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ABSTRACT

Adequate glycemic control is key to prevent
morbi-mortality from type 2 diabetes (T2D).
Despite the increasing availability of novel,
effective, and safe medications for the treat-
ment of T2D, and periodically updated guideli-
nes on its management, the overall rate of
glycemic goal attainment remains low (around
50%) and has not improved in the past decade.
Therapeutic inertia (TI), defined as the failure to
advance or de-intensify medical therapy when
appropriate to do so, has been identified as a
central contributor to the lack of progress in the
rates of HbA1c goal attainment. The time to
treatment intensification in patients not meet-
ing glycemic goals has been estimated to be
between 1 and 7 years from the time HbA1c
exceeded 7%, and often, even when an inter-
vention is carried out, it proves insufficient to
achieve glycemic goals, which led to the con-
cept of intensification inertia. Therefore, find-
ing strategies to overcome all forms of TI in the

management of T2D is a fundamental initiative,
likely to have an enormous impact in health
outcomes for people with T2D. There are several
factors that have been described in the literature
leading to TI, including clinician-related,
patient-related, and healthcare system-related
factors, which are discussed in this review.
Likewise, several interventions addressing TI
had been tested, most of them proving limited
efficacy. Within the most effective interven-
tions, there appear to be two common factors.
First, they involve a team-based effort, includ-
ing nurses, pharmacists, and diabetes educators.
Second, they were built upon a framework
based on results of qualitative studies con-
ducted in the same context where they were
later implemented, as will be discussed in this
article. Given the complex nature of TI, it is
crucial to use a research method that allows for
an in-depth understanding of the phe-
nomenon. Most of the literature on TI is
focused on quantitatively describing its conse-
quences; unfortunately, however, not many
study groups have undertaken qualitative stud-
ies to deeply investigate the drivers of TI in their
diverse contexts. This is particularly true in the
United States, where there is an abundance of
publications exploring the effects of different
strategies to overcome TI in type 2 diabetes, but
a severe shortage of qualitative studies aiming
to truly understand the phenomenon.
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Key Summary Points

Achieving good glycemic control early in
the course of T2D is key to maximizing
the protection against micro and
macrovascular complications of the
disease, leveraging the full benefits of the
well-described legacy effect.

Now that therapeutic options have
expanded and proven to be highly
effective, therapeutic inertia has become
one of the main obstacles to achieving
adequate glycemic control in people
living with T2D.

Many approaches and efforts have been
tested to address this issue, but after years
of such efforts, the results have not been
sufficient to overcome it.

It is reasonable to assume that the factors
contributing to TI differ across various
contexts. Consequently, we advocate for
the use of research methods that facilitate
a comprehensive exploration and
assessment of the drivers of TI in each
setting. We propose the need for locally
conducted qualitative studies to gain
deeper understanding of the
phenomenon and enable the
development of context-specific
strategies, leveraging team efforts.

The aim of this narrative review article,
compiled by identifying relevant studies via the
utilization of PubMed, is to provide a broad
overview on the topic of therapeutic inertia as it
pertains to type 2 diabetes. This article is based
on previously conducted studies and does not
contain any new studies with human partici-
pants or animals performed by any of the
authors.

DIABETES: A GLOBAL PANDEMIC

Diabetes is a global pandemic, impacting hun-
dreds of millions worldwide. According to the
International Diabetes Federation, as of 2021,
more than 537 million adults had diabetes.
Projections indicate that its prevalence could
escalate to a staggering 643 million cases by
2030 and 783 million cases by 2045. The eco-
nomic burden of diabetes is immense, exacting
a toll of around US $966 billion on global public
health systems and accounting for approxi-
mately 6.7 million deaths annually [1].

Type 2 diabetes (T2D) accounts for over 90%
of the cases of diabetes [1]. It is characterized by
a complex interplay of pathophysiologic defects
including decreased insulin secretion by pan-
creatic beta cells, increased glucagon secretion
by alpha cells, increased hepatic glucose pro-
duction, decreased incretin effect, increased
lipolysis, increased glucose reabsorption by the
kidneys, decreased glucose uptake by muscle
cells (insulin resistance), and neurotransmitter
dysfunction [2, 3]. These result in the patho-
genesis of hyperglycemia, a hallmark of T2D,
which in turn increases the risk of microvascu-
lar and macrovascular complications that can
severely impact patients’ health and quality of
life [4, 5].

The recognition of the multifaceted nature
of T2D has led to the emergence of new thera-
pies targeting different pathophysiologic
defects. As a result, there has been an unprece-
dented expansion of the availability of novel
medications to treat T2D, adding significant
complexity to its management, but at the same
time providing additional therapeutic options
to help improve glycemia.

THE RELEVANCE OF A PROPER
THERAPEUTIC APPROACH

The landmark U.K. Prospective Diabetes Study
(UKPDS) demonstrated, after a median 10-year
follow-up, that in newly diagnosed patients
with T2D, tighter glycemic control (measured
by HbA1c) significantly reduced the incidence
of microvascular complications [5]. During a
subsequent observational 10-year follow-up,
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even though the difference in HbA1c was lost
1 year after the interventional study ended,
individuals that had been allocated to the
intensive treatment arm still had a 24% lower
rate of microvascular complications over the
following 10 years [6]. These findings led to the
concept of ‘‘legacy effect’’, in which early (in the
course of the disease) intensive glycemic control
confers long-term reduction in the risk of
chronic complications.

