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Abstract

Aims: Prior research on lower urinary tract symptoms (LUTS) has focused on treatment and
management of these conditions with scant attention to prevention. The Prevention of Lower
Urinary Tract Symptoms (PLUS) Research Consortium was formed to address the complexities of
preventing LUTS and promoting bladder health.

Methods: Herein, we describe challenges faced and strategies used to develop the PLUS
Consortium into an engaged and productive transdisciplinary scientific team. We apply four
previously defined team science phases (development, conceptualization, implementation, and
translation) to frame our progress.

Results: Strategies to progress through the development phase included generation of a shared
mission, and valuing of other disciplinary perspectives. The conceptualization phase included
generating a shared language and developing a team transdisciplinary orientation. During the
implementation phase, the group developed roles and procedures and focused on conflict
management. The translation phase includes continued refinement of the mission and goals,
implementation of research protocols, and robust dissemination of the scientific work products
related to bladder health.

Conclusion: A diverse group has matured into a productive transdisciplinary team science
consortium. Achieving this outcome required dedicated effort for each member to engage in
activities that often required more time than single discipline research activities. Provision of the
necessary time and tools has fostered a transdisciplinary team science culture and rich research
agenda that reflects the complexity of the health issue to be addressed. Our experience may be
useful for others embarking on team science projects.

Keywords

cooperative behavior; interdisciplinary communication; lower urinary tract symptoms;
organizational objectives; problem-solving; research activities; transdisciplinary

Introduction

The Prevention of Lower Urinary Tract Symptoms (PLUS) Research Consortium was
formed by the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) in
2015, in recognition of the need to prevent a particularly complex set of health conditions
that are highly prevalent and create significant burden on individuals, societies, and
healthcare systems.! The NIDDK recognized the need to bring together a diverse group of
investigators to address these particularly complex health issues. Prior research on Lower
Urinary Tract Symptoms (LUTS) has focused on the treatment and management of bladder-
related conditions, with scant attention to prevention. The PLUS Research Consortium
differs from prior research groups in both aims and methods, by focusing on characterizing
bladder health and LUTS prevention in women and girls.

The social, clinical, and public health issues of LUTS highlight the need for
transdisciplinary team science and integration across clinical, epidemiologic, and behavioral
sciences to address complex health research problems that cannot be effectively addressed
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by one or even a few disciplines.2 Transdisciplinary team science has been distinguished by
Holly Falk-Krzenski as the combination of “specialized expertise, theoretical approaches,
and research methods across disciplinary boundaries, toward the goal of solving complex
problems and producing high-impact science.” A conceptual model of this approach to
science was originally developed by Abrams.3 An adapted version of the model can be
found in Figure 1.

The NIDDK request for applications (RFA) (RFA-DK-14-004 and RFA-DK-14-018) to
form PLUS set the stage for transdisciplinary science by calling for a wide range of
expertise, resulting in the desired outcome of consortium membership with diverse
disciplines (see Table 1).

This article describes the development of our transdisciplinary team science approach to
addressing LUTS prevention in women and girls during the consortium’s first four years of
funding (between 2015-2019). We frame our discussion using a four-phase model of
developing transdisciplinary teams as outlined by Dr. Kara Hall,? including development,
conceptualization, implementation, and translation. We describe how the PLUS consortium
began, has progressed, and continues to evolve though these phases. Investigators value this
unique opportunity and have provided insights and observations throughout this paper to
describe progress along the path toward achieving and maintaining a transdisciplinary
science framework. This may guide others on their journeys to transdisciplinary team
science. While the PLUS experience described herein was particularly complex due to the
breadth of the NIH charge with broad research goals, we hypothesize that these challenges
will be present in the formation and work of all transdisciplinary team science research
groups.

