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Abstract

This article presents a nuanced analysis of current evidence regarding the
role of emotions as understudied mediators of the effectiveness of type 2 di-
abetes (T2D) prevention and management programs. It reviews empirical
literature on how indicators of poor mental health, as well as positive af-
fective functioning, are relevant to health behaviors that contribute to T2D
risk, such as compliance with recommended diets and improved nutrition.
Addressing these emotional aspects of diabetes may be an effective means of
improving uptake, and ultimately efficacy, of efforts to reduce the burden of
T2D. This article also discusses examples of diabetes self-management ef-
forts that aim to simultaneously address diabetes care and emotional health
needs across clinical and community settings, including the collaborative
care model, peer-led programs, and community health educators. Finally,
this article considers what centering the emotional side of diabetes means
for innovative health promotion efforts for people with T2D.
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1. BACKGROUND AND RATIONALE

More than 38 million Americans have diabetes, of which 90-95% have type 2 diabetes (T2D).
Most of the remainder have type 1 diabetes (T'1D), an autoimmune disorder that typically has
an onset prior to age 30 and requires insulin to manage. The incidence of T2D increases with
age, peaking in the mid-50s, and more than 25% of US adults aged 65+ currently have T2D
(14). T2D is characterized by persistent hyperglycemia due to insufficient production and/or effi-
cacy of insulin, which in turn increases the risk of macrovascular and microvascular complications
(e.g., cardiovascular disease, neuropathy, vision loss, kidney failure, amputation). It is therefore not
surprising that diabetes is among the top 10 leading causes of death in the United States (16).

While T2D has a strong genetic component, randomized controlled trials (RCT3) [e.g., the US
Diabetes Prevention Program (DPP), the Finnish Diabetes Prevention Study] have shown that it
is preventable (or at least can be delayed) both through affordable medications (e.g., metformin)
or intensive, sustained dietary and physical activity changes (67). Indeed, in 2012 the US Centers
for Disease Control and Prevention (CDC) launched a nationwide effort to prevent T2D using
the health behavior change programming that was developed in the DPP trial (15). Unfortunately,
adoption, enrollment, and engagement in the CDC’s DPP rollout is far less than anticipated (20,
54), and there is little evidence that this program has had a significant impact on the incidence of
T2D in the United States (70). Notwithstanding the clinical effectiveness of recently US Food and
Drug Administration—approved glucagon-like peptide-1 agonists, these medications are typically
not covered by health insurance solely for weight loss in the United States (5). As a result, health
behavior change remains the primary tool for diabetes prevention.

Health behavior (e.g., dietary behavior, smoking and tobacco use, alcohol consumption, sleep,
physical activity, medication adherence, glucose monitoring) also remains a critical component of
daily diabetes self-management. For people with T2D or T'1D, effective self-management is essen-
tial to prevent debilitating and life-threatening diabetes-related complications. Self-management
behaviors include increasing physical activity, limiting tobacco and alcohol use, maintaining ap-
propriate sleep hygiene, and managing carbohydrate and caloric intake. However, the ability to
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Figure 1

An integrated model of how psychological, social, and behavioral processes contribute to engagement in diabetes self-management and
related clinical outcomes. The figure illustrates two pathways of health behavior changes in the context of clinical care of type 2
diabetes. Having diabetes can be a cueing health event that cultivates a teachable moment and motivates individuals to engage in
healthy lifestyle behaviors. On the other hand, having diabetes can make patients feel stressed, leading to reluctance to engage in health
behavior changes until worsening health complications occur. The process of health behavior changes is also influenced by
psychological factors (e.g., positive or negative emotional response) and social context (e.g., social support). The diabetes self-
management outcomes, in turn, affect clinical care outcomes and patients’ psychological and social well-being.

adopt and maintain these health behaviors is substantially influenced by an array of emotional fac-
tors, such as feelings of depression and anxiety (66). In addition, disease-specific emotional distress
(i.e., feelings of frustration, avoidance, and burnout) stemming from the near-ubiquitous attention
required to engage in self-care is common in diabetes (83). The net result is that emotional as-
pects play an important role in individuals’ ongoing engagement in self-management of diabetes,
glycemic control, and ultimately their risk of poor clinical outcomes (9).