In a recent cohort study including 34,737
individuals with T2D, not achieving an HbA1c
of 6.5% in the first year of treatment was asso-
ciated with a 20% greater risk of microvascular
and macrovascular complications over 13 years.
Additionally, when a goal of 7.0% was not
achieved during the first year, there was a 29%
greater likelihood of all-cause death over this
period [7].

These findings emphasize not only the need
to obtain adequate glycemic control but also
the duration of time to achieve it. Despite the
overwhelming evidence that early glycemic
control offers significant long-term benefits, the
reality is that a substantial number of patients
still struggle to meet glycemic targets [8, 9].

Current recommendations advocate for a
target HbA1c of\7% or B 6.5% for most indi-
viduals with T2D, with a strong emphasis on
goal personalization. Aiming for a lower HbA1c
level may have value if it can be safely achieved
without significant hypoglycemia or other
adverse treatment effects. Conversely, less
stringent goals are appropriate for patients with
limited life expectancy or in whom the poten-
tial risks of treatment are greater than the ben-
efits. Moreover, glycemic targets may, and
probably will, vary throughout a patient’s life
[10, 11].

Besides the glycemic goals, there is strong
evidence supporting that in high-risk patients
with T2D, newer antidiabetic medications have
benefits beyond their glucose-lowering proper-
ties. Both SGLT2 inhibitors and GLP-1 receptor
agonists have demonstrated to notably impact
cardiovascular, renal, and mortality outcomes
[12]. The joint American Diabetes Association/
European Association for the Study of Diabetes
guidelines now recommend the use of SGLT2
inhibitors and/or GLP-1 agonists in individuals

with heart failure, chronic kidney disease,
multiple cardiovascular risk factors or estab-
lished cardiovascular disease, independent of
HbA1c levels and personalized target goals [11].
Therefore, the use of these medications is now
considered a goal in itself, and not just a tool to
achieve glycemic targets.

T2D is a progressive disease in terms of
gradual decrease of insulin secreting capacity
and progression or addition of other patho-
physiological defects that also contribute to the
development of hyperglycemia [3, 13]. As a
result, not only glycemic goals can change but
also pharmacological therapy will most likely
need periodic modification in order to attain
these goals. Even if individuals are diligently
following treatment plans, the requirement for
further therapeutic interventions is often nee-
ded. Therefore, clinicians need to recognize that
treatment of T2D is a dynamic process, and they
should assist patients in establishing realistic
expectations regarding the course of their dis-
ease. Patients should be made aware that the
necessity for additional therapies over time is
not a reflection of a failure in managing their
condition; rather, it is an intrinsic part of the
natural progression of T2D. The awareness of
the anticipated course of the disease may help
address some important barriers to achieving
optimal glycemic control.

THE CONCEPT OF THERAPEUTIC
INERTIA

Inertia, a term originating from the Latin word
‘‘iners’’, meaning ‘‘inactive’’, describes a prop-
erty of matter by which objects tend to remain
in their existing state of rest or uniform motion
unless that state is changed by an external force
[14]. This principle, fundamental in the world
of physics, has extended its reach into the realm
of healthcare.

The concept of ‘‘clinical inertia’’ (CI) in
managing chronic conditions was first intro-
duced in 2001 by Phillips et al. and was defined
as ‘‘failure of health care providers (HCP) to
initiate or intensify therapy when indicated’’,
despite well-defined therapeutic goals, known
evidence-based benefits of achieving them and
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available effective therapies and practice guide-
lines to achieve goals (i.e., recognition of the
problem, but failure to act) [15].

Okonofua et al. introduced the term ‘‘thera-
peutic inertia’’ (TI) in 2006, defining it as ‘‘pro-
viders failure to increase therapy when
treatment goals are not met’’ [16]. In 2017,
Khunti and Davies refined the terminology to
better differentiate the two concepts. CI, a wider
concept, was defined as ‘‘lack of adherence to
guideline recommendations when appropriate
to do so’’, encompassing a failure to improve
care at many levels of health care beyond
medication adjustments, including screenings,
referral for prevention programs, cardiovascular
risk assessment, prescribing for preventative
therapies, nutrition and/or diabetes education
referrals, surveillance and management of risk
factors, and complications once disease has
been diagnosed. Conversely, TI is more specific
and was defined as ‘‘failure to advance or de-
intensify medical therapy when appropriate to
do so’’ [17], and therefore it is mostly related to
prescribing decisions made by the healthcare
team.

THERAPEUTIC INERTIA IN TYPE 2
DIABETES

Despite the availability of multiple evidence-
based clinical guidelines that are updated on a
yearly basis, and the approval of many new
medications and technologies, the translation
of the current T2D management guidelines into
clinical practice remains suboptimal [9].

An analysis from the National Health and
Nutrition Examination Survey (NHANES)
reported that almost half of the adults with
diabetes in the U.S did not meet the recom-
mended glycemic goals [8], and unfortunately,
this does not seem to be improving. A com-
parative analysis of the NHANES data reports
that between the 2007–2010 period and the
2015–2018 period, the percentage of adult par-
ticipants with diabetes achieving HbA1c\ 7%
declined from 57.4 to 50.5% [9], despite the
increasing availability of newer pharmacologi-
cal agents that have proven to be highly effec-
tive and safe.