Development: The Inception of PLUS

Grant application responses to the PLUS Consortium RFA were required to include an
investigative team with a diversity of expertise, a gap analysis of the current state of the
evidence on LUTS prevention and bladder health promotion in women and girls, a
conceptual framework, and at least one plan to fill gaps in the evidence base. The RFA also
specified that the consortium would start from the beginning in building the evidence base
for LUTS prevention, thus creating a new field of investigation. Minimum time requirements
for all investigators acknowledged the significant time needed for learning, reflecting,
discussing, planning, and revising the PLUS vision, mission, and goals (see Table 2).
Further, this approach facilitated the initial steps for developing a transdisciplinary scientific
team, described below.2

Development of a group environment of psychological safety

In order for all team members to perceive a group environment of psychological safety,
efforts were made to promote active listening and debate and to ensure that conversations
were characterized by mutual respect and openness to new ideas.? Toward this goal, initially,
every member was encouraged by the NIDDK leadership to disengage from traditional

Neurourol Urodyn. Author manuscript; available in PMC 2021 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Schmitz et al.

Page 4

views of multicenter research networks that focused on treatment (e.g., Urinary Incontinence
Treatment Network or Interstitial Cystitis Collaborative Research Network, Pelvic Floor
Disorders Network)#> and consider all available research designs and methods to build
sufficient foundational knowledge across disciplines. Rather than prioritizing large multi-site
randomized controlled trials coordinated across research centers, PLUS uses parallel studies
and multiple methods with a strong intention to consider social, environmental, behavioral,
and cultural contributors to bladder health as equivalent in priority to understanding the
biological underpinnings of LUTS. This approach emphasizes that no individual investigator
or discipline contains all of the knowledge needed to solve the complex problems to be
addressed.

Anticipatory guidance from the scientific program officer helped PLUS members to expect
stages of ambiguity and uncertainty, as well as the potential to test and expand one’s
psychological comfort zone. Time was provided to consider disciplinary differences along
with individual perspectives and avoid the temptation to set a specific research agenda
without consideration of the alternatives at the beginning. This has ultimately enabled the
PLUS Research Consortium to benefit from prevention strategies in other disciplines and
address the complexities of LUTS prevention more comprehensively than would have been
possible with involvement of fewer disciplines.

Various strategies were used to create equitable conditions and reduce the traditionally
entrenched hierarchy of sciences 7 and perceived ordering of disciplines.8 As an example, all
members, regardless of seniority, received investigator biographies before the first meeting,
allowing them to identify shared professional and other interests and complementary skill
sets. Investigators completed the Meyers Briggs Type Indicator® (MBTI) before a facilitated
workshop at the first in-person consortium meeting. The MBTI facilitated awareness of the
different communication and interaction styles within the consortium; and to find common
ground for improved interactions.

A PLUS committee was formed to organize and develop web-based educational seminars,
with mandated attendance. These seminars facilitated rapid understanding of the variety of
expertise within and outside of the consortium. Topics included those relevant to bladder
health, prevention science, technology, specific populations (e.g., LGBTQ, preghant women,
athletes, women in the military), and transdisciplinary team science methodology.

Generation of a shared mission and goals

The creation of a shared mission and goals provides transdisciplinary team members with
the opportunity to define a shared problem space that includes relevant information from a
variety of perspectives.? A unique PLUS perspective is that LUTS prevention requires an
explicit new understanding and evidence base about bladder health. Members agreed that
although promotion of bladder health and LUTS prevention were distinct but related issues,
the line between them was blurred and bladder health and LUTS were best viewed as
existing on a continuum. While there was some understanding of risk factors for LUTS
based on existing research literature, there was no generally accepted definition for ‘bladder
health’. The group determined that the defining features of bladder health!® are more than
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the absence of LUTS and agreed that a woman’s or girl’s bladder health is affected by many
factors beyond just individual biology.

A professional facilitator was engaged early in the team development process to help
members build an initial goal statement and proactively identify and discuss potential
challenges. The facilitator helped members to develop informed decisions by demonstrating
and exploring a variety of communication strategies (Table 3), including active listening to
many voices, advocating for breadth of discussion, allocating time for different perspectives
to be expressed, and coming to consensus or agreement to revisit issues later when there
were a variety of opinions that could not be fully heard.

