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ORIGINAL ARTICLE
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and Brenda K. Zierlera

aDepartment of Biobehavioral Nursing and Health Informatics, School of Nursing, University of Washington, Seattle, WA, USA; bDepartment of
Surgery, University of Washington, Seattle, WA, USA; cSchool of Nursing, Columbia University, New York, NY, USA; dDepartment of Medicine,
University of Washington, Seattle, WA, USA

ABSTRACT
Effective delivery of healthcare is highly interdependent within and between interprofessional (IP) care
teams and the patients they serve. This is particularly true for complex health conditions such as
advanced heart failure (AHF). Our Academic Practice Partnership received funding to carry out IP
workforce development with inpatient AHF care teams. Our objectives were to (a) identify challenges
in team functioning that affected communication and relationships among the AHF care teams, (b)
collaboratively identify a focal work process in need of improvement, and (c) test whether facilitated the
implementation of team training and work process changes would lead to improvements in team
communication, relationships, and process outcomes. The health-care team identified implementation
of structured IP bedside rounds (SIBR) as the preferred approach to improving collaborative care.
Utilizing a cross-sectional pre/post design, changes in team communication and relationships before
and after a team intervention that included TeamSTEPPS training and SIBR implementation, were
assessed using a validated Relational Coordination (RC) survey. The study population included AHF
care team members (n ~ 100) representing seven workgroups (e.g., nurses, pharmacists) from two
inpatient cardiology units at a 450-bed academic medical center in the Pacific Northwest during
2015–2016. Improvements in RC scores were demonstrated across all seven RC dimensions from base-
line (Year 1) to follow-up (Year 2). Percent change on each of the seven dimensions ranged from 3.57%
to 9.85%. Changes were statistically significant for improvements between baseline and follow-up on all
but one of the seven RC dimensions (shared knowledge). The IP team intervention was associated with
improvements in RC from baseline to follow-up. Additional research is needed to assess patient
perspectives and outcomes of the IP team intervention. Findings of this study are consistent with the
growing body of RC and SIBR research and provide a useful model of an IP team-based intervention in
clinical practice.
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Introduction

Because health-care systems are complex, achieving positive
outcomes for patients, health-care teams, and health systems
require collaboration among multiple health professionals,
the patient, and the family (Cox, Cuff, Brandt, Reeves, &
Zierler, 2016; Institute of Medicine, 2012, 2000). The need to
transform practice to achieve Quadruple Aim goals is widely
recognized and is particularly relevant in the management of
advanced heart failure (AHF) care (Bodenheimer & Sinsky,
2014). The Quadruple Aim extends the Triple Aim goals of
improving patient experience of care, improving health of
populations, and reducing the per capita cost of health care
by adding a focus on improvement of work-life for clinicians
and staff (Berwick, Nolan, Whittington, 2008; Bodenheimer
& Sinsky, 2014). Heart failure (HF) is a particulary challen-
ging diagnosis for patients and health-care teams as the
patient’s status is constantly in flux and care is highly inter-
dependent within and between interprofessional care teams

(Von der Heidt et al., 2014). HF is a progressive illness that
transitions to AHF when patients with HF “experience per-
sistent severe symptoms that interfere with daily life despite
maximum evidence-based medical therapy” (Colucci &
Dunlay, 2018). Despite the importance of team-based care,
relatively little attention has been paid to assessing and
intentionally improving the quality of team functioning
(Cox et al., 2016; Reeves, Pelone, Harrison, Goldman, &
Zwarenstein, 2017).

Relational Coordination (RC) is a theory of organizational
performance used across industries including aviation, bank-
ing, manufacturing, and healthcare that describes the manage-
ment of interdependence between tasks and people (Gittell,
Cameron, Lim, & Rivas, 2006; Gittell, Godfrey, &
Thistlethwaite, 2013). Relational Coordination is defined as
“coordinating work through relationships of shared goals,
shared knowledge, and mutual respect.” (Gittell et al., 2006,
p. 74). The concept of RC was first identified in a study of
flight departure times within the commercial aviation

CONTACT Erin Abu-Rish Blakeney erin2@uw.edu Department of Biobehavioral Nursing and Health Informatics, School of Nursing, University of Washington
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ijic.

