APPLIED METHODS

Measuring Teamwork in Health Care Settings
A Review of Survey Instruments

Melissa A. Valentine, MPA* Ingrid M. Nembhard PhD,} and Amy C. Edmondson, PhD*

Background: Teamwork in health care settings is widely recog-
nized as an important factor in providing high-quality patient care.
However, the behaviors that comprise effective teamwork, the
organizational factors that support teamwork, and the relationship
between teamwork and patient outcomes remain empirical ques-
tions in need of rigorous study.

Objective: To identify and review survey instruments used to
assess dimensions of teamwork so as to facilitate high-quality
research on this topic.

Research Design: We conducted a systematic review of articles
published before September 2012 to identify survey instruments
used to measure teamwork and to assess their conceptual content,
psychometric validity, and relationships to outcomes of interest. We
searched the ISI Web of Knowledge database, and identified rele-
vant articles using the search terms team, teamwork, or collabo-
ration in combination with survey, scale, measure, or questionnaire.

Results: We found 39 surveys that measured teamwork. Surveys
assessed different dimensions of teamwork. The most commonly
assessed dimensions were communication, coordination, and re-
spect. Of the 39 surveys, 11 met all of the criteria for psychometric
validity, and 14 showed significant relationships to nonself-report
outcomes.

Conclusions: Evidence of psychometric validity is lacking for
many teamwork survey instruments. However, several psycho-
metrically valid instruments are available. Researchers aiming to
advance research on teamwork in health care should consider using
or adapting one of these instruments before creating a new one.
Because instruments vary considerably in the behavioral processes
and emergent states of teamwork that they capture, researchers must
carefully evaluate the conceptual consistency between instrument,
research question, and context.
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he use of teams has grown significantly in health care

organizations, becoming a critical part of the way in
which care is delivered.? To deliver quality care, diverse
professionals with unique expertise must often work to-
gether, such that teamwork is an essential aspect of health
care delivery, regardless of whether health professionals are
assigned to designated teams.>> The benefits of effective
teamwork can be substantial. Higher team functioning is
associated with better patient outcomes®® and cost savings.’
Scholars have theorized that these benefits accrue because
better functioning teams make better quality decisions, cope
more effectively with complex tasks, and better coordinate
actions and expertise.”!!

Despite growing awareness of potential benefits, many
heath care organizations lack effective teamwork, with neg-
ative consequences for patients.! In a review of 54 malpractice
incidents in an emergency department, 8 of 12 deaths were
judged to have been preventable if appropriate teamwork had
occurred.'? The prevalence of teamwork failures has been at-
tributed to several factors. First, the professional hierarchy in
medicine inhibits teamwork because both high-status and low-
status individuals may avoid open conversation for fear of
embarrassment or disrupting the hierarchy.!>!3 Second, fre-
quent transitions between caregivers because of shift changes,
patient transfers, and academic hospital schedule constraints
make coordination and teamwork complicated.!® Finally,
teamwork confronts the challenges of managing human rela-
tionships and personalities.!’

In sum, prior research indicates that teamwork pro-
motes quality care, worker satisfaction, and cost improve-
ment but may not happen naturally for a number of reasons.
Given its importance in health care, systematic empirical
study is needed to better understand the behaviors that
comprise teamwork, the factors that support teamwork, and
the relationships between teamwork and health care out-
comes. Such study depends in part on access to appropriate
measures of teamwork. However, a systematic review of the
conceptual and psychometric properties of available survey
instruments has not yet been conducted.

In this paper, we report the results of our review of
surveys examining teamwork. Our aim was to assist with
survey selection by providing a comprehensive review of the
dimensions of teamwork assessed by each survey along with
the psychometric validity of the measures. We begin by re-
viewing what is meant by teamwork and how the meaning
varies by context.

