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Despite signiﬁcant advances in therapies for pediatric type 1 diabetes, achievement of glycemic targets remains elusive,
and management remains burdensome for patients and their families. This article identiﬁes common challenges in
diabetes management at the patient-provider and health care system levels and proposes practical approaches to
overcoming therapeutic inertia to enhance health outcomes for youth with type 1 diabetes.
Effective management of type 1 diabetes requires frequent
monitoring of blood glucose levels, calculation, and administration of insulin doses to match food intake while
adjusting for a dynamic context of activity levels and
physiologic requirements. For children with type 1 diabetes,
these tasks must be coordinated between themselves and
their caregivers. Over time, as children developmentally
mature, it is reasonable for them to take on more responsibility for self-management in partnership with adult
caregivers. Throughout all phases, children with diabetes
beneﬁt from the support of trained secondary caregivers
such as school nurses, family members, and friends with
appropriate diabetes education.
The impact of glycemic levels on long-term outcomes for
individuals with type 1 diabetes is well established (1–4).
Yet, globally, despite advances in diabetes pharmacology,
technology, and evidence to guide practice, achievement of
glycemic targets as measured by A1C remains elusive, and
management remains burdensome for patients and their
families. In the United States–based T1D Exchange Clinic
Registry, a minority of youth (17%) attain an A1C ,7.5%
across all pediatric age ranges, and mean A1C levels have
risen from the period 2010–2012 to 2016–2018 in teens and
emerging adults (5).
Challenges of meeting glycemic targets are manifold and
due in part to the imperfect nature of treatment strategies
coupled with the complexity of psychosocial inﬂuences
(e.g., family dynamics, social support, ﬁnancial constraints,
self-efﬁcacy, distress, and depression) on effective selfmanagement but also reﬂect limitations of provider-

patient interactions in our current type 1 diabetes health
care delivery system. In the context of such challenges, it
may be tempting to succumb to a collective tolerance for
suboptimal results accepted as “good enough.”
The term “clinical inertia” (6) is often applied to the care of
adults with type 2 diabetes to describe a failure by health
care professionals (HCPs) to initiate or intensify treatment
in a timely manner (7); in the pediatric diabetes context, this
inertia may take the form of underdiagnosed and untreated
comorbidities (8).
The more expansive term “therapeutic inertia” recognizes
missed opportunities for action to optimize clinical outcomes that can involve interactions between patients,
caregivers, and HCPs. This article identiﬁes some recognized common challenges in diabetes management at the
patient-provider and health care system levels and proposes
pragmatic approaches to overcoming acceptance of the
status quo and to continually seeking means of overcoming
therapeutic inertia to enhance health outcomes for youth
with type 1 diabetes (Table 1).

Therapeutic Inertia at the Patient-Provider Level in
Pediatric Diabetes
Not Enough Data
There are notable limitations to clinical decision-making in
the context of clinic visits. For example, patients may
present with a paucity of blood glucose data due to lack of
checking, forgetting to bring their glucose meter for data
downloading, or limited sensor glucose data if sensors are
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Common Challenge
Inadequate
glucose data

Strategies

Opportunities

Collect collateral data (e.g., from caregiver verbal reports and
school nurse).

Discuss existing challenges to monitoring (e.g., lack of
supplies, discomfort, forgetting, or not wanting to stop
activities) and engage in shared decision-making about
monitoring options such as CGM if the patient is not already
using it.

Use available data (i.e., growth pattern, A1C level, and
prescribed insulin units/kg) to ascertain if current
insulin doses are appropriate. If evidence suggests that
patient is receiving inadequate insulin, judicious dose
adjustments can be made with plan for close follow-up.
Overwhelming and
perplexing glucose data

Follow a standard method of reviewing glucose and
insulin delivery data (similar to learning how to read an
electrocardiogram).
For insulin pump users, consider limiting the number of
different settings used until a more consistent pattern
emerges.

