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Abstract
Teamwork among health care professionals has been found to improve patient outcomes and reduce burnout. Surveys from
individual team members are often used to measure the effectiveness of teamwork performance, as they provide an efficient way
to capture various constructs of teamwork. This allows evaluators to better understand team functioning, areas of strength, and
to identify potential areas for improvement. However, the majority of published surveys are yet to be validated. We conducted a
review of psychometric evidence to identify instruments frequently used in practice and identified in the literature. The databases
searched included MEDLINE, EMBASE, CINAHL, and PsycINFO. After excluding duplicates and irrelevant articles, 15 articles met
the inclusion criteria for full assessment. Seven surveys were validated and most frequently identified in the literature. This review
aims to facilitate the selection of instruments that are most appropriate for research and clinical practice. More research is
required to develop surveys that better reflect the current reality of teamwork in our evolving health system, including a greater
consideration for patient as team members. Additionally, more research is needed to encompass an increasing development of
team assessment tools.
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Health care professionals are increasingly being asked to work

in more complex ways with less resources (Palumbo, 2017;

Rosser et al., 2011). One approach to meet this demand is for

health care professionals to work in collaborative interprofes-

sional teams. Interprofessional teams have been shown to

improve patient outcomes, decrease service duplication, and

reduce health care providers’ feelings of burnout (O’Leary

et al., 2010). Team-based care approaches are common across

all levels and sectors of health care. With primary care in

Ontario, the Ministry of Health introduced interprofessional

groups called Family Health Teams (FHTs) to bring together

physicians and allied health care professionals (Hutchison &

Glazier, 2013; Rosser et al., 2011). Collaboration is strongly

encouraged within hospital settings including, but not limited

to, emergency departments, operating rooms, and neonatal

resuscitation areas. This approach to health care has been found

to reduce errors, improve quality of care and patient outcomes,

reduce health care workloads and cost, and increase job satis-

faction and retention (Boult et al., 2001; Buist et al., 2002;

Langhorne & Duncan, 2001; Morey et al., 2002).

Despite the increasing demand on teams to deliver care, there

is a lack of consensus on how to measure the effectiveness of a

health care team. The most commonly used method is through

surveys from team members (Valentine et al., 2015), which

allow for an efficient method of collecting data that can be easily

interpreted (Brinkman et al., 2006). Surveys usually assess sev-

eral dimensions of teamwork such as communication, cohesion,

and role clarity, by providing a score on each dimension. As an

integral part of interprofessional collaboration interventions in

clinical settings, surveys facilitate the measurement of pre- and

post-evaluation variables. These scores can then be analyzed

(using a statistical software) to detect changes as a result of the

intervention (Gellis et al., 2019).

Over the past few decades, there have been a number of

instruments with varying degrees of psychometric properties

developed to measure teamwork in health care settings

(Valentine et al., 2015), and a wide range of validated and

unvalidated tools (Strating & Nieboer, 2009). Systematic

reviews have been conducted to summarize the available
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literature and tools. Some reviews focus on specific health care

settings, to identify validated instruments that could be used to

measure teamwork within a specific context (Walters et al.,

2016). Researchers often still choose to create their own sur-

veys de novo, despite consistent recommendations found in the

peer review literature to modify existing surveys instead of

creating a new instrument. Given the vast number of instru-

ments available, coupled with the increasing pressure to

demonstrate value in health care, it is now more important than

ever to identify surveys with a record of construct and content

validity that can be applicable to specific health care settings.

We conducted a review to: (1) identify instruments and their

psychometric evidence, and (2) provide an overview of the

properties, limitations, and theoretical underpinnings of these

instruments. Our aim was to support health care professionals

and researchers seeking to choose the most appropriate instru-

ment to evaluate teamwork within the context of their practice.

Method

Search Strategy

A systematic literature search was performed in consultation

with a health sciences research librarian to identify relevant

reviews of instruments to measure teamwork within a health

care setting. Our literature search strategy used key words that

described teamwork such as “team,” “interprofessional col-

laboration,” “interprofessional relations [MESH Terms]” with

“surveys,” “questionnaires,” “measurement” and “assess.”

The selected databases were MEDLINE, EMBASE,

CINAHL, and PsycINFO. The search strategy was adapted

to meet the specific requirements of each database and was

limited to only review articles and available in English-

language, published from January 2000 to September 2017.

The following search was used: Search (evaluation OR eval-

uate OR assessment OR assess OR measurement OR measure

OR instrument OR instruments OR questionnaires OR sur-

veys) AND ((health care team[MeSH Terms]) OR

“multiprofessional collaboration” OR “interdisciplinary col-

laboration” OR (interprofessional relations[MeSH Terms])

OR “team-based” OR “interprofessional collaboration” OR

team OR teamwork) AND review[Title]. When possible, arti-

cles published in “review” type format were searched as

opposed to the entire directory to increase fidelity and to limit

identification of irrelevant papers. Forward and backward

searches were done with a leading review article by

Valentine and colleagues (2015), a seminal review article that

identified instruments related to health care teams.

In line with our inclusion criteria, articles must have con-

tained a review of surveys or instruments used in assessing

teamwork in any health care setting to be included. Given that

they present the highest level of evidence, we only considered

systematic reviews. Articles were deemed to be systematic

reviews not only if they self-identified as one, but also if they

met the stringent methodological requirements set forth by

PRISMA or another validated checklist tool. We excluded

review articles that summarized theories or concepts of team-

work, or articles that were published within the interprofes-

sional education context. Results from the database and

forward/backward searchers were reviewed by three indepen-

dent reviewers (HK, CFS, RV) who read the title and abstracts

to narrow down the selection. The final selection of articles was

achieved through multiple meetings and discussion with the

research team.

Quality Assessment

Concerning quality assessment, we used the Risk of Bias in

Systematic Reviews (ROBIS) checklist (Whiting et al., 2016).

The ROBIS is a checklist for the assessment of the risk of bias

in systematic reviews. ROBIS has three distinct phases in

assessing a review. As the systematic reviews in our study do

not include participants or interventions, phase one, which is

used to assess relevance by identifying participants, interven-

tions, comparisons, and outcomes (PICO), which is optional,

was deemed unnecessary for the purpose of this study. Phase 2

(identify areas where bias may be introduced into the systema-

tic review) and 3 (consider whether the systematic review as a

whole is at risk of bias) were completed to assess risk of bias.