JOURNAL OF INTERPROFESSIONAL CARE
https://doi.org/10.1080/13561820.2018.1560248

© 2018 Taylor & Francis Group, LLC



industry (Gittell, 2003) and has since been found to be extre-
mely relevant in patient care settings where work is highly
interdependent, uncertain, and time-constrained (Azar et al.,
2017; Gittell et al., 2000; Gittell, Beswick, Goldmann, &
Wallack, 2015; Manski-Nankervis et al., 2014). This study
describes changes to RC scores following an IP team inter-
vention that included Team Strategies and Tools to Enhance
Performance and Patient Safety (TeamSTEPPS) communica-
tion training, quarterly leadership workshops, and the imple-
mentation of structured IP bedside rounding (SIBR) processes
to improve AHF care team communication and relationships
in an inpatient setting (Zierler et al., 2018; TeamStepps, n.d.).
Structured Interprofessional Bedside Rounds is a team process
that brings multiple health-care disciplines together at the
patient’s bedside, using a structured format to collaborate
and develop a daily plan of care with the patient and family
(Burdick, Kara, Ebright, & Meek, 2017; Gonzalo, Wolpaw,
Lehman, & Chuang, 2014; White, 2013). Prior studies of
SIBR have found associations between SIBR implementation
and improved team communication, length of stay, and
patient experience (Bhamidipati et al., 2016; O’Leary et al.,
2011; Ratelle et al., 2018).

Background

The IP Learning Continuum Model (Cox et al., 2016) and the
Relational Model of Organizational Change (Gittell et al.,
2013; Relational Model of Change, n.d.) guided this study.
The IP Learning Continuum Model situates practice-based
care transformation efforts as part of a continuum of IP
education. The model describes a spectrum from foundational
learning among prelicensure learners (e.g., medical students,
nursing students) through graduate education (e.g., nurse
practitioner students, residents) to continuing professional
development (with clinical team members in practice).
Highlighted in the Institute of Medicine report, where the
model was first published, was the need to move IP education
and collaborative practice research into clinical settings (Cox
et al., 2016). The IP healthcare and education field have
responded to this and earlier charges with tremendous growth
of interprofessional education (IPE) in clinical practice (con-
tinuing professional development) (Cox et al., 2016; Paradis &
Reeves, 2012). Cox et al. (2016) and other articles lay out not
only the growing body of evidence connecting IP education
and collaborative practice to Quadruple Aim goals but also
highlight the need for additional work in this area that is
theory-driven and rigorous (Brandt, Lutfiyya, King, &
Chioreso, 2014; Havens, Gittell, & Vasey, 2018; Reeves,
Clark, Lawton, Ream, & Ross, 2017; Reeves et al., 2017).

The Relational Model of Organizational Change builds on
earlier RC theory of the importance of shared goals, shared
knowledge and relationships to successful coordination in
work environments (Gittell et al., 2006, 2013). The
Relational Model of Organizational Change was first pub-
lished in 2013 as a way to think about improving RC in
teams and describes relationships between “relational, struc-
tural, and work process interventions as leverage points for
changing deep-seated patterns of interaction” (Gittell et al.,
2013; Relational Model of Change, n.d.). The concept of RC