Persistent elevated A1C;
“not doing anything”

Ask about how often long-acting (basal) insulin is given and
what circumstances help the patient to remember these doses.
Ask about the patient’s activities and goals outside of
diabetes management.
Use a supportive tone while acknowledging that diabetes
management is difﬁcult.

Seek opportunities to limit variability to gain new insights into
treatment (e.g., basal rate testing on weekends).
Adopt advanced technology solutions for data interpretation
(e.g., DreaMed Advisor Pro).

Review treatment options for insulin delivery (injections, pump
therapy, or untethered pump therapy with long-acting/basal
insulin in background to account for prolonged periods when
the pump is disconnected).
Consider alternative basal insulin with more forgiving
pharmacokinetic proﬁle (e.g., degludec) if doses are given at
different times of day.

Static diabetes management

Teach families a dynamic approach to diabetes
management (e.g., how to incorporate CGM trend
arrows into real-time management decisions).

Provide patient-centered education modules (e.g., 30–60–90
Rule) to encourage dynamic diabetes management.

Fear of hypoglycemia

Acknowledge the concerns of patients and parents/caregivers.

Educate patient’s family on the signs, symptoms, and
treatment of mild, moderate, and severe hypoglycemia.

Determine whether the patient retains hypoglycemia
awareness symptoms.
Address dose adjustment needs with a priority to reduce
patterns of recurrent hypoglycemia.
Diabetes burnout

Screen adolescents with type 1 diabetes routinely for diabetes
distress and depression symptoms.
Acknowledge the challenges of diabetes management, and
ask about the patient’s activities and goals outside of diabetes
management.

Offer technology options (e.g., CGM, integrated insulin pumps
with low glucose suspend features, and automated insulin
delivery systems).

Discuss roles with patients and parents/caregivers. Negotiate
some responsibilities parents/caregivers can take on for a few
weeks to alleviate patients’ burden (e.g., ordering supplies,
giving injections, overseeing pattern management, or packing
lunches that include carbohydrate counts).
Encourage engagement with peer support groups in the
diabetes community.
Refer patients and families to mental health services if needed.

Satisfaction with A1C
“close enough” to target

Acknowledge successful efforts and accomplishments to date,
but resist complacency.

Shift the treatment paradigm to focus on time in range rather
than A1C or mean blood glucose level.

Review patients’ ambulatory glucose proﬁle with actionable,
individualized goal-setting to increase time spent in the target
glycemic range (i.e., 70–180 mg/dL) and reduce time spent in
hyperglycemia (i.e., .180 or .250 mg/dL).
Limited time in clinic

Schedule more frequent clinic visits for higher-risk patients.
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Explore telehealth opportunities, patient portal
communication, community outreach, and other mechanisms
to promote touch points between clinic visits.
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TABLE 1 Moving From Therapeutic Inertia to Therapeutic Action: Challenges, Strategies, and Opportunities

FROM RESEARCH TO PRACTICE Overcoming Therapeutic Inertia in Diabetes Care
worn inconsistently. Incomplete data may lead to the diabetes HCP feeling that dose adjustments cannot be made.
Instead, this could be viewed as an opportunity to motivate
and encourage the patient. Motivational interviewing (9–12)
may help to inspire behavioral change through discrete,
achievable goals. For example, if a patient has several days
with no blood glucose results on a meter download, setting
an attainable goal of checking once each morning under
the supervision of caregivers may be more realistic than
setting a goal of checking four to six times daily.
An additional strategy that clinicians may consider in
clinical encounters with limited blood glucose data is to
seek more information from school nurses or rely on verbal
reports by the patient and caregivers to attain blood glucose
trend data so the diabetes management plan can be optimized. In cases in which patients have not been checking
blood glucose, an A1C value provides a representation of
average blood glucose, and insulin doses may be adjusted
based on the age, weight, BMI, and basal-bolus insulin
proﬁle of the patient.