Figure 1 illustrates the pathways of health behavior changes in the context of clinical care of
T2D. Engagement in health behavior changes varies at different stages of diabetes. Immediately
following their diagnosis, individuals may have a sudden increased perception of risk (i.e., of de-
veloping complications, often informed by witnessing family members or friends deal with this
disease), which often motivates people to adopt health-promoting behaviors. That is, the diagno-
sis can be a cueing health event that cultivates a teachable moment. On the other hand, individuals
may also feel threatened and experience low self-efficacy, leading to avoidance, denial, and/or dis-
engagement with diabetes care (particularly if they are asymptomatic, as many individuals are
when diagnosed with T2D), and only begin to engage with self-management when symptoms or
complications develop (36).

Moreover, the process of adopting health behaviors needed to self-manage T2D is influenced
by social context and psychosocial processes, including emotional, informational, and tangible
social support. Social support from family and friends is often described as essential by individ-
uals with T2D to maintain health-promoting behaviors and reduce health-harming ones. This
is not a unidirectional relationship, but rather these psychosocial factors contribute to better dia-
betes management outcomes (i.e., better glycemic control), which can, in turn, improve emotional
health and support engagement in health-promoting behaviors.

Many of the concepts discussed in this review are illustrated using data from the Diabetes,
Distress, and Disparities (3D) study (principal investigator, B. Mezuk), a recently completed
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sequential mixed methods study of approximately 600 adults with diabetes (primarily T1D or
T2D) recruited from a large healthcare center. Briefly, the goal of the 3D study was to investigate
psychosocial aspects of diabetes and identify actionable insights for improving person-centered
diabetes care. Details of the study design and data collection protocols are described elsewhere
(25); findings in this paper draw from an online survey (z = 573) that assessed psychological,
social, and behavioral aspects of diabetes management and semistructured qualitative interviews
with a subset of 40 survey participants. The 3D study was approved by the Institutional Review
Board at the University of Michigan (HUMO00223735), and all participants provided informed
consent.

2. THE EMOTIONAL SIDE OF DIABETES

While the disease of T2D is defined by hyperglycemia and insulin resistance and/or insensitiv-
ity, it is not solely experienced as a problem of the pancreas or whose management is limited to
glycemic control. Indeed, because of the interconnections between emotions and 12D, this con-
dition serves as a prime illustration of the biopsychosocial model of health. The biopsychosocial
model, first proposed by Engel in 1977 (30), provides a heuristic for considering how psycho-
logical, social, and biological factors interrelate to shape health (96). First, longitudinal studies
demonstrate a bidirectional relationship between mental health and T2D onset, management,
and prognosis. Emotional factors such as anxiety and depression are associated with progression
of prediabetes to T2D (48, 72), poor glycemic control (1), and development of complications
(80). Second, Engel’s biopsychosocial model emphasizes the importance of focusing on the expe-
riences of the person with a health condition, not simply the physiology of disease, when seeking
to understand the factors that shape the course of illness (30). Indeed, many forms of depression
treatment are associated with concurrent improvements in glycemic control (109). The value of
this person-centered approach is also apparent in the wealth of qualitative data that describe the
emotional toll that the day-to-day management of diabetes takes on individuals and their families
(89).

Finally, the emotional side of diabetes is perhaps best-represented in the distinct concept of
diabetes-related distress (DRD), which captures aspects of burnout, frustration, fatigue, and anx-
iety that directly result from self-management. Globally, 4 in 10 people with diabetes report
experiencing clinically significant DRD (78), with higher rates among younger individuals, peo-
ple with lower income and/or education, and people with T1D (99) or with earlier age of T2D
onset (8). Among US adults with T2D, approximately 24% report elevated DRD (2, 40). DRD, in
addition to directly impacting quality of life for people with diabetes, is also associated with poor
glycemic control and other clinical diabetes care outcomes (31, 82).

Figure 2 illustrates the distribution of DRD symptoms as measured in the survey portion of the
3D study using the Problem Areas of Diabetes (PAID-11) scale (103). The PAID-11 questionnaire
asks about a range of social and emotional aspects of living with diabetes, including:

Feeling discouraged with your diabetes treatment plan
Feeling scared when you think about living with diabetes
Feeling overwhelmed by your diabetes

Feeling alone with your diabetes

Feeling angry when you think about living with diabetes
Feeling constantly concerned about food and eating

Uncomfortable social situations related to your diabetes care (e.g., people telling you what
to eat).

Qin et al.
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Figure 2

Prevalence of diabetes-related distress among adults with diabetes in the Diabetes, Distress and Disparities (3D) study. Items are from
the Problem Areas in Diabetes (PAID-11) questionnaire. The PAID-11 questionnaire asks about a range of social and emotional aspects
of living with diabetes. Feelings of diabetes-related distress are common—particularly worries about meals/eating, fear of
complications, and guilt about self-management.

