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ABSTRACT
The current epidemic of type 2 diabetes (T2D)
represents a significant global and national
health concern. Globally, the prevalence of
diabetes has doubled between 1980 and 2014.
In 2014 the World Health Organization estimated that there were 422 million adults living
with diabetes worldwide. In the USA, the
number of people diagnosed with T2D is estimated to increase to over 70 million by 2050,
putting an immense strain on the US healthcare
system. Achieving glycemic control is widely
acknowledged as the key goal of treatment in
T2D and is critical for reducing the onset and
progression of diabetes-related complications
such as cardiovascular diseases, neuropathies,
retinopathies, and nephropathies. Despite the
increase in the availability of antihyperglycemic
medications and evidence-based treatment

guidelines, the proportion of people with T2D
who fail to achieve glycemic goals continues to
rise. One major contributor is a delay in treatment intensification despite suboptimal glycemic control, referred to as clinical or
therapeutic inertia. Clinical inertia prolongs the
duration of patients’ hyperglycemia which
subsequently puts them at increased risk of
diabetes-associated complications and reduced
life expectancy. Clinical inertia results from a
complex interaction between patient, healthcare providers, and healthcare system barriers
that need to be addressed together, rather than
as separate entities. In this article we provide an
overview of clinical inertia in the clinical management of T2D and provide suggestions for
overcoming aspects that may have a negative
impact on patient care.
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Despite the development of new medications
over the past decade, a significant proportion of
people with type 2 diabetes (T2D) fail to achieve
glycemic goals [1]. For example, in the USA, the
proportion of patients who achieved the
American
Diabetes
Association
(ADA)
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recommended target of glycated hemoglobin
A1c (A1C) below 7.0% declined from 52.2%
between 2007 and 2010 to 50.9% between 2011
and 2014. Likewise, the proportion of those
achieving individualized A1C targets (based on
age
and
diabetes-related
comorbidities)
declined from 69.8% between 2007 and 2010 to
63.8% between 2011 and 2014 [1]. Similarly,
across Europe the retrospective GUIDANCE
study showed that despite access to new efficacious medications only 53.6% of patients successfully achieved a target A1C of below 7.0%
[2].
In the context of diabetes, clinical or therapeutic inertia is when patients do not begin or
intensify treatment despite not achieving their
A1C goal. This can lead to a significant proportion of patients (approximately 30–50%)
experiencing years of suboptimal glycemic
control before treatment is escalated [3]. The
causes of clinical inertia are multifactorial and
complex, and this phenomenon is becoming
increasingly recognized in the management of
diabetes as well as other chronic diseases [3–9].
Clinical inertia in diabetes results in prolonged
periods of uncontrolled hyperglycemia and
increases the risk of diabetes-associated complications and reduces life expectancy
[3, 8, 10–14]. A study on a large cohort of
patients with T2D followed over a period of
22 years showed that a 1-year delay in treatment
intensification in patients, on either oral
antidiabetes medications (OADs) or insulin
therapy whose A1C persisted above 7.0%, significantly increased the risk of myocardial
infarction, heart failure, stroke, and a composite
of cardiovascular events (Fig. 1) [8, 14]. Furthermore, it has been estimated that inadequate
glycemic control is responsible for over 200,000
diabetes-related complications per year in North
America alone, resulting in excess healthcare
costs and tens of thousands of premature deaths
[15]. Globally, the worldwide mortality burden
for high blood glucose in 2012 was estimated to
be 3.7 million and the global financial burden
of diabetes between 2011 and 2030 is projected
to be US$1.7 trillion [16, 17].
The problem of clinical inertia appears to
hinder escalation of treatment from OADs to
insulin therapy, with delays of approximately 6