Too Much Data
On the opposite end of the spectrum from having not
enough data, the amount of glucose data offered by continuous glucose monitoring (CGM) systems and insulin
delivery data from pumps may cause providers to feel
overwhelmed or confused, leading to information overload
paralysis. Youth with diabetes often have very wide glycemic variability, and discerning a clear pattern in glucose
trends may be difﬁcult, even for experienced clinicians.
To prevent information overload paralysis, clinicians
should adopt a standard method of reviewing glucose and
insulin delivery data (similar to a cardiologist’s approach to
reading an electrocardiogram) focusing on glycemic metrics
such as time in range and pattern recognition on daily view
graphs. For insulin pump users, consider limiting the
number of settings until a more consistent pattern emerges.
Advanced technology solutions for data interpretation use
machine learning or artiﬁcial intelligence (AI) for automated glycemic pattern analysis and decision support. For
example, DreaMed Advisor Pro (dreamed-diabetes.com) is
a U.S. Food and Drug Administration–approved automated
decision support system that aggregates data from diabetes
devices to enable clinicians to make personalized therapeutic decisions to optimize clinical outcomes for patients
with diabetes. Similarly, there are patient-facing tools that
also use machine learning and AI to assist patients with
dose optimization between clinic visits (e.g., the TypeZero
24

inControl platform [typezero.com] and IBM Watson/
Medtronic [www.ibm.com/case-studies/Medtronic]).

Fear of Hypoglycemia
Fear of hypoglycemia among providers, patients, and
caregivers is an additional factor that may lead to therapeutic inertia. Providers practice medicine with the mantra
of “First, do no harm,” and some may perceive the risk of
acute, severe hypoglycemia as the most pressing concern
for a child with diabetes. This perception may lead to
permissive hyperglycemia to avoid the risk of low blood
glucose episodes. Allowing blood glucose to run high out of
fear of lows is not a neutral option and may lead to longterm adverse outcomes such as micro- and macrovascular complications or even impaired neurocognitive
development (13,14).
With the availability of basal-bolus insulin regimens, insulin pumps, and CGM devices, there should be a paradigm
shift away from simply preventing hypoglycemia and toward optimizing time in range (i.e., time spent maintaining
blood glucose in the range of 70–180 mg/dL). Real-time
CGM systems provide low, high, and rate-of-change alerts
with adjustable thresholds to allow timely intervention to
reduce or prevent hypoglycemia. Remote monitoring of
CGM data by caregivers and loved ones provides an added
layer of support. In recent years, advances in sensoraugmented pump therapy systems such as low threshold
suspend (15) and predictive low glucose suspend (16) have
helped to minimize hypoglycemia risk. Hybrid closed-loop
systems (17) with automated basal rate attenuation may
help to reduce hypoglycemia as well as hyperglycemia to
optimize time in range outcomes. Looking to the future, a
bihormonal closed-loop system (18) that can provide stable,
soluble glucagon as well as insulin could provide an additional layer of safety and conﬁdence in diabetes management to help overcome therapeutic inertia.

Inadequate Attention to Psychosocial and Social
Determinants of Health
Notwithstanding the time constraints of a clinical encounter, it is worth pausing to acknowledge that integrating
the complex requirements of diabetes management into the
competing priorities of daily life is often challenging for
patients and families and may present barriers to care (19).
Psychosocial factors that affect well-being and overall
health include social, emotional, behavioral, and environmental considerations that extend beyond physical examination and laboratory ﬁndings.
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Many youths with type 1 diabetes experience diabetes
distress, burnout, and depression, which are often linked
to poor motivation for self-management and subsequent
decline in glycemic stability (23–25). Current national and
international guidelines recommend an interdisciplinary
team approach with psychosocial evaluation included as a
component of comprehensive medical care (26,27). Routine
depression screening is an example of a brief, clinically
relevant assessment that can be reliably integrated into
standard visits (28).
Interdisciplinary teams, including diabetes educators, social workers, and psychologists, play an invaluable role in
identifying social determinants and psychosocial factors
that affect diabetes care. Equally important, connecting to
online and ofﬂine community resources outside of the
clinic, such as peer support, mentoring, camps, and conferences, can contribute to a more robust support system
for patients and families as part of a person-centered diabetes care approach.