Phase 2 involved the assessment of four domains to cover key

review processes: study eligibility criteria; identification and

selection of studies; data collection and study appraisal; and

synthesis and findings. Phase 3 assessment uses the same struc-

ture as the phase 2 domains, including signaling questions and

information used to support the judgment, but the judgment

regarding concerns about bias is replaced with an overall

judgment of risk of bias. Two independent reviewers (HK and

CFS) used the checklist for each article. Any discrepancy was

discussed within the research team to reach a consensus.

In addition, the ROBIS checklist was the most suitable

checklist for quality assessment as it accounts for reviews mis-

appropriating themselves as a systematic review. Specifically,

domain 3.4 of the ROBIS checklist addresses methodological

concerns of the aforementioned systematic reviews.

Search Results

After all relevant systematic reviews were identified, detailed

information was extracted into a Microsoft Excel spreadsheet

with the following categories: purpose of the review, applica-

ble health care setting, dimensions of teamwork, search strat-

egy, theoretical framework that guided the search, risk of bias

assessment, list of instruments (validated and unvalidated). In a

different Excel sheet, the instruments identified from the

reviews were aggregated into a master list, which included the

frequency count for each instrument. The surveys that appeared

more frequently in the selected literature were identified by

counting the number of times in which the survey was men-

tioned in the reviews. Counting the frequency yielded a good,

but imperfect, measure of robustness (Aksnes et al., 2019).

Instruments that were identified four times across reviews were

deemed “robust” for the purpose of this study (see Table 1:



Kang et al. 225

T
a
b
le

1
.
P
sy
ch
o
m
et
ri
c
P
ro
p
er
ti
es
.

A
u
th
o
r

N
am

e
o
f

In
st
ru
m
en
t

N
u
m
b
er

o
f

Q
u
es
ti
o
n
s

Li
ke
rt

Sc
al
e

(5
o
r
7
P
o
in
t)

A
tt
ri
b
u
te
s
o
f
T
ea
m
w
o
rk

R
el
ia
b
ili
ty

In
te
rn
al
C
o
n
si
st
en
cy

V
al
id
it
y

T
h
eo

re
ti
ca
l
B
as
e

Sc
h
ro
d
er

et
al
.

(2
0
1
1
)

C
o
lla
b
o
ra
ti
ve

P
ra
ct
ic
e

A
ss
es
sm

en
t

T
o
o
l
(C

P
A
T
)

5
6
3
Q
u
al
it
at
iv
e

Q
u
es
ti
o
n
s

7
*M

is
si
o
n

*M
ea
n
in
gf
u
l

p
u
rp
o
se
*G

o
al
s

*G
en
er
al
re
la
ti
o
n
sh
ip
s

*T
ea
m

le
ad
er
sh
ip

*G
en
er
al
ro
le

*R
es
p
o
n
si
b
ili
ti
es

an
d

au
to
n
o
m
y

*C
o
m
m
u
n
ic
at
io
n
an
d

in
fo
rm

at
io
n
ex
ch
an
ge

*D
ec
is
io
n
-m

ak
in
g
an
d

co
n
fli
ct

m
an
ag
em

en
t

*C
o
m
m
u
n
it
y
lin
ka
ge
s

an
d
co
o
rd
in
at
io
n
o
f

ca
re

*P
at
ie
n
t

in
vo
lv
em

en
t

P
ilo
t
te
st
#
1
—
E
FA

se
ve
n

d
o
m
ai
n
s;
4
2
it
em

s
C
ro
n
b
ac
h
’s

a
¼

.7
3
–
.8
4

P
ilo
t
te
st

#
2
C
FA

—
5
6

it
em

s;
ei
gh
t
d
o
m
ai
n
s

C
ro
n
b
ac
h
’s

a
¼.
6
7
–
.8
9

O
ve
ra
ll
sc
o
re

(a
¼.
9
5
)

C
ro
n
b
ac
h
’s

a
¼

.7
2
–
.9
2
fo
r

d
o
m
ai
n
s

Fa
ce

an
d
co
n
te
n
t
va
lid
it
y

E
FA

an
d
C
FA

in
p
ilo
t

te
st
s
w
it
h

p
o
si
ti
ve

re
su
lt
s

B
as
ed

o
n
co
n
st
ru
ct
s
o
f

co
lla
b
o
ra
ti
o
n

id
en
ti
fie
d
in

th
e

lit
er
at
u
re

an
d
a

re
vi
ew

o
f
ex
is
ti
n
g

to
o
ls
to

as
se
ss

p
er
ce
p
ti
o
n
s
o
f

te
am

w
o
rk

an
d

co
lla
b
o
ra
ti
o
n
in

h
ea
lt
h
ca
re

O
liv
er

et
al
.

(2
0
0
7
)

M
o
d
ifi
ed

In
d
ex

o
f

In
te
rd
is
ci
p
lin
ar
y

C
o
lla
b
o
ra
ti
o
n

(M
II
C
)

4
2

5
*I
n
te
rd
ep
en
d
en
ce

*F
le
x
ib
ili
ty

*N
ew

ly
cr
ea
te
d

p
ro
fe
ss
io
n
al
ac
ti
vi
ti
es

*C
o
lle
ct
iv
e
o
w
n
er
sh
ip
o
f

go
al
s

*R
ef
le
ct
io
n
o
n
p
ro
ce
ss

O
ri
gi
n
al
II
C
—

T
es
t–

re
te
st

co
rr
el
at
io
n

w
as

.8
2
4

(p
�

.0
1
)

O
ri
gi
n
al
II
C
,
o
ve
ra
ll

C
ro
n
b
ac
h
’s
a
¼

.9
2

an
d
al
l
su
b
sc
al
es

C
ro
n
b
ac
h
’s
a
o
ve
r
.7
5

M
II
C
—
o
ve
ra
ll

C
ro
n
b
ac
h
’s
a
¼

.9
3
5

Su
b
sc
al
es

ra
n
ge

.7
7
–

.8
7
(K
o
b
ay
as
h
i
&

M
cA

lli
st
er
,
2
0
1
3
:

P
ar
ke
r
O
liv
er

et
al
.,

2
0
0
7
)

C
FA

w
it
h
fo
u
r
su
b
sc
al
es

B
as
ed

o
n
B
ro
n
st
ei
n
’s

m
o
d
el

o
f

in
te
rd
is
ci
p
lin
ar
y

co
lla
b
o
ra
ti
o
n
(2
0
0
3
)

b
as
ed

o
n
fo
u
r

th
eo

re
ti
ca
l

p
er
sp
ec
ti
ve
s

C
o
o
p
er

et
al
.

