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REVIEW

Healthcare safety

introduction

According to the International Diabetes Federa-
tion estimates, 371 million individuals worldwide 
have diabetes, and many have disease-related va-
scular complications and the burden imposed by 
treatments and their side-eff ects (1,2). neverthe-
less, most of these persons are, or would like to 
be, participating members of the workforce. The 
presence of diabetes usually has little or no impact 
on an individual’s ability to do a particular job. The 
American Diabetes Association has stated that any 
person with diabetes, whether treated with insulin 
or not, “should be eligible for any employment for 
which he/she is otherwise qualifi ed (3).”
However, because diabetes is a chronic condition 
associated with a diverse set of morbidities, it is 
not unusual for patients, their families, the em-
ployers, and the public to have questions about 
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abstract

Persons with diabetes can face issues at work resulting from the process of glycemic management, dia-
betic complications, or hypoglycemia. The latter may pose problems when treatment regimens include 
insulin or sulfonylurea agents, in the elderly, or with long-standing diabetes with hypoglycemia unawa-
reness. severe hypoglycemia is a medical emergency that may require the assistance of others, medical 
intervention, and lead to safety issues for the patient and coworkers. An individualized medical evalua-
tion and tailored approach that emphasizes education, prevention, and troubleshooting of hypoglyce-
mic episodes should be instituted on the job. The availability of fast-acting carbohydrate for conscious 
individuals and glucagon for neuroglycopenic situations is advised. Employers and coworkers should be 
aware and understand the implications of the patient’s health condition. some high-risk occupations 
may not be suitable for certain patients from a safety standpoint. However, with appropriate modifi -
cations and management, most patients with diabetes should be able to eff ectively prevent and treat 
hypoglycemia in the workplace.
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the appropriateness and health qualifications of 
a diabetic individual regarding work status. The 
risk of glycemic variability while diabetic subjects 
are at work is a complicated topic, in particular 
the possibility of debilitating and even life-thre-
atening hypoglycemia. This article discusses the 
prevalence and management of low blood sugar 
in diabetic patients while they are at work, and 
lays out a strategy for its prevention and optimal 
management.

Hypoglycemia during diabetes tHerapy

Hypoglycemia is defined as a blood glucose level 
<70 mg/dl (4,5). According to population-based 
estimates, as many as 50% of all patients with 
diabetes experience hypoglycemia at some point 
during management (5). The signs and symptoms 
of hypoglycemia are shown in Table 1. The risk is 
higher in patients on intensive glucose control. 
In fact, hypoglycemia is the limiting factor in the 
titration and escalation of therapy in both type 1 
and type 2 diabetes (5).  “Mild” hypoglycemia is 
generally defined as blood glucose of 50-70 mg/
dl, while “severe” hypoglycemia is identified by a 
value less than 50 mg/dl. Hypoglycemia is some-
times also defined by situational factors or outco-
me; thus, the landmark Diabetes Control and 
Complications Trial defined “severe” hypoglyce-
mic episode is one that requires the assistance of 
another person (6), while “serious” hypoglycemia 
is one that results in an undesirable outcome for 
either the patient or someone else (for example, 
seizure activity, injury or motor-vehicle accident). 
Both severe and serious hypoglycemia is conside-
red medical emergencies.
The use of insulin and glucose-lowering medi-
cations that act as secretagogues (like sulfonylu-
reas) are the most commonly associated with 
hypoglycemia (15% and 10%, respectively) (7,8). 
However, other factors such as missing or de-
laying meals, unplanned physical activity, or con-
comitant drug or alcohol use may also contribute 
to the severity of hypoglycemia. Hypoglycemia 
is associated with symptoms related to either 
counter regulatory adrenergic responses such as 
tachycardia, tremor, and sweating, or with neu-
roglycopenic manifestations, such as irritabili-
ty, confusion, and in severe cases stupor, coma, 
and even death. The long-term consequences of 
hypoglycemia include reduced working capaci-
ty, decreased employability, weight gain, redu-

ced quality of life, a vicious cycle of antecedent 
fear of hypoglycemia, and increased risk of dea-
th from cardiovascular and other causes (9). The 
occurrence and sequelae of hypoglycemia thus 
carries a great individual and societal burden of 
untoward consequences as well as increased cost 
of care.

table 1 – clinical Features oF Hypoglycemia

Symptoms
General: weakness, dizziness, hunger, shakiness.
Adrenergic: palpitations, sweating, jitteriness.
Neuroglycopenic: anxiety, headache, tingling sen-
sation around the mouth, confusion, visual di-
sturbances (double or blurred vision), seizures, 
loss of consciousness.

Signs: diaphoresis, tremor, abnormal or odd 
behavior, seizure activity, lethargy, coma

WHo is at HigH risk For