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KEY POINTS

� The integration of stakeholder engagement in diabetes research, quality improvement
(QI), and clinical care is growing.

� Many funding organizations promote partnerships with key stakeholders in the planning
and conduct of research to ensure that research outcomesmatch the values of the patient
and provider communities.

� The creation of family and youth stakeholder committees has furthered the integration of
the patient and caregiver voice in implementation and dissemination of research findings
in the clinical setting. The T1D Exchange QI Consortium is an example of a national QI or-
ganization that has fostered a strong Patient/Parent Advisory Committee that contributes
to research design, implementation, and dissemination of research findings.
INTRODUCTION

The management of type 1 diabetes (T1D) is complex and requires the collaboration of
patients, parents/caregivers, multidisciplinary care teams, and other community
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supports.1 As an integral part of clinical care, quality improvement (QI) and research,
stakeholder perspectives, and stakeholder engagement (SE) require effective ap-
proaches and strategies to ensure all voices are integrated. The concept of SE,
defined as the engagement of patients, caregivers, and other health care stakeholders
as partners in planning, conducting, and disseminating clinical interventions, QI, and
research, was first initiated by the Patient-Centered Outcomes Research Institute
(PCORI) in 2010.2–4 The increasing amount of literature and funding opportunities
involving SE clearly demonstrates an increased acceptance of SE in all aspects of pa-
tient care and health outcomes, including a more patient-focused research agenda.5

Over the last decade, the integration of SE has gained significant traction, yet there is a
limited body of literature on SE in T1D scholarship, specifically.
In this article, the authors describe the current framework for SE and its application

to T1D research, QI, and clinical care across the lifespan, highlighting efforts by the
T1D Exchange (T1DX).

FUNDAMENTALS AND FRAMEWORK OF STAKEHOLDER ENGAGEMENT

Since the inception of the PCORI initiative, the mission of PCORI has been to shift the
paradigm of clinical research such that patients are not just participants, but active
collaborators in the design, implementation, and formulation of outcomes, so that
the research better matches values meaningful to the patient community. The PCORI
mission statement suggests active and sustained engagement of patients and other
key stakeholders in determining research priorities as well as recommendations for
research funding.3,6 To do this, PCORI developed a rubric to provide a framework
for engaging patients and other stakeholders in all phases of research.3 It includes def-
initions of stakeholder types, examples of stakeholder roles, and considerations in the
planning, conducting, and dissemination of stakeholder-engaged research.3,5

Stakeholders include patients, providers, and both community and commercial
partners.3 Patient stakeholders include individuals with the lived experience of the
condition of interest, in addition to their caregivers and family members, as well as
advocacy or community organizations that represent patients and caregivers.7,8 Pro-
vider stakeholders include clinical health care professionals and their institutions (hos-
pitals and health care systems), researchers of the condition of interest, health care
industry players (purchasers and payers), and policymakers. Adequate diversity in
stakeholder representation is important to ensure that the research endeavors and
outcomes reflect the values of the patient community.

STAKEHOLDER ENGAGEMENT IN RESEARCH

It is recommended to include stakeholders in all stages of the research process, from
conception to dissemination. Researchers should partner with stakeholders, allowing
for open dialogue, bidirectional sharing, and meaningful contributions from stake-
holders, as well as establishing expectation of roles at the outset to ensure a produc-
tive and meaningful working relationship.9–11 PCORI researchers have recommended
that stakeholders have a collaborative role and partnership rather than a consulting or
advisory role.12–15 A review by Harrison and colleagues15 summarized foundational
principles of SE, including respect, equitable power between all team members,
open discussion forums, and creating trust between stakeholders and researchers.
Experienced programs in engaging stakeholders have also suggested providing
compensation and/or reimbursements to patients and other stakeholders contributing
time and expertise.16,17 Stakeholders should be engaged early in the process to help
with the conceptualization and prioritization of the research questions and to co-
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design the research protocol and can also contribute to developing optimal strategies
for recruitment and retention of study participants, as well as engaging representative
and hard-to-reach populations for greater external validity.18,19