Static Diabetes Management
The majority of diabetes care transpires between visits,
outside of clinical encounters. For children living an active
life with diabetes, a dynamic approach to diabetes
management is required to optimize glycemic outcomes.
However, a standard approach to diabetes management
tends to be static and staccato: “Check the blood glucose
before each meal and dose insulin based on the current
glucose and carbohydrates to be consumed.” Data are then
reviewed at 3-month intervals during quarterly clinic visits.
There are many opportunities for diabetes clinics to adopt
education strategies to better instruct families to take a
dynamic, proactive role in diabetes self-management. As an
example, understanding and incorporating CGM trend
arrows into real-time management decisions (29–34) may
help patients prevent hypo- and hyperglycemia and optimize
VOLUME 33, NUMBER 1, WINTER 2020

their time in range. Steven Ponder recommends a dynamic
diabetes management approach in his book, Sugar Surﬁng:
How to Manage Type 1 Diabetes in a Modern World (35), which
encourages being aware of all variables affecting blood
glucose and continuously looping through a four-step cycle
of 1) monitoring, 2) being “in the moment,” 3) analyzing, and
4) execution.
In our clinical practice, we adapted existing published
resources and developed the 30–60–90 Rule for optimizing
bolus insulin doses based on glucose trend arrows and
associated predicted rates of glucose change for pediatric
patients using a Dexcom CGM system (Figure 1). Based on
predicted rates of glucose change on Dexcom sensors, the
30–60–90 Rule allows users to incorporate glucose trend
arrows (rising or falling) in anticipation of the expected
change in blood glucose 30 min in the future. Users can
add 30, 60, or 90 mg/dL to the current glucose value for a
diagonal arrow up, single arrow up, or double arrow up,
respectively, or subtract 30, 60, or 90 mg/dL from the
current glucose value for a diagonal arrow down, a single
arrow down, or a double arrow down, respectively. For
example, if the sensor glucose is 200 mg/dL with a double
arrow up, the patient would use 290 mg/dL when calculating the correction insulin dose; by contrast, if the sensor
glucose is 200 mg/dL with a double arrow down, the
patient would use 110 mg/dL when calculating the correction dose.
Finally, the selection of an insulin therapy plan is inﬂuenced by a variety of factors, including cost, the patient’s
lifestyle, prescribing patterns, and pragmatic considerations. Matching a treatment plan to a pediatric patient
should be a ﬂuid process, with periodic reassessments of
patient/caregiver satisfaction with the plan over time as
children grow and develop, technologies evolve, and
preferences may change.

Therapeutic Inertia at the Health Care System Level in
Pediatric Diabetes
Inattention to Metrics Beyond A1C
Current guidelines from the American Diabetes Association recommend treating pediatric patients with type 1
diabetes to a target A1C of ,7.5% (36), and the International
Society for Pediatric and Adolescent Diabetes recommends
a target of ,7% (37). Although A1C has been a goldstandard metric in diabetes, there is widespread recognition of the limitations of the measure (38). Adjunctive
glycemic outcomes such as time in range (70–180 mg/dL),
severe and clinically important hypoglycemia events, percentage of time in hyperglycemia, and glycemic variability
25
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HCPs are encouraged to inquire about patients’ interests,
activities, support systems, and personal goals beyond the
scope of diabetes management in an effort to treat the
whole person rather than a data set of numbers. Personcentered care (20) (in contrast to illness-focused care) encompasses speciﬁc communication strategies that promote
mutual exchange of information and collaborative goalsetting. Language that focuses on strengths over deﬁcits and
that places emphasis on the person rather than the condition
(21) can enhance patients’ motivation and the therapeutic
alliance with HCPs. Recent pilot studies of strengths-based
clinical interventions (22) may help advance this approach
in practice.
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FIGURE 1 Insulin dosing using the
30–60–90 Rule to incorporate glucose
trend arrows on Dexcom CGM devices in
anticipation of the expected change in
blood glucose 30 minutes in the future.
Graphic content: Daniel DeSalvo. Graphic
design: Joyce Lee and Jake Dwyer.