(2
0
1
0
)

T
ea
m

E
m
er
ge
n
cy

A
ss
es
sm

en
t

M
ea
su
re

(T
E
A
M
)

1
1
it
em

s
5

*L
ea
d
er
sh
ip

*G
lo
b
al
p
er
sp
ec
ti
ve

*C
o
m
m
u
n
ic
at
io
n

*W
o
rk
in
g
to
ge
th
er

in
ta
sk
s

*C
o
m
p
o
su
re

an
d

co
n
tr
o
l

In
tr
ac
la
ss

co
rr
el
at
io
n

co
ef
fic
ie
n
t
o
f

th
e
gl
o
b
al

sc
o
re

w
as

0
.9
3

In
te
rn
al
co
n
si
st
en
cy

(C
ro
n
b
ac
h
’s
a)

o
f0
.8
9

C
o
n
te
n
t
va
lid
it
y
is
h
ig
h
,

w
it
h
a
co
n
te
n
t
va
lid
it
y

in
d
ex

o
f
0
.9
6

Sh
o
rt
el
l
et

al
.

(1
9
9
1
)

IC
U

N
u
rs
e

P
h
ys
ic
ia
n

C
o
lla
b
o
ra
ti
o
n

8
2

5
p
o
in
t

*C
o
m
m
u
n
ic
at
io
n

*U
se

o
f
ex
p
er
ti
se

*C
o
o
rd
in
at
io
n

*S
h
ar
ed

d
ec
is
io
n
-m

ak
in
g

*A
ct
iv
e
co
n
fli
ct

m
an
ag
em

en
t

*E
ff
o
rt

*R
es
p
ec
t

R
el
ia
b
ili
ti
es

fr
o
m

0
.6
6
to

0
.9
2

a
¼

0
.6
2
–
0
.9

7
Fa
ct
o
r
M
o
d
el

co
n
fir
m
ed

b
y
C
FA

(c
on
tin
ue
d)



226 Evaluation & the Health Professions 45(3)

T
a
b
le

1
.
(c
o
n
ti
n
u
ed
)

A
u
th
o
r

N
am

e
o
f

In
st
ru
m
en
t

N
u
m
b
er

o
f

Q
u
es
ti
o
n
s

Li
ke
rt

Sc
al
e

(5
o
r
7
P
o
in
t)

A
tt
ri
b
u
te
s
o
f
T
ea
m
w
o
rk

R
el
ia
b
ili
ty

In
te
rn
al
C
o
n
si
st
en
cy

V
al
id
it
y

T
h
eo

re
ti
ca
l
B
as
e

A
n
d
er
so
n
an
d

W
es
t
(1
9
9
8
)

T
ea
m

cl
im
at
e

in
ve
n
to
ry

3
8

7
/5

p
o
in
ts

*S
h
ar
ed

w
o
rk
lo
ad

*S
h
ar
ed

d
ec
is
io
n
-m

ak
in
g

*C
o
m
m
u
n
ic
at
io
n

*C
o
o
rd
in
at
io
n

*C
o
lla
b
o
ra
ti
o
n

*U
se

o
f
ex
p
er
ti
se

*R
es
p
ec
t

*G
ro
u
p
co
h
es
io
n

*S
h
ar
ed

o
b
je
ct
iv
es

*S
o
ci
al
su
p
p
o
rt

*P
sy
ch
o
lo
gi
ca
l
sa
fe
ty

T
h
e
re
lia
b
ili
ty

o
f

th
e
to
ta
ls
ca
le

w
as

0
.7
6
.

C
ro
n
b
ac
h
’s
as

0
.8
8

to
0
.9
3

E
x
p
lo
ra
to
ry

fa
ct
o
r

an
al
ys
is
co
n
fir
m
ed

th
e

o
ri
gi
n
al
fo
u
r-
fa
ct
o
r

m
o
d
el
.

H
ig
h
er

p
er
fo
rm

an
ce

o
n

th
e
T
C
I
h
as

b
ee
n

as
so
ci
at
ed

w
it
h

im
p
ro
ve
d
h
ea
lt
h

o
u
tc
o
m
es

b
et
te
r

ac
ce
ss

to
ca
re
,

im
p
ro
ve
d
p
at
ie
n
t

sa
ti
sf
ac
ti
o
n
an
d

im
p
ro
ve
d
jo
b

sa
ti
sf
ac
ti
o
n
an
d

o
p
en
n
es
s
to

in
n
o
va
ti
o
n
.

B
as
ed

o
n
fo
u
r-
fa
ct
o
r

th
eo

ry
o
f
cl
im
at
e
fo
r

in
n
o
va
ti
o
n

U
n
d
re

et
al
.

(2
0
0
7
)

O
T
A
S

(O
b
se
rv
at
io
n
al

T
ea
m
w
o
rk

A
ss
es
sm

en
t

fo
r
Su
rg
er
y)

4
5

7
*C

o
m
m
u
n
ic
at
io
n

*C
o
m
m
u
n
ic
at
io
n

*C
o
o
rd
in
at
io
n

*C
o
o
p
er
at
io
n
/b
ac
ku
p

b
eh
av
io
r

*L
ea
d
er
sh
ip

*M
o
n
it
o
ri
n
g/
aw

ar
en
es
s

O
b
se
rv
er

ag
re
em

en
t

w
as

h
ig
h

(C
o
h
en
’s

�
�

0
.4
1
)

V
al
id
it
y
ac
h
ie
ve
d
b
y

ex
p
er
t
p
ra
ct
it
io
n
er
s’

co
n
se
n
su
s
an
d
ex
p
er
t

p
an
el
s

M
al
ec

et
al
.

(2
0
0
7
)

M
H
P
T
S
(M

ay
o
H
ig
h

P
er
fo
rm

an
ce

T
ea
m
w
o
rk

Sc
al
e)

1
6

3
*R

ec
o
gn
iz
in
g
th
e
le
ad
er

*B
al
an
ce

b
et
w
ee
n

au
th
o
ri
ty

an
d
te
am

m
em

b
er

p
ar
ti
ci
p
at
io
n

*C
le
ar

u
n
d
er
st
an
d
in
g
o
f

ro
le
s

*I
n
vo
lv
em

en
t
w
it
h
th
e

p
at
ie
n
t

*C
o
n
fli
ct

so
lu
ti
o
n
an
d

si
tu
at
io
n
aw

ar
en
es
s

C
ro
n
b
ac
h
’s
a
¼

0
.8
5

C
o
n
st
ru
ct

va
lid
it
y
b
y

R
as
ch

(p
er
so
n

re
lia
b
ili
ty

¼
0
.7
7

N
ot
e.
E
m
p
ty

ce
ll
re
p
re
se
n
ts

u
n
kn
o
w
n
in
fo
rm

at
io
n
.