When involving SE in research design, it may be helpful to the patient or family mem-
ber to better understand research methodology, recruitment, and participant charac-
teristics. Some institutions have created training programs for stakeholders to
introduce them to the purpose of research, research ethics, and human subject pro-
tections.20 Such training helps to prepare stakeholders and may also help to sustain
ongoing engagement.21 Regardless of how SE is being used to contribute to the over-
all applicability and success of a project, efforts to include stakeholders that have
been well planned and continually monitored are necessary for optimal SE and
adequate representation among patient communities.22 Outreaching to stakeholders
from diverse backgrounds that include representation across age groups, income and
education levels, and races and ethnicities can help to ensure that traditionally under-
represented stakeholders have a voice at the table. Bringing patient stakeholders to
research and opening dialogue to allow bidirectional teaching can help to create an
environment of true collaboration, where patient knowledge and experience are
valued as a subject matter expertise, fostering an environment of co-design and
collaboration.
Dissemination of research findings supported by community engagement can lead

to expanded applicability of the findings particularly in hard-to-reach populations, and
accelerated uptake in communities through community ambassadors. Furthermore,
some argue that SE in research design and execution results in better quality research
and engages and empowers patients to play a more active role in their care and that of
their community. Furthermore, the integration of SE ensures that research and clinical
initiatives are, by design, more appropriate for the community.19,22

As SE in research becomes increasingly prioritized, investigators and funding
bodies need to consider its quality and effectiveness. Although there are many pub-
lished best practices for SE, methods to evaluate the processes and outcomes of
stakeholder inclusion in research are varied in scope and content.3,23–26 SE evalua-
tions have spanned which stakeholders were represented, characteristics of engage-
ment, stakeholders’ experiences with the collaboration and perceptions of their
contributions, and descriptions of how stakeholders affected the research plans.26

The inconsistency across studies highlights the lack of a common framework by which
to appraise the impact of SE. The need remains for consensus on how to partner with
all stakeholders equitably, selection of valid measures for SE assessment, and the
identification of reportable outcomes for stakeholder-engaged research.27,28 Regard-
less, there is widespread initiative from funding organizations to enhance meaningful
SE with patient and community-based organizations in order to meet the needs and
priorities of stakeholders and to promote health equity among all stakeholders in
the long term.
In addition to PCORI, other funding bodies have promoted SE in their funding an-

nouncements and research partnerships, including the Institute for Patient and Family
Centered Care, the Agency for Health Care Research and Quality, the National Insti-
tute of Diabetes and Digestive and Kidney Disease (NIDDK), and the American Dia-
betes Association (ADA).29–32
STAKEHOLDER ENGAGEMENT IN DIABETES RESEARCH

In chronic disease conditions like diabetes, the use of SE to guide and inform research
at the design stage, through the implementation, recruitment, and retention as well as
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the dissemination of results can lead to more relevant and meaningful outcomes for
both the patient and the provider.7,33 Schmittdiel and colleagues33 describe their
experience in engaging stakeholders in comparative effectiveness research in the field
of diabetes, and their five-step process for assessing data gaps and translating gaps
into critical concepts to be addressed in pilot studies of patient-centered research
outcomes. This process entails a survey to elicit ideas for a research agenda, followed
by a representative stakeholder in-person meeting to discuss which topics can trans-
late into potential studies. Step 3 involves the refinement of ideas into a smaller num-
ber of pilot projects that are innovative, feasible, sustainable, and patient-centered
while advancing diabetes knowledge and care. These ideas are further narrowed in
step 4, with the final projects selected by the stakeholders in step 5. Other studies
have used engagement logs, interviews, focus groups, and surveys in diabetes
research studies at singular or repeated intervals and to different ends as a means
to evaluate outcomes related to SE.26,34–36

Patient-reported outcomes (PROs) and advisory committees can also inform the
development, implementation, and interpretation of pediatric research, as previously
mentioned, and can promote positive health outcomes.37–41 The use of parent or
proxy reports is commonly used to gain insight of the child, youth, and family experi-
ence. Researchers have identified possible limitations in this use of data and have
suggested that self-report by children with T1D may provide important subjective
data from the child’s perspective.42 In a study involving children aged 10 to 15 years,
Wiebe and colleagues43 evaluated the impact of maternal involvement on coping with
T1D from the child’s perspective. In a study of the T1D pediatric experience with the
use of PROs, Lassen and colleagues39 similarly concluded that the inclusion of self-
report measures is valuable and also recommended consideration of the child’s age
as well as their reading and writing skills.
In a more formalized process, the Development and Evaluation of a Psycho-social