Even though population statistics regarding
glycemic control provide a general idea of the
magnitude of the problem as a whole, it does
not provide direct information about TI per se,
especially because TI is one key cause for poor
metabolic outcomes, but certainly not the only
one. To adequately assess TI, it is fundamental
to assess what is happening with patient care
over time. In that matter, several studies have
highlighted the worrisome rates of treatment
delays or lack of treatment adjustments in
patients with T2D. For instance, in a retrospec-
tive analysis using a large US electronic health
record (EHR) database, the median time to
receive an additional antidiabetic medication
was more than 1 year for patients who failed
metformin monotherapy [18]. Similarly, a ret-
rospective cohort study with more than 80,000
individuals with T2D in the U.K. demonstrated
that treatment intensification in those taking
one oral antidiabetic (OAD) agent took about
2 years from the time HbA1c exceeded a
threshold of 7%; the delay was about 7 years for
adding a third oral agent [19].

Utilizing longitudinal EHR data, Cleveland
Clinic conducted an analysis of over 5000
patients with T2D who had not achieved HbA1c
goals after 3 months of metformin monother-
apy. The study assessed the time taken for
intervention, which included addition of an
antidiabetic medication, prescription for a
weight loss medication, change in metformin
dose or regimen, or referral to a dietitian or
nutritionist. CI was defined as the absence of
intervention within 6 months from the elevated
index HbA1c. The average duration until inter-
vention for the entire patient cohort was
approximately 14 months. CI was present in
28% of patients with HbA1c C 8% and in 31%
and 38% of those with HbA1c C 7.5% and
C 7%, respectively [20].

In another retrospective cohort study, con-
ducted at Cleveland Clinic involving 7389
individuals with T2D who maintained HbA1c
levels above 7% despite being on a stable regi-
men of two OAD agents, it was observed that
63% of them did not receive any treatment
escalation within 6 months. Most alarming was
that even among individuals with HbA1c
exceeding 9%, therapy was not intensified in
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44% of them [21]. These findings prompted the
authors to further study the specific patterns of
intensification within the same cohort, finding
that among the 37% of patients that did receive
a therapeutic intensification intervention, the
probability of HbA1c goal attainment was any-
where between 21.6 and 57.3%, depending on
the chosen intervention and the baseline
HbA1c. Among subjects with HbA1c[ 9%, the
crude probability of goal attainment was high-
est with the addition of a GLP1-RA (glucagon-
like peptide-1 receptor agonist) or insulin, while
OAD dose increase was not significantly differ-
ent from no intensification at all with regard to
probability of goal attainment [22]. This led to
the description of another type of inertia, ‘in-
tensification inertia’, which is the implementa-
tion of intensification measures that have a very
small (or no) chance of getting the HbA1c to
target.

In a retrospective analysis of EHR across 22
American Medical Group Association (AMGA)
healthcare organizations, including more than
28,000 bolus-naive patients with T2D and two
consecutive HbA1c values C 8%, TI (defined as
proportion of patients with no observable
action and failure to meet the target of
HbA1c\ 8%) was identified in 46% (range
across organizations 24–54%) of patients at
6 months and 27% (21–37%) at 12 months. At
24 months, 12% (9–14%) of patients have still
not experienced any observable action and their
HbA1c remained above 8%. In this same cohort,
the median time taken to achieve control was
272 days from the index date, and it was slightly
shorter for patients receiving only oral antidia-
betic medications compared to those on base-
line regimens that included an
injectable medication [23].

A systematic review of 53 studies published
between 2004 and 2016, evaluated the global
extent of TI in the management of T2D. Most
studies reported a median time to treatment
intensification of more than 1 year after an
HbA1c measurement above target (range, 0.3
to[7.2 years). It was also demonstrated that TI
increased as the number of OAD agents rose and
decreased with increasing HbA1c levels [24]. In
a retrospective cohort study including more
than 105,000 individuals with T2D in the U.K.,

a delay in treatment intensification by 1 year in
conjunction with poor glycemic control signif-
icantly increased the risk of myocardial infarc-
tion, heart failure, stroke, and composite
cardiovascular events [25]. Additionally, TI
leading to suboptimal glycemic control has also
been associated with a significantly shorter
median time to progression of microvascular
complications [26].

THE OTHER SIDE OF THERAPEUTIC
INERTIA

Most literature regarding TI in T2D is based on
the lack of treatment intensification. However,
as its definition states, TI not only refers to the
failure to intensify therapy when goals are not
met but also to failure to de-intensify therapy
when it is appropriate to do so. In this regard,
guidelines are less clear and more subject to
individual interpretations in terms of when is it
‘‘appropriate to do so’’. Moreover, population-
based data classically used to assess adequacy of
treatment and consequences of TI with mea-
surements such as HbA1c, are less likely to
reflect inertia due to failure to de-escalate ther-
apy, since this can occur at any level of HbA1c.
Hence, the assessment of the magnitude of TI
due to failure to de-intensify is much more
complex.