Fig. 1 Consequences of delayed intervention in patients
without previous CVD. Reproduced with permission from
Khunti. K & Millar-Jones. D. Clinical inertia to insulin
initiation and intensiﬁcation in the UK: A focused
literature review. Primary Care Diabetes. 2017, 11: 3–12
[8] Ó 2016 The Authors. The risk of CVD is shown for
patients with HbA1c consistently above 53 mmol/mol
([ 7.0%) in the 2 years following diagnosis for whom
treatment intensiﬁcation is delayed by at least 1 year versus
that of patients with HbA1c consistently below
53 mmol/mol (\ 7.0%) in the same period [14]. CI
conﬁdence interval, CVD cardiovascular disease, CVE
cardiovascular event, HbA1c, glycated hemoglobin, HF
heart failure, IT intensiﬁcation of treatment, MI myocardial infarction. Illustration based on data from [14]. This
article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/)
to 8 years [3, 8]. Failure to intensify treatment
may also occur in patients who are optimized
on basal insulin, but still fail to reach A1C targets despite achieving fasting plasma glucose
(FPG) within target ranges. A retrospective
cohort study involving 11,696 patients with
T2D in the UK Clinical Practice Research Datalink database reported that only 30.9% of
patients with A1C of at least 7.5% (i.e., eligible
for treatment intensification) had their treatment regimen intensified with bolus or premix
insulin or a glucagon-like peptide 1 receptor
agonist (GLP-1 RA), and the median time to
intensification was 3.7 years [18]. A similar realworld study in the USA reported that, in
patients with an index A1C of at least 7%, who
were on a stable regimen of two OADs for at
least 6 months, there was a failure to intensify
treatment within 6 months in 62.9% (n = 7389)
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of patients [19]. Another recent US study used
electronic medical records to show that the
likelihood of achieving glycemic goals of A1C
below 7.0% in T2D patients who initiated basal
insulin after OADs diminished considerably if
not achieved within 12 months of initiation
[20]. As per ADA guidelines, these uncontrolled
patients require further intensification by the
addition of a single injection of rapid-acting
insulin analogue or a GLP-1 RA to target postprandial glucose (PPG) [21]. The use of the
recently approved once-daily fixed-ratio combination products containing basal insulin plus
a GLP-1 RA, aligned with these guidelines, is
another consideration when basal insulin progression is warranted [21].
Clinical inertia is a major concern in T2D [9],
and overcoming it is a key step in improving
long-term care for people with T2D. This
requires an understanding of provider, patient,
and healthcare system barriers that need to be
addressed together, rather than as separate
entities. This review presents an overview of the
causes of clinical inertia and describes measures
that can be taken to overcome this issue. The
information in this article is based on previously conducted studies and does not contain
any studies with human participants or animals
performed by any of the authors.

CAUSES OF CLINICAL
AND THERAPEUTIC INERTIA
Clinical inertia is multifactorial, with a range of
contributing factors from patients, clinicians,
and the healthcare delivery system (Fig. 2)
[5, 22–27]. Commonly cited factors for both
patients and healthcare providers (HCPs)
include medication side effects such as fear of
hypoglycemia [5, 22–24], concerns regarding
weight gain, and the increasing complexity of
treatment regimens that require familiarization
with new methods of administration and dosing schedules, which could potentially affect
patients’ daily lives, clinicians’ resources, and
product costs [5, 23]. A lack of patient understanding of the nature of their disease can also
result in reluctance to intensify treatment. The
need to intensify treatment may be associated