Kang et al. 227

Psychometric Properties). We only included instruments that

appeared in the master list at least four times. Instruments’

psychometric properties, dimensions of teamwork, theoretical

underpinnings, number of questions, and its applicability in

various health care settings were reported. Psychometric prop-

erties, such as internal consistency, inter-rater agreement and

reliability, and validity, were reported for the selected instru-

ments when the information was available.

The search generated 4,209 potentially relevant articles

from multiple disciplines including nursing, medicine, and

social sciences (See Figure 1). After duplicates were removed,

3,177 articles remained. Three independent reviewers read

through the title and abstract. The vast majority of the articles

were excluded because they were not a review article or

because they described theories of teamwork without mention-

ing surveys or instruments. There were 31 potential articles

remaining. From the 31 articles, 16 were excluded because the

dimensions that guided the review were not relevant to team-

work in an interdisciplinary health care setting, failed to expand

on details other than the conceptual framework of instruments,

or because instruments were mentioned in interprofessional

education context. The selected 15 review articles reported a

list of instruments to a specific context or a health care setting

within their own purpose of research.

Results

Health Care Setting

The objectives of the included articles varied widely. Some

articles aimed to identify instruments for a specific health care

setting whereas other studies provided a comprehensive review

of instruments intended to measure interprofessional collabora-

tion in general, without focusing on a particular health care

setting. Bookey-Basset and colleagues (2016) aimed to identify

instruments that measure interprofessional collaboration in the

context of chronic disease management among community

dwelling older adults and to determine the strengths and limita-

tions of such instruments. Three review articles aimed to iden-

tify instruments that assess team effectiveness in obstetric

emergencies (Clary-Muronda & Pope, 2016; Fransen et al.,

2017; Onwochei et al., 2017). Among these three articles, one

article primarily looked at instruments appropriate to the mea-

surement of teamwork in neonatal resuscitation teams (Fransen

et al., 2017). One article aimed to identify instruments measur-

ing teamwork in surgery (Whittaker et al., 2015), another

aimed to identify instruments measuring teamwork in internal

medicine (Havyer et al., 2014), and one in medical education

(Havyer et al., 2016). Two articles by Cooper, Cant, et al.

(2010) and Cooper, Endacott, and Cant (2010) provided a

reviewof instruments thatmeasured non-technical skills to assess

teamwork in medical emergencies. One review article aimed to

identify teamwork in health care action teams (Rosenman et al.,

2015). There were six articles that looked at instruments that

measure interprofessional collaboration, not focusing on any spe-

cific health care setting (Dougherty & Larson, 2005; Jacob et al.,

2017; Schroder et al., 2011; Shoemaker et al., 2016; Valentine

et al., 2015; Walters et al., 2016).

Teamwork Dimensions

Not surprisingly, dimensions of teamwork overlapped across

many different reviews. The teamwork dimensions that were

frequently mentioned were: communication, cooperation, coor-

dination, leadership, and situational awareness. Less frequently

identified dimensions included use of expertise, conflict

management, newly created professional activities, social sup-

port, psychological safety, and organization culture. Out of

15 articles, only two articles included patient involvement as

a teamwork dimension (Havyer et al., 2016; Schroder et al.,

2011). The dimensions identified in each article were primarily

determined by the type of theoretical underpinnings of colla-

borative practices. For instance, tools like the Partnership

Self-Assessment tool are based on the partnership synergy

framework, putting emphasis on the key indicators of success-

ful collaboration (Lasker et al., 2001), whereas tools such as the

Edmondson tool gives attention to psychological safety as the

main dimension in understanding teamwork performance

(Edmondson, 1999).

Figure 1. Literature search results.



228 Evaluation & the Health Professions 45(3)

Methodological Quality Assessment Use

Most of the systematic reviews that were assessed used the

standard PRISMA guidelines to synthesize the data (Moher

et al., 2009). Others have also included using the COSMIN

checklist (Consensus-based standards for the selection of

health measurement instruments; Mokkink et al., 2010). Both

COSMIN Study Design checklist and COMINS Risk of Bias

checklist were used by the selected reviews to assess metho-

dological quality of their included studies.

Shoemaker and colleagues (2016) used the

input-process-output framework of team-based primary care

(Rydenfält et al., 2017) to guide the identification and assess-

ment of available measurement instruments. The conceptual

framework presents inputs, mediators, and outputs of effective

teamwork in primary care. “Inputs” refer to precursors or

pre-conditions that make it possible for teams to exist.

“Mediators” are processes that occur within the team.

“Outputs” are the results of effective teamwork. Mediators

include cognitive (sense-making, continuous learning, shared

explicit goals and accountability, and evolving mental

models of roles), affective/relational (trust, respectful interac-

tions, heedful inter-relating, and commitment), behavioral

(communication, adaptable to context and needs, and conflict

resolution), and leadership domains that contribute to effective

teamwork.

The Oxford’s Center for Evidence Based Medicine

(OCEBM) guideline was also used. This tool aims to facilitate

the process of finding appropriate evidence, to help make

results explicit and to assess the evidence (Durieux et al.,

2013). The Social Ecological Model (SEM) was also used to

guide one integrative review (Clary-Muronda & Pope, 2016).

Risk of Bias

The systematic reviews included in this paper had very low risk

of bias as assessed by the ROBIS checklist. Each review had

clearly defined inclusion/exclusion criteria, the searches were

appropriate given that a wide range of databases were searched,

and authors clearly defined what guidelines or models they

used to guide the research. Some authors employed forward

and backward searches of seminal articles to further search the

literature and thereby increase credibility. To reduce the risk of

bias, most reviews adhered to PRISMA guidelines or other

quality assessment guidelines. Additionally, risk of bias was

reduced by having multiple reviewers assess the inclusion and

exclusion criteria of articles. In the case of Cooper and col-

leagues (2010; 2013) the synthesis and findings were deemed

unclear because the low number of articles identified in its

initial data search made it difficult to assess whether the authors

found all relevant articles.