Overtreatment can be defined as the use of a
treatment even when the potential harm
exceeds the possible benefit [27], and therefore
it constitutes a form of TI due to failure to de-
intensify or de-prescribe. The concept of
overtreatment in T2D is relatively recent. Stud-
ies assessing diabetes overtreatment have been
mostly published after 2010 and are almost
exclusively based on the population aged over
65 years, which is the one for whom diabetes
overtreatment is a major issue. Even though
overtreatment is considered a bigger issue than
undertreatment in older adults [28], given the
great heterogeneity in this population, there is
no standardized definition of diabetes
overtreatment [29]. Nevertheless, it has been
reasonably well established that for the vast
majority of older patients with diabetes, the
harms associated with an HbA1c B 7.5%
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outweigh the benefits [30]. Additionally, the
American Geriatrics Society recommends
avoiding the use of short-acting insulin and all
sulfonylureas in the treatment of older adults
with T2D [31].

A retrospective analysis of 7597 adults with
T2D in Europe reported that 44.7% of subjects
aged C 65 years treated with insulin or sul-
fonylureas had an HbA1c B 7%, and 27.1% of
these subjects had ischemic heart disease or
congestive heart failure. Likewise, 52.9% of
people aged C 80 years had HbA1c B 7%, and
50.7% of them were treated with insulin or
sulfonylurea [32].

An analysis of 1288 adults aged C 65 years
participating in the NHANES between 2001 and
2010, reported that 61.5% of them had
HbA1c\ 7%, and 41.9%\6.5%, with no sig-
nificant differences in glycemic control among
the patients’ different health status categories.
Among those older adults with HbA1c\7%,
more than half were being treated with insulin
or a sulfonylurea, and 4% were being treated
with both [33].

On the other hand, it is important to note
that the adoption of less strict, personalized
goals considering age, life expectancy, frailty,
comorbidities, etc., does not explain nor justify
poor metabolic control in this population.
Deintensification of diabetes treatment does
not necessarily entail loosening glycemic con-
trol beyond the individualized goals. It is per-
fectly possible to de-intensify treatment by
making it safer and simpler, and yet aim to
maintain glycemic control at goals.

It is fundamental to emphasize that
overtreatment and TI due to failure to de-in-
tensify can be associated to a wide spectrum of
HbA1c levels, and it is not restricted to patients
with lower values of HbA1c, nor to older
patients. It is not infrequent in clinical practice
to encounter patients with above-goal HbA1c
who are being treated with medications that
can potentially induce hypoglycemia (namely,
insulin and/or sulfonylureas) and who are
indeed overtreated or overprescribed, and
whose poor glycemic control can be explained
either by the compensatory physiological and
behavioral response to hypoglycemia, or by

intentional non-compliance to their prescribed
regimen.

Furthermore, with the advent of newer
drugs, such as GLP1-RA, dual GLP1/GIP-RA
(glucagon-like peptide-1/glucose-dependent
insulinotropic polypeptide receptor agonists),
SGLT2i (sodium/glucose cotransporter-2 inhi-
bitors) and DPP4i (dipeptidyl peptidase 4 inhi-
bitors), all with a very favorable safety profile,
and some of them with very potent glucose
lowering properties, de-intensifying (and also
simplifying) treatment seems frequently appro-
priate, not only in older adults, but also in
younger patients treated with complex phar-
macological regimens, which is a known barrier
to achieving adequate glycemic control [34].
There are several reports in the literature sup-
porting that the addition of GLP1-RA or SGLT2i
agents to patients already on complex insulin
regimens, is able to significantly decrease insu-
lin requirements, number of injections, and
even replace mealtime insulin in a significant
percentage of patients [35–38]. This is especially
relevant now that it has been demonstrated that
many patients with T2D are candidates to these
medications (GLP-1RA and/or SGLT2i) not only
for glycemic control, but also from a cardio-
vascular and/or renal perspective.

FACTORS CONTRIBUTING
TO THERAPEUTIC INERTIA IN TYPE 2
DIABETES MANAGEMENT

The causes of TI in the management of T2D are
complex and multifactorial (hence, not easy to
understand in depth), stemming from various
factors at the clinician, patient, and healthcare
system levels [39, 40]. Recognizing the interplay
among these factors is essential to finding
effective solutions to overcome TI.

Clinician-Related Factors

Clinician-related factors are central and play a
dominant role in the occurrence of TI in the
management of T2D. One significant factor is
time constraints during patient visits [15],
especially affecting clinicians who must manage
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T2D alongside addressing various other medical
conditions. In many cases, intensification of
T2D therapy may not occur as frequently as
needed due to the limited time available for
comprehensive discussions and the decision-
making process. This constraint can lead to sit-
uations where clinicians may opt for the sim-
pler and quicker approach of increasing doses of
existing therapies, even though these interven-
tions might have limited chances of achieving
significant improvements in glycemic control.
While some clinicians may not be aware of the
low likelihood of success, many understand that
these incremental changes won’t bring patients
to their glycemic targets. Nevertheless, they feel
that they have somehow addressed the problem
by making an adjustment, even if it does not get
patients to their goals.

Another important factor is the tendency
among some clinicians to overestimate the
quality of care they provide [15]. This overesti-
mation inadvertently fosters a sense of com-
placency in their management, leading them to
not proactively initiate necessary adjustments
in the treatment plans of their patients, even
when clinical targets are not being met.

Insufficient resources and a lack of proper
training in care escalation are other significant
clinician-related barriers [15]. The rapidly
evolving landscape of treatment guidelines fre-
quently creates a sense of uncertainty among
clinicians, making it challenging to determine
the most suitable treatment strategies for indi-
vidual patients [39]. Poor communication
practices can also often limit the effectiveness of
care [41]. Inadequate patient education and
communication about their medical conditions
can lead to misunderstandings and reluctance
of patients to initiate or intensify treatment as
recommended by their HCP [42].

