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A 50-year-old father with type 2 diabetes has been warned about
the long-term consequences of hypoglycemia, as his job requires him
to drive for long stretches and he often eats high-sugar snacks en route
for convenience. He rationalizes that the condition won’t likely affect
him for years to come. One day he has an episode of hypoglycemia that
causes him to swerve off the road and crash his company vehicle. He is
hospitalized for minor injuries and loses his job.
This scenario is just one example of the challenges and risks that hypoglycemia
can pose to patients, their families and the healthcare system overall.

With a key role in the healthcare system, you already know glycemic
control is paramount to diabetes management. Several landmark trials
demonstrate how maintaining blood glucose levels at target can help
prevent or delay both micro and macro-vascular complications.1,2 Yet
tighter control of A1C has also been associated with a significantly
increased incidence of hypoglycemia and even increased cardiovascular
mortality.3,4 Several internationally recognized guidelines for the
management of diabetes—including those from Diabetes Canada*—
emphasize the importance of preventing, recognizing and treating
hypoglycemic episodes, and provide recommendations to help
healthcare providers achieve these goals.5,6,7

For an expert discussion of targets for glycemic control,
see Diabetes Canada latest clinical guidelines8
Counselling diabetes patients and the general public about the
prevention, recognition and treatment of hypoglycemia is a key part
of diabetes management.

WHAT IS HYPOGLYCEMIA?
Hypoglycemia is a serious, acute side-effect characterized by abnormally
low plasma glucose levels that expose an individual to harm.9

While the frequency of hypoglycemia increases with age and the longer
a patient has diabetes, awareness of the condition actually decreases
with time because the symptoms may become progressively less intense.
In turn, this unawareness has been linked to a 9-fold increased risk of
severe hypoglycaemia in people with Type 2 diabetes.12
TABLE 1 - SYMPTOMS OF HYPOGLYCEMIA

NEUROGENIC (AUTONOMIC)
•

Trembling

•

Hunger

•

Palpitations

•

Nausea

•

Sweating

•

Tingling

•

Anxiety

NEUROGYCOPENIC

Diabetes Canada defines hypoglycemia as:
1) the development of autonomic or neuroglycopenic symptoms
(see Table 1);

•

2) a low plasma glucose level (<4.0 mmol/L for patients treated with
insulin or an insulin secretagogue); and
3) symptoms responding to the administration of carbohydrate. The
severity of hypoglycemia is defined by clinical manifestations (see Table 2).5
Insulin therapy is essential in the management of type 1 diabetes and is
often required in type 2 patients. While hypoglycemia is less common
in type 2 diabetes, the greatest frequency is found in those injecting
insulin.10 A recent Canadian study showed that 64.2% of patients with
insulin-treated type 2 diabetes experienced hypoglycemia and these
patients had an average of 37 events per year.11
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Difficulty
concentrating

•

Difficulty 		
speaking

•

Confusion

•

Headache

•

Weakness

•

Dizziness

•

Drowsiness

•

Vision changes

* Formerly the Canadian Diabetes Association

TABLE 2 - SEVERITY OF HYPOGLYCEMIA

Mild

Moderate

Autonomic symptoms are present.
The individual is able to self-treat.

Autonomic and neuroglycopenic
symptoms are present. The individual
is able to self-treat.

CONSEQUENCES OF HYPOGLYCEMIA
The clinical consequences of severe hypoglycemia (such as confusion,
coma and seizure) are well documented. Prolonged coma may be
associated with transient neurological symptoms, such as paresis,
convulsions and encephalopathy.5 Symptomatic hypoglycemia, whether
clinically mild, moderate or severe, is associated with an increased
risk of cardiovascular events, all-cause hospitalization and all-cause
mortality.13
During a hypoglycemic event, almost all patients experience
deterioration in all domains of cognitive function.14 Even mild cognitive
deterioration may place individuals in extreme danger if they are driving
or operating machinery, for example.
Importantly, recurrent hypoglycemia may impair an individual’s ability
to sense subsequent episodes.5 Hypoglycemia unawareness increases
the risk of recurrent and severe episodes, while also causing defective
glucose counterregulation. This can lead to a vicious cycle of recurrent
hypoglycemia and further impairment of glucose counterregulation.15
From an economic perspective, both severe and non-severe
hypoglycemia incur substantial healthcare costs.16 Research has also
shown that hypoglycemia causes more absenteeism from work, more
impairment while at work (presenteeism) and decreased overall work
productivity compared with patients who had never experienced the
condition.17