with the idea that their diabetes has worsened
as a result of some ‘‘failure’’ on their part [5, 28].
Patient willingness to initiate or intensify therapy may also be mitigated by denial about their
disease progression and its potential complications, particularly if they have no physical
symptoms [27].
Patient concerns can discourage HCPs from
initiating or intensifying therapy despite poor
glycemic control to avoid offending or losing
patients, particularly in areas in which private
healthcare predominates [5]. Reports from surveys demonstrate a disconnect between HCPand patient-perceived barriers. HCPs identified
fear of hypoglycemia and absence of symptoms
as barriers to basal insulin initiation and dose
titration, whereas patients reported the length
of time taken to reach target as a greater barrier
than hypoglycemia [29]. Moreover, patients
often get frustrated when they do not achieve
glycemic targets, a feeling that increases in
parallel with treatment duration and may lead
patients to stop medication without discussion
with their physician [30]. Finally, physicians
often overestimate patient resistance to insulin
initiation because of fear of injection-induced
pain [31, 32].
It is important that HCPs avoid misconceptions of the true nature and degree of patient
concerns, as this may result in failure to intensify therapy. HCPs may feel they lack the support, knowledge, and time they need to
optimally manage T2D in the face of the ever
increasing array of treatment options [15]. Busy
providers have limited time available to keep
ahead of newly emerging data on available
medications that might provide better insight
into the best possible outcomes for individual
patients. Lack of time and education, together
with unfamiliarity with the efficacy and safety
of certain regimens, may mean that conventional medications (e.g., metformin, sulfonylureas, and eventually insulin) are more
commonly prescribed, while new options, such
as combination agents and newly developed
medications with potentially greater efficacy,
are overlooked.
Healthcare system-related factors that may
contribute to clinical inertia involve the lack of
individualized clinical guidelines and decision
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Fig. 2 Patient and physician-related barriers [5, 22–27]
support aids, ineffective communication
between physicians and staff, poor patient
support systems, and differing region-specific
standards that can impact the access to care
[27]. Discouragement may arise from the need
for authorization of certain medications by
health insurance plans or universal healthcare
schemes, with potentially expensive and complicated processes around proof of medical
necessity and appeals, causing HCPs to resort to
using readily approved and generally cheaper
medication. Additional issues contributing
specifically to provider inertia may include the
costs of new medications, complications arising
because of discrepancies between pharma-initiated co-pay systems and government-based
plans such as Medicare in the USA, and frequent
changes in formulary coverage.

ADDRESSING CLINICAL INERTIA
Although identifying individual underlying
causes of clinical inertia is useful, it is important
to remember that this is a multifactorial problem and addressing one factor alone is likely to

have limited success [15]. It is important that
provider-, patient-, and healthcare system-level
barriers are considered together rather than as
separate problems [25]. We can learn some lessons to combat clinical inertia from randomized
clinical trials where set protocols eliminate
clinical inertia to avoid confounding the results
[15]. The generally superior glycemic control
achieved in clinical trials compared with realworld clinical practice is likely to be in part a
reflection of the frequency of screening and onstudy contact [15]. While better monitoring of
response and regular opportunities to intensify
therapy clearly contribute, increased frequency
of contact also allows for regular educational
input and support, and the development of
physician–patient rapport [15]. In addition, trial
protocols teach the patient that regular review
of therapies is a part of good diabetes care rather
than a sign of treatment failure. Overall, the
lessons from clinical trials reinforce the need for
a combination of good education and support,
clear treatment strategies, and more time for
interaction between HCPs and patients to
reduce clinical inertia. Clinical trials are highly
controlled with set protocols, and do not
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necessarily reflect the challenging and diverse
real-world clinical situation, but nevertheless
provide lessons that can be applied in routine
practice.

PATIENT BARRIERS
HCP–patient relationships and patient support
are key to successful management of long-term
conditions such as diabetes. As a result of time
constraints experienced by providers, patients
are often provided with written educational
materials without associated interaction, explanation, and encouragement, which have limited
effects. Studies have shown that inadequate
health literacy can be associated with poor glycemic control, highlighting the need to go
beyond written educational material [33–35]. A
national literacy assessment in the USA in 2003
concluded that only 12% of the population had
proficient health literacy and 35% had a basic or
below basic level of health literacy [36]. Patient
education and support sought through a Certified Diabetes Educator (CDE) is therefore important and may be more successful at addressing
clinical inertia. In a recent Canadian study that
investigated barriers to care in patients with T2D,
the majority of patients with poor glycemic
control reported that they did not feel the need
for more information regarding the management of diabetes. Their reluctance to acquire and
use this information may also be reflected by
their reported lack of confidence in their ability
to follow through and adhere to treatment [37].
Regular HCP–patient contact and patientcentered, non-judgmental discussions that provide intellectual and emotional support can
help overcome patient barriers to adhering and
intensifying treatment. Resistance to change
can be managed by identifying patient obstacles
and actively addressing each one by challenging
beliefs, reassuring the patient, and describing
reports of positive experiences from patients
undergoing the same treatment regime. It is
essential that patients understand that diabetes
is a progressive disease, and that the addition or
intensification of treatment, especially with
insulin, is not a failure on their part, but a logical and necessary means of addressing the