Furthermore, clinicians themselves may
grapple with certain fears and concerns. For
instance, the perceived risk of hypoglycemia
and/or weight gain associated with certain dia-
betes drugs can lead clinicians to exercise
extreme caution in prescribing specific medica-
tions, fearing potential adverse consequences
for their patients [40]. Also, clinicians may
overestimate patient resistance to initiate
injectable therapies because of fear of injection-

induced pain, and/or may not be able to address
[42, 43]. These concerns can influence the
clinicians’ choice of treatment and their will-
ingness to initiate or intensify it when
necessary.

Patient-Related Factors

While TI is considered mostly a clinician-related
behavior, its occurrence is heavily influenced by
factors beyond the clinician itself. In this con-
text, it is essential to acknowledge the nuanced
role that patient-related factors play in the
occurrence of TI.

Clinicians frequently recognize that patients
themselves encounter barriers that impede the
seamless execution of treatment plans, and
therefore might become less likely to advance
therapy in that context.

Health literacy, defined as the extent to
which individuals can acquire, process, under-
stand, and communicate health-related infor-
mation for informed health decisions [44], is
crucial for self-management of T2D. Among
patients with T2D, low health literacy is preva-
lent and closely linked with deficits in their
understanding of the disease nature, progres-
sion and timely intervention, self-efficacy, and
self-care behaviors, and therefore it is a strong
predictor of medication non-adherence [45].
When clinicians detect low health literacy, they
are less likely to intensify therapy due to safety
concerns, especially when this implies adding
complexity to the treatment, ultimately com-
promising goals attainment.

Access to medications and their affordability
can also pose substantial barriers to clinicians’
ability to initiate or maintain therapies in the
long-term [46]. In many cases, patients may
struggle to obtain the necessary medications
due to financial constraints, exacerbating the
challenges of managing their disease effectively.

Furthermore, psychological barriers can be
prevalent among individuals with T2D. This
includes a phenomenon known as ‘‘psycholog-
ical insulin resistance’’, where patients may
resist or delay insulin therapy due to concerns
about injections, dependence on medication, or
misunderstanding the implications of insulin
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use [47]. In this same line, the occurrence of
diabetes burnout has been described. Burnout
typically refers to a state resulting from pro-
longed exposure to unrelieved stress, which can
lead to listlessness, indifference, carelessness,
and finally poor self-care, all of which, when
experienced by patients with diabetes, are fre-
quently misdiagnosed as non-compliance. Peo-
ple with diabetes need to live tuned-up with
their condition 24 h a day, 365 days a year, for
their whole lives, with constant need for deci-
sion-making, no possibility of delegating
responsibilities, and the continuous subliminal
fear of complications [48]. When (or if) clini-
cians become widely sensitive and capable of
detecting patients’ burnout, some degree of
transient therapeutic inertia could even be the
most appropriate approach.

Additionally, some individuals, particularly
older adults, may face difficulties due to issues
with dexterity and impaired vision, which can
restrict their capacity to monitor glucose levels
and administer injectable medications [49].

All of these factors, coupled with the com-
mon challenge of managing T2D alongside
other coexisting health conditions, result in a
multifaceted problem for patients that conse-
quently hinders clinicians from prescribing and
intensifying treatment, ultimately leading to TI
and suboptimal health outcomes.

It is important to make the distinction
between the concepts of medication non-ad-
herence and TI. Medication non-adherence
occurs when a patient does not initiate or con-
tinue care that has been recommended by a
HCP, and therefore it is related to patients’
behavior. Therapeutic inertia is a clinician-re-
lated behavior that involves the failure to
intensify or de-intensify treatment when it is
appropriate to do so. It is influenced by several
factors that can be intrinsic or extrinsic to the
provider, but ultimately manifests as the failure
to adjust therapy as needed. Both TI and patient
non-adherence are the main contributors to the
failure to achieve glycemic targets in the popu-
lation suffering from T2D [50].

Healthcare System-Related Factors

Factors related to the healthcare systems
encompass poor planning and/or coordination
in care delivery, hindering effective collabora-
tion among HCP [51]. This can lead to patients
experiencing fragmented care, delayed respon-
ses, and a lack of continuity in their treatment,
ultimately resulting in suboptimal health out-
comes. The absence of individualized treatment
guidelines, tailored to the unique needs and
circumstances of individual patients, further
complicates the problem and can also hinder
the delivery of optimal care [51].

Additionally, disparities in healthcare set-
tings and available services, influenced by fac-
tors like geographic location, socioeconomic
status, and healthcare infrastructure, can result
in variations in the quality of care received by
patients. Furthermore, limitations in insurance
coverage can have a profound impact on
patients’ ability to access the treatments they
require [52].

STRATEGIES FOR OVERCOMING
THERAPEUTIC INERTIA

What has been Tried

Several studies have tested interventions to
overcome or mitigate TI in the management of
T2D.

In a systematic review and meta-analysis,
Powell et al. included 36 studies (26 of them
performed in USA) and grouped them according
to the intervention type in: pharmacist-based
interventions (four studies), care management
and patient education interventions (20 stud-
ies), physician-based interventions (seven stud-
ies) or nurse/certified diabetes educator (CDE)-
based interventions (five studies). See Fig. 1 for
an overview of the different interventions.