WHY IS HYPOGLYCEMIA ON THE RADAR NOW?
Hypoglycemia is the most common adverse effect associated with
insulin therapy.11 Large-scale research initiatives such as the ACCORD
and DEVOTE trails 4,18, are raising awareness around this side-effect
and its association with an increased risk of cardiovascular mortality.
As well, advancements in continuous glucose monitoring (CGM) have
developed the potential to detect hypoglycemia in real time,19 and are
revealing that the frequency of these events is grossly underestimated.
The healthcare costs associated with caring for patients with diabetes
and issues related to glycemic control are substantial. According a
recent CADTH report, the average cost of a severe hypoglycemic event,
including direct or indirect hospital admission, was $2,142.20

Severe
Individual requires assistance
(e.g., ambulance) and may be
unconscious. Plasma glucose is
<2.8 mmol/L.

Patients may modify their insulin dose or deliberately
maintain their blood glucose levels above target in order
to reduce the frequency or severity of hypoglycemia.10

UNDER-ASKING AND UNDER-REPORTING
In the 2012 GAAP2 survey about hypoglycemia, Canadian healthcare
providers said that patients often under-report the frequency or
severity of hypoglycemic events.22 Some do not recognize the signs of
hypoglycemia, while others do not consistently report episodes because
they consider it to be a normal consequence of diabetes therapy—even
though we know this to be untrue.
Fear of hypoglycemia is almost as detrimental to patients’ health
as the condition itself. In the same GAPP2 survey, 27 per cent of
respondents said they had missed, mis-timed (by more than two hours)
or reduced their insulin dose to attempt to reduce their risk of having a
hypoglycemic event. One in seven let their blood glucose levels go higher
to reduce their risk of nocturnal hypoglycemia.23
According to a 2014 Ombudsman Ontario report investigating drivers
with uncontrolled hypoglycemia, the Ministry of Transportation’s method
of tracking these drivers had “numerous flaws.” The report—prompted
by the case of a symptomatic hypoglycemic driver who crashed and
killed three people while having an episode—called for a greater focus
on improving staff training and medical forms to elicit more detailed
information from drivers and physicians.24
Fear of losing one’s driver’s license may therefore prevent some people
from reporting hypoglycemia. The lack of an after-the-fact test to
identify people who have had an episode also contributes to underreporting. As a result, it is likely that published data under-represents
the true prevalence of hypoglycemia. (Diabetes Canada offers useful
guidelines for private and commercial drivers with diabetes.25)

Recent Canadian data indicates that hypoglycemia has been linked
with increased hospitalization and adverse events in patients 66
years of age and older. Hospitalized hypoglycemia was independently
associated with increased mortality (60 vs.19 per cent mortality for
no hypoglycemia) and with subsequent hospitalizations and recurrent
hypoglycemia.21
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A MAJOR IMPACT ON QUALITY OF LIFE

RECOGNIZE INDIVIDUALS AT HIGHER RISK

A recent Canadian study showed that any form of hypoglycemia
had a negative impact on health-related quality of life.26 But the
nonclinical consequences of hypoglycemia are perhaps less appreciated.
Hypoglycemia and the fear of it can affect employment and productivity,
personal relationships, the ability to drive and willingness to participate
in recreational activities.27

ELDERLY PATIENTS: Hypoglycemia is common among the elderly,
but likely under-recognized as many symptoms (e.g., trembling,
confusion, weakness) can be missed or misattributed to other agerelated conditions. Seniors are more prone to hypoglycemia as they
are more likely to have multiple risk factors for the condition, including
age-related deterioration in their ability to metabolize sulfonylureas
and insulin, longer duration of diabetes and/or insulin therapy, and
polypharmacy.5,6 They may also have comorbidities and cognitive and/
or physical limitations that make self-care challenging and increase
their vulnerability to the consequences of hypoglycemia, such as falls,
fractures, cognitive impairment and cardiovascular events.31 Awareness
of hypoglycaemia can also decrease with age as symptoms become less
severe.