Intervention in Children and Teenagers Experiencing Diabetes (DEPICTED) study
created a stakeholder action group (SAG) to inform their research intervention.8

The planned research intervention was to be deployed in the context of routine dia-
betes care, so they needed to ensure acceptability by all stakeholders involved,
including children and teenagers with diabetes. The DEPICTED SAG participated
in meetings, as experts by experience, to actively collaborate on the design of a
research and clinical care intervention for patients with diabetes. The funding body
for this study required SE, and the investigators cited benefits of stakeholder involve-
ment in contributions to the research intervention design as well as the promise of
acceptability of the intervention. In a similar project aimed at personalizing
evidence-based interventions to meet individual families’ needs, the Achieving con-
trol, Connecting resources, and Empowering families (ACE) study also engaged
stakeholders in the research process.44 This study randomized children and their
parents to a family-centered approach for diabetes care and measured outcomes
of HbA1c and Quality of Life (QoL). Recognizing the importance of SE and collabora-
tion in the generalizability to real-world implementation, the investigators used SE to
optimize trial recruitment, retention, and integration into routine clinical diabetes
care.44

Across every disease state there are patients and families with varying demo-
graphics, including culture, gender, language, ethnicity, race, age, education level, so-
cioeconomic status, and setting (urban vs rural).45 Therefore, when engaging with
stakeholders, a diverse group should be included. Engagement logs, interviews, focus
groups, and surveys have been used in diabetes research studies at singular or
repeated intervals and to different ends.26,34–36,46 In addition, diverse representation
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among those who provide feedback is important (eg, patient vs the parent or legal
guardian, a single parent, sibling). When using SE in a research project, special atten-
tion must also be given to ensure that SE groups involve members beyond the “usual
contributors.”47 If this occurs, the risk for marginalization may be minimized when the
effort is to tailor the interventions to the entire patient population and not just one sub-
set.47 As an example, there are inequities in diabetes care and management with re-
gard to diabetes technology prescription and utilization. To this end, Agarwal and
colleagues48 address the needs of the diverse population of people with diabetes
(PWD) and further diabetes disparities research by using intervention ideas recom-
mended by multidisciplinary stakeholders to reduce inequities in diabetes technology
use among people with T1D.
STAKEHOLDER ENGAGEMENT IN DIABETES AND DIVERSITY

SE may help mitigate underrepresentation of individuals from diverse racial/ethnic
backgrounds and disparities in T1D research.48–53 In general, individuals from diverse
racial/ethnic and/or low-income backgrounds are underrepresented in clinical trials,
and reporting of study results by racial/ethnic subgroup populations is also inconsis-
tent.54 For example, there is a wide body of literature describing underrepresentation
of racial/ethnic populations in diabetic eye disease intervention trials. A review of clin-
ical intervention trials for diabetic retinopathy and diabetic macular edema (DME) from
2001 to 2020 demonstrated that black patients with DME were 3 times less likely to be
represented in National Institutes of Health (NIH) trials and 4.5 times less likely to be
represented in industry trials, despite this population bearing a significant burden of
diabetic eye disease in the United States.51 Furthermore, clinical trial participants
are often supported by the study team and by financial compensation in maintaining
adherence to trial therapies, which may overrepresent the efficacy of treatments,
thereby limiting the generalizability, especially in communities with fewer clinical
and social supports.52 Clinical trials of diabetes technology are also overrepresented
by white participants with few individuals from diverse racial/ethnic backgrounds rep-
resented.55,56 Given the known disparities in glycemic control, where non-white indi-
viduals have up to 2% higher HbA1c levels than their white peers, the larger
improvements in HbA1c seen in these automated insulin delivery trials may have
greater applicability to black and Hispanic individuals.57,58 Especially in diseases
with known disparities, such as diabetes, it is even more important to include PWD
from diverse racial/ethnic backgrounds so that results are generalizable and appli-
cable to all populations.
Increasing representative SE, particularly in underrepresented communities, can