Among the different categories, all the
nurse/CDE and pharmacist-based interventions
proved effective at reducing HbA1c, with mean
HbA1c reductions ranging from - 1.62% to
- 0.40% and - 0.90% to - 0.60%, respectively.
The patient education- and physician-based
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interventions did not achieve statistically sig-
nificant reductions in HbA1c. As the authors
point out, it is important to note that physician-
based interventions were directed at the physi-
cians; thus, their impact on patients was indi-
rect, whereas the other intervention types were
mediated through direct engagement with the
patients, potentially enhancing their efficacy. A
shared feature of the nurse/CDE- and pharma-
cist-led interventions was that providers had the
autonomy to initiate and intensify treatment,
supported by guidelines, protocols, and collab-
orative practice agreements. It is worth noting,
however, that, with a median intervention
duration of 1 year among the studies, a reduc-
tion of HbA1c was only observed during the first
year, and only in individuals with a baseline
HbA1c[ 9% [53].

In a systematic review and meta-analysis of
clinical trials assessing the impact of informa-
tion technology on changes in the levels of
HbA1c, Alharbi et al. included 32 studies

(40,454 patients) using different combinations
of technologies: diabetes registry (four studies),
electronic medical records (three studies), elec-
tronic patient self-management technology (18
studies), electronic decision support systems
(seven studies). The use of technologies
achieved a significant, but modest reduction in
HbA1c in patients with T2D (mean differ-
ence - 0.33%, 95% CI - 0.40 to - 0.26,
P\ 0.001). The subgroup analysis demon-
strated that electronic self-management tech-
nology had the greatest impact on HbA1c
(- 0.5%), while the diabetes registry had the
least effect (- 0.05%) [54].

Recently, Pantalone et al. published a retro-
spective analysis of the effect of an EHR-based
diabetes intensification tool on the rate of
HbA1c goal achievement, when implemented
in a large integrated health system. The tool
featured a best practice alert (BPA) notifying
physicians of patients with HbA1C C 8% which
encouraged therapy intensification.

Fig. 1 Summary and overview of research interventions [53]. 1Certified Diabetes Care and Education Specialist
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Alternatively, providers could acknowledge the
alert and provide a reason for deferring inten-
sification (‘‘other’’, ‘‘need to assess’’ or ‘‘nonad-
herence’’). Additionally, it facilitated the
intensification process through an interactive
Smartform offering guidance in the best
approach for a particular patient, taking into
consideration five key factors: cardiovascular
risk reduction, A1C lowering, hypoglycemia
risk, treatment cost, and weight loss. After
completing the Smartform, providers were gui-
ded to a Smartset of pre-populated orders for
prescriptions, laboratory tests, consultations,
and/or follow-up visits based on the selections
and choices made in the Smartform. A total of
5071 HCP were exposed to the tool, but its
utilization was only 9.7%, with ‘‘other’’ being
the most frequent reason for deferring action.
Primary care providers (PCP) had a significantly
higher tendency to defer action compared to
endocrinology providers. The proportions of
patients achieving the HbA1C goal (\ 8%) were
not significantly improved at sites in which the
tool was implemented compared to those in
which it was not. The authors conclude that
considering the time constraints during office
encounters, the use this kind of tool to enhance
HbA1C goal achievement might be more effec-
tive if implemented asynchronously to office
visits and further optimized with provider
workflows to facilitate its adoption. They also
propose that the scheduling of diabetes-focused
visits may also result in greater tool utilization
[55].

Filling the Gaps in Knowledge

In-depth knowledge of the context is essential
for designing effective interventions. Most of
the literature regarding TI in T2D is focused
mainly in describing the consequences of ther-
apeutic inertia (i.e., low rate of HbA1c goal
attainment, prolonged duration of time to
obtain HbA1C goal attainment or to intensify
treatment, and failure to improve rates of goal
attainment over time), and, when attempting to
identify causes of TI, most evidence comes from
quantitative studies using structured question-
naire-based surveys.

Qualitative research methodology, originally
developed within social sciences, allows
researchers to investigate phenomena in a
holistic fashion, providing in-depth insights
and understanding of real-world problems. To
our knowledge, there are only six published
studies that have analyzed the causes of TI using
a qualitative methodology.

Using semi-structured in-depth interviews to
HCP working in primary care in the UK, Zafar
et al. observed that they were generally open to
accept some responsibility for CI, yet they
aimed to temper their accountability by citing
barriers associated to patients and the health-
care system. They also discovered that inter-
viewees had inaccurate perceptions about the
performance of their clinical practice centers in
terms of glycemic control of their patients, with
a tendency to overestimation. They tend to
utilize their non-specialist role to justify the
lack of expertise, citing challenges in staying
current with evolving recommendations, new
treatments and with interpreting and imple-
menting evidence from trials. Responses
regarding the value of expert feedback varied, as
some view it positively, while others indicated
that it could be perceived as a threat at the
individual or practice level [56].