Reviews of teamwork research show that there is no
consensus on what constitutes teamwork.'820 The literature
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includes various conceptual models and multiple dimensions
of teamwork (eg, Hackman’s model of team effectiveness®!
and Salas’ “Big Five” teamwork model®?). Despite differ-
ences between models, “teamwork” generally refers to
behavioral processes that people use to accomplish inter-
dependent work, and/or the affective, cognitive, and moti-
vation states that emerge during the course of that work.?”
Behavioral processes include actions such as communica-
tion, coordination, sharing expertise, and helping. Emergent
states include, for example, mutual respect and psychological
safety.

In this paper, we do not promote a single conceptual
model, adjudicate differences between models, or propose a
new theory of teamwork. Instead, we focus on how teamwork
is measured in the existing research literature so as to facilitate
both conceptual and empirical progress on the topic. Not all
team contexts are alike, and the first decision a researcher
faces is: what measures are best suited for the research setting
and type of team. In some settings, tasks are performed by
teams that are bounded, meaning their membership is clearly
defined and is known to team members and team stake-
holders.?! In other settings, tasks are performed by large
workgroups with shifting members (eg, MDs and nurses
working in intensive care units) such that survey items about
“the team” are illogical and certain behavioral processes or
emergent states may not be relevant.?> Our review is intended
to assist researchers in selecting a survey that both fits their
context and has appropriate psychometric properties.

METHODS

We conducted a systematic review of medical and
management research literatures to identify articles reporting
the development or use of a survey instrument that measures
teamwork. We began with a broad search of the ISI Web of
Knowledge article database using the keywords feam,
teamwork, and collaboration, in combination with survey,
scale, measure, or questionnaire. In addition to ISI, we
searched the references of 5 highly cited literature reviews
on teams.*?*27 We examined every referenced article to
determine whether the authors used surveys to measure
teamwork and also examined the references from all of the
articles identified using the above 2 strategies (ISI search and
review articles) to find additional teamwork surveys. This
search strategy was consistent with suggestions presented in
a recent report on best practices in systematic reviews of
measurement properties.”®

In total, we examined over 2100 articles in manage-
ment, social science, medicine, and health services research
journals. We excluded the vast majority of these articles
because they were not published in peer-reviewed journals,
did not empirically assess teamwork, or reported on studies
that used alternate methods, such as interviews,2>30 direct
observation,3! video analysis,>? or behavioral marker sys-
tems.?3735 We also excluded surveys that used an individual
level of analysis,’®3° that measured development over
time,*° or did not measure behavior.*!

We retained 39 articles for further review. All of these
peer-reviewed articles reported the development or use of a
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survey measuring teamwork. We reviewed each of these
surveys in 2 ways. First, we reviewed the dimensions of
teamwork assessed by the surveys. We then assessed the
psychometric strength of each survey and whether the survey
measures had demonstrated relationships with at least 1
nonself-report outcome.

Reviewing the Dimensions of Teamwork
Assessed

Because the dimensions assessed by each survey nec-
essarily relate to the developers’ research purpose and the type
of team studied, we divided surveys by research purpose and
team type and then qualitatively assessed the dimensions of
teamwork contained. We distinguished between surveys de-
veloped for the purpose of creating models of team effec-
tiveness versus those developed for other purposes. We made
this distinction because we expected that surveys focused on
creating models of team effectiveness would assess specific
behaviors pertinent to the theoretical models the studies were
promoting, as opposed to more general teamwork behaviors
that we expected to see in the other studies. All of the surveys
developed to test models of team effectiveness were developed
for formally organized and bounded teams.

We then divided the other surveys by the type of team
described (ie, bounded teams vs. larger, unbounded work-
groups such as units or departments). For each group of
surveys, the first 2 authors and a research assistant in-
dependently reviewed each item in every survey and cate-
gorized each as a behavioral process, an emergent state, or
other. This categorization corresponds to Ilgen et al’s?’
widely cited theory of teamwork components. We then fur-
ther categorized each item using the subcategories of
behavioral processes and emergent states that emerged dur-
ing our review. The subcategories were based on the actual
language used in the survey items. In many cases there was
consistency in terminology across surveys. For example, an
item in Schroder et al’s*> survey was “In this practice, team
members treat each other with respect” and an item in Sorra
and Nieva’s* survey was “In this unit, people treat each
other with respect;” both were categorized as “respect.”
When the language differed, but the latent construct being
described was the same, we adopted the more frequently
used language or language consistent with major teamwork
theories.?%21:2344 There was 81% agreement between au-
thors and research assistant on the codes during the first
iteration of coding and complete agreement following dis-
cussion to reconcile differences in codes.