has been operationalized as a fully validated survey with
documented internal consistency, interrater agreement and
reliability, structural validity and content validity (Gittell,
2003; Gittell, Seidner, & Wimbush, 2009; RC Survey
Validation, n.d.). The RC survey has seven dimensions—
four of which measure the frequency, timeliness, accuracy,
and problem-solving nature of communication and three of
which asses the quality of the underlying relationships: speci-
fically the degree of shared goals, shared knowledge, and
mutual respect. Prior studies have shown positive, significant
relationships between RC in the quality and efficicency of
work (e.g. in airlines as well as patient care) (Cramm &
Nieboer, 2012; Gittell, Weinberg, Bennett, & Miller, 2008;
Havens, Gittell, & Vasey, 2018). For example, Cramm and
Nieboer found positive associations between RC score and
quality of chronic care delivery in outpatient settings (self-
management support r = 0.217, p < 0.01, decision support
r = 0.190, p < 0.01) while Gittell et al. (2008) found lower RC
scores to be associated with excess length of stay (r = −0.46,
p < 0.01) in inpatient areas. More recently, Havens et al.
(2018) found positive relationships between RC and personal
efficacy and job satisfaction among hospital nurses (efficacy:
r = 0.25, p < 0.00; job satisfaction: r = 0.27, p < 0.00).
However, few studies have specifically examined change in
RC scores over time following an intervention aimed at
improving team communication and relationships.

The impetus for this study was a desire to improve team
functioning and efficiency of work among inpatient AHF care
teams at a large academic medical centre in the Pacific
Northwest. The AHF care teams were encountering challenges
with team communication, task integration, readmission
rates, and poor nurse satisfaction as identified during
a required needs assessment conducted in preparation for
writing a grant to support the study (Zierler et al., 2018).
Heart Failure is a highly prevalent and complex illness that
requires multiple professions to provide safe coordinated care.
Currently, six million Americans, primarily older adults
(≥75 years of age), have HF (Heidenreich et al., 2013). As
the population ages, HF is increasingly prevalent, with over
eight million people expected to be living with HF by 2030
(Heidenreich et al., 2013). Heart Failure is the most common
cause for hospital admission and readmission in the United
States—with nearly 25% of HF patients readmitted within
30 days (Avery et al., 2012; Suter et al., 2014). HF treatments
are also the most expensive of all Medicare diagnoses (Avery
et al., 2012; Titler et al., 2008). Well-coordinated team-based
care and communication are needed to ensure that patients
are discharged at the right time with the right knowledge and
resources to continue to thrive after going home (Browne,
Macdonald, May, Macleod, & Mair, 2014).

Advanced HF is diagnosed when a patient’s disease has
progressed to the point that usual therapies are no longer
effective (Colucci & Dunlay, 2018). Treatment for patients
with AHF includes heart transplantation, implantation of
a ventricular assist device, or palliative medical management.
Heart transplantation or implantation of a ventricular assist
devices are options only available to a small percentage of
patients who medically qualify for the treatment. Care of
patients with AHF requires good team communication as
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the patient’s health status is tenous and in constant flux. This
paper is one of a series that helps answer the research ques-
tion: “Can a purposeful IP team intervention improve com-
munication and relationships among practicing health care
teams?”

Methods

Methodology/research design

A cross-sectional pre/post design was utilized to assess change
in team communication and relationships over time using
a validated web-based RC survey (see Table 1). The primary
outcomes of interest include changes in RC score at baseline
(Time 1) and a one-year follow-up (Time 2) on an overall RC
index as well as for each of the seven dimensions of RC using
a 5-point Likert-type scale.

Identification of workgroups and focal work process

Using coaching and other interactive team facilitation
approaches (Zierler et al., 2018), a small dedicated care team
(called “the AHF Inpatient Change Team”) identified work-
groups involved in AHF care (e.g., registered nurses (RNs),
advanced practice providers (APPs), social workers, physicians,
pharmacists) and a focal work process around which the work-
groups need to communicate in their daily work (“care imple-
mentation and management for AHF patients”) (see Figure 1).
Following the definition of included workgroups and identifica-
tion of a focal work process, a baseline RC survey was carried
out in April/May 2015 (Time 1) with a one-year follow-up
survey administered in May/June 2016 (Time 2).