Feelings of DRD are common—particularly worries about meals/eating, fear of complications,
and guilt about self-management. These sentiments are further illustrated by the quotes below
from the semistructured interviews:

“That’s where the fear comes in. There’s so many future things now that could happen that I feel; I feel
not only anxious, but I feel fear. I'm afraid of what will happen if I don’t get better control of this.”

—Participant with T2D (age 74 years; 46 years old at age of T2D diagnosis) “[Diabetes] is 24/7,
365 [days a year].”

—Participant with T1D (age 59 years; 13 years at age of T1D diagnosis)

In sum, while, from a biomedical lens, diabetes is a disease characterized by hyperglycemia,
monitored with technology, managed with medications, and associated with increased risk of po-
tentially debilitating complications, from the perspective of the biopsychosocial model—and from
people who live with it—diabetes is an unpredictable health condition requiring near-constant at-
tention that touches most, if not all, parts of their lives. This has direct implications for efforts to
support health behavior change for diabetes prevention and management.
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3. EMOTIONAL ASPECTS OF BEHAVIOR CHANGE IN DIABETES
PREVENTION AND MANAGEMENT

Emotional well-being and psychosocial coping resources can either reinforce or hinder the health
behavior changes (98, 108), providing potential points of interventions—or aspects of care where
additional support is needed—to strengthen self-efficacy around behavior change. Negative (i.e.,
depression, anxiety, and DRD) and positive (i.e., resilience and self-efficacy) aspects of emotional
health influence health-related behaviors in various ways (90). The adoption and maintenance
of health behaviors (e.g., diet, physical activity, tobacco and alcohol use) and self-management
behaviors (e.g., glucose monitoring, medication adherence) are important determinants of clinical
outcomes.

Moreover, a large body of empirical research has linked better mental health to the initiation
and maintenance of behavior changes among patients with T2D (29, 59, 106). In addition, positive
emotional support from family and friends may buffer the adverse effects of depression on health
behaviors and facilitate health behavior changes among individuals with diabetes (81). Finally, in-
terventions that focus on health behaviors can also reduce symptoms of depression in people with
T2D (64), suggesting that interventions that jointly address depression and diabetes management
behaviors may be more effective at improving diabetes outcomes (42).

3.1. How Depression, Anxiety, and Diabetes-Related Distress Shape
Health Behaviors

Approximately 10%-15% of individuals with diabetes have co-occurring major depressive disor-
der, which is characterized by low mood and disinterest along with “somatic” symptoms such as
fatigue and disturbances in sleep, appetite, and concentration (93). A large body of research shows
that depressive symptoms influence the adoption of healthy behaviors among people with T2D
and other chronic diseases (106, 116). Longitudinal studies show that people with T2D who have
persistent and severe depressive symptoms are significantly less likely to follow healthy dietary
behaviors or engage in physical activity (59). Similarly, a study during the COVID-19 pandemic
found that people with T2D who reported a higher level of depression were more likely to be-
come less physically active, have poor sleep, and increase consumption of high-sugar/high-fat
foods, alcohol, and tobacco (60).

Anxiety disorders (e.g., generalized anxiety, panic attacks, post-traumatic stress disorder,
phobias) are also a prevalent condition among people with T2D (52, 100). In the con-
text of chronic disease management, anxiety disorders can adversely affect clinical diabetes
outcomes, including ability to engage in self-management behaviors (94). Anxiety disorders
have been linked to health-harming behaviors such as alcohol abuse and smoking (105), as
well as poorer glycemic control and more severe complications among individuals with T2D
(43).

DRD is another negative affective factor that can influence health behavior change and diabetes
self-management. As the examples from the 3D study discussed above illustrate, DRD reflects the
distinct emotional burden that can accompany the experience of managing diabetes (34). Elevated
DRD is associated with poorer management outcomes, such as glycemic levels as well as other self-
care activities (46), including adhering to a healthy diet (112). The ways in which DRD contributes
to diabetes care indicators (e.g., glycemic control) are not fully understood; a recent randomized
intervention study found that reductions in DRD do not directly influence glycemic control, but
the adoption of healthy self-care behaviors including checking blood glucose and adjusting insulin
to diets can influence glycemic control (46).

Qin et al.
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3.2. How Positive Aspects of Emotional Health Shape Health Behaviors

Positive emotional factors have also been explored as potential determinants of health behavior
change for people with T2D. These positive factors include resilience, self-efficacy, and social
support (90). Resilience, defined as the capacity to maintain psychological well-being despite
experiencing adversity (45), is an understudied but potentially potent determinant of diabetes out-
comes. For example, a recent intervention study found that programming to improve resiliency
among adults with T2D was associated with greater adoption of health-promoting behaviors, such
as a balanced diet and more frequent physical activity (13). Collectively, high resilience appears to
be a strong predictor of behavioral changes among adults with diabetes.