normal decline in pancreatic function associated with their disease [5, 15, 27]. In a systematic review that included 118 unique diabetes
self-management education (DSME) interventions, patients with T2D who received DSME
had an average A1C reduction of 0.57%,
demonstrating significant improvements in
glycemic control compared to those who did
not [38]. Giving praise after improvements in
glycemic control and reminding patients of the
associated clinical benefits can also help motivate patients [5]. Reluctance to escalate treatment and non-compliance may stem from a
lack of knowledge regarding the severity of
uncontrolled diabetes and the urgency of
reducing A1C levels and maintaining glycemic
control. A recent study demonstrated that
physicians were most interested in complications with high rates of mortality, such as cardiovascular disease, whereas patients were more
concerned about complications such as
retinopathy and nephropathy that would have
an impact on the quality of daily living [39].
Patients are more likely to accept and adhere to
treatment if they perceive it is contributing to a
positive outcome and addressing a need [40].
Therefore, a proactive rather than reactive
approach is important in managing patients
with diabetes. Emphasis on the association
between good glycemic control and lifestyle
changes (i.e., diet and exercise) with reduced
incidence of complications may prove successful towards improving patient engagement [39].
Moreover, patient fears concerning the negative
impacts of certain medications (e.g., use of
needles, long-term risks, side effects, treatment
complexity, etc.), which may outweigh any
benefits, must be addressed [40]. Finally, where
the available choices of diabetes medications
are similarly efficacious, individualized therapy
should be matched to patient preference with
respect to convenience, specific side effects,
daily dosing schedules, and out-of-pocket costs
in parallel to glycemic control [41].

HCP BARRIERS
For HCPs to successfully support patients
through the treatment decision-making process
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and provide optimal long-term care, it is
important that provider-related barriers to
treatment intensification are also addressed. A
study into perceptions of clinical/therapeutic
inertia found that most primary care providers
were willing to accept a degree of responsibility
for clinical inertia, but others tended to avoid
accountability by placing emphasis on the
negative outcomes associated with patient- and
system-level barriers [25]. Providers need to
examine and acknowledge whether potential
personal issues such as the lack of knowledge of
efficacy and safety of agents, resistance to prescribing new medication, skepticism regarding
data generated by the pharmaceutical industry,
and concerns about costs may influence the
management of patient healthcare [25]. The
shift of responsibility for diabetes management
from secondary to primary care means that
HCPs are obliged to keep up to date on new
management options and strategies. This
becomes particularly important when we consider the differences in prescribing habits that
have been previously reported between specialists and primary care providers [27]. A study in
France found that specialists were almost 10
times more likely to prescribe early versus late
insulin [42]. Readily accessible information is
needed on available medications, and particularly new agents, with focus on safety, side
effects, efficacy, effectiveness, ease of prescription, purchase, administration, and storage.
While there have been numerous studies on the
best approach for educating patients with T2D,
there is less information available on how to
educate and support HCPs. Although evidencebased target guidelines are generally seen as
‘‘enablers’’ for primary care practitioners, their
potential for improving clinical inertia is
impacted by difficulties with navigating guidelines and algorithms, in keeping up to date with
changing recommendations and new treatments, and in interpreting and implementing
evidence from trials [25, 26]. An effective
approach would be to provide HCPs with a
concise and readily accessible central resource,
e.g., the ‘‘Wise List’’ in Sweden, which summarizes the recommended core medicines that
should be used in the treatment of common

