comparators to initiate or continue diagnostic improve-
ment activity. The TAT adds an evidence-based, psycho-
metrically sound tool to the repertoire of patient safety as-
sessment instruments and a novel and needed measurement
tool to help advance diagnostic teamwork and communica-
tion to improve patient care and outcomes. 
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