Relatedly, self-efficacy, defined as the belief in one’s ability to accomplish a task, is thought to
contribute to sustained engagement in complex behaviors such as those required in diabetes self-
management, although empirical research is mixed (87). Generally, high self-efficacy is positively
associated with health behavior change among people with T2D (50), but this is most evident for
increasing physical activity (41, 61, 75, 92, 114, 115); the role of self-efficacy in reducing health-
harming behaviors among people with T2D, such as heavy drinking and smoking, is less clear (85,
104).

Finally, social support—which encompasses emotional, informational, and tangible aspects of
relationships—plays an important role in diabetes management behaviors (77). Social support
from both family and friends is linked to changes in health behaviors such as alcohol use and phys-
ical activity among adults with T2D (77, 85). However, social support does not always correlate
with engagement in health-promoting behaviors; for example, while social support from family is
associated with less alcohol consumption, social support from friends is linked to greater alcohol
use among adults with T2D (85). Social support represents an important component of emotional
health that can influence behavioral change and provides a potential intervention point that may
improve engagement with recommended diabetes care regimens. Indeed, providing meaningful
social support is a core component of many innovative programs (e.g., peer-support programs) in
diabetes management.

3.3. Health Behavior Change at Different Stages of Diabetes

While the onset of diabetes may be represented by a single diagnostic test in a healthcare record,
this belies a more complex and dynamic process of living with this condition. Indeed, the psy-
chological and behavioral aspects of diabetes can change over time. Specifically, a diagnosis of
diabetes is often a major health event that prompts strong emotional reactions and cognitive re-
sponses, which influences the perceived risk of health-compromising behaviors and facilitates the
adoption of health-promoting behavior changes. As shown in Figure 1, immediately following
their diagnosis, individuals may have an increased perception of risk, which can serve as a mo-
tivator to adopt health-promoting behaviors (i.e., the teachable moment) (26, 117); for example,
there is evidence that following a T2D diagnosis individuals are more likely to engage in physical
activity (85, 117). On the other hand, being diagnosed with a chronic condition such as T2D is
also a stressful health event that can negatively impact emotional health and lead to symptoms of
depression and anxiety (62), which in turn can shape engagement in health behaviors. For exam-
ple, perceiving a diabetes diagnosis as a high-risk event is linked to poor diet habits and elevated
depressive symptoms (50). Additionally, some individuals feel threatened and experience low self-
efficacy when diagnosed, which is linked to avoidance/denial and disengagement from diabetes
care, especially if they are largely asymptomatic (36). In sum, emotional reactions to being diag-
nosed with diabetes can have important implications for engagement in health behavior change
and diabetes self-management.
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The duration of living with diabetes is also associated with health behavior changes. Diabetes
is a dynamic condition that can become more complicated to manage over time, and individuals
who have been living with diabetes for many years report greater levels of burnout with their care
regimens (76, 119). Indeed, adults with longer durations of T2D often require more intense and
reinforced encouragement in diabetes self-management (63). Taken together, these factors show
that it is important to consider that health behavior promotion and self-management of diabetes
is a dynamic and complex process that varies over time.

3.4. Emotional Well-Being and Dietary Behaviors

Healthy diet is an essential component in successful diabetes self~-management. For example, indi-
viduals with diabetes are encouraged to consume foods that are rich in fiber, such as whole grains,
fruits, and vegetables, as the ingestion of fiber can provide metabolic benefits and glycemic control
(6), contributing to improved diabetes management outcomes and reducing health complications.
Adherence to healthy dietary behaviors, such as the consumption of fruits and vegetables, is crit-
ical for long-term diabetes control and health-related quality of life (84, 86). However, adverse
emotional health can be an important barrier that hinders compliance with recommended di-
etary behaviors. Prior evidence suggests that the severity of depressive symptoms is significantly
associated with unhealthy and unbalanced diets among individuals with diabetes (21), which can
complicate disease management efforts. Additional research also indicates that depressive symp-
toms and diabetes-related stress are linked to poor adherence to healthy dietary behaviors among
patients with diabetes (53), highlighting the importance of emotional and affective well-being
in diabetes management. Nevertheless, results from a more recent intervention study on a di-
abetes education program show that, while changes in depressive symptoms are not associated
with changes in dietary behaviors, patients’ nutrition knowledge and self-efficacy contributed to
improvements in diabetes management (74).