IP team intervention

Between the baseline survey (Time 1) and the one-year fol-
low-up survey (Time 2), an IP team intervention was carried
out that included quarterly leadership workshops to review
baseline RC results and facilitated change management stra-
tegies that would help the team determine how to address the
results. The team determined that changing the structure of
morning rounds to be IP and to be carried out at the patient’s
bedside as opposed to in a conference room or in the hallway
(the previous practice) would help the team to improve the
lowest RC scores (i.e. Timely Communication, Shared
Knowledge). To help the team shift to the SIBR process the
grant team partnered with the AHF care team to provide
TeamSTEPPS training and simulated practice of the new
SIBR process. Five four-hour IP team trainings were held in
March of 2016. Each AHF care team member was scheduled
to attend one of the five trainings, thus ensuring that all team
members had an opportunity to be trained. The AHF Change
Team members and department leadership participated in the
quarterly leadership workshops, and all other members of the
AHF care teams participated in the 4-hour TeamSTEPPS
communication trainings and simulations of the SIBR pro-
cess. A more detailed description of the team intervention is
described by Zierler et al. (2018).

Study setting and survey participants

Survey participants included health-care professionals
from two inpatient units—a step-down cardiovascular tele-
metry unit and a critical care unit (CCU)—both of which
house AHF patients in partnership with the AHF service
line. Professions represented in the two units included
patient service specialists, registered nurses (RNs), social
workers, pharmacists, advanced practice providers (APPs;
i.e. nurse practitioners and/or physician assistants), and
physicians (fellows and attendings). At the beginning of
this project, a single AHF provider service covered

Table 1. RC questions included in AHF care team survey.

Dimensions Survey questions

(1) Frequent
Communication

How frequently do people in each of these groups
communicate with you about care implementation
and management for advanced heart failure
patients?

(2) Timely
Communication

Do they communicate with you in a timely way
about care implementation and management for
advanced heart failure patients?

(3) Accurate
Communication

Do they communicate with you accurately about
care implementation and management for advanced
heart failure patients?

(4) Problem solving
communication

When there is a problem with care implementation
and management for advanced heart failure
patients, do people in each of these groups blame
others or work with you to solve the problem?

(5) Shared goals Do people in each of these groups share your goals
for care implementation and management for
advanced heart failure patients?

(6) Shared knowledge Do people in each of these groups know about the
work you do with care implementation and
management for advanced heart failure patients?

(7) Mutual Respect
Do people in each of these groups respect the work
you do with care implementation and management
for advanced heart failure patients?

Note: Respondents were asked to rate each of the workgroups (including their
own) for each dimension using a 5-point Likert-type scale.

Care 

implementation 

& management 

for AHF patients

Attending 

Physicians 

& APPs 

Nurses

Pharmacists

Social 

Workers

Patient 

Service 

Specialists

Fellows 

Figure 1. Workgroups and focal work process identified by AHF Care Teams for
RC survey.
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patients on both the cardiovascular telemetry unit as well
as the CCU. During the first year of the project, the single
AHF service split into two distinct service lines—one team
that managed step-down/telemetry patients and one team
that managed patients in the CCU. The CCU and service
are closed meaning the only service provided and patients
attended to on this specific unit are critical care AHF
patients. In contrast, multiple cardiology services have
patients on the step-down cardiovascular telemetry floor
(e.g. post-myocardial infarction, congenital cardiomyopa-
thies). For this reason, only one provider workgroup was
represented in the data (representing the original AHF
service which is comprised of attending physicians and
APP’s that continue to manage AHF patients on the step-
down/telemetry unit).

Ethical considerations

The context in which surveys were carried out was part of
a larger quality improvement project. Human subjects
approval was sought for this project and was deemed exempt.
All results have been reported at aggregate levels to ensure the
confidentiality of individual responses.

Data collection

Data were collected via confidential web-based surveys (deliv-
ered via email). Surveys of inpatient AHF care team members
were carried out at baseline (Time 1) and at a one-year follow-
up (Time 2); surveys were open for one month each in spring
of 2015 and 2016. The entire population of inpatient AHF
care team members were surveyed (as opposed to a sample).
Participation was encouraged via flyers posted on the units,
weekly email reminders, and periodic announcements at staff
meetings. Participation was incentivized with $5 coffee cards
(for all survey completers) and entry into a draw to receive
one of ten $50 gift cards.