metrics (38) are gaining traction for both clinical and research applications. As CGM uptake continues, there is
concurrent research to better understand relationships
between A1C and values from CGM metrics (39,40), as well
as validate glycemic outcomes beyond A1C to predict acute
and long-term complications (41). In addition, integration of
patient-reported outcomes into clinical care (38,42–44) and
evaluation of patient experience with newer technologies
(45) are recognized as important complements to existing
and evolving glycemic measures.

Ineffective Medical Nutrition Therapy
The advent of ﬂexible basal-bolus insulin regimens has
resulted in liberalized dietary recommendations for youth
with type 1 diabetes. Often, the recommendation is to “just
eat what you want and cover the carbohydrates with insulin.” Although youth with type 1 diabetes appreciate the
ﬂexibility of modern insulin therapy and the greater dietary choices permitted (46,47), the loosening of recommendations about carbohydrate consumption may have
contributed to weight gain and diminished glycemic
26

stability in this population. Indeed, more than one in
three children in the T1D Exchange Clinic Registry are
overweight or obese, including 34% of non-Hispanic
white, 43% of black, and 43% of Hispanic children (48),
placing them at even higher risk for future cardiovascular
complications.
For people with type 1 diabetes, eating fewer reﬁned
carbohydrates in favor of more vegetables, unsaturated fat,
and protein can reduce hyperglycemia and glycemic
variability. In his book Bright Spots and Landmines: The
Diabetes Guide I Wish Someone Had Handed Me (49), Adam
Brown of the diaTribe Foundation writes, “Eating fewer
carbs is the single most important decision I’ve ever made
for keeping my blood glucose in a tight range, taking
insulin safely, reducing my diabetes burden and stress,
and improving my quality of life and overall health.” As
professionals in the ﬁeld of diabetes care, we must enhance medical nutrition therapy for youth with type 1
diabetes to emphasize strategies for “eating for time in
range” while concurrently providing ﬂexibility in dietary
choices.
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In the past decade, there has been a proliferation of novel
drug treatments approved for adults with type 2 diabetes;
however, only insulin and pramlinitide are approved for
people with type 1 diabetes. This may leave providers
feeling that they have limited tools for treating pediatric
diabetes. To overcome the challenge of achieving glycemic
targets and avoiding weight gain, use of off-label antihyperglycemic agents (oral or injectable) as adjunctive
therapy to insulin may be considered (50). However, rates of
adjunctive therapy remain low; only 5.3% of all T1D Exchange registrants use any agent other than insulin, and the
lowest rates are in those who are ,18 years of age (51).
Perhaps the most promising study results evaluating adjunctive therapy options for type 1 diabetes have involved
sodium–glucose cotransporter 2 inhibitors, which act
through an insulin-independent mechanism to promote
urinary glucose excretion and in adults with type 1 diabetes
have been shown to reduce A1C, insulin dose, and weight
(52–54). However, there are concerns about side effects (55),
including fungal and urinary tract infections, acute kidney
injury, lower-limb amputation, and euglycemic diabetic
ketoacidosis (variably deﬁned as blood glucose ,200–300
mg/dL [56]). Strategies to mitigate the ketoacidosis risk have
been proposed (57,58). To overcome the therapeutic inertia
that exists in the treatment of pediatric type 1 diabetes,
adjunctive therapy may be considered in light of the clinical
beneﬁt versus risk proﬁle.