More than

25%

of people stay home
from work or school
following severe episode
of hypoglycemia.11

Hypoglycemia is associated with depressive symptoms and heightened
anxiety, lower health-related quality of life, and interpersonal conflict,
including fears of dependency and loss of control.6 Nocturnal
hypoglycemia (NH), in particular, may impact quality of life because
it affects both quantity and quality of sleep and is more difficult to
predict and manage than daytime hypoglycemia. In a Canadian study,
NH occurred on 32 per cent of the 190 nights studied, and of those
events, 85 per cent were unrecognized.28 Research shows that people
with nocturnal hypoglycemia report an increase in tiredness, sleeping
difficulties and absenteeism from work.24

WHAT CAN WE DO FOR PATIENTS?
Clearly hypoglycemia is a common occurrence with a wide range
of serious clinical and quality-of-life consequences for people with
diabetes. An extensive review of the medical literature and online
educational resources around hypoglycemia revealed several gaps in
awareness, as well as opportunities to improve understanding and
minimize risk.
Physicians can play a vital role in minimizing symptoms, frequency and
duration of hypoglycemia by inquiring about potential symptoms with
every patient on insulin or oral diabetes agents. Increasing awareness
about hypoglycemia among employers, benefit plan sponsors and the
general public will mean those experiencing hypoglycemic events will be
more inclined to report and more willing to seek treatment to minimize
symptoms.
IDENTIFY HYPOGLYCEMIA SYMPTOMS AND EVENTS

While the most common signs of hypoglycemia are trembling, pounding
heart, difficulty concentrating and incoordination, half of all patients
report non-specific symptoms, which healthcare providers and family
members may not recognize as hypoglycemia.29
Nocturnal hypoglycemia may also be missed because symptoms (such
as nightmares, morning headache, chronic fatigue, poor sleep quality,
night sweats, and enuresis) are misattributed.30
Impaired awareness of hypoglycemia, whether due to missed symptoms
or hypoglycemia unawareness, is particularly dangerous as an untreated
mild event can become severe within minutes.
RECOMMENDATIONS: Ask probing questions to assess the patient’s
understanding of hypoglycemia and determine whether the patient has
experienced unrecognized events. Consider nocturnal hypoglycemia
in cases of unexplained sleep disturbances. The development and use
of an interviewing tool or template could be helpful. An increase in
absenteeism or tiredness among employees with diabetes may be a
cue that hypoglycemia is a factor.
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TYPE 2 DIABETES PATIENTS: Hypoglycemia is often associated
exclusively with type 1 diabetes,30 yet most episodes occur in people
with type 2 diabetes because this form of the disease is much more
prevalent.6 The risk of hypoglycemia in people with type 2 diabetes
increases as they age, the longer they have diabetes or use insulin, and
with the use of an insulin secretagogue.32
SEVERELY OBESE PATIENTS: These individuals are at risk because
they may have decreased mobility (which may limit access to rescue
strategies) and support from third parties. Obese patients also require
large doses of insulin (over 150 units per day) and may be more likely to
have an accidental overdose. Severe hypoglycemia post-gastric bypass
is two to seven-fold higher compared to non-surgical populations or
to patients who have undergone purely restrictive gastric banding or
gastroplasty.33
MENTAL HEALTH PATIENTS: Psychiatric disorders (major depressive
disorder, generalized anxiety disorder and eating disorders), are more
prevalent in people with diabetes compared to the general public.34
These conditions may limit patients’ ability to adhere to medication
regimens and comply with self-management, placing them at higher risk
for diabetes-related complications, including hypoglycemia. With eating
disorders such as anorexia nervosa and bulimia nervosa, nutritional
restriction (independent of diabetes) can also lead to hypoglycemia.
OCCUPATIONAL HAZARDS: Diabetes patients in certain professions
(commercial drivers, pilots, machine operators etc.) are also at
heightened caution for hypoglycemic events because these can
negatively impact not only themselves, but those they come in contact
with. The research shows that hypoglycemia impairs many cognitive
domains necessary for driving performance, leading to increased risk for
accidents.24, 35
RECOMMENDATIONS: Hypoglycemia identification and
treatment education should be provided to all patients receiving
prescriptions for hypoglycemic medications (insulin secretagogues and
insulin) and to their caregivers. Patient resources about hypoglycemia
should be developed and/or made more widely available in healthcare
facilities and in the workplace to raise awareness among people with
type 2 diabetes.
The risk of hypoglycemia should be considered when choosing an
antihyperglycemic medication, and healthcare professionals should
be trained on the differences in hypoglycemic risk with various
antihyperglycemic agent classes. Certain sulphonylureas and shorteracting basal insulin could be avoided in those at risk, particularly
the elderly.