help guide advancement in diabetes care and research.48 Given the stark disparities
in advanced diabetes technology use with white individuals more likely to use
continuous glucose monitors (CGM) and insulin pumps than black and Hispanic in-
dividuals with T1D, Agarwal and colleagues48,58–60 convened a multidisciplinary
stakeholder group of patients and providers to develop solutions to increase tech-
nology uptake in diverse and underresourced communities. They determined that
providing standard and equitable diabetes technology recommendations, offering
hands-on and visual demonstrations of technology, providing peer and social sup-
ports, and assisting in navigating insurance and financial coverage would be helpful
in increasing technology use among racially and ethnically underrepresented popu-
lations with T1D. Similarly, the NIDDK has prioritized SE in informing trial interven-
tions and enhancing participation in communities generally underrepresented in
NIH-funded research.
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STAKEHOLDER ENGAGEMENT IN QUALITY IMPROVEMENT OF DIABETES CARE

In addition to research, there is also QI work in the health care setting that seeks to
systematically plan and implement actions that lead to measurable improvement in
the quality and safety of health care services. There are several examples of SE in
the QI process in general pediatrics and T1D care. The Roadmap Project was initiated
in 2017 by the American Board of Pediatrics after 3 parents of children with chronic
conditions requested the creation of a roadmap to improve the emotional health of
their children and their families. Through this effort, clinicians, psychologists, and sub-
ject matter experts, including patients and families living with a chronic condition,
developed a roadmap to identify tools and strategies that could help improve
emotional health among children with chronic disease.61 Family and youth advisory
committees have been increasingly created and relied on in research and initiatives
associated with diabetes care and QI. In an example in medical education to engage
stakeholders with chronic disease, and specifically, T1D, a curriculumwas established
to engage PWD to learn about research and clinical care at their institution to engage
them as meaningful stakeholders.62

One of the largest efforts to incorporate SE into QI for diabetes is through the T1D
Exchange Quality Improvement Collaborative (T1DX-QI). This is a national consortium
of 55 health care institutions working together in QI initiatives to improve care and out-
comes for PWD.63 SE, including patients with diabetes, parents/guardians, clinical
collaborators, and industry partners, governs the framework of the T1DX-QI in
research design, and qualitative and quantitative surveys. The T1DX-QI also has a Pa-
tient/Parent Advisory Committee (PPAC) that includes representation from patients
with diabetes and their families to support patient engagement and shared decision
making for the Collaborative. The PPAC offers personal expertise on diabetes man-
agement and insights on person-centered approach to care in all QI initiatives. Health
equity work is governed by members of the Health Equity Advancement Lab Commit-
tee, which is composed of clinicians, researchers, industry partners, and PWD work-
ing together to design the strategy for the Collaborative’ s equity work.
Clinical centers that join the T1DX-QI are encouraged to engage PWD and their fam-

ily members in QI work and interventions. PWD and parent team representatives com-
plete online training in QI fundamentals. They are also invited to attend in-person
semiannual learning sessions to supplement the fundamentals training, as well as pro-
vide advice and input on the design and development of QI goals and objectives. They
provide feedback for educational materials designed for clinician training and PWD/
family education sessions. The partnership seeks to better understand the patient
and family perspective and experience to prioritize and improve comprehensive and
compassionate person-centered and family-centered health care.
The T1D Exchange Registry is an online, longitudinal research study designed to

capture the experiences and challenges of individuals living with T1D. It tracks disease
progress over time and includes more than 18,000 people living with T1D in the United
States. The T1D Exchange Registry gathers information directly from PWD, including
data on disease management, CGM data, and self-reported outcomes. Participants of
the registry can also complete an annual questionnaire and subsequently have the op-
tion to participate in additional research studies that are shared on behalf of industry
and academic health care partners throughout the year.
The T1D Exchange Registry provides participants with an online dashboard of

curated T1D research opportunities, which can facilitate research participation
among people with T1D, and has contributed to thousands of people engaging in
research studies through the T1D Exchange Registry. The T1DX also manages an
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Online Community with more than 50,000 participants that represent an anonymous,
uncharacterized population who can participate in research surveys. In addition, the
T1DX’s Web site hosts The Question of the Day, a survey that is answered by an
average of 500 people daily from the Online Community. These surveys consist of
daily queries, and responses are received from a diverse stakeholder group,
composed of PWD, parents and caregivers of PWD, and health care professionals
who care for PWD.
STAKEHOLDER ENGAGEMENT IN DIABETES CLINICAL CARE