Aiming to elucidate general practitioner’s
(GP) beliefs regarding CI and identify modifi-
able provider-related factors, Aujoulat et al.
conducted group interviews including 114 GP
in Belgium. They reported that bringing up the
topic of CI elicited mixed feelings, initially
causing unease for most participants. While
they found the discussion interesting, stimu-
lating, and revealing, it also evoked feelings of
guilt and the term was often perceived as
insulting. There was strong consensus that
‘‘failure to initiate or intensify a treatment
according to guidelines’’ is common in general
practice. However, participants agreed that
most decisions are taken after careful examina-
tion of the patients’ context and preferences.
They advocated for a redefinition of CI, urging
acknowledgement of their health-promoting
role, and emphasizing that most decisions arise
from complex clinical reasoning, much broader
than treating to target. They voiced concern
about the numerous, constantly evolving and
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sometimes conflicting guidelines, making clin-
ical decisions more challenging. Moreover, the
validity of guidelines was questioned by some
who thought that new guidelines might be
issued with marketing purposes of new phar-
maceutical products. Ultimately, a feeling of
being overwhelmed and experiencing disem-
powerment emerged as the primary factors
associated with the risk of CI. Interestingly, the
authors conclude that labeling non-adherence
to clinical guidelines as CI without investigat-
ing the underlying motives behind decisions
not to act or to postpone therapeutic actions
could be misleading. They also suggest that the
term CI could potentially increase the already
existing gap between general practice and spe-
cialized care [57].

De Lusignan et al. investigated the patients’
and clinicians’ perceptions on the initiation of
injectable therapies in T2D in primary care in
the UK, and the context in which those deci-
sions are made. Using a mixed methods design,
phase 1 consisted of focus groups with patients
and HCP; phase 2 consisted of recorded GP
consultations featuring actor-portrayed patient
scenarios requiring treatment escalation, and
phase 3 were surveys directed to HCP to explore
external validity of their findings. Focus groups
identified certain barriers to initiation reported
by patients, such as lack of knowledge and
misconceptions about diabetes and treatment
goals; fear (of restriction of lifestyle, of self-ad-
ministration, of pain, of stigma), and feelings of
failure. Facilitators included education, clini-
cian competence and knowledge of diabetes,
and good communication. HCP described bar-
riers such as concerns about weight gain,
hypoglycemia, and time constraints during
consultation. In simulated consultations, GPs
acknowledged the need for injectable medica-
tion initiation in most consultations where this
was the expert recommended option but
refrained from offering initiation support
themselves. Surveys showed that clinicians lack
the required practical skills to initiate
injectable therapies and find it difficult to
maintain competence [58].

Another mixed-method study by Wrzal et al.
performed in Canada aimed to understand
patients and providers determinants of behavior

related to treatment intensification using focus
groups. Some remarkable findings on the pro-
viders side were: providers initiate patients on
medications following guidelines even when
they harbor doubts about long-term efficacy;
they reported that they do individualize goals
considering age, motivation, comorbidities,
etc.; that they tend to not intensify treatment in
older patients or those with complex comor-
bidities, and that referral to specialists is typi-
cally reserved as a last resort. They also believe
educating patient on the long-term conse-
quences of diabetes does not effectively engage
them, and they do not consider hypoglycemia
as the primary concern. Their approach
involves treatment on a case-by-case basis,
emphasizing multiyear strategy for overall
health [59].

Berenguera et al. conducted a qualitative
study in Spain [60], including patients with
uncontrolled T2D (HbA1c C 9%), using semi-
structured interviews. The objective was to
identify patients’ perceptions, barriers, and
facilitators of self-management and then use
this information in developing and imple-
menting an intervention strategy they named
INTEGRA. Several important findings were
reported in terms of patients-related potential
drivers of TI:

• The way in which the diagnosis was com-
municated impacted how the individual self-
managed the disease.

• The primary challenge they reported was
achieving control of the disease (based on
laboratory tests), which they attributed to
struggles with finding the appropriate glu-
cose-lowering drug.

• They perceived recommended diets lack
individualization and were challenging to
implement. Adherence to dietary guidelines
was particularly low among immigrant
patients due to cultural and socio-economic
barriers.

• Patients felt more or less ‘‘diabetic’’ depend-
ing on the treatment they were prescribed,
associating injectable treatments with a
more serious form of diabetes.

• To them, ‘‘sometimes the visits became an
interrogation to identify what they have
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done incorrectly’’, and insufficient time was
allocated to address their concerns, fears,
and potential disease complications. Few
patients recalled the HCP offering reassur-
ance, and some noted a lack of empathy and
understanding of their problems, which they
attributed to the limited time allowed for the
consultation.

Utilizing this information, Molló et al.
designed the INTEGRA study [61], a cluster,
non-randomized, sham-controlled, pragmatic
trial including 406 subjects, testing a multi-
component approach including professional-
oriented interventions and patient-centered
interventions to improve self-management. The
intervention group was given all five compo-
nents of the tested approach, while the Sham
comparator was given four of the five compo-
nents. After 12 months, the mean HbA1c value
decreased from 10.2 to 8.3% in the intervention
group (P\0.001) and from 10.4 to 8.95%
(P\0.001) in the control group. The difference
between groups was also statistically signifi-
cantly (mean difference = - 0.65%, 95% CI
- 0.9%, - 0.4%; P\0.001).

Finally, Furler et al. developed a model of
care for supporting GPs and practice nurses (PN)
to undertake insulin initiation for patients with
T2D. They first used qualitative research
involving providers and patients to identify
potential facilitators for insulin initiation
within general practice in Australia. Using this
information, they designed the ‘‘Stepping Up’’
Program, which included simple, understand-
able tools and algorithms for insulin initiation
and titration. The program, led by a diabetes
nurse educator (DNE), had three components:

1. Practice briefing visit: the program was
detailed to GPs and PNs. Roles and respon-
sibilities of HCP in initiating insulin were
discussed.