diseases such as diabetes. The use of this list in
conjunction with regular monitoring of physician prescribing demonstrated an improvement
in adherence to the treatment guidelines [43].
Another recommendation includes more
frequent assessment and increased monitoring
that is likely to increase physician–patient
contact, allowing the physician to determine
and address any patient concerns or barriers.
However, insurance plans such as the Florida
Health Care Plans, time, resources, and costs are
factors that limit patient interaction, planning,
testing, and prescribing. This can be a problem
for solo practitioners or smaller clinics, who
may not have access to nursing staff and/or
other ancillary support to assist with patient
contact such as telephone support and
appointment reminders. Time and resource
constraints are commonly cited as a source of
clinical inertia [5, 25]. It is likely that time spent
optimizing patient management to avoid clinical inertia will ultimately save time, costs, and
resources by reducing complications.
While the relationship between the HCP and
patient is important, given the pressures on
provider time, combating clinical inertia with
the aid of CDEs including nurses, dietitians, and
pharmacists can be a cost-effective way to
influence attitudes and behaviors towards
medication and improve clinical care for
patients with diabetes [40, 44]. Studies have
shown the benefits of assistance from nurses in
the management of patients with T2D, including more timely treatment intensification
[7, 45]. DSME programs have proven successful
in reducing clinical inertia. For example,
patients with diabetes who took part in a 1-year
health professional-provided education program were more accepting of their chronic illness and showed improvements in selfmanagement skills and decreased negative
emotional response to their disease [46].
Implementing referrals to CDEs and patient
support programs do not induce a financial
strain on HCPs as reimbursements for these
programs are available from the Center for
Medicare and Medicaid Services (CMS) and
most commercial healthcare plans [47].
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THERAPEUTIC BARRIERS
As discussed, several physician- and patient-related barriers to intensifying treatment are
associated with limitations (perceived or actual)
of therapy. The development of new therapeutic agents has presented physicians and patients

with a wider choice of options for adapting
treatment to individual requirements. Given
the lack of clear guidance from current treatment guidelines on how to individualize therapy, specific information about a specific drug
or a combination of medications which certain
patients may benefit from may be particularly

Table 1 Mean (SE) change from baseline in glycemic parameters and body weight, and incidence of hypoglycemia and
other AEs with options for patients failing to achieve glycemic targets on basal insulin
A1C, %

FPG,
mmol/L

2-h PPG,
mmol/L

Weight
change, kg

Hypoglycemia, Adverse
% patients
events

Number of
injections

RAI with main meal
(basal plus)

– 0.6 (0.1)

– 0.2 (0.1)

– 1.6 (0.6) ? 1.0 (0.3) 38.9a

2

RAI with each meal
(basal-bolus)

– 0.8 (0.1)

– 0.1 (0.1)

– 1.4 (0.6) ? 1.4 (0.3) 44.9a

3?

GLP-1 RA
(lixisenatide)

– 0.6 (0.1)

– 0.2 (0.1)

– 3.6 (0.6) – 0.6 (0.3)

Basal insulin plus [52]

32.9a

Nausea
25.2%

2

Diarrhea
6.7%
Premix insulin [53]
Biphasic insulin
aspart 30/70

– 1.42

– 1.4 (not Not
reported)
reported

? 1.7 (not
reported)

75.8b

2–3

Basal insulin/GLP-1
RA FRC
iGlarLixi [54]

1
– 1.1 (0.06) – 0.4 (0.1)

–4.7 (0.3)

– 0.7 (0.2)

40.0c

Nausea
10.4%
Diarrhea
4.4%

iDegLira [55]

– 1.9 (not
reported)

– 3.5 (not not
reported)
reported

– 2.7 (not
reported)