Assessing the Psychometric Strength of Surveys
and Survey Relationship to Outcomes

To assess the psychometric strength of each survey, we
performed a comprehensive review of the survey’s per-
formance with respect to criteria that assess either survey
reliability or validity, which are regarded as fundamental
elements of a high-quality survey.***7 A reliable survey
measures a construct consistently across various conditions,
whereas a valid survey measures what it is supposed to
measure. Although threshold values for the criteria we assess
are well established, we note that what is ultimately
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acceptable depends on research setting and purpose.*®4 At a
minimum, a good survey performs well with respect to the
following criteria:

1. Internal consistency. Internal consistency, a component
of reliability, refers to the correlation between items in a
survey measure. A strong correlation between measure
items suggests that items within the measure capture
the same latent construct. A commonly used statistic
for assessing internal consistency is Cronbach o, which
ranges between negative infinity and 1.° In applied
settings where decisions are to be made on the basis of
scores, experts note that a value of 0.9 is “the minimum
that should be tolerated.”>!® *> However, for early-stage
research and newly developed surveys, a minimum value
of 0.7 is generally considered to be acceptable. It
indicates moderate consistency between items (70% of
variance is true score variance; 30% is random measure-
ment error variance).*3! Cronbach o should be used and
interpreted with caution. Scales that violate assumptions
of the test can result in high o scores. Moreover, the use
of this statistic comes with trade-offs. First, there is a
trade-off between the length of the scale (the number of
items) and the desired reliability. Longer scales typically
result in higher o’s but may be unwieldy in certain
research settings. Second, there is also a trade-off
between the desire to broadly assess different dimensions
within the latent construct of interest and to exhaustively
assess a single dimension of the construct. For example,
a measure could include 3 items that are largely
synonymous, resulting in a high o, but miss important
dimensions that would have also correlated with the other
items, albeit with a moderately lower o score. Internal
consistency can also be assessed using Raykov coefficient
or a goodness-of-fit statistic.

2. Interrater agreement(IRA) and reliability. A good survey
will elicit similar responses about the phenomenon of
interest (eg, teamwork) from different judges (eg, each
person in the team). Both IRA and interrater reliability
(IRR) assess the level of similarity between responses
provided by different judges, an indicator of survey
reliability. However, these measures define similarity
differently. IRA focuses on absolute consensus between
judges, whereas IRR focuses on relative consistency
between judges.*>>? Both are accepted approaches for
assessing similarity. IRA is traditionally assessed by the
Fwg index, which ranges between 0 and 1 and compares
the observed response variance to the variance expected,
given a uniformly distributed error.>> A Twg value of 0.7 is
often cited as the minimum acceptable value, although
not universally.*® The most commonly used metrics for
evaluating IRR are the intraclass correlation coefficient
(ICC) and the Pearson product-moment correlation,
although the former has become more accepted. Although
ICC is generally treated as an indicator of IRR, by method

important for surveys measuring phenomena such as
teamwork that exist at the group rather than individual
level. These metrics justify the aggregation of scores to
the group level. When a single group is assessed, only
IRA must be satisfied to justify aggregation. When
multiple groups are assessed, both IRA and IRA+IRR
(eg, ICC) metrics should be used to determine whether
aggregation is warranted. Results of within and between
analysis, which uses an analysis of variance to test
whether variation between groups is greater than variation
within a group, can also be used to justify aggregation.
Two other measures of scale reliability, which are
infrequently reported (possibly for practical reasons
because they require a survey to be administered multiple
times) are IRR (assessed by surveying the same person on
different occasions) and test-retest (assessed by repeated
surveying over time). Both are assessed by calculating the
correlation between the different survey scores, which
ranges from 0 to 1, with 1 representing perfect correlation
between survey responses. These additional measures of
reliability are rarely reported, and we do not evaluate
scales using these metrics.