4. ADDRESSING PSYCHOSOCIAL ASPECTS OF DIABETES ACROSS
DIFFERENT CONTEXTS

Unfortunately, traditional approaches to diabetes management in primary care settings do not
incorporate or address the emotional aspects of this condition. While there is greater awareness
of the value of screening for and addressing the psychosocial care needs of people with diabetes,
it remains the case that management of diabetes and of mental health concerns are often de-
livered separately, by different providers, and in different settings (91). As a result, people with
diabetes have a difficult time getting care that addresses all aspects of living with diabetes in a
comprehensive, integrated manner.

However, attending to the emotional side of diabetes may provide a path for engaging in
more person-centered care that addresses both mental health concerns and clinical diabetes out-
comes (e.g., glycemic control). As detailed below, multiple RCTs have demonstrated the efficacy
of interventions that address diabetes management and mental health simultaneously. Moreover,
programs outside the clinical setting (e.g., peer-support, community-based programs) are also ef-
ficacious at both improving glycemic control and addressing depressive symptoms, including for
underserved populations. These innovative care models have potential to advance the quality and
efficacy of person-centered diabetes care in clinical and community settings.

4.1. The Collaborative Care Model

The collaborative care model (CCM) is a type of integrated care model that adopts a team-based
approach to provide behavioral health care that aims to address health issues at the intersection of
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mental health and primary care systems in medical settings (7, 12). While traditional approaches
to managing mental health concerns for people with diabetes typically rely on referrals to specialty
care providers and limited involvement of the primary care provider in assessing and addressing
emotional concerns, the CCM instead seeks to identify and manage both mental health and di-
abetes care concerns within a single collaborative healthcare team (22, 57, 58). In the CCM, the
healthcare teams often include a medical doctor (e.g., primary care physician), a mental health-
care socialist (e.g., psychiatrist, psychologist, or social worker), and a case manager (e.g., nurse or
clinical coordinator, often specializing in behavioral health) (7). The case manager coordinates
care between the patient and the healthcare providers, provides support with self-management
such as medication adherence, glucose monitoring, health education, and referrals to additional
supports (57).

The clinical efficacy and cost-effectiveness of the CCM is well-documented. For example, a
meta-analysis of 37 RT'Cs, representing 12,355 people with depression who received primary care,
suggests that the CCM is linked to sustained benefits beyond the initial intervention period (38);
patients who received collaborative care demonstrate improved depression outcomes at 6 months,
with improvements lasting up to 5 years (38), indicating that the CCM is more effective than
traditional care, both short- and long-term. A RCT of the CCM for patients with T2D and/or
coronary heart disease followed for 24 months showed that those in the collaborative care arm had
an average of 114 additional depression-free days and lower outpatient health cost than patients
receiving traditional care (58). Taken together, these results show that the CCM represents an
effective integrated care model that has the benefit of improving depression symptoms, managing
diabetes clinical outcomes, and lowering healthcare costs.

In the context of diabetes and depression, multiple meta-analyses have documented the ben-
efits of the CCM in improving both clinical diabetes outcomes and mental health symptoms.
For example, a meta-analysis based on eight studies, representing 2,238 patients with T2D (49),
found that the CCM was associated improved depression treatment response and adherence to
antidepressant medications, with nonsignificant improvements in glycemic control. A more re-
cent meta-analysis focusing on behavioral interventions among patients with diabetes found that,
compared to usual care, collaborative care is linked to both improved depression outcomes and
improved glycemic control (22). This review identified 31 studies, representing 8,843 individu-
als with diabetes, and highlighted the efficacy of incorporating behavioral and emotional health
to diabetes care. Importantly, this review found no differences in outcomes between primary and
specialty care settings, showing that the CCM provides a promising approach to effective diabetes
care with an interdisciplinary team of healthcare providers across diverse clinical care settings.