The annual team surveys included the RC survey, the
TeamSTEPPS Team Perception Questionnaire (TPQ) (results
of TPQwill be reported elsewhere), and an open-ended question
soliciting additional comments or feedback from participants.
A total of 50 questions were asked each year—seven RC survey
questions (each question included multiple workgroups; see
Figure 1); forty-two TPQ questions; and one open-ended ques-
tion. Survey completion was estimated to take 15 to 20 minutes
per respondent. This paper reports on the findings of the RC
survey at baseline and at the one-year follow-up.

Data analysis

Data were analyzed using Microsoft Excel 2013 and Stata
version 14 statistical software (Stata Corporation Inc.,
College Station, TX, USA) to assess response rates for each
workgroup as well as to calculate RC scores. Stata was used to
carry out both the RC analysis for each year of data and the
comparison of baseline and follow-up data. In carrying out
these analyses, both complete and partial responses were
included (e.g., if a respondent did not provide answers to all

of the survey questions). Partial responses counted for
approximately 5% of responses.

Relational Coordination was measured using the RC Survey.
Relational Coordination data were analyzed according to the
analytic procedures detailed by the instrument’s developer; per-
mission was granted for use in this study for research purposes
(Gittell, 2012). Relational Coordination data were first con-
structed at the individual respondent level for each of the seven
dimensions of RC. Data were then aggregated to the group level
(i.e. role) based on the seven dimensions (e.g. frequent, timely,
accurate) and as an aggregate index (RC Index).

Within the RC literature, cut-points for strengths of ties
have been established for scores to categorize them as weak
(<3.5), moderate (3.5–4.0), or strong (>4.0) based on norms
established from other data (RC Survey, n.d.). Last updated
with 2012–2015 data, terciles for each dimension of RC and
the RC index (the aggregate of the seven dimensions) corre-
spond to each partitioned third of aggregate RC survey data.

Internal consistency and structural validity

Previous research has established Cronbach’s Alpha and
Factor Analysis levels to determine RC index internal con-
sistency and structural validity. These tests are recom-
mended to be carried out as a first step in any RC
analysis to determine whether further analysis is appropriate
(Gittell, 2012). Cronbach’s alpha tests the internal consis-
tency of whether seven dimensions of RC belong in a single
construct. The Crohnbach’s alpha for this dataset was 0.90
which exceeds the 0.80 needed for an already validated
construct (Gittell, 2012). Factor analysis also confirmed
that the seven dimensions of RC form a single factor and
the RC index met the test of structural validity with factor
loadings on Factor 1 for all seven dimensions were more
than 0.95 and the proportion of variance captured by Factor
1 was 0.95. These results exceeded the minimum require-
ments for structural validity of at least 0.50 for factor load-
ings and above 0.80 for proportion of variance (Gittell,
2012). These tests provide preliminary evidence that RC in
this study is a single factor construct with high internal
consistency. These results are similar to previous studies
that have used the RC construct and indicated that further
analysis was appropriate (Gittell, 2012).

Comparison of Time 1 vs. Time 2

To examine statistical differences in the RC index means at the
two-time points, two-sample t-tests and paired t-tests were per-
formed. When respondents in Time 1 and Time 2 were not
identical (i.e. group membership changed from Time 1 to Time
2), an independent group t-test was performed.When the variable
of interest for comparison was collected from the same individual
more than one time, and therefore the observations were not
independent of one another, a paired t-test was performed. For
example, a paired t-test was used for the analysis with the study
sample of 44 survey respondents who participated in the survey at
both Time 1 and Time 2 (see Appendix).
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Results

Overall, 193 respondents completed the survey at Time 1 and
Time 2 with an overall response rate of 52.4% (total n = 368; year
1: 93/185 = 50% response rate; year 2: 100/183 = 55% response
rate) (see Table 2). Of those who completed the survey at Time 2
(n = 100), 44 (44%) had also completed the survey at Time 1.