Externalization of group cognition

In order for a team of scientists from diverse disciplines to address complex problems
effectively, they must process information outside their area of expertise. Externalization of
group cognition occurs when a group engages in creative problem solving to bring ideas
from multiple perspectives.? A pivotal moment in the PLUS Consortium’s externalization of
group cognition was the process of evaluating conceptual frameworks that had been included
in each site’s initial research grant applications. Lively discussions led to development of an
adapted conceptual framework designed to guide the PLUS research agenda. The agreed
upon framework! (see Figure 2) drew from traditional social ecological models,
biopsychosocial models, Glass and McAtee’s Society-Behavior-Biology Nexus, and the
World Health Organization’s conceptual framework for action on the social determinants of
health.12-15 Through the generation of this conceptual framework over a period of several
months, the value and relevance of all disciplines was crystallized. The PLUS conceptual
framework and prioritized research themes were inclusive of all represented disciplinary
perspectives and spanned all levels of social ecology.

Development of critical awareness

In the development of effective transdisciplinary scientific teams, members mature over time
in awareness of the strengths and limitations of their own and other participating disciplines.
2 At the start of scientific initiatives involving multiple disciplines, predictable resistance to
task design hierarchies exist. This resistance has been described in separate work using case
studies series as “vehemently rejecting the serving role”’ and “defensive posturing”® against
a perceived dominant discipline. Naturally occurring, resistance can be a marker of
important underlying disciplinary symbolic divides.® Knowledge production and
organization of science by disciplinary “differences in work content and work style, patterns
of explanations, frame of reference, and institutional contexts can be large and have to be
bridged.”’

Most PLUS investigators were new to transdisciplinary research and had not yet experienced
the known challenges and struggles to bridge these divides and the rewards of doing so.
Many investigators were accustomed to knowing what is disciplinarily “right” and having
their perspectives accepted without further discussion. But awareness grew that at a bare
minimum, acknowledging and “naming” symbolic divides is a necessary part of
transdisciplinary work, as is recognizing that emphatic resistance or defensive posturing on

Neurourol Urodyn. Author manuscript; available in PMC 2021 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Schmitz et al. Page 6

an issue might represent differing disciplinary philosophies, not just stubborn individual
opinion.

PLUS members are gaining confidence in naming the symbolic divides and welcoming
differing values, perspectives, and disciplinary expertise in particular methods or content.
The emerging critical awareness about the value of diverse opinions is beginning to
advantage the scientific work of the PLUS consortium by enabling collaboration and
communication among heterogenous group members on equal terms’ and promoting
sustainable, authentic relationships over time. An example of this is a “communication
norms” document PLUS members developed, with one item that declared members agreed
to acknowledge an inability to accept a certain position means either a) a failure to
understand said position or a b) fundamental disagreement (see table 3 of other selected
norms). Clarification of norms led to more robust discussion and coming to terms/
compromise.

Conceptualization—Several strategies were used to advance the second phase of
transdisciplinary team science, including generation of a shared language and development
of a team transdisciplinary orientation. Each is described in detail below.

Generation of a shared language

During the second phase of development of a transdisciplinary scientific team, members
begin to learn each other’s disciplinary language and develop a shared vocabulary.?2 PLUS
made use of naming symbolic divides to navigate from the development to the
conceptualization stage, as evidenced by creation of a shared language. To help promote
shared language, a sub-group was tasked with developing a document of common
terminology, as PLUS investigators frequently observed that colleagues spoke a different
scientific “language.” The terminology document included definitions for different
components of bladder health and LUTS;19 biological sex, gender identity, and sexual
orientation; life course concepts; medical terms; feminist terms; terms to promote
inclusiveness and cultural sensitivity; and preferred terms for dissemination of PLUS work.
Understanding differences in language required considerable patience, tolerance, and
ongoing dialogue and discussion. Although many investigators found this developmental
stage to be slow and less efficient than interacting with others who ‘think and act alike,” it
was foundational for effective working relationships among the members. Communication
norms were developed to assist with navigating this period (Table 3).