Interprofessional Teamwork Instruments

Sixteen instruments were frequently identified, seven of which

received the most attention in the literature: Collaborative

Practice Assessment instrument (CPAT), Mayo High Perfor-

mance Teamwork Scale (MHPTS), Modified Index for Inter-

disciplinary Collaboration (MIIC), Intensive Care Unit

Nurse-Physician Questionnaires (ICU N-P-Q), Observational

Teamwork Assessment for Surgery (OTAS), Team Climate

Inventory (TCI), and Team Emergency Assessment Measure

(TEAM). See Table 1 for psychometric properties and Table 2

for an overview of the seven instruments. We provide a com-

prehensive description of each instrument below. As well, the

face validity, a key metric of psychometric validity (Litwin &

Fink, 2003), is examined.

Collaborative Practice Assessment Tool (CPAT). The CPAT was

first developed at Queen’s University and funded by Health

Canada (Paterson et al., 2013). CPAT is composed of 56 closed

ended questions based on a 7-point Likert scale with three

additional open-ended questions to gain further insight of team-

work performance. The teamwork domains included in the

instrument are: mission, meaningful purpose, goals, general

relationships, team leadership, general role responsibilities and

autonomy, communication and information exchange,

decision-making and conflict management, community lin-

kages and coordination of care, and patient involvement.

The CPAT provides good insight as to which dimensions of

teamwork need improvement and where the team is lacking.

The CPAT was developed to assist health care professionals in

identifying strengths and weaknesses in their collaborative

practice, thereby providing opportunities for improvement in

their clinical practice (Schroder et al., 2011). The design of the

instrument was based on dimensions of collaboration identified

in the literature and a review of existing instruments to assess

perceptions of teamwork and collaboration in health care. The

instrument was intended to be general in nature in order to

allow for flexibility and application across a wide variety of

clinical practice settings and with a range of health care provi-

ders (Schroder et al., 2011). The overall result from the two

pilot tests indicated that the CPAT is a valid and reliable tool

for measuring health care team members’ perceptions of work-

ing collaboratively (Schroder et al., 2011). In assessing levels

of collaborative practice within teams, it provides a basis upon

which teams can begin to explore domains that would benefit

from educational interventions.

Mayo High Performance Teamwork Scale (MHPTS). The MHPTS

was designed to be short and to be used by participants in

training and by team members in other settings to rate key

behaviors of high-performance teams (Malec et al., 2007). This

instrument can be used to assess a team’s high-performance

teamwork and crisis resource management skills in a simulation

setting. There are 16 questions that ask about shared explicit

goals and accountability, heedful interrelating, communication,

adaptability, conflict resolution, and leadership. There is evi-

dence of satisfactory reliability and initial support for the

construct validity, however further evaluation is required to

assess its validity in various educational and clinical settings.

Nevertheless, the instrument shows signs of promise as it has
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recently been translated to different languages and shows accep-

table psychometric properties when rigorously tested on nursing

students (Gosselin et al., 2019).

Modified Index for Interdisciplinary Collaboration (MIIC). Bronstein
originally developed the Index for Interdisciplinary Collabora-

tion instrument to measure social workers’ perception of inter-

disciplinary collaboration (Oliver et al., 2007). The MIIC was

later created to include other health care professionals in the

design of the instrument. The conceptual framework for this

instrument was developed based on four theoretic perspectives:

a multidisciplinary theory of collaboration, services integra-

tion, role theory, and ecologic systems theory. The model iden-

tifies five components of collaboration: interdependence,

newly created professional activities, flexibility, collective

ownership of goals, and reflection on process. MIIC has

demonstrated a capacity to measure and differentiate variances

in the perception of collaboration within a hospice setting and

to measure collaboration in expanded school mental health

programs (Oliver et al., 2007).

Intensive Care Unit Nurse-Physician Questionnaires (ICU N-P-Q).
The ICU Nurse-Physician questionnaire was first developed

by Shortell and colleagues (1991) and has been modified

throughout the years by different researchers. The assumption

of the questionnaire is that the nurses and physicians work in

relational coordination (i.e., high-quality relationships exem-

plified by shared goals, shared knowledge, and mutual respect).

The instrument measures organizational climate, with a focus

on unit culture, leadership, communication, coordination, prob-

lem-solving, and conflict management. The original ICU

N-P-Q is a 120-item scale derived from the Organizational

Culture Inventory with response items ranked on a 5-point

Likert scale ranging from 1 ¼ strongly disagree to

5 ¼ strongly agree. A revised and shortened version of the

instrument is also available as an 81-item scale. The scale

includes separate questionnaires for physicians and nurses.

Shortell and collaborators (1991) reported that Cronbach’s

a reliabilities ranged from 0.61 to 0.88 for subscales (accepta-

ble in exploratory research). Other researchers have reported

reliabilities from 0.66 to 0.92.

Observational Teamwork Assessment for Surgery (OTAS). The
OTAS instrument consists of five behaviors that team members

in the operating room exhibit during surgery (Undre et al.,

2007). Taken together, these behaviors provide an index of

Table 2. Overview of Tools.

Tool Overview

Collaborative Practice Assessment
instrument (CPAT)

– General tool and applicable to a variety of clinical settings.
– 56 closed ended question on a 7-point Likert scale.
– Domains: mission, meaningful purpose, goals, general relationships, team leadership, general
role responsibilities and autonomy, communication and information exchange, decision-
making and conflict management, community linkages and coordination of care, and
patient involvement.

Mayo High Performance Teamwork
Scale (MHPTS)

– Contains 16 questions.
– Explores explicit goals and accountability, heedful interrelating, communication, adaptability,
conflict resolution, and leadership.

Modified Index for Interdisciplinary
Collaboration (MIIC)

– Founded on four perspectives: a multidisciplinary theory of collaboration, services
integration, role theory, and ecologic systems theory.

– Six components of collaboration: interdependence, newly created professional activities,
flexibility, collective ownership of goals, and reflection on process.

Nurse Physician Collaboration (ICU) – Catered towards working relationship between nurses and physicians.
– Original version had 120 items on a 5-point Likert scale.
– Revised version available with 81 items.
– Measures organizational climate, with a focus on unit culture, leadership, communication,
coordination, problem-solving and conflict management.