2. 3-h evening training session: Facilitated by
a GP with extensive skills in diabetes man-
agement and a study DNE. This session
focused on the rationale for use of insulin,
the protocol for starting and titrating doses
and addressing common patient-level bar-
riers (including motivational interviewing
and goal-setting strategies).

3. Teamwork: patients came in for a GP con-
sultation. If appropriate, the GP would
recommend starting insulin and then the
patient saw the PN for further discussion
and insulin initiation assessment. If they
agreed, the PN gave the first dose of insulin.
Follow-up visits with PN were performed on
the following day and every 3 days after
until the patient was confident to start self-
titration protocol.

In 2014, the feasibility study results were
published [62], including a qualitative assess-
ment by participating patients and clinicians.
The positive quantitative (mean HbA1c
decreased from 8.4 to 7.5% at 3 months) and
qualitative results led to the evaluation of the
Stepping-Up program in a 24-month duration
randomized controlled trial [63] including 266
participants from 74 general practices in Aus-
tralia. The mean HbA1c was 8.9% (95% CI
8.8–9.1%) at baseline for both groups. There was
a significant between-group difference at
6 months, which was sustained at 24 months,
with a mean HbA1c at 24 months of 7.6% (95%
CI 7.5–7.8) in the intervention group and 8.0%
(95% CI 7.7–8.4) in the control group.

DISCUSSION

It has been more than 20 years since the con-
cept of TI was introduced. Since then, and
especially in the past 15 years, dozens of studies
have been published seeking to assess the
magnitude of the problem and test strategies to
overcome it. We have reviewed here much of
the available evidence, and even though there is
consensus on some specific issues, it seems clear
that most interventions have not resulted in a
significant improvement in overcoming TI in
the management of T2D, and that to date, the
rates of glycemic goals achievement remain
alarmingly low despite the availability of drugs
with highly proven effectiveness and guidelines
to assist their use. In other words, we have the
certainty that adequate glycemic control can be
achieved in a great majority of the population
with T2D, but somehow, we are not being able
to achieve it. There seems to be a missing link in
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the process, that most likely has to do with the
failure to properly address TI, but also other
issues that are beyond the scope of this review,
such as medication coverage and affordability,
and patient’s adherence.

TI is a very complex phenomenon, mainly
because it relates to human behavior, and
therefore it encompasses feelings, beliefs, and
cultural backgrounds, as well as different local
realities and settings. Given the above, the dri-
vers of TI most likely differ from one setting to
another (as can be observed when analyzing the
existing qualitative studies) and so does the
relative contribution of each of them to the
global phenomenon. It is reasonable to assume
that the causes and drivers of TI cannot be the
same in developing or poor countries versus
developed, rich ones; or in publicly funded
health systems with universal access versus pri-
vate or dual (public and private) funded health
systems with incomplete or inexistent medica-
tion coverage; or in countries where there is no
widespread use of electronic medical records; or
communities with different levels of health lit-
eracy, or even different healthcare providers’
social status. Likewise, the type of intervention
that a health system can opt to implement in
terms of economic and human resources is

highly variable; not all healthcare systems have
the possibility of working in a multidisciplinary
team with diabetes educators or dedicated dia-
betes nurses and clinical pharmacists, and
therefore strategies that are designed to address
TI in a particular healthcare setting could not be
feasible to implement in another.

Figure 2 describes the author’s proposed
approach to finding strategies to overcome TI in
T2D management, based on the Plan-Do-Study-
Act cycles for Quality Improvement [64].

Qualitative analysis can offer profound and
rich insights about aspects of health care and
services that sometimes prove elusive to quan-
titative research. In-depth understanding of the
phenomenon and the setting in which it hap-
pens is essential to enable the design of evi-
dence-based and context-targeted
interventions. When looking at the different
approaches that have been tested to overcome
TI, most of the studies were performed in USA,
yet none of the published qualitative studies
were performed in USA. On the contrary, both
interventions that were designed based on the
findings of previous qualitative analysis of the
phenomenon reported statistically significant
favorable results. Qualitative studies help
understand why promising clinical

Fig. 2 Approach to finding strategies to overcome therapeutic inertia
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interventions do not always work in the real
world, how patients experience care, and how
practitioners think, and hence we believe that
they should be the starting point for the design
of any intervention seeking to address TI.

CONCLUSIONS

Addressing TI in the management of T2D is a
multifaceted challenge that demands a nuanced
and context-specific approach. The recognition
of the diverse causes and drivers of TI across
various healthcare settings and populations is
essential. Most of the published research
regarding TI in T2D focuses on describing the
consequences of therapeutic inertia (i.e., low
rate of HbA1c goal attainment, prolonged
duration of time to obtain HbA1C goal attain-
ment or to intensify treatment, and the failure
to improve rates of goal attainment over time),
rather than focusing on identifying the under-
lying causes of the inertia being observed.
Qualitative research plays a pivotal role in pro-
viding in-depth insights necessary for the
development of evidence-based solutions. By
crafting interventions firmly grounded in these
qualitative insights, we can navigate the intri-
cacies of T2D management with a comprehen-
sive perspective, ultimately making a
meaningful impact on overcoming TI and
enhancing the quality of care for individuals
living with T2D.
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