INCREASE AWARENESS ABOUT HYPOGLYCEMIA IMPACT
Hypoglycemia can have a serious impact on quality of life and fear of the
condition can be just as detrimental. Comments on social media indicate
that some patients deal with hypoglycemia with resignation, a cavalier
attitude or dark humour.
RECOMMENDATIONS: The concept of individualized care should be
expanded beyond the choice of pharmacological treatment agents to
include the patient’s treatment priorities, personal concerns, as well as
any financial, cognitive, psychological and social issues that may impact
ability to manage blood glucose levels. A decision tool could be helpful
in assisting healthcare providers and patients in weighing an individual’s
risk of hypoglycemia and quality-of-life issues against glycemic control.
Healthcare providers should assess and address patients’ fear of
hypoglycemia. Interventions, such as blood glucose awareness training
and cognitive behavioral therapy, have been shown to reduce levels of
fear and improve diabetes management.36
STAY UP-TO-DATE ON NEW MEDICATIONS AND TECHNOLOGIES
Treatments currently available for the management of diabetes vary
in their level of risk for hypoglycemia. While more research is needed,
new treatment methods that provide plasma glucose-regulated
insulin replacement or secretion, and advances in flash and real-time
blood glucose monitoring, could be beneficial.37 Until additional
research is available, however, healthcare providers should refer to
the Diabetes Canada’s Clinical Practice Guidelines for the Prevention
and Management of Diabetes in Canada when choosing a treatment
regimen for patients at high risk for hypoglycemia.5
RECOMMENDATIONS: Ideally, medications that avoid low blood sugar
while managing highs should be chosen, especially for patients at risk of
hypoglycemia or those who have difficulties with self-management. If
possible, limit the use of therapeutic agents likely to cause hypoglycemia
as patients age and hypoglycemic unawareness is more prominent.
Individualization of care should also apply to choice of blood glucose
monitors and technologies to manage diabetes. Ideally, patients
should be actively engaged in their own diabetes self-management
for optimal results.38

CONCLUSION
Hypoglycemia is a common
and serious side-effect for
people with diabetes. While
much has been published about
hypoglycemia, there are several
opportunities to improve
understanding among healthcare
providers and patients, as well as
the general public, about its risks
and consequences. Individualization
of care (factoring in both clinical
and non-clinical components),
combined with expanded patient
education and assistance programs
available through the workplace,
could reduce risks of hypoglycemia
and empower patients to achieve
optimal blood glucose control.

SUMMARY OF KEY RECOMMENDATIONS
•

Increase your awareness of the types of people who are affected by hypoglycemia. The risk is particularly
high among the elderly, very young, extremely obese, mentally ill or cognitively impaired, as well as those in
specific occupations.

•

Be sure to provide hypoglycemia education to all patients taking insulin or insulin secretagogues.

•

Individualize blood glucose targets and treatments, taking into consideration all aspects of the patient’s
health, including the risk of hypoglycemia and the potential impact on quality of life. Consider agents that may
be less likely to cause the side-effect.

•

Develop helpful materials, such as a decision-making tool and interviewing templates, to facilitate
discussions between healthcare providers, patients and caregivers, as well as employers/payers.

Developed in partnership with leading Canadian diabetes experts.
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