SE and the involvement of patients as partners extend to the implementation and
dissemination of clinical care initiatives. Considering diverse patient perspectives
and experiences of communities with varied backgrounds in the delivery of health
care can ensure that patients and their supports (caregiver/family) receive optimal clin-
ical care.64 Various questionnaires have measured patients’ experiences with both
outpatient and inpatient health care and have highlighted several components that
are meaningful to patients, including physical comfort, quality of care, emotional sup-
port, communication and education, involvement of supports such as family and
friends, scheduling and timeliness of appointments, organization and coordination
of care, and the physical environment.65–67 In clinical care, SE has been used with pa-
tients and families to co-design, involving patients in the operational and process
improvement goals of the practice with the long-term goals of improving patient expe-
riences and health outcomes. In diabetes care, considering the patient experience at
diagnosis and throughout ongoing treatment across the lifespan is critical to ensure
that the needs and priorities at each stage and transition are addressed.
Essential forms of SE have included the use of PROs, Parent Advisory Committees,

and Patient and Family Advisory Councils. These types of SE promote the consider-
ation of pediatric and adolescent patient and parent perspectives and engagement
in shared decision making throughout the course of pediatric patients’ health care.
Hospitals, for example, are more commonly using family/parent or patient advisory
committees to comment on or suggest adjustments to all areas of hospital care and
research by creating child- and family-centered programs and services.68 These com-
mittees provide a space to identify a wide range of personal biases and obstacles that
should be discussed to better support self-management behaviors and therefore have
a positive impact on clinical outcomes.69 In the next section, the importance of SE
throughout childhood and adolescence and the unique aspects of adulthood and
elder care in diabetes care are expanded upon.

Pediatric and Adolescent Care

Caregiver and parent support as well as team decision making are critical for children
with T1D and require communication between many stakeholders, including endocri-
nologists, pediatricians, and daycare or school teammembers. For children with addi-
tional special health care needs, communication with special education and mental
health care teammembers is also important to promote both informed and shared de-
cision making.
The development of optimal pediatric and adolescent treatment models and

research programs is complex, as physiologic and psychosocial issues shift over
time. Better understanding the experience of children and adolescents with diabetes
is critical to achieve optimal diabetes management during these stages of develop-
ment, which has remained a challenge despite improvements in diabetes treatment
options.70,71 Developmentally appropriate diabetes care is complex and, according
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to the ADA Position Statement on Type 1 Diabetes in Children and Adolescents, “Dia-
betes management for children must not be extrapolated from adult diabetes care.”72

Stakeholder engagement in pediatric clinical care
In another example of patient-centered care, Davis and MacKay73 qualitatively inter-
viewed a group of young adults and adolescents with T1D to understand their use of
the electronic medical record (EMR) to design it with their input.
In a study focused on the health care transition for young adults with T1D to adult

care, Pierce and colleagues included the perspectives of young adults with T1D, par-
ents, providers, and other health care transition experts to develop a measure for eval-
uating outcomes. Before this study, the focus of health care transition outcomes was
often on glycemic control, hospitalization rates, and loss to follow-up.74 However, by
involving all key stakeholders in qualitative interviews, Pierce and colleagues75 deter-
mined that in addition to markers of glycemic control, other important aspects of tran-
sition to adult care included navigating a new health care system, confidence in self-
management skills, integration of care in the adult role, and autonomy and ownership
in T1D management.