24.0b

Nausea
6.5%
Diarrhea
6.5%

AE adverse event, A1C glycated hemoglobin A1c, FPG fasting plasma glucose, FRC ﬁxed-ratio combination, GLP-1 RA
glucagon-like peptide 1 receptor agonist, iDegLira insulin degludec/liraglutide ﬁxed-ratio combination, iGlarLixi insulin
glargine/lixisenatide ﬁxed-ratio combination, PG plasma glucose, PPG postprandial glucose, RAI rapid acting insulin, SE
standard error
a
Symptomatic hypoglycemia accompanied by glucose \ 60 mg/dL (\ 3.3 mmol/L) or prompt recovery with oral
carbohydrate
b
Conﬁrmed hypoglycemia (PG value \ 56 mg/dL [\ 3.1 mmol/L] regardless of symptoms)
c
Reported documented symptomatic hypoglycemia (PG B 60 mg/dL [B 3.3 mmol/L])
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useful. This is currently being implemented
with recent ADA guidelines recommending
lifestyle management and metformin and subsequently incorporating agents such as empagliflozin, canagliflozin, or liraglutide in patients
with T2D and established atherosclerotic cardiovascular disease in countries where these
agents have been approved for use [21]. Another
example of individualized therapy is the management of overweight or obese patients, who
may benefit from the use of agents such as GLP1 RAs, sodium-glucose co-transporter-2 (SGLT2)
inhibitors, and amylin mimetics which are
associated with on-treatment weight loss and
avoidance of agents such as sulfonylureas or
meglitinides which are associated with weight
gain. GLP-1 RAs and inhibitors of the protease
dipeptidyl peptidase-4 (DPP-4) are also both
associated with a low risk of hypoglycemia
because of their glucose-dependent modes of
action, and inhibitors of SGLT2 are associated
with a low risk of hypoglycemia and reductions
in blood pressure [48–50]. Intensification of
basal insulin therapy with prandial insulin can
be challenging because of fears of weight gain,
hypoglycemia risk, and increased treatment
complexity, all of which, as discussed, can lead
to therapy not being intensified in patients with
declining glycemic control. Patients who show
such concerns may benefit from treatment with
once-daily GLP-1 RA/basal insulin titratable fixed-ratio combinations, such as insulin
glargine/lixisenatide (iGlarLixi) or insulin
degludec/liraglutide (IDegLira) which show
improved glycemic control with reduced hypoglycemia and are either weight neutral or promote weight loss [51], (Table 1). Such
combination products also offer the option of
escalating therapy without increasing cost and
treatment complexity whereby methods of
administration would remain unchanged
allowing the delivery of both products using a
single injection. Some products use the same
methods of drug delivery; for example, iGlarLixi
uses the same SoloSTARÒ (Sanofi-Aventis US,
Bridgewater, NJ) pen as insulin glargine to
deliver the required dose, meaning that patients
would not need to worry about familiarizing
themselves with new pens for drug delivery.
These options should help to remove some of

the barriers causing clinical inertia, but rely on
HCPs having knowledge, experience, and confidence in prescribing these medications [8].

CONCLUSION
Clinical and therapeutic inertia in the treatment
of T2D results from HCP-, patient-, and healthcare system-based factors, and represents a serious barrier to optimal treatment escalation and
therefore glycemic control. The complex and
multifactorial nature of clinical inertia means
that one strategy alone is not sufficient to address
it, but rather requires addressing a combination
of patient-, HCP-, and healthcare system-related
barriers. Many patient-related barriers to treatment escalation result from a lack of sufficient
education and time to educate patients about
disease progression and available treatment. This
can be managed by implementing patient referrals to CDEs and patient support programs
allowing regular patient-centered, non-judgmental discussions to give both intellectual and
emotional support as per ADA Standards of Care
[21]. When patients fail to achieve glycemic targets, personalizing therapy to reflect patients’
clinical, practical, and emotional needs is likely
to improve acceptance. HCPs need to acknowledge and address any personal factors that may
result in clinical inertia on their patients’ behalf.
The introduction of consistent follow-up procedures and improved access to resources along
with targeted education of HCPs and patient
feedback can help reduce clinical inertia. Support
from clinical decision support aids may also help
to facilitate treatment. Taken together, such
actions should help to minimize clinical and
therapeutic inertia and lead to improved treatment outcomes.
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