4.2. Community-Based, Peer-Support Diabetes Self-Management Programs

Community-based diabetes self-management programs with a peer-support component can pro-
duce clinically effective and cost-efficient improvements in both mental and physical health
outcomes (24, 32). They have been widely used in international settings, especially in areas with
limited healthcare resources. In the United States, community-based, peer-support programs have
featured prominently in efforts to reduce T2D disparities. Models of peer-support programs are
diverse, since these programs are adaptable and appropriate for diverse cultures and contexts. For-
mats reflect variable modalities (in person, telephone, online, or a combination), duration (6 weeks
to 2 years), objectives (improvements in clinical, behavioral, and/or psychosocial outcomes), and
characteristics (inclusion of peer counselors or leaders, training, duo versus group interactions).
Common characteristics of community-based, peer-support diabetes self-management programs
are (#) assistance with daily self-management and living with diabetes, (§) provision of social and
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emotional support, and (¢) enhanced linkages to clinical care (33). The most effective models com-
bine peer support with more structured elements such as health education and tangible resources
(e.g., physical activity classes) (44). Short-term diabetes care and behavioral health outcomes of
community-based, peer-support diabetes management programs are comparable to those of other
models of diabetes self-management interventions (17, 24), although some studies indicate that
peer-support programs may be associated with longer-term maintenance of clinical improvements
(68, 102, 107). Community-based, peer-support diabetes management programs are associated
with improvements in self-efficacy, DRD, quality of life, social vulnerability, and perceived social
support (24, 37, 56, 73). A major strength of these programs is their capacity to engage, retain,
and improve clinical outcomes among underserved groups, many of which experience diabetes
disparities, such as racial and ethnic minorities, people of lower socioeconomic status, and rural
populations (3, 10).

Peer-support models provide encouragement and tangible assistance in translating idealized
diabetes management plans into the realities of individuals’ lives. They support the ongoing nego-
tiation of complex behavioral changes to manage diabetes involving clinical, behavioral, social, and
emotional factors, many of which are outside the expertise and schedule availability of clinicians.
Community-based, peer-support programs are particularly well-suited for helping individuals
with diabetes to problem-solve, helping patients to normalize inconsistent adherence with and
commitment to clinical recommendations, and helping to connect participants to personally rel-
evant knowledge and local resources (3). Some peer-support programs generate workout buddies
and walking groups that provide social engagement, friendship, and accountability, while simulta-
neously promoting healthy behaviors. Participants emphasize the importance of peer support for
goal setting and accountability (35). Others have noted that their involvement in a peer-support
diabetes self-management program was the first time they had someone to talk to who really
understood their condition and challenges, and thus they no longer felt so isolated (3). Finally,
peer-support diabetes programs allow participants to serve as role models and help others, thereby
providing opportunities for meaningful service that benefits mental health, provides a sense of
purpose, and aids in diabetes management self-efficacy (35, 44).

4.3. Community Health Workers

Community health workers (CHWs) are another effective partner in diabetes self-management,
especially among high-risk populations. Having CHWs as a part of diabetes care teams is as-
sociated with improvements in both mental health symptoms and diabetes clinical outcomes
(97). CHWs can provide contextually tailored education, community resources, and social sup-
port to individuals with diabetes. CHW interventions have demonstrated promising outcomes
in patients with T2D as they involve multilevel factors, including individuals, communities, and
healthcare systems (79). CHWs play an important role in bridging communication between pa-
tients and healthcare providers to foster sustained engagement in diabetes self-management; key
roles of CHWs include being a trusted source of health education and supporting and reinforcing
care delivered by healthcare providers (79). CHWs can also provide emotional support, foster-
ing trusting relationships and empowerment that promote patients’ engagement in diabetes care
(28).

Additionally, CHW-led interventions are inherently collaborative, often integrating commu-
nity partners and healthcare providers as part of a care team (4). This collaborative approach can
enhance the communication and coordination of diabetes care and connect patients to clinical
care and community resources. Focusing on a community-based and person-centered approach,
CHWs ensure that interventions are responsive to patients’ specific needs and build trust within
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underserved communities to promote diabetes care (51). Since they are situated in the community
rather than in the clinic, CHWs are well-suited to addressing barriers and challenges to diabetes
care that stem from social and economic contexts (e.g., food insecurity, low health literacy). The
net result is that by providing emotional support and tailored and relevant diabetes education,
CHW-led programs facilitate access to care, improve health literacy, and contribute to equitable
diabetes outcomes across diverse socioeconomic populations.

An array of studies suggest that involvement of CHWs in diabetes management programs can
support both clinical outcomes and emotional health, especially among underserved and racial and
ethnic minority populations. For example, a RCT of a CHW-led self-management program for
racial/ethnic minority adults with T2D delivered in a low-resource setting found that the CHW
arm had improved diabetes care and mental health outcomes compared to usual care (101). A more
recent RCT compared CHW-delivered diabetes education with and without stress-management
intervention among Latinos with T2D (111) and found that while overall there were no significant
intervention differences, increasing attendance at the stress-management sessions was linked to
both better glycemic outcomes and lower levels of DRD. Taken together, these results show that
CHW-led diabetes interventions may be an effective approach in addressing self-management
behaviors and emotional health needs; however, additional research is needed.