Observational Teamwork Assessment
for Surgery (OTAS)

– Catered towards teamwork in a surgical environment.
– Fifteen items on a 7-point Likert scale.
– Five dimensions: communication, coordination, cooperation and back up behavior,

leadership, team monitoring and situational awareness.
Team Climate Inventory (TCI) – Grounded in the four-factor theory of climate for innovate: participative safety, support for

innovation, vision and task orientation.
– 38 item self-report questionnaire.

Team Emergency Assessment
Measure (TEAM)

– Covers three core categories (leadership, teamwork and task management) and nine
elements (leadership control, communication, team climate, adaptability, situation
awareness, prioritization, clinical standards, co-operation and co-ordination).

– 11 questions on a 5-point Likert scale and one question using a global rating, totaling
12 questions.
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the quality of interprofessional teamwork in the operating

room. The five behavioral dimensions of teamwork are com-

munication, coordination, cooperation and back up behavior,

leadership, team monitoring and situational awareness. This

instrument can be used in real-time observation in the operating

room or a relevant video recording of a surgery. The question-

naire has 15 items on a 7-point Likert scale (from 0 to 6), where

6 means exemplary behavior and very highly effective in

enhancing team function whereas 0 means problematic beha-

vior and team function is severely hindered.

The OTAS tool considers the variety of health care profes-

sionals that work in operating rooms, including surgeons,

anesthetists, and nurses (scrub nurses and circulating nurses),

who work together to provide the best patient care. Because of

this, the observer provides separate behavioral scores for each

of the three sub-teams: the surgical sub-team (and assistants),

the anesthetic sub-team (anesthetist and anesthetic nurse), and

the nursing sub-team (scrub nurse/practitioner and circulating

nurses).

Team Climate Inventory (TCI). The TCI instrument was devel-

oped by organizational psychologists to evaluate team func-

tioning (Anderson & West, 1998). Team climate has been

conceptualized as one of two (overlapping) approaches: the

cognitive schema approach focuses on the relationship amongst

environment, attitudes and behaviors, while the shared percep-

tions approach focuses more on aggregate perceptions of the

environment. TCI is based on four-factor theory of climate for

innovation: (a) participative safety acknowledges that trust is

essential for members’ involvement; (b) support for innovation

is the expectation of and support for the introduction of new

ways of doing things; (c) vision refers to valued outcomes and a

common higher goal as motivating factors; and (d) task orien-

tation refers to a shared concern for excellence (Anderson &

West, 1998). There are several different variations of the TCI

tool with a different number of questions and versions that have

been adapted to a variety of languages.

The four-factor model is based on vision, participative

safety, task orientation, and support for innovation (Beaulieu

et al., 2014; Ouwens et al., 2008). This instrument has been

validated in many populations, countries, and organizational

contexts including hospital and community-based health and

social services, and primary care. Face and content validity

were rigorously established at the time of development. TCI

is among the few instruments that have been validated and used

in a variety of contexts and countries (Lemieux-Charles &

McGuire, 2006). TCI has been validated in different languages,

and the four-factor structure has always been confirmed

(Strating & Nieboer, 2009). Higher performance on the TCI

has been associated with improved health outcomes, better

access to care, improved patient satisfaction, improved job

satisfaction, and openness to innovation (Lemieux-Charles &

McGuire, 2006; Tseng et al., 2009).

Team Emergency Assessment Measure (TEAM). The TEAM

instrument uses a 5-point scale and covers three categories:

leadership, teamwork and task management (Cooper, Cant

et al., 2010). Encompassed within these categories are nine

elements—leadership control, communication, team climate,

adaptability, situation awareness (perception), situation aware-

ness (projection); prioritization, clinical standards, as well as

co-operation and co-ordination. TEAM was found to be a valid

and reliable instrument and should be a useful addition to clin-

icians’ instrument set for the measurement of teamwork during

medical emergencies. The content, construct and concurrent

validity, internal consistency, inter-rater reliability, re-test

reliability and feasibility ratings all had satisfactory levels.

Although the instrument was primarily designed for cardiac

resuscitation teams, it has also been found to be a valid measure

for teams managing simulated patients who are deteriorating

and is likely to be of use to trauma and medical emergency

teams (Cooper et al., 2013).

Discussion

The goal of this research was to conduct review of psycho-

metric evidence to identify the most robust instruments and

provide an overview of the properties and limitations of these

instruments. As health care professionals continue to work

collaboratively, it is important to effectively evaluate health

care teams in an effort to identify successful models of care

and improve existing models. Hundreds of surveys have been

developed to measure different types of health care teams;

however, this has led to an overwhelming amount of surveys,

the majority of which have not been validated.

Although several surveys were identified in this research,

seven are arguably the most frequently identified in the litera-

ture, the practicality of these surveys remains in question.

Beyond simply measuring the number of times these surveys

were used as a measure of psychometric evidence, the viability

and practicality of these tools is also examined. For example,

CPAT has 56 questions. With a time-constraint workload for

the health care professionals, filling the survey can be time

consuming and the quality of the responses may also be

affected by the high number of questions. Reducing the number

of questions without losing the validity of the surveys would

provide an efficient manner in which health care professionals

can fill out the survey. Similarly, the original ICU N-P-Q is a

120-item scale with an 81-item revised and shortened version.

Some researchers suggest that training the person who is apply-

ing the survey is required due to the complexity of using the

instrument to assess the team (Undre et al., 2007). This makes

the instrument impractical and limits the use for health care

teams or researchers.

Different dimensions of teamwork were considered across

surveys, which also provides insight to the underlying assump-

tions of the theoretical underpinnings of the instruments.

Understanding the dimensions of teamwork and the theoretical

underpinnings of the instrument are very important given their

influences on what measures are used in understanding team-

work performance (Anderson & West, 1998). For example,

those that want to understand teamwork performance as
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modeled by the partnership synergy framework should not use

TCI or Edmondson’s psychological safety questionnaire

because these two instruments base their teamwork perfor-

mance on psychological safety and group climate for innova-

tion (Anderson & West, 1998; Edmondson, 1999). Likewise,

those who believe psychological safety is a key component of

teamwork should not use CPAT because it does not measure

any form of psychological safety (Schroder et al., 2011).

Based on our review, we suggest that CPAT provides the

best option when the goal is to measure teamwork in a

general health care setting. The dimensions are derived from

current literature and it is one of few surveys that includes

patient involvement as one of the dimensions of teamwork.