Stakeholder engagement in pediatric research
PROs and advisory committees can also inform the development, implementation,
and interpretation of pediatric research, as previously mentioned, and can promote
positive health outcomes.37–41 The use of parent or proxy reports is commonly used
to gain insight of the child, youth, and family experience. Researchers have identified
possible limitations in this use of data and have suggested that self-report by children
with T1D may provide important subjective data from the child’s perspective.42 In a
study involving children aged 10 to 15 years, Wiebe and colleagues43 evaluated the
impact of maternal involvement on coping with T1D from the child’s perspective. In
a study of the T1D pediatric experience with the use of PROs, Lassen and col-
leagues39 similarly concluded that the inclusion of self-report measures is valuable
and also recommended consideration of the child’s age as well as their reading and
writing skills.
In a more formalized process, the DEPICTED study created a SAG to inform their

research intervention.8 The planned research intervention was to be deployed in the
context of routine diabetes care, so they needed to ensure acceptability by all stake-
holders involved, including children and teenagers with diabetes. The DEPICTED SAG
participated in meetings, as experts by experience, to actively collaborate on the
design of a research and clinical care intervention for patients with diabetes. The fund-
ing body for this study required SE, and the investigators cited benefits of stakeholder
involvement in contributions to the research intervention design as well as the promise
of acceptability of the intervention. In a similar project aimed at personalizing
evidence-based interventions to meet individual families’ needs, the ACE study also
engaged stakeholders in the research process.44 This study randomized children
and their parents to a family-centered approach for diabetes care and measured out-
comes of HbA1c and QoL. Recognizing the importance of SE and collaboration in the
generalizability to real-world implementation, the investigators used SE to optimize
trial recruitment, retention, and integration into routine clinical diabetes care.44

Stakeholder engagement in the pediatric school setting
The close collaboration and coordination of care between the student with T1D and
their family, diabetes care team, and school teammembers responsible for supporting
a student’s diabetes care during school activities are necessary, as children often
spend significant amounts of time at school. School team members involved with a
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student’s diabetes care may include a school nurse, health aide, teacher, adminis-
trator, 504 Plan or IEP team members, school psychologist, coach, school bus driver,
and/or other designated trained adults.76,77

As SE in research naturally leads to team science, another useful application is in
studies involving community-based services or programs, such as in schools, child-
care programs, camps, or other settings. Indeed, several studies on diabetes care
in the school setting have integrated the perspectives of parent, school staff, and dia-
betes provider stakeholders to varying degrees. In a qualitative study by March and
colleagues78 on school nurse experiences with modern diabetes technologies, vested
stakeholders participated in the design of studymaterials (eg, interview guide), subject
recruitment, and the analysis of emerging themes.35 A similar approach has been
applied to subsequent studies examining other aspects of school-based diabetes
care delivery, including surveys targeting both school health staff and diabetes care
providers.79–81 In these studies, partnering with community members purportedly
strengthened the study’s validity, as the stakeholders provided input on whether the
findings resonated with their real-world experiences.

Women’s Health in Diabetes Care

Women with T1D who are planning for pregnancy or who become pregnant face
morbidity and mortality risks that are 2 to 3 times higher than women without dia-
betes.82 The health risks and complications associated with T1D include preeclamp-
sia, hyperglycemia, hypoglycemia, macrosomia, preterm labor, miscarriage, birth
injury, macrosomia, C-section, retinopathy, postpartum hemorrhaging, and perinatal
mortality.83,84 These pregnancies require frequent follow-up and close monitoring
by specialty care; fetal movement counting, ultrasounds, and nonstress testing are
managed solely or co-managed by endocrinology, primary care, maternal-fetal med-
icine (MFM), and obstetrics. Adults with T1D who are not pregnant are recommended
to have 2 diabetes care visits annually, whereas prenatal women with T1D require
monthly to multiple visits per week, depending on the gestational age and the risk
of complications.31,85

The chronic disease nature of diabetes means that people will often receive care
from the same clinic or practice for long periods of time, sometimes decades, whereas
the pregnancy remains a relatively short, critical period of approximately 40 weeks,
plus postpartum care. There is a quintuple impact on women experiencing one of
the most challenging times for diabetes management: (1) her diabetes care team often
changes completely, with care transitioning from diabetes and endocrinology to ob-
stetrics and/or MFM; (2) she experiences rapid changes in insulin resistance and insu-
lin requirements; (3) blood glucose goals change drastically from 70 to 180 mg/dL time
in range (TIR) to less than 95 mg/dL fasting and 120 mg/dL 2 hours postprandial; (4)
many diabetes devices are not US Food and Drug Administration approved for use
during pregnancy; and finally, (5) she manages the stress of knowing that the daily de-
cision making of diabetes impacts her health and the health of her fetus, and this may
influence treatment decisions that result in hypoglycemia, which may lead to further
challenges.86,87