RC analysis and comparison of RC scores at Time 1 vs.
Time 2

At Time 1 within RC scores for individual dimensions ranged
from 3.50–4.07 with an overall RC index of 3.75 on a 5-point
scale from one (lowest) to five (highest) (see Figure 2 and
Table 3). At Time 2, the overall RC index score ranged from
3.64 to 4.50 with an overall RC index of 4.10.

Improvements in scores were observed between Time 1
and Time 2 on all RC dimensions. In almost all cases these
improvements shifted the “strength of ties” categorization into
another category (e.g., from moderate to strong) (Figure 2).
The largest percent change from Time 1 to Time 2 was in
Mutual Respect (9.85%) and Frequency of Communication

(9.55%). The smallest percent change was in Shared
Knowledge (3.57%).

Means between Time 1 and Time 2 were significantly
different for the overall RC index (p < 0.01) and six of the
seven RC dimensions. Shared Knowledge is the only dimen-
sion for which the increase was not significantly different
(p = 0.125) (see Table 3). A sensitivity analysis carried out
by analyzing results of those who only participated at both
Time 1 and Time 2 found similar results (see Appendix).

Discussion

This study provides one of the first documented examples of
a purposeful IP team intervention leading to improvements in
team communication and relationships with a practicing IP
AHF care team. Using validated RC surveys, improvements in
all seven RC dimensions from Time 1 to Time 2 were demon-
strated. The purposeful IP team intervention included quarterly
leadership workshops, targeted TeamSTEPPS communication
training, and implementation of the SIBR process. An innovative
aspect of this study was the use of baseline RC results as
a diagnostic tool of team functioning and as an intervention

Table 2. Response rates at Time 1 and Time 2.

Baseline (Time 1) 1-Year follow-up (Time 2)

Workgroups Invited Responded Percentage Invited Responded Percentage

RNs (Unit 1) 58 40 69% 65 40 62%
RNs (Unit 2)a 95 30 32% 68 28 41%
Patient Services Specialists (PSS) 7 2 29% 8 4 50%
Pharmacists 3 2 67% 7 4 57%
Social Workers 1 1 100% 3 3 100%
Fellows 9 6 67% 16 8 50%
Providers b 12 12 100% 16 13 81%
Total 185 93 50% 183 100 55%

aNumbers of invited Nurses in Unit 2 change from Year 1 to Year 2 due to a unit re-organization
bIndividuals in workgroups APPs and Attending Physicians were counted as Providers.

Figure 2. Change in seven RC dimensions and RC index from baseline (Time 1) to 1-year follow-up (Time 2) with cut-points for weak, moderate, and strong ties
indicated.
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(motivation to improve various aspects of how the AHF team
functioned). Aggregate level results of the RC survey (seven
dimensions and RC index) were shared with the AHF care
teams at leadership workshops to facilitate the development of
a shared understanding of their challenges in team functioning
and to identify possible strategies for improvement. After several
leadership workshops, the AHF teams determined that they
needed team training and new ways of working together to
improve timely communication, mutual respect, and shared
knowledge. This approach empowered the AHF teams to
develop processes and structures to improve their RC.

The results of this study have had an impact on patient
satisfaction, provider and nurse satisfaction. Although we did
not specifically measure patients’ experience of care, the per
capita cost of healthcare, or population health of HF patients
(three components of the Quadruple Aim), our practice partners
have reported notable increases in patient satisfaction scores and
that implementation of the SIBR process improved work process
efficiencies (start time and duration of rounds). In addition,
nurse job satisfaction scores improved significantly from before
to after the IP intervention (Baik & Zierler, 2018a). The IP AHF
care team has reported more satisfaction in their work and have
been recognized by the health-care system for their dedication to
improve the quality and safety of care for patients with AHF by
changing the way they function as a team.

