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Abstract

Background: Despite evidence that communication and teamwork are critical to
patient safety, few care processes have been intentionally designed for this purpose
in labor and delivery. The purpose of this project was to design an intrapartum care
process that aims to improve communication and teamwork between clinicians and
patients.

Methods: We followed the “Double-Diamond” design method with four sequen-
tial steps: Discover, Define, Develop, and Deliver. In Discover, we searched profes-
sional guidelines and peer-reviewed literature to delineate the challenges to quality
of intrapartum care and to uncover options for solutions. In Define, we convened an
interdisciplinary group of experts to focus the problem scope and prioritize solution
features. In Develop, we created initial prototype solutions. In Deliver, we engaged
clinicians and patients in rapid cycle testing to iteratively produce a care process
called “TeamBirth” that aims to improve team communication.

Results: We designed TeamBirth, an intrapartum care process composed of brief
team meetings (‘“huddles”) between clinicians and patients. Huddles are navigated by
a shared planning board placed in the labor and delivery room in view of the patient
and their care team. The board promotes transparent and reliable communication and
contains four areas to be acknowledged or discussed: (a) the names of the team mem-
bers, starting with the patient; (b) the patient's preferences; (c) the care plan for the
patient, baby, and labor progress; and (d) when the next team huddle is anticipated.
Discussion: We identified an opportunity to improve the safety and dignity of child-
birth care through an intrapartum care process that promotes reliable and structured
communication and teamwork. Future work should evaluate the acceptability and

feasibility of implementation and potential impact on safety and experience of care.
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1 | INTRODUCTION

Almost all sentinel events in health care can be attributed
to the ways individuals and teams interact with systems
(“human factors”) rather than medical inevitability.l‘2 These
challenges are particularly apparent in obstetrics where re-
source needs can be highly dynamic and clinicians may
struggle to effectively coordinate their efforts and make de-
cisions collaboratively with patients.S'5 Although sentinel
events in health care are usually classified by clinical diag-
nosis, many causes of preventable harm appear to be rooted
in failures of communication and teamwork.® These failures
may be because of, in part, clinical environments and care
processes that are not well designed to support team-based
work.””? Nonetheless, the science of designing, testing, and
implementing care models that promote communication and
teamwork remains nascent.

Traditional improvement efforts in clinical settings focus
on alternate approaches: making evidence-based informa-
tion more readily available by means of guidelines or direct
decision-support, auditing clinician performance, or ad-
justing incentives by means of payment or malpractice re-
form.'! These efforts represent important steps to improve
outcomes, but initiatives focusing on these strategies alone
have not been successful in creating large-scale and sustained
i111provements.14’15 Knowledge and motivation may be in-
sufficient to change the status quo without redesigning and
structuring care processes. Notably, improvement efforts that
include innovations that simplify care processes and promote
teamwork have had significant impact on patient safety at
scale.'®!7

The rate of first-time cesarean births—a potential marker
for quality of care—is known to vary tremendously between
hospital in the United States and often independently from
patient needs or preferences.18 We describe our use of design
thinking methodology to produce a scalable, intrapartum care

FIGURE 1

process that aims to improve communication and teamwork
between clinicians and patients to address harmful variation
in the quality of childbirth care in the United States and po-
tentially beyond.

2 | MATERIALS AND METHOD
Between January and December 2017, we employed the
“Double-Diamond” design thinking process (Figure .k
This model provides a process for exploring and testing ideas
through sequential phases of divergent thinking where poten-
tial solutions and options are creatively generated (Discover
and Develop phases), and convergent thinking, where ideas
are pared down and refined (Define and Deliver phases). In
our application of this process, the transition from divergent
to convergent thinking was based on reaching saturation of
distinct options, and the transition from convergent to diver-
gent thinking was guided by a prespecified logic and/or direct
data and feedback from end users or expert consultants. The
process was led by the multidisciplinary author team, which
includes practicing obstetricians, health system researchers,
designers, and implementation scientists, based within an in-
novation center at the Harvard TH Chan School of Public
Health and Brigham and Women's Hospital.

2.1 | Discover phase

The Discover phase is the first divergent phase of the
Double-Diamond process where the design team explores
the problem they want to solve and deepens their under-
standing of the issue and all the potential solution options.
During this phase, we conducted an extensive exploratory
review of professional guidance, peer-reviewed literature,
and public quality improvement toolkits to understand the

The Double-Diamond Design Model. The Double-Diamond design was popularized by the British Design Council and includes

four divergent and convergent phases: Discover, Define, Develop, and Deliver
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context of variation in obstetric outcomes in the United
States.>*71* we put particular emphasis on variation in
hospital-level cesarean birth rates based on broad stake-
holder interest in the relationship between cesarean birth
and value-based care and precedent for cesarean as a proxy
for quality of labor management.”?! We synthesized the
broad range of strategies identified into higher-level cat-
egories to consider targeting with our solution (eg, limiting
cesareans for lack of progress in the latent phase, requir-
ing a second opinion for intrapartum cesareans) and then
developed a causation map of all potential strategies and
the mechanisms through which they could affect cesarean
birth rates.