It is critical that, throughout the pregnancy period, women should not be seques-
tered to a single specialty area for their care needs. Instead, they should have access
to the expertise of all their subspecialists and specialists, including their endocrinolo-
gists and diabetologists. SE communication can be used to empower teams and sup-
port women during pregnancy planning, the pregnancy term, and perinatal care.
Building communication paths that flow between endocrine, primary, MFM, obstetrics,
and PWDwill lessen opportunities for errors or gaps in care. Instead, collaborating care
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teams that build a true multidisciplinary network that extends beyond the walls of a
practice and specialty can understand and communicate changes, needs, and patient
preferences that evolve over pregnancies.

Patient and provider collaboration in perinatal care
One of the greatest challenges at this time is the confluence of change and uncer-
tainty.88 During pregnancy, PWD will often defer to medical decision making because
of their concern for the health and safety of the fetus, especially women experiencing
pregnancy for the first time.89,90 Endocrine and diabetes providers are often out of the
loop for the pregnancy term and may believe that the PWD’s health is best managed
by the obstetrics teams during pregnancy. Obstetrics and MFM teams often struggle
with diabetes management owing, in part, to limited knowledge about the PWD’s dia-
betes management style and diabetes-related experiences. This time of transition and
lack of care continuity can lead to many challenges that impact patient-provider
trust.91

There are opportunities to build relationships, SE, and continuity during the prenatal,
perinatal, and postnatal periods.85 Understanding that, sometimes, new and addi-
tional specialty care teams are necessary to support PWD during their pregnancies,
the authors suggest these 5 following steps be taken to improve PWD experience
and support their engagement92:

1. Optimize communication between care provider teams: Facilitate teamwork by
hosting a (virtual or in-person) hand-off meeting between the diabetes care team
and MFM/obstetrics specialist; PWD should be central in the decision making
and communications of preferences, priorities, and concerns, whereas the logistics
of communicating and follow-up between care teams should remain the responsi-
bility of the care team, not the PWD.

2. Facilitate ongoing communication: If the department managing the pregnancy term
uses an EMR system that is separate from the diabetes care EMR system, make
the follow-up appointment notes accessible for all.

3. Coordination of care: Make staff introductions between members of the MFM, dia-
betes, endocrinology, obstetrics, and primary care teams to improve communica-
tion, coordination, and continuity.

4. Postpartum hand-off: Host a second hand-off meeting postpartum to communi-
cate priorities with the endocrinology and primary care team members so that
they can continue the PWD’s care management informed by the pregnancy period
and support the PWD’s postpartum health.

5. Include PWD in all decision making and communications.

Postpartum diabetes care also brings many transition periods with PWD experi-
encing a change in insulin sensitivity and additional risks for hypoglycemia during
breastfeeding.85 This may also be a time that PWD transition their care back to their
primary care or Endocrinology teams while they are still experiencing postpartum
symptoms and concerns. It is important to maintain open communication between
MFM, obstetrics, primary, and endocrine care providers to best support the PWD.

Diabetes and Elder Care

T1D management becomes more complex for people over the age of 65 years and for
people with long diabetes duration. High HbA1c and high glucose variability are asso-
ciated with a decline in cognitive function.93 ADA Standards of Care recommend using
assessments to identify appropriate targets and therapeutic approaches for older
adults (OA). It is appropriate to screen for risks that are prevalent for OA with diabetes,
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including cognitive impairment, vision and hearing loss, falls, depression, and cardio-
vascular diseases.31,94

Hypoglycemia unawareness is more common for people over the age of 65 years,
and glucose targets should be personalized appropriately for QoL and safety.95 HbA1c

targets of 7.5% to 8%may bemore appropriate for adults over the age of 80 years and
adults aged 65 to 80 years who are managing comorbidities and/or hypoglycemia un-
awareness. CGM use is recommended for OA, considering the dangers of severe hy-
poglycemia events that are exacerbated by hypoglycemia unawareness.96 Minimizing
hypoglycemia, maximizing QoL, and reducing burden of disease management should
all be considered with age-related changes.97 OA with T1D also experience changes
in dexterity, vision, hearing, and strength and are diagnosed with Alzheimer disease
and dementia at higher rates than peers without diabetes.98