Although there are 56 questions plus three additional

open-ended questions, it provides the most comprehensive

evaluation of a health care team. For those specifically

seeking to assess health care teams in operating rooms, the

OTAS is recommended (Undre et al., 2007). The use of

the OTAS tool, however, has practical challenges given the

training requirements prior to use. The TCI instrument is

recommended if psychological safety in teamwork is a high

priority. TCI has been validated numerous times and has

multiple versions in different languages. There are also dif-

ferent versions with varying lengths. TCI is highly respected

and recommended when measuring teamwork in general

health care settings (Beaulieu et al., 2014).

Although some surveys include a patient dimension within

the teamwork domains, the patient dimension is still missing

in most instruments. This is a large gap in team evaluation.

Recent literature suggests that patients are essential and valid

members of the health care team and should be included in

all aspects of patient care (LaDonna et al., 2017). The CPAT

instrument includes patients as one of the dimensions to

assess teamwork, however, the target recipients of the sur-

veys are health care professionals and not patients (Schroder

et al., 2011). Given the importance of patient-centered care

for health care delivery and the shift towards an egalitarian

relationship between patients and health care providers (Fix

et al., 2018), we contend that patient experience should be

included as an important dimension that contributes to team-

work assessment. Adapting instruments to include the patient

is essential due to the importance of patients, their families

and their caregivers as important contributors to health care

teams (McMillan et al., 2013).

Although the literature suggests that teams do not necessa-

rily have to be co-located to be successful, the majority of

surveys in this review assume that the teams are co-located and

bounded (i.e., consistent membership). More specifically, sur-

veys are often limited to only core clinical teams or contin-

gency teams formed during emergencies, and rarely ever

include other non-clinical members as part of the team. As a

result, surveys can be limited in function and may not capture

the performance of teamwork in larger unbounded teams or

teams across different departments or sectors. The usefulness

and practicalities of instruments need to be considered given

current system transformation towards integrated care with

large, cross-sector collaboration.

Limitations

In this study, efforts to reduce bias were made throughout our

study by having multiple researchers assess the inclusion of

potential articles. Two independent researchers used the

ROBIS checklist to establish inter-rater reliability.

Given that we extracted data from systematic reviews, infor-

mation in scoping reviews, as well as surveys created in the

recent years, may not have been identified during the data

extraction process. Although it is possible that this study has not

identified every existing survey in the literature, we are confi-

dent that robust instruments reported in systematic reviews have

been identified, which was the primary goal of this study.

Another limitation was our approach to counting and report-

ing instruments. Counting the frequency in which the instru-

ment is mentioned in the systematic reviews may not suggest

that the instrument is the best or optimal. It is possible that

newly created surveys are better with stronger validations.

We assumed that instruments frequently identified were more

robust. Our threshold of four references to be included in the

final reporting may omit valid instruments. As an example, the

Assessment of Interprofessional Team Collaboration Scale

(AITCS; Orchard et al., 2012) has 37 items and measures part-

nership, cooperation, and coordination. It has good psycho-

metric properties and includes questions on patient

involvement. A revised 23-item version of AITCS is also valid

and reliable (Orchard et al., 2018); AITCS has been translated

into an Italian version with promising signs of validity (Caruso

et al., 2018). However, newly developed instruments like the

AITCS would not have had enough time for exposure to be

identified in a systematic review. Even if a systematic review

had identified them, the limited time period would have limited

the number of references.

Future Research

Future research should aim to include a higher number of sys-

tematic reviews that capture the instruments that provide the

highest evidence on measuring teamwork. This is extremely

important because existing surveys are often revised through fur-

ther application and also translated to different languages, which

can further validate the survey. Despite this study only observing

systematic reviews, there were well over 100 surveys identified.

Researchers suggest that existing surveys should be revised and

tested in different health care settings. In practice, many ignore

this and create new surveys. This raises another challengemaking

current literature even more difficult to navigate with so many

instruments existing. Future research should aim to take existing

instruments and modify them to meet the context of specific

teams and settings. In addition, improving the availability and

open access of instruments should be considered.
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Conclusion

In this study, we conducted a review of psychometric evidence

to identify robust instruments in the literature that measure

teamwork in health care settings and report on their theoretical

underpinnings, psychometric properties, limitations, and prac-

ticality. Rather than offering a long list of instruments relevant

in a particular health care setting, our paper only included

instruments that have been considered robust across several

systematic reviews and relevant to measure teamwork in a

variety of health care settings.

This review of psychometric evidence was focused on the

syntheses provided in published systematic reviews as sys-

tematic reviews and meta-analyses are considered the highest

level of available evidence. Identifying robust instruments that

measure teamwork can potentially be useful for researchers and

clinicians who seek to assess teamwork in a variety of clinical

settings and health care teams. Selecting which instrument to

use will be dependent on context as well as preference toward

theoretical underpinnings. More research is needed to both

understand how to incorporate the patient dimension, as well

as how to adapt instruments for use in larger unbounded teams.
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Gosselin, É., Marceau, M., Vincelette, C., Daneau, C.-O., Lavoie, S.,

& Ledoux, I. (2019). French translation and validation of the Mayo

high performance teamwork scale for nursing students in a high-

fidelity simulation context. Clinical Simulation in Nursing, 30,

25–33. https://doi.org/10.1016/j.ecns.2019.03.002

Havyer, R. D. A., Nelson, D. R., Wingo, M. T., Comfere, N. I.,

Halvorsen, A. J., McDonald, F. S., & Reed, D. A. (2016). Addres-

sing the interprofessional collaboration competencies of the asso-

ciation of American medical colleges: A systematic review of

assessment instruments in undergraduate medical education.

Academic Medicine, 91(6): 865–888.

Havyer, R. D. A., Wingo, M. T., Comfere, N. I., Nelson, D. R.,

Halvorsen, A. J., McDonald, F. S., & Reed, D. A. (2014). Team-

work assessment in internal medicine: A systematic review of

validity evidence and outcomes. Journal of General Internal Med-

icine, 29(6), 894–910. https://doi.org/10.1007/s11606-013-2686-8

Hutchison, B., & Glazier, R. (2013). Ontario’s primary care reforms

have transformed the local care landscape, but a plan is needed

for ongoing improvement. Health Affairs, 32(4), 695–703.

https://doi.org/10.1377/hlthaff.2012.1087

Jacob, J., Boshoff, K., Stanley, R., Stewart, H., & Wiles, L. (2017).