2.2 | Define phase

The Define phase is the first convergent phase of the Double-
Diamond process where the background from the Discover
phase is synthesized into a refined problem and solution
scope. We conducted this scoping process by defining the
key constraints within which our solution needed to fit.
Based on our organizational mission to improve the delivery
of health care services, we focused our problem statement on
facility-level improvement, rather than health policy reform,
professional education, or other strategies. We bounded our
ideation to the clinical episode between admission to the birth
facility and birth of the baby based on identifying this as a
high leverage moment to impact care. Based on methods pre-
viously used to develop other simple communication tools,
including the WHO Safe Surgical Checklist and the WHO
Safe Childbirth Checklist, our interdisciplinary team, includ-
ing obstetric clinicians, researchers, and designers, devel-
oped a set of hierarchical criteria for evaluating the merits of
each strategy to further narrow the focus of our design work:

1. Evidence: We reviewed the level of evidence for each
publication and included all high-quality publications
(level TA-IC); we also included other unpublished stud-
ies, reports, and guidelines, which may have had lower
levels of evidence, but were directionally consistent with
high-level evidence.

2. Impact: We prioritized strategies that would capture and
affect the greatest number of laboring patients based on
the magnitude of their impact in prior studies and the por-
tion of cesarean births they would address based on cur-
rent population-level data (eg, the prevalence of the type
of cesarean birth they addressed such as repeat vs. primary
cesareans, and the prevalence of the indication(s) they
addressed).

3. Simplicity: We prioritized strategies that would integrate
within existing workflows and optimize processes for
clinicians.

4. Scalability: We prioritized strategies that could be used
across a wide range of facility types and care delivery
contexts.

These criteria first prioritize the design team's level of
confidence in the potential effectiveness of each strategy in
preventing unnecessary cesarean births (evidence and im-
pact), followed by those that the team felt had highest po-
tential to be addressed through simple and scalable solutions
(Appendix S1).

We then convened an expert consultant group of over 50
stakeholders within childbirth disciplines to critically review
the problem scope, potential solution strategies, and the rank-
ing of these strategies. We chose these stakeholders to ensure
we had viewpoints from differing perspectives and widespread
contexts, including practicing clinicians, professional organi-
zational leadership (American College of Obstetricians and
Gynecologists, Association of Women's Health, Obstetrics
and Neonatal Nurses, and American College of Nurse
Midwives), implementers of established childbirth quality
improvement bundles (Institute for Healthcare Improvement
and California Maternity Quality Care Collaborative), pa-
tient advocates and doulas, and researchers with expertise in
obstetric quality improvement, and/or design and engineer-
ing methods. Given our aim to design a solution that could
be scalable across contexts, we also prioritized including
perspectives from a broad range of geographies across the
United States, hospital types, and practice models.

The expert consultant group participated in a two-day,
in-person meeting where we conducted multidisciplinary
small and large group sessions that surfaced as many con-
siderations as possible about the proposed rankings (not nec-
essarily reach consensus), and concerns and weaknesses for
each strategy. All design meetings were held under “Chatham
House Rule,” to reduce the risk of groupthink and avoid ex-
clusion of unpopular views—participants were encouraged
to speak as individuals and contest opinions of other partici-
pants. We avoided attribution to individuals to minimize con-
cern for personal reputation or official duties and affiliations.
In this manner, the group identified facilitators and barriers
that may affect the design and implementation of a solution
for each strategy. After completion of the solution design,
participants opted in to being identified as meeting partic-
ipants to registered viewers of our freely available website
(www.ariadnelabs.org/aria).

We reevaluated the rankings and prioritization after the
meeting and identified intrapartum decision-making as a
focal point. The experts highlighted timing as a key chal-
lenge for intrapartum management, particularly with regard
to determining when to admit, when labor is not progress-
ing adequately, and when to perform an operative delivery.
Existing guidelines lack specificity with regard to the timing
of decisions, which in cases of error appeared to either occur
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too soon or too late. In the absence of specificity, the expert
consultants shared the view that decision-making is often
tacit and one-sided rather than collaborative. We also recog-
nized that this lack of collaboration, particularly with regard
to keeping the patient informed and engaged in decision-
making, may have an impact on cesarean rates, and on qual-
ity of care. The discussion also raised the issue that tools that
only operate at the moment of decision to deliver are often
too late to influence the outcome.