Antiquated Clinic Model With Limited Time and Touch Points
In the current type 1 diabetes practice model, patient and
family expertise is an underused resource. Existing models
of diabetes care delivery that rely on quarterly visits with
A1C checks neglect the reality of life with diabetes that is
continuous. The vast majority of care tasks and decisions
are made outside of the clinic setting, with patients and
families poised to acquire the most relevant information
about their diabetes management. Therefore, it behooves
the care system to support care between clinic visits with
infrastructure equal to that used when care is delivered
within the conﬁnes of a brick-and-mortar clinic encounter.
Effective self-management involves a combination of
knowledge, skills, and behaviors to integrate complex requirements of diabetes care into the daily routine (59).
Despite the widespread recognition of the essential nature
of diabetes self-management, an antiquated gatekeeping
model for decision-making (e.g., the perception that families are required to contact the diabetes center for insulin
dose changes) persists, particularly in pediatrics. Clinics are
VOLUME 33, NUMBER 1, WINTER 2020

encouraged to develop strategies that expand the concept
of patient-centered care to patient-empowered care. Engaging in shared decision-making (60,61) about dose
adjustments that acknowledges patients’ expertise in
diabetes care while still providing input and professional
guidance provides an opportunity to nurture autonomy in a
supported context. As patients and families build conﬁdence and competence, clinics are encouraged to offer
assistance when needed, while simultaneously deputizing
patients to practice more proactive self-management between visits (9,62).

Summary and Call to Action
As a diabetes community of HCPs and patient and family
experts, we must remain vigilant against the temptation to
succumb to complacency in the form of therapeutic inertia.
There are opportunities to move beyond therapeutic inertia
toward therapeutic alliance at both the patient-provider
and health care system levels.
As clinicians, we can bring positive change to the lives of
our patients, affecting not just clinical outcomes, but also
the quality of life of children with diabetes. Instead of
viewing patients who are struggling with diabetes management as burdensome, we can choose to recognize an
opportunity to provide support and motivation and facilitate a meaningful therapeutic alliance that can improve
health outcomes. We must recognize our own internal
biases and ensure that all youth with diabetes are provided
comprehensive medical and psychosocial care and an
opportunity to progress in their diabetes self-management.
Interdisciplinary diabetes care teams must practice a person- and family-centered approach that incorporates the
physical, emotional, behavioral, and social needs of
patients.
Health system interventions include developing national
and international registries and learning networks (63).
Quality improvement science offers a methodology to
identify an aim, evaluate complex contributors to the goal,
and test potential interventions to achieve outcomes of
interest. Networks of clinical sites working in collaboration
with quality improvement methods provide an evolving
mechanism for dissemination and widespread application
of best practices (64–67). Persistent advocacy for innovative
and affordable treatment options is necessary in the current
health care climate, with disruptive do-it-yourself solutions
in the diabetes community often acting as an accelerator. In
pediatric diabetes care, we need to adopt a sense of urgency
and focus to change the tide of suboptimal health outcomes
by embracing a strategy of therapeutic action.
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Limited Tools
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FIGURE 2 Proposed Vision Zero–style
aspiration for pediatric diabetes, in which
the health care system collectively adapts to
overcome therapeutic inertia and facilitate
therapeutic alliance, empowering children
with diabetes to live long, healthy, active
lives without complications.

Therapeutic inertia in pediatric diabetes has impeded our
ability to deliver optimal clinical outcomes at both the
individual patient and population health levels. Clearly,
there is no “silver bullet” solution or single issue to address,
but rather, innovative and disruptive multifactorial solutions are required to transform outcomes in pediatric
diabetes.
In trafﬁc safety culture, Vision Zero (visionzeronetwork.org)
is a visionary target to eliminate all trafﬁc fatalities and
severe injuries, based on the ethical belief that everyone has
the right to move safely in their communities. We propose
an aspiration for a pediatric diabetes Vision Zero (Figure 2),
in which the health care system assumes responsibility to
collectively overcome therapeutic inertia by continuously
adapting to better account for the needs, vulnerabilities,
and limitations of patients and current treatment paradigms. Understanding the life circumstances and individual
needs of patients and families will be essential to shared
medical decision-making in optimizing diabetes selfmanagement. As we move past therapeutic inertia and
toward therapeutic alliance and action, we envision a potential for children with diabetes to be empowered to live
long, healthy, active lives with zero complications.
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