Besides terminology, shared language included establishing a working knowledge of
methodological approaches that were new to many. Early in the first year of PLUS, the
concept of community engagement was introduced as a potential method to gather or create
essential foundational data to inform future LUTS prevention and bladder health promotion.
Most PLUS members had limited exposure to community engagement in research. Ongoing
dialogue and educational sessions prepared PLUS members to seek community input on our
investigator-proposed measure of bladder health. Input from community stakeholders
ensured that our definition of bladder health was grounded in lived experience and was
instrumental in shaping our initial project, a qualitative research study to explore experiences
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of women and girls with regard to bladder health and LUTS.16-19 PLUS members with and
without prior community engagement experience developed a Community Engagement
Practices and Procedures manual to develop a shared language for PLUS members to use in
all future research endeavors.

Implementation: Getting the work done.

Once transdisciplinary teams achieve a shared language, goals, and orientation, the research
work can be implemented. There are discipline-specific approaches to carrying out the work
of research. Differing assumptions regarding who knows what, who does what, how things
get done, and how interactions occur can cause conflict. Common strategies used during this
phase include development of philosophical statements, policies, and procedures, as well as
setting cultural and procedural norms for managing conflict and team learning.

PLUS investigators remained united in the desire to have an inclusive consortium
infrastructure that cultivated mutual respect across different disciplines. To promote this
goal, all PLUS committees and working groups were designed to have all-research center
representation and multi-disciplinary representation to the fullest extent possible. Further, an
explicit set of norms was developed and endorsed by PLUS members that included
statements about diversity and opportunity (e.g.; solicit and listen to all voices, perspectives,
and opinions), responsibility (e.g.; members will hold one another accountable for accepted
responsibilities, while allowing for flexibility in assignment/reassignments), learning (e.g.,
adopt a philosophy of plain language writing to promote transdisciplinary communication),
sustainability (e.g., cultivate the culture of a ‘peer learning community” and develop ‘buy in’
to maintain engagement by all consortium members), and conflict transformation (e.g., when
communicating disagreement or criticism, be constructive and courteous).

An additional facilitator to transdisciplinary teamwork was recognizing the perspectives of
PLUS members whose time was primarily devoted to active clinical practice versus non-
clinical academic responsibilities. Thus, in addition to members of the coordinating center
and NIDDK, the Executive Committee always includes representation from one primarily
clinically oriented and one primarily academically oriented Principal Investigator (PI). This
committee has met weekly to advance and monitor the progress of PLUS activities, to act as
a clearinghouse for issues brought forward by members, and generate action items and
agendas for upcoming work. Pl representatives serve on a 6-month rotation cycle, with new
pairings of clinically oriented and academically oriented Pls. This strategy for diversity in
views by PI representation on the Executive Committee is an example of balancing power,
building trust, keeping the perspective of the consortium fresh, and fostering a culture that
views change as positive.

Conflict Management and Team Learning

Conceptual confusion due to misinterpretation resulting from differences in terminology
across disciplines can create conflict in development of transdisciplinary scientific teams.?
To maintain a fresh perspective, address conflicts, and meet the needs of the consortium,
positive disruption can be useful. Positive disruption can occur with changes in group
leadership, membership, structure, and sometimes even mission. This continues to be
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encouraged by PLUS consortium policies. For example, as the work of the terminology
group progressed, members became clear that more focused effort on measuring bladder
health was necessary. Conflict was possible, given that the work to be done was distinct
from what the original terminology group was formed to do. As questions arose about
whether to add members to the terminology group, another solution arose. Rather than
reassigning the existing terminology group to this new task, a different organizational
structure was developed to capitalize on PLUS member expertise in measurement and
survey design. Members of the consortium with relevant expertise were enlisted to bring
fresh and diverse perspectives into the discussion. The leads of the newly formed
measurement group, selected by the PLUS Executive Committee, included a small group of
three members with specific expertise in epidemiologic research, survey development, and
LUTS.

Despite expressions from some investigators of discomfort with structural change, benefits
of positive disruption to structures were also acknowledged by consortium members. These
benefits included (a) personally getting to know far more individuals within the larger group,
(b) having the opportunity to articulate/teach our differing disciplinary assumptions; and (c)
learning the disciplinary language/jargon of others. These strategies allowed the formation
of new PLUS-specific (not discipline specific) language, perspectives, and methods to
emerge and for shared priorities to become solidified, along with new comfort with
embracing shared values. Overlap in membership of project-based work groups and
flexibility gained with these strategies has made for surprisingly high efficiencies in
completion of very complicated work, as evidenced by publications, presentations,
completed and ongoing multi-site projects, and the successful development of a cohort study
that is planned for another five years of funding of PLUS. This cohort study will aim to
address multiple specific research questions, including the distribution of bladder health in
the general female population, and risk and protective factors for bladder health and LUTS
that can be targeted through future LUTS prevention and bladder health promotion efforts.