2.3 | Develop phase

The Develop phase is the second divergent phase in the
Double-Diamond process where the design team explores
potential design options within the scope established in the
Define phase. We started our solution development pro-
cess by mapping the key actions and interactions for each
member of the clinical care team from triage through de-
livery to understand existing workflows around teamwork,
communication, and decision-making in intrapartum care
and to identify opportunities for irnprovernents.22 We also
conducted 23 semi-structured “rapid cycle feedback” in-
terviews with frontline nurses, midwives, and obstetricians
in the United States to understand their decision-making
processes and to identify the minimum set of information
that each team member needed to provide effective, safe,
and dignified care. The clinicians interviewed came from a
diverse set of facilities with delivery volumes ranging from
50 to over 5000 births annually and different practice mod-
els, including midwifery care, hospitalist care, and private
practice, to allow us to design for scalability early in the
development of our solution.

Based on the opportunities for improvement identified
through the mapping and interviews, we developed “proto-
types” (rough models or samples of possible product designs)
for potential solutions. The prototypes represented the “mini-
mum viable product” (MVP): a low-time, low-cost prototype
that contains just enough content and structure to enable ef-
fective feedback on features that would be usable. The low
investment nature of an MVP allows product developers to
make rapid and substantial changes to refine the tools based
on testing and feedback.” The prototypes focused on struc-
turing the minimum content that should be communicated for
every patient, during every labor assessment, across all, or
almost all, contexts.

We developed a logic model as a visual way to describe
the relationship between resources, activities, and outcomes
for our intrapartum decision-making strategies and proto-
types.24 The logic model aimed to ensure that the tools and
activities we developed were clearly on a pathway toward our
targeted outcomes. We iteratively revisited the logic model
throughout the Develop and Deliver phases based on our
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refined designs to ensure that no extraneous features were
added into designs that did not directly lead teams toward our
intended outcomes.

2.4 | Deliver phase

The Deliver phase is the final convergent phase of the
Double-Diamond process where the design team refines the
prototype options to develop and test a final version of the
solution. To guide our refinement process, we used two key
principles that our solution needed to be optimized for:

1. Simplicity: Designs should provide the minimum nec-
essary structure to make it easier for teams to do the
“right” thing.

2. Team communication: Designs should promote teamwork,
including “psychological safety” and structured commu-
nication opportunities within the care team, including the
patient, the nurse, delivering practitioner (obstetrician or
midwife), and others who may be present to provide clini-

cal care or offer labor support.25

We reconvened our interdisciplinary expert group to
share our MVPs of a structured labor assessment conver-
sation and to solicit critiques on the content, resource, and
workflow considerations that would affect them. The group
explored how the MVPs would affect each team member
individually and interpersonally in the labor and delivery
process. This discussion highlighted an opportunity to be
more intentional about integrating the voice of the patient
and their perspectives on assessments and plans during in-
trapartum care.

After this second convening, we revised the prototypes
and reformulated the structured labor assessment as a pro-
cess of brief team meetings throughout labor (“huddles”)
centered on a shared planning board in the labor and delivery
room, which provides a simple reference for the minimum
essential content the team should discuss. We then solicited
further feedback using interviews with frontline clinicians,
unit managers, and patient advocates, and interdisciplinary
simulations with clinical teams at three local labor and de-
livery units. We used this feedback to refine the prototypes
and increase the likelihood that the huddle process and shared
planning board could work across multiple contexts and clin-
ical care environments. The interdisciplinary simulations in
particular aimed to capture the way the teams would interact
with each other and the shared planning board to ensure we
were designing for our goal of promoting more effective team
communication throughout labor. The final versions were
generated by an expert in human-centered design after indus-
try best practices (unambiguous language, efficient layout,
and font and object sizing).
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3 | RESULTS

3.1 | Improvement opportunities

Our design process revealed specific opportunities to over-
come existing challenges to effective teamwork and com-
munication. We consistently heard from experts and end
users that in the current state, every member of the team
may not feel they have permission or opportunity to honestly
and fully provide input into the care plan. In particular, the
preferences, values, and unique knowledge (ranging from
symptoms to energy level to mood) of the patient are often
not reliably elicited. Care plans are also often imprecise and
conflate concerns related to the patient, the fetus, and labor
progress when in fact it may not be appropriate to do so (eg,
making the decision to perform a cesarean in the presence
of a newly developed maternal fever and a category II fetal
heart tracing even when there may not be a clear indication
to do so). Finally, patients and clinicians often conclude team
discussions without a unified understanding of when the next
assessment or discussion should take place.

3.2 | TeamBirth solution

We designed an intrapartum care process that is composed of
recurring team huddles throughout labor guided by a shared
planning board (Figure 2). The care process addresses the fun-
damental challenges mentioned above by providing a meet-
ing point during these recurring team huddles and promoting
an environment of psychological safety for the full team by
intentionally including the patient, their support person(s),
nurse, practitioner, and any other clinicians involved in their

care to coordinate and align each of their different sets of
information, experiences, and expectations.