Engaging OA in their health care and involving family members and caregivers, and
empowering them to support the well-being of the OA with diabetes are important
ways to build SE in this population.99 Patients and caregivers should be the decision
makers in how and at what level they engage with their health care teams.99 Assess-
ment and reassessment of OA diabetes management needs should be considered
often because of the potential for acute changes in health. Care teams should
consider the goals and wishes of OA with diabetes by involving them directly in
considering the advantages and disadvantages of care management and QoL deci-
sions. Teams should be intentional to avoid bias and age discrimination and to avoid
making assumptions about OA capacity.
Active listening and asking open-ended questions help care teams understand

where they can match support and resources to PWD and family preferences.100 De-
vices should accommodate OA needs and preferences; care teams should help to
make them accessible, knowing that OA with arthritis or OA who have experienced
a stroke may have more challenges with devices that require fine dexterity and fine
motor skills. Small print and small screens may be additional barriers where OA
may need more accommodations. Events like falls have significant health impacts
for OA. Addressing individual needs to accommodate health changes with age and
involving family members and caregivers in education and training sessions can sup-
port SE and increase participation in diabetes management through the lifespan.101

Because OA can transition to a more fragile state that requires additional support, it
is critical to periodically reassess to understand what the new needs, goals, and pref-
erences are, as they may change over time and after acute health events. These
events may also change the OA outlook such that they may benefit from mental health
counseling. Offering psychosocial support and communicating referrals to psychoso-
cial professionals may benefit OA mental health, supporting overall diabetes manage-
ment and whole person health.102

OA have complex needs in managing their diabetes and their overall health. Collab-
orating with them and their caregivers to know their preferences and priorities is para-
mount. Care teams can help support their needs by communicating across primary,
specialty, and tertiary care providers to improve care coordination, safety, and satisfac-
tion. Clinicians and other stakeholders in OA diabetes care should advocate for OA
needswith public andprivate insurers to ensure that care is comprehensive, supporting
medication and device access so that costs are not overwhelming barriers.103 This is
especially critical for a population with a fixed income and limited financial resources.
Comprehensive care should also include free/affordable occupational therapy/phys-
ical therapy, behavioral and mental health, as well as prevention services.104 Diabetes
care teams should communicate OA needs with device manufacturers to ensure that
devices and products are designed to meet the needs of the population. The health
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of OA and their self-management capacity can change rapidly.105 Staying up-to-date
with their needs by assessing changes in the domains of their health is essential;
communicating across stakeholder groups to have agreement and understanding of
health priorities andapproaches is also important. For successful engagement, barriers
should be removed by making the clinic and hospital spaces accessible and comfort-
able for older people, ensuring that lighting, text/print size, floor spaces, seating, and
tables do not limit OA. Spaces and materials should be designed to match the require-
ments and preferences of the people receiving care.94,106

SUMMARY

The engagement of stakeholders in T1D research has increased over the last 10 years
and has led to patient-centered research and interventions, as well as wider represen-
tation among diverse populations in research. Dissemination of clinical interventions
has further expanded the role of stakeholders in QI initiatives and the clinical care
setting. The management of diabetes across the lifespan is dynamic and changes
with each life stage, which further highlights the importance of engaging stakeholders
in the design and implementation of multidisciplinary clinical care from childhood,
through adolescence, adulthood, pregnancy care, and elder care. The addition of pa-
tient and family advisory panels has facilitated a focus on patient-centered care and
PROs that ensure research, QI, and clinical interventions match the values and goals
of the patient populations. Although funding agencies are increasingly requiring SE in
diabetes research, the integration of stakeholders in QI and clinical care is still in the
early stages. The T1DX has facilitated a robust engagement of patient and provider
stakeholders in their QI efforts that can provide a framework for other programs and
initiatives, as well as in the clinical realm. Although currently there is a limited body
of literature on SE in T1D, the authors anticipate that future collaboration among fund-
ing agencies, QI consortiums, health care systems and providers, community organi-
zations, and PWD will facilitate growth of SE initiatives that will have a significant
impact on outcomes for PWD. By providing a voice to all those involved in the care
of PWD, the care and outcomes for PWD can be advanced.
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