5. IMPLICATIONS FOR THE (RE)DESIGN OF DIABETES PREVENTION
AND INTERVENTION PROGRAMS

The health behaviors that help prevent T2D and those that support living well with diabetes have
long been known; what remains unclear is how to develop (and then implement) programs that
not only impart health education but also fundamentally shift the default settings on managing
this condition. This calls for a radical change in what we think of as the goals for these programs,
the settings where they are delivered, and the levers in play for promoting diabetes prevention
and management (47, 71). Table 1 summarizes the key elements of effective person-centered,
integrated diabetes care models.

Incorporating the perspectives of people who live with T2D is an important component of
this redesign. Future programs should look beyond short-term interventions and develop ap-
proaches that cultivate supportive contexts, encourage healthy lifestyle behaviors, and integrate
mental health care. Incorporating perspectives and lived experiences of individuals with T2D is
also essential to the design of such interventions. To that end, Figure 3 illustrates the responses to
two prompts in the qualitative portion of the 3D study for participants with T2D (z = 20), paired
with exemplar quotes.

The first prompt was, “Can you tell me something that is important to you when it comes to
your diabetes that isn’t likely to show up in your medical record: that is, something that matters to
you butisn’ta blood test, diagnosis, or medication?” The top bar chart shows the frequencies of the
five most common themes of responses: managing daily frustrations, the importance of establish-
ing routines, technological support for self-management, finding balance in self-management, and
minimizing criticism and judgment (including from healthcare providers). The second prompt
was, “What helps you stay engaged with managing your diabetes?” The lower bar chart shows
the frequencies of the five most common themes of responses: fear of complications, social sup-
port, learning and growth, monitoring glucose values, and finding balance. Collectively, these data
demonstrate that while glycemic control may be the central focus of most diabetes care providers,
this is just one of many priorities that people with diabetes have when it comes to their health.
Moreover, self-management is both about making gains (e.g., improving glycemic control) and
avoiding losses (e.g., fear of complications).
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Table 1 Core components of intervention programs that simultaneously address emotional and clinical aspects of

diabetes
Intervention Description Emotional aspects Clinical aspects Approach
Collaborative care | Integrates primary care, | Provides screening and Improves Coordinated care
model behavioral health,and | treatments of communication and | Interdisciplinary
diabetes self- diabetes-related continuity of care team-based care
management through depressive symptoms, among healthcare Culturally adapted

coordinated care
among patients and
healthcare providers

distress, anxiety, and other
mental health symptoms

providers
Reduces conflicting
medical advice from
different specialists
Promotes the efficacy
and quality of clinical
care

interventions with
lifestyle counseling
Colocated care and
primary care with
behavioral health

Community-based,
peer-support

Uses trained peers with
lived experiences of

Improves self-efficacy
Promotes health-related

Better adherence to
diabetes self-

Peer-facilitated support
groups in community

programs diabetes to facilitate quality of life management settings

support groups and Provides mutual emotional regimens and

provide emotional support and advice from recommended

coping peers lifestyle behaviors

Improved glycemic
control
Community health | Uses lay people who are | Provides informational and | Improved nutrition and | Home visits

workers trained health workers | emotional support exercise knowledge Community-based

from the community
to provide health

Provides culturally tailored

health education for

related to diabetes
management

patient education
Care navigation

education, at-risk disadvantaged Enhanced compliance | Referrals
coordination, and communities with medical advice
psychosocial support Better glycemic control
Digital interventions | Delivers behavioral Promotes self-monitoring | Improved glycemic Mobile health and apps
and related prompts and and stress management control Telehealth

Wearable devices and

technologies emotional support Provides regular prompts to | Engagement in diabetes

activity trackers
Remote coaching

encourage adherence to

healthy lifestyle behaviors

through digital tools self-management

and technology

behaviors

In sum, it is essential to consider both physiologic (e.g., glycemic control, blood pressure, kid-
ney functioning) and psychological (e.g., depression, diabetes-related distress) aspects of diabetes
to implement person-centered prevention and intervention programs (113). Shifting away from
rigid ideas of compliance with self-management recommendations to a more dynamic process of
adaptive behaviors and broader strategies that individuals employ in their efforts to stay healthy
may be a more effective approach to achieve successful diabetes management (70). Human-
centered design principles, paired with empirical behavioral and social science, can guide the
development of programs that address all aspects of diabetes care in a comprehensive, integra-
tive manner—consistent with how this condition is experienced by those who are living with it
(18, 88). Indeed, interventions that leverage principles of stress management, such as mindfulness
training, are being evaluated as part of person-centered diabetes care (23, 95).