The four quadrants of the shared planning board aim to
structure and prompt four core behaviors during huddles that
we identified as the minimum elements to address current
communication challenges while adhering to our design prin-
ciple of simplicity, including the following:

1. Naming each member of the team, beginning with the
patient and including the nurse and delivering practitioner,
and ideally supporting people and other key clinical or
nonclinical team members; this behavior aims to sig-
nal the value of each person's input and provide both
permission and opportunity for everyone to contribute.

2. Providing space to elicit the patient's preferences, symp-
toms, and subjective experiences in an ongoing way
throughout care to help inform clinical assessments and
care plans.

3. Delineating the care plans to support and manage patient
well-being, fetal well-being, and labor progress to pro-
vide clarity on the basis for decisions and to avoid risk
conflation.

4. Setting shared expectations for next planned evaluation
to promote transparency across all members of the care
team.

These behaviors align with professional guidance and
what many clinicians reported as ideal practice. The aim of
this design is to ensure that these ideal practices occur more
reliably, rather than to initiate new practices. Our logic model
demonstrates the pathway from the inputs of our proposed
care process innovation to the potential impact on both safety
and dignity for patients (Figure 3).

Labor and Delivery Planning Board

TEAM

PREFERENCES

S8 S e

AW(@LAB

PLAN
Maternal:

Fetal:
Progress:

NEXT ASSESSMENT

EARLY [ABOR

ACTIVE LABOR PUSHING

FIGURE 2  Shared Labor and Delivery Planning Board. The shared labor and delivery planning board in the labor room provides an

opportunity to structure the huddle, share critical information, and facilitate shared decision-making
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FIGURE 3 Logic Model for TeamBirth. The ultimate logic model for TeamBirth theorizes that the psychological safety fostered by the team
huddles and structured communication prompted by the shared labor and delivery planning board will lead to improved safety and dignity by

improving communication and teamwork throughout labor and delivery

4 | DISCUSSION

We identified an opportunity to improve the safety and
dignity of childbirth care through an intrapartum care pro-
cess that promotes reliable and structured communication
and teamwork. In creating TeamBirth, we aimed to address
pain points and motivations of the patient and the practi-
tioner team. The huddle process and collaborative planning
board creates a shared mental model for all team members
upstream of critical decision points. The huddle brings the
key team members (patient, nurse, and practitioner) together
at important moments and provides a structure for shared
decision-making. This process fosters communication as a
collaborative process among all team members, which not
only brings accountability, but also brings transparency and
psychological safety. By enabling more reliable communi-
cation, we hypothesize that decision-making will be more
consistent and precise, and therefore lead to more inclusive,
safer, and patient-centered decisions, including those about
the timing of admission and delivery.

The huddles and shared planning board align with recent
World Health Organization guidelines, which advocate moving
from rigid adherence to labor progress protocols and toward
an enhanced model of team communication and feedback®;
recent evidence has also shown that huddles enable transpar-
ency and allow key team members to align on care plans.”’°
Although TeamBirth aims to address these challenges, suc-
cessful implementation will require changes in institutional
and occupational cultures and perhaps enhancements in
communication skills. These changes may be facilitated by
intentionally designed approaches that provide structure and
promote accountability without burdening clinical teams.

Design methods are rarely described in obstetric litera-
ture; they may, however, provide important insights and op-
portunities for critical inquiry into how care is provided. The
merit of the TeamBirth design must ultimately be determined
by its efficacy across a broad range of practice contexts. Our
intention is to present the initial output of what we hope will
be an incremental effort to design, test, and scale improve-
ments in intrapartum care. The strengths of our approach
include rigorous human-centered design methodology and
use of evidence-based features. We coproduced the ultimate

solution with expert stakeholders and end users to ensure face
and construct validity. By integrating simplified and struc-
tured communication and shared decision-making processes
directly into existing clinical workflows, our solution has
higher potential to be acceptable to clinicians, desirable to
patients, and feasible to implement.

Our design has several limitations. The care process is
scoped to address intrapartum decision-making during the de-
livery hospitalization period. Therefore, this design will not
address all of the systemic factors that may be affecting safety
and dignity of childbirth care across the United States, such as
limited prenatal education or implicit or explicit bias. Within
the scope of our initial design process, we were also limited in
our ability to test our design with laboring patients in real clin-
ical scenarios. The simulations with clinical teams highlighted
many key practical considerations, but there will be further
adaptations needed based on implementing TeamBirth in var-
ious care contexts. Future work is needed to test these tools in
practice and to evaluate their acceptability to clinicians and
patients, their ease of use, their feasibility of implementation,
and their impact on maternal and neonatal outcomes.
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