. Structural validity. Structural validity, which provides

evidence of construct validity, refers to the extent to
which the items in a scale have a high covariance
structure meaning that they all move together and reflect
the dimensionality of the construct as expected. It answers
the question: “How many concepts does the scale
measure?” If a scale claims to measure 1 concept (eg,
coordination), then the evidence should indicate that it
measures 1 thing. It is generally established by explor-
atory and confirmatory factor analyses results showing
that all items in the scale belong to 1 “factor.” To provide
this evidence, several results from factor analyses should
be reported: the number of distinct factors, the percentage
of variance explained by the factor structure, the values of
factor loadings (ideally, >0.40), eigenvalues (ideally,
>1.0), and goodness-of-fit statistics.

. Content validity. The content validity criterion requires

that a survey reflect the substantive realities of the
construct of interest. The “gold standard” for establishing
content validity is triangulation, defined as “the combi-
nation of methodologies in the study of the same
phenomenon.” ® %2 Researchers triangulate by com-
paring survey results to data obtained by observation,
semistructured interviews, qualitative work, and/or expert
or respondent reviews of the survey.’”>® This comparison
minimizes the risk that a survey captures a priori
assumption about what is important in the construct
rather than the true dimensions.

RESULTS

Each of the 39 peer-reviewed articles, we identified,

of calculation, it also assesses IRA and therefore serves as
a metric for both criteria.*’> ICC values >0 indicate
similarity.>* Some have argued that, because of different
foci, both IRA and IRR should be reported as standard
practice.>> Note that IRA and IRR are particularly

© 2013 Lippincott Williams & Wilkins

reported the development or use of a survey measuring
teamwork. All surveys were published during the last 20
years. More appeared in health services or medical journals
(20 surveys) when compared with general management
journals (19 surveys). One was published in both.>%-%
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The Dimensions of Teamwork in Surveys

Of the 39 surveys developed to measure teamwork, 9
were developed to test full models of team effectiveness.
Thus, other variables in the proposed model—organizational
context, team design, task design, and team performance—
were assessed along with teamwork (Table 1).

Of the remaining 30 surveys, 16 were used to assess
teamwork in bounded teams, and 14 assessed teamwork in
unbounded workgroups in which teamwork mattered. For the 16
surveys that focused on bounded teams, the most commonly
assessed behavioral dimensions of teamwork were communi-
cation and coordination, and the most commonly assessed
emergent states were respect and group cohesion (Table 2).

Of the 14 surveys that examined teamwork in larger,
unbounded groups, 12 focused on behavioral processes and
emergent states and 28483 focused on attitude towards team-
work. The 12 surveys of larger, unbounded groups were all
developed in health care settings (Table 3). The behavioral di-
mensions that were most frequently assessed were communi-
cation and use of all contributors’ expertise. The emergent states
most commonly assessed were respect and social support.

On average, surveys developed for unbounded work-
groups assessed more dimensions of teamwork than those
developed for bounded teams. However, they did not assess
group cohesion, which was commonly assessed in bounded
teams. Across both team types, there was more focus on
behavioral processes than on emergent states.

The Psychometric Validity of Teamwork Surveys
Only 16 of the 39 teamwork surveys (41%) were re-
ported with all 4 psychometric properties evaluated in this

review; 11 satisfied the minimum standards for all 4 criteria
(Table 4). Those that completely satisfied the minimum
standards are indicated by an “X” in a shaded square in the
first column of Table 4. The surveys that reported all of the
psychometric properties but did not satisfy all of the criteria,
typically missed a cut-off point by a narrow margin (eg,
Shortell et al® reported an o value of 0.64, which is just
below the threshold of 0.70).