These findings are consistent with the Relational Model of
Organizational Change which links structural (i.e., teamwork
training), relational (creating safe spaces for relationships to
form and be maintained), and work process (i.e., implementa-
tion of SIBR) changes with improvements in RC (Gittell,
Godfrey, & Thistlewaite, 2013). For example, in parallel with
our RC surveys, patient satisfaction survey results for the
involved units shifted from the lowest ranking at the academic
medical centre to consistently ranking among the highest,
reflecting a positive development.

Although the overall RC index and six of the seven RC
dimension scores were significantly improved pre/post the IP
intervention, the dimension of ‘shared knowledge’ was not
significantly improved. This result was surprising because one
goal of SIBR is to have the team together each day at the
patient’s bedside to share information about the plan of care.
We had anticipated that this approach would contribute to
substantive increases in shared knowledge. While a small
increase in shared knowledge was identified, it was not statis-
tically significant (Figure 2), and has been a topic of continued
interest in the AHF care teams as well as the broader

Academic Practice Partnership. One possible explanation for
the modest increase in shared knowledge may be a lack of
collective understanding of long-term plans for patient care.
In this same study population recently, Baik & Zierler,
(2018b), found that nurses appreciated the focus on the
daily plan of care during SIBR but identified a gap between
what information was needed to provide care that day and
long-term plans for the patient. Additional research is needed
to better understand the complex interrelationships between
the multiple dimensions of team communication, shared
goals, mutual respect and shared knowledge.

This study adds to the growing evidence for SIBR implementa-
tion as an effective approach to improving team communication
and relationships (Beaird et al., 2017; Bhamidipati et al., 2016;
Gonzalo et al., 2014;Mercedes, Fairman, Hogan, Thomas, & Slyer,
2016; Pannick et al., 2015; Reeves et al., 2017; Baik & Zierler,
2018b; Walton, Hogden, Johnson, & Greenfield, 2016). Patient
safety errors—such as medication errors or adverse events—are
the third leading cause of death in the United States (Makary &
Daniel, 2016). Poor communication is a leading driver of these
types of patient safety errors (IOM, 2000; James, 2013). Changes
in work processes (such as SIBR implementation) that improve
care team communication hold great potential as a means to
reduce patient safety errors.

Previous point in time cross-sectional studies has found
associations between strength of RC ties and patient percep-
tions of care (Azar et al., 2017), care team climate (Deneckere
et al., 2012), and quality of care (Cramm & Nieboer, 2012).
Our study builds on these findings by demonstrating
improvements in RC following a purposeful IP team inter-
vention and associated SIBR implementation, providing
a model approach for care teams/settings with low RC scores.

Limitations

As with any study, there are limitations to these findings.
One of the biggest concerns is that health care is in
a constant state of change. For example, during the time
of this study, a number of changes occurred including
a shift in the organization of the AHF services (splitting
one service into two) and associated changes in service and
unit leadership as well formation of a new Accountable
Care Organization at the academic health centre adminis-
tration level. Despite these changes in staffing and organiza-
tional models, we were still able to carry out the purposeful
IP team intervention and RC scores improved. It is likely

Table 3. Independent groups t-test comparisons of seven RC dimensions and overall RC index at Time 1 and Time 2.

Baseline (Time 1) Follow-Up (Time 2)

Mean (SD) Mean (SD) Mean Difference Percent Increase t-test p-value

Frequent Communication 4.07 (0.65) 4.50 (0.61) +0.43 9.55% −4.77 0.000
Timely Communication 3.50 (0.60) 3.71 (0.65) +0.21 5.67% −2.30 0.022
Accurate Communication 3.76 (0.69) 4.01 (0.67) +0.25 6.23% −2.54 0.012
Problem-Solving Communication 3.86 (0.53) 4.17 (0.54) +0.31 7.43% −3.93 0.000
Shared Goals 3.97 (0.60) 4.32 (0.58) +0.35 8.10% −3.83 0.000
Shared Knowledge 3.51 (0.62) 3.64 (0.56) +0.13 3.57% −1.54 0.125
Mutual Respect 3.66 (0.71) 4.06 (0.63) +0.40 9.85% −3.86 0.000
Overall RC Index 3.75 (0.47) 4.10 (0.49) +0.35 8.54% −5.07 0.000