Interprofessional collaboration within teams comprised of health

and other professionals: A systematic review of measurement tools

and their psychometric properties. Internet Journal of Allied

Health Sciences and Practice, 15(2), 8.

Kobayashi, R., & McAllister, C. A. (2014). Similarities and differ-

ences in perspectives on interdisciplinary collaboration among

hospice team members. American Journal of Hospice and Pallia-

tive Medicine®, 31(8), 825–832. https://doi.org/10.1177/

1049909113503706

LaDonna, K. A., Bates, J., Tait, G. R., McDougall, A., Schulz, V.,

& Lingard, L., & Heart Failure/Palliative Care Teamwork

Research Group. (2017). “Who is on your health-care team?”

Asking individuals with heart failure about care team member-

ship and roles. Health Expectations: An International Journal of

Public Participation in Health Care and Health Policy, 20(2),

198–210. https://doi.org/10.1111/hex.12447

Langhorne, P., & Duncan, P. (2001). Does the organization of post-

acute stroke care really matter? Stroke, 32(1), 268–274.

Lasker, R. D., Weiss, E. S., & Miller, R. (2001). Partnership synergy:

Apractical framework for studying and strengthening the collabora-

tive advantage. The Milbank Quarterly, 79(2), 179–205, III–IV.

Lemieux-Charles, L., & McGuire, W. L. (2006). What do we know

about health care team effectiveness? A review of the literature.

Medical Care Research and Review: MCRR, 63(3), 263–300.

https://doi.org/10.1177/1077558706287003

Litwin, M. S., & Fink, A. (2003). How to assess and interpret survey

psychometrics (Vol. 8). Sage.

Malec, J. F., Torsher, L. C., Dunn, W. F., Wiegmann, D. A., Arnold,

J. J., Brown, D. A., & Phatak, V. (2007). The Mayo High Perfor-

mance Teamwork Scale: Reliability and validity for evaluating key

crew resource management skills. Simulation in Healthcare: The

Journal of the Society for Simulation in Healthcare, 2(1), 4–10.

https://doi.org/10.1097/SIH.0b013e31802b68ee

McMillan, S. S., Kendall, E., Sav, A., King, M. A., Whitty, J. A., Kelly,

F., & Wheeler, A. J. (2013). Patient-centered approaches to health

care: A systematic review of randomized controlled trials. Medical

Care Research and Review, 70(6), 567–596. https://doi.org/10.1177/

1077558713496318

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. Group, T. P.

(2009). Preferred reporting items for systematic reviews and meta-

analyses: The PRISMA statement. PLOS Medicine, 6(7),

e1000097. https://doi.org/10.1371/journal.pmed.1000097

Mokkink, L. B., Terwee, C. B., Patrick, D. L., Alonso, J., Stratford,

P. W., Knol, D. L., Bouter, L. M, & de Vet, H. C. W. (2010). The

COSMINchecklist for assessing themethodological quality of stud-

ies on measurement properties of health status measurement instru-

ments: An international Delphi study. Quality of Life Research: An

International Journal of Quality of Life Aspects of Treatment, Care

and Rehabilitation, 19(4), 539–549. https://doi.org/10.1007/

s11136-010-9606-8

Morey, J. C., Simon, R., Jay, G. D., Wears, R. L., Salisbury, M.,

Dukes, K. A., & Berns, S. D. (2002). Error reduction and perfor-

mance improvement in the emergency department through formal

teamwork training: Evaluation results of the MedTeams project.

Health Services Research, 37(6), 1553–1581.

O’Leary, K. J., Ritter, C. D., Wheeler, H., Szekendi, M. K., Brinton,

T. S., & Williams, M. V. (2010). Teamwork on inpatient medical

units: Assessing attitudes and barriers. Quality & Safety in Health

Care, 19(2), 117–121. https://doi.org/10.1136/qshc.2008.028795

Oliver, D. P., Wittenberg-Lyles, E. M., & Day, M. (2007). Measuring

interdisciplinary perceptions of collaboration on hospice teams.

American Journal of Hospice and Palliative Medicine®, 24(1),

49–53. https://doi.org/10.1177/1049909106295283

Onwochei, D. N., Halpern, S., & Balki, M. (2017). Teamwork assess-

ment tools in obstetric emergencies: A systematic review. Simulation

in Healthcare: Journal of the Society for Simulation in Healthcare,

12(3), 165–176. https://doi.org/10.1097/SIH.0000000000000210

Orchard, C. A., King, G. A., Khalili, H., & Bezzina, M. B. (2012).

Assessment of Interprofessional Team Collaboration Scale

(AITCS): Development and testing of the instrument. Journal of

Continuing Education in the Health Professions, 32(1), 58–67.

https://doi.org/10.1002/chp.21123

Orchard, C. A., Pederson, L. L., Read, E., Mahler, C., & Laschinger,

H. (2018). Assessment of Interprofessional Team Collaboration

Scale (AITCS): Further testing and instrument revision. Journal

of Continuing Education in the Health Professions, 38(1), 11–18.

https://doi.org/10.1097/CEH.0000000000000193



234 Evaluation & the Health Professions 45(3)

Ouwens, M., Hulscher, M., Akkermans, R., Hermens, R., Grol, R., &

Wollersheim, H. (2008). The Team Climate Inventory: Applica-

tion in hospital teams and methodological considerations. Quality

and Safety in Health Care, 17(4), 275–280. https://doi.org/10.

1136/qshc.2006.021543

Palumbo, R. (2017). Examining the impacts of health literacy on

healthcare costs: An evidence synthesis. Health Services Manage-

ment Research, 30(4), 197–212. https://doi.org/10.1177/

0951484817733366

Paterson, M. L., Medves, J., Dalgarno, N., O’Riordan, A., & Grigg, R.

(2013). The timely open communication for patient safety project.

Journal of Research in Interprofessional Practice and Education,

3(1), 22–24.

Rosenman, E.D., Ilgen, J. S., Shandro, J. R., Harper, A. L., & Fernandez,

R. (2015).A systematic reviewof tools used to assess team leadership

in health care action teams. Academic Medicine, 90(10), 1408–1422.

https://doi.org/10.1097/ACM.0000000000000848

Rosser, W. W., Colwill, J. M., Kasperski, J., & Wilson, L. (2011).

Progress of Ontario’s family health team model: A patient-

centered medical home. The Annals of Family Medicine, 9(2),

165–171. https://doi.org/10.1370/afm.1228
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