Of the 23 that did not report values for all of the
psychometric properties evaluated, 22 did not report IRA or
IRR and 1 did not report structural validity.>®

The Relationship between Surveys and
Outcomes of Interest

Of the 39 teamwork surveys identified, 14 had docu-
mented relationships with nonself-reported outcomes: 6 with
clinical outcomes,*>:60:77.81.8488 ¢ with a nonclinical per-
formance metric,!0-:62:63:65.78.92 344 2 with both clinical and
nonclinical outcomes.®’? These are indicated in column 2
of Tables 1-3. Of the remaining 22 surveys, 9 had not been
examined relative to an outcome (ie, the article only reported
the development of the survey) and 13 had been examined for
relationships with self-reported outcomes or proposed ante-
cedents of teamwork (eg, organizational culture). Notably,
the 13 surveys with a documented relationship to a nonself-
reported outcome were more likely to be reported with all 4
psychometric properties (columns 1 and 2 in Tables 1-3).

DISCUSSION

Teamwork has been an active area of research because
of its potential importance in quality improvement, health

TABLE 1. Teamwork Dimensions Assessed in Surveys Testing Full Models of Team Effectiveness

Pinto Campion Vinokur- Denison Bateman Doolen Wageman Senior and
et alf! et a]%? Kaplan® et al*  Edmondson®® et al%® et al®’ et al'® Swailes®
INPUTS
Organizational X X X X X X X X
context
Team design X X X X X X X X X
Team task X X X X X X
design
MEDIATORS (teamwork)
Behavioral Cooperation Workload Effort Workload ~ Team learning Use of Information  Effort Task inter-
processes sharing Use of sharing resources sharing Use of actions
Communication  expertise Use of Team expertise
Strategy expertise processes Strategy
Strategy Social
interactions
Emergent Social support Norms Psychological Team Social support
states Potency Teamwork safety synergy
Values Team efficacy
OUTPUTS X X X X X X X
Psychometric X X X
validity
Related to X X X X
outcomes

Surveys listed in columns, sorted chronologically. Team effectiveness dimensions listed in rows, sorted by Input-Mediator-Output categories.’’ An X in the second to bottom
row (psychometric validity) indicates that a survey met all criteria for psychometric validity (Table 4), and an X in the bottom row (related to outcomes) indicates that a survey has an

established relationship with a nonself-reported outcome.
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TABLE 3. Dimensions of Teamwork Assessed by Surveys Used for Larger Workgroups

van
Shortell Adams Sorra and Copnell Hutchinson Sexton Beuzekom Masse Kalisch
et al® Baggs® et al®> Gittell® Nieva®® et al®® et al®’ et al®8 et al®® et al® Ushiro®! et al®?
Behavioral processes
General teamwork X X X
quality
Communication X X X X X X X X X X X
Use of all X X X X X X X X X
contributors’
expertise
Coordination X X X X X X X X X
(mutual
adjustment)
Collaboration X X X X X X X
Active conflict X X X X X X X
management
Effort X X X X
Shared decision X X X X
making
Help each other/ X X
share workload
Emergent states
Affective
Respect X X X X X X X X
Social support X X X X X
Psychological X X X
safety
Cognitive
Role X X X X X
responsibility
understanding
Shared X X X
objectives
Psychometric X X X
validity
Related to outcomes X X X X X X

Surveys listed in columns, sorted chronologically. Teamwork dimensions listed in rows. An X in the second to bottom row (psychometric validity) indicates that a survey met all
criteria for psychometric validity (Table 4), and an X in the bottom row (related to outcomes) indicates that a survey has an established relationship with a nonself-reported outcome.

care delivery, and patient safety. Many surveys have been
developed to assess teamwork, and variation in measures of
teamwork can give rise to confusion for health researchers.
Some variation reflects differences in research focus (ie,
developing a model of team effectiveness vs. testing specific
antecedents of teamwork) or team type (ie, bounded or un-
bounded). Amidst this variety, measures of communication,
coordination, respect, and use of members’ expertise con-
sistently appeared in studies, even with their different foci
and team types. This consistency suggests that these are
viewed as core dimensions of teamwork.