Note: SD indicates Standard Deviation; “n” ranges from 91 to 93 at baseline and 79–100 at follow-up
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that these changes influenced AHF care team communica-
tion and relationships in ways that supported positive
changes as well as contributed to challenges. Preliminary
positive results have been well-received and there is increas-
ing executive support for this type of intervention as a way
to support implementation of team-based practice transfor-
mation efforts as well as interest in becoming a more inten-
tional learning health-care system.

Another limitation encountered is related to response
rates and changes in respondents over time. The RC survey
is long and may feel burdensome to participants, leading to
lower than desired response rates. From baseline (Time 1)
to the one-year follow-up (Time 2) a number of RNs
shifted units due to the clinical reorganization. Due to
the training nature of the Fellows’ rotation schedule,
there were different Fellows from Time 1 to Time 2.
Despite these changes, 44% of respondents were the same
from Time 1 to Time 2 and a sensitivity analysis of the RC
results for these paired respondents was very similar to the
results that included all respondents (see Appendix).
Additionally, respiratory therapists were initially included
in the RC survey prior to the selection of SIBR as the
intervention focus. Respiratory therapists do not partici-
pate in daily SIBR rounds so they were excluded in this
analysis to be able to see the explicit impact of the IP
intervention.

Finally, the results described in this paper represent aggre-
gates of all workgroups and may not represent variation
within and between workgroups. These variations were not
within the scope of this paper, and we plan to delve further
into these variations in a subsequent paper.

Conclusion

The purposeful IP team training intervention was associated with
improvements in IP team communication and relationships
between workgroups. Improvements in RC across all seven
dimensions were found from baseline to follow-up. Percent
change in RC score ranged from 3.7% to 10.93%. Changes were
statistically significant for improvements between baseline and
follow-up on all but one (shared knowledge) of the RC survey’s
seven dimensions. Additional research is needed to assess rela-
tionships between RC improvements and behaviour change as
well as patient perspectives and outcomes. There is also a need to
study strategies that promote consistency and sustainability of the
SIBR process and associated increases in RC for members of the
IP health-care workforce over time. Approaches to standardizing
and scaling-up implementation of team-based interventions such
as the model described above also requires additional investiga-
tion. Findings of this study are consistent with the growing body
of RC and SIBR research and provide a useful model of
a purposeful IP team intervention in clinical practice settings.
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Appendix

Table A. Paired t-test comparisons of RC index and seven RC dimensions in Time 1 and Time 2.

Baseline
(Time 1)

Follow-Up
(Time 2)

Mean (SD) Mean (SD) Mean Difference Percent Increase t-test p-value

Frequent Communication 4.17(0.54) 4.48 (0.49) +0.31 7.43% −3.19 0.003
Timely Communication 3.58 (0.51) 3.73 (0.53) +0.15 4.19% −1.38 0.177
Accurate Communication 3.84 (0.64) 4.07 (0.56) +0.23 5.99% −2.10 0.042
Problem-Solving Communication 3.91 (0.54) 4.13 (0.56) +0.22 5.63% −2.13 0.040
Shared Goals 4.05 (0.60) 4.31 (0.58) +0.26 6.42% −2.65 0.011
Shared Knowledge 3.44 (0.64) 3.66 (0.56) +0.22 6.40% −1.95 0.058
Mutual Respect 3.72 (0.69) 4.05 (0.62) +0.33 8.87% −2.96 0.005
Overall RC Index 3.79 (0.42) 4.07 (0.39) +0.28 7.39% −3.75 0.001

n = 44 respondents who participated in both surveys
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