Looking to the future

As our transdisciplinary research progresses, PLUS will use the adaptive skills it has
developed to address new opportunities and challenges. Challenges may develop because of
the addition of new tasks over time and the absence of a “blueprint” for how
transdisciplinary research teams should approach a new task. The need to revise or develop
shared goals for new translational scientific endeavors is recognized. Anticipating this
challenge, PLUS held a mid-course meeting to review, revise, and clarify PLUS’ mission,
vision, and core values (the revised version is in Table 2) Future periodic meetings including
all consortium members are planned to update and evaluate any needed course corrections.

PLUS investigators recognized the need for upfront time to develop a positive
transdisciplinary culture, and that this would likely delay short-term productivity when
judged by traditional metrics (e.g., publications, presentations, and abstracts at national
meetings). These short-term delays have already been offset by progress with conceptual
work and research that promises a significant health impact, including 11 peer reviewed
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papers,18.9.14-21 26 peer reviewed abstracts, 2246 and 15 invited presentations to date. PLUS
has formalized key strategic initiatives informed by the shared language, critical awareness,
and transdisciplinary orientation developed over the past four years. Plans are in place to
iteratively update goals for tasks and deliverables and review our progress. PLUS
investigators also plan to evaluate the success of our transdisciplinary development and
collaboration through bibliometrics and reviewing evidence of transdisciplinarity (e.g.,
diversity of expertise on committees and in dissemination products). PLUS members
recognize the importance of rigorously evaluating productivity and the transdisciplinary
nature of the research, given the large investment in the formation and development of our
Consortium.

There is evidence that the PLUS Consortium is maturing as a transdisciplinary team.
Products include a strong conceptual framework,® a clear working definition of bladder
health,® insights from the PLUS consortium qualitative study,14-16:25 completed literature
reviews,20 development of items to measure bladder health and protocols to validate the
instrument (not yet published), submitted and planned manuscripts, completed academic
presentations, ongoing foundational studies, and a solidified commitment to community
engagement.

Our next steps will include completing the current ongoing activities of refinement and
validation of a bladder health instrument; engaging adolescent and adult women in
stakeholder councils and studies on bladder health and strengthening our community
engagement infrastructure. As mentioned above, PLUS anticipates launching a landmark
observational study of bladder health in women and girls across the US in the next few
years. Confidence in accomplishing these diverse goals arises from the foundational work
done to build a well-functioning transdisciplinary team.

Conclusion

The original PLUS RFA described a limited interdisciplinary perspective. The term
‘transdisciplinary team science’ was unknown to most PLUS members at the outset.
However, the success of the team in developing a transdisciplinary approach has facilitated
an expanded health-focused vision for research to address LUTS prevention and bladder
health promotion in women and girls. This expanded vision, which views women and girls
within a broad social ecology, is unlikely to have occurred without the variety of disciplines
represented in PLUS. The dedicated effort for each member to engage in the
transdisciplinary process is reaping rewards. The leadership of the NIDDK in providing the
resources necessary for creating a solid transdisciplinary culture to address a novel research
agenda was absolutely essential. We are encouraged by the significant progress to date. Yet
there is still much work to do before we will know whether the transdisciplinary juice is
worth the squeeze. We hope that the PLUS Consortium and PLUS productivity may inform
other arenas of health sciences research and shift traditional paradigms, which often focus
on the identification and treatment of symptoms, to a paradigm of health promotion and
disease prevention.
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FIGURE 1.

Transdisciplinary Research Conceptual Model (Adapted from Abrams DB Transdisciplinary

paradigms for tobacco prevention research. Nicotine and Tobacco Research 1:S15-S23,

1999)
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FIGURE 2.
Prevention of Lower Urinary tract Symptoms (PLUS) among girls and women: A conceptual
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