We also found variation in the quality of measures.
Only 11 of the 39 surveys satisfied standard psychometric
criteria, and only 5 of those showed significant statistical
associations with nonself-reported outcomes. A few surveys
missed the cut-offs values by narrow margins. The majority
of the surveys failed to either meet or report the standard
psychometric criteria expected of survey instruments. Evi-
dence for 2 of the 4 criteria—IRA and content validity—
were rarely reported. Both, along with internal consistency
and structural validity, are critical to establishing statistical
validity and reliability. IRA demonstrates how well a

6 | www.lww-medicalcare.com

measure gathers reliable information, and content validity is
important for assessing whether it captures substantive re-
ality.>” Without this information, others cannot evaluate the
appropriateness of surveys or of individual measures for their
own use. At least 1, and possibly more, indicator of each of
the 4 established psychometric criteria should be reported as
standard practice. Researchers, editors, and reviewers can
help this become standard practice by encouraging col-
leagues to report surveys’ complete psychometric properties.

As noted, of the 39 teamwork surveys identified, only
14 had a demonstrated relationship to nonself-reported out-
comes. In addition, in our review, we observed a tendency to
develop new surveys for projects, rather than adapt existing
surveys, which limits the production of cumulative knowl-
edge. The field may benefit from the use of existing, psy-
chometrically valid surveys across studies. Consistent with
this idea, 1 survey instrument—the Hospital Survey on
Patient Safety Culture—deserves special note because it is
being used in a national effort in the United States to collect
comparative patient safety culture data from hospitals.*> The
Agency for Healthcare Research and Quality collects re-
sponses to this survey from a broad sample of hospitals and
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has made the responses available in the User Comparative
Database Report since 2007.!1> Versions of this survey now
exist for nursing facilities, physician practices, and phar-
macies as well.!16

A common limitation in review articles comes from
having to delimit a search area and consequently losing other
valuable information. Our review focused on surveys that
assess teamwork, but we note that there is also a rich re-
search literature specific to each dimension of teamwork
assessed in these surveys (eg, communication, decision
making, or conflict management). We did not include these
dimensions as search terms and did not include other specific
elements of teamwork in our review for conceptual precision
and for practical reasons (eg, space constraints). Researchers
may wish to search for survey measures of other specific
concepts that are particularly relevant to their study.

A second limitation is that our review does not eval-
uate surveys on all properties known to be important for
survey validity. For example, we did not analyze the wording
of the surveys, although item wording can bias responses, !
nor properties that had a time-varying component (eg, test-
retest reliability). The former was not evaluated because an
accepted standard for assessment does not exist, and latter
was excluded because the rarity with which it was reported
suggested that it should not be regarded in our minimum
criteria. However, we encourage researchers to provide
greater evidence of psychometric validity.

SUMMARY

This article intends to help researchers or practitioners
who seek the optimal teamwork survey for use in their future
work. We have argued that answer depends on a number of
factors. First and foremost, there should be conceptual con-
sistency between the survey selected and the theory explored
in the research context. Second, researchers may need to
consider whether and how to adapt an existing survey to a
new setting. A theory of teamwork may look different in an
intensive care unit than in a primary care clinic, and survey
items may need to be changed to reflect these differences and
then further validated. There is a trade-off between the
generalizability and precision of a teamwork survey: the
more generalizable a survey, the more applicable it will be
for diverse settings. However, it might be more difficult to
assess the particular processes in the causal pathway between
teamwork and team performance if the survey is too general.
Third, the survey should previously have satisfied the criteria
for psychometric validity, which enables greater user con-
fidence. We would advise against using a survey without
adequate knowledge about its psychometric validity. Finally,
users should consider administrative constraints. Surveys
vary considerably in the number of items they contain
(range, 6-82), and longer surveys may fatigue respondents.

In conclusion, this paper aims to assist the selection
process by providing information about the dimensions of
teamwork in and psychometric properties of existing team-
work surveys. Some researchers or practitioners may still
need to develop a substantively new survey for their project.
However, we advise the use of existing, psychometrically

© 2013 Lippincott Williams & Wilkins

valid measures, when possible, to facilitate the development
of cumulative knowledge about teamwork.
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