Technologies such as smart phones, mobile applications, wearable devices, and activity track-
ers also open up new opportunities for diabetes self-management that integrate health behavior
changes and mental health needs in a coordinated way (19). These digital tools can facilitate real-
time monitoring of diabetes management behaviors such as diet and physical activity, while also
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a Priorities in diabetes management

“If people are somewhere and | already know their menu and

frustratDiglr:)s, o 60% it's generally nothing there to support my diabetes, then | just
may not go. | may go to my home to where | can eat
Establishing | 35% i something that can best support me.”
routines Age 58 years; 20 years old at age of T2D diagnosis
Technolo
u?e, B 30% N “I would always be constantly irritated at having to test my
o sugar, or carry all my supplies around with me. And it was, |
E'Td'ng L 25% | | hate, I have to say this. It felt like a pain in the ass”’
alance Age 74 years; 46 years old at age of T2D diagnosis
Criticism and | 25% i . . .
judgment There are times that | often say to myself:’l don't need a

m

pharmacist. | need a psychologist.

Frequency of theme Age 71 years; 57 years old at age of T2D diagnosis

b Motivators for engaging in diabetes management

“What matters to me is that I'm able to take care of my

Fearof | 50% | grandson. That's important to me. So | try to make sure that
complications I'm firing on all cylinders. Even though I'm tired”
Social support - 35% i Age 54 years; 49 years old at age of T2D diagnosis
Learning “What keeps me engaged is just... the general need to
- 35% - continue living, | guess [laugh]. | mean, it's an insidious disease
and growth ) 7 N
in the sense that you don't necessarily feel bad, you know, you
Glucose | o _ don't have pain. It's just a constant need for management.”
monitorin i ; ;
9 Age 71 years; 57 years old at age of T2D diagnosis
Finding o
balance [~ 25% N “...And the disturbing thing is, my maternal uncle was that his
leg, the infection on his leg, could not heal... That picture is
Frequency of theme still in my mind, and that gives me a strong motivation...if |
don't get under control, let me end up like that!”
Age 67 years; 47 years old at age of T2D diagnosis
Figure 3

Perspectives on (#) priorities and (b)) motivators for managing diabetes among adults with type 2 diabetes
(T2D) in the Diabetes, Distress and Disparities (3D) study. Participants were recruited for the qualitative
component of the 3D study (total » = 40) on the basis of their responses to quantitative measures and using
maximum variation sampling [e.g., high/low Problem Areas of Diabetes (PAID-11) scale scores, poor/
adequate glycemic control]. Number of participants with T2D completed qualitative interviews, n = 20.

offering customized feedback and prompts that encourage adherence and sustain motivation. A
recent mixed-methods study finds that it is common among adults with diabetes to use mobile apps
and activity trackers to manage diabetes management behaviors (11). However, it is also challeng-
ing to link behavior tracking to glycemic control and diabetes self-management goals, suggesting
that additional efforts are needed to design digital tools focusing on patient-centered approaches
and effective disease management.

Additionally, recent advancements in artificial intelligence (Al)-powered lifestyle intervention
demonstrate a promising alternative to diabetes management (69). Incorporating Al into digital
diabetes prevention programs may enhance the effectiveness by providing personalized support
for health behavior changes (65). Emerging evidence based on RCTs among individuals with
prediabetes show that an Al-based diabetes intervention program significantly improves patient
outcomes of weight loss, engagement in physical activity, and glycemic control without a tradi-
tional human health coach (69). Despite positive clinical outcomes, it is unclear whether Al-based
diabetes interventions can be effective in simultaneously addressing emotional and clinical needs
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of diabetes patients. Future directions need to consider developing integrated approach that
combines clinical care of diabetes with emotional support, ensuring that Al-powered tools are
responsive to both medical and emotional needs among patients with diabetes.

Addressing emotional health in diabetes care requires new incentive structures within health-
care payment schemes (39) and fostering new types of partnerships outside the clinical setting
with advocates, peer-support programs, CHWs, and community-based organizations. The role of
technology as a mitigator versus a contributor to diabetes-related distress and poor mental health
for people with T2D is not yet clear (110, 118). It is also important to recognize that adoption of
diabetes technology is shaped by existing racial and socioeconomic disparities in access to care (27,
55). Diabetes interventions need to consider how technology and digital tools introduce new ways
to manage both the physiological and emotional aspects of diabetes, including patient—provider
relationships, but also need to be wary that such advances often widen, rather than shrink, existing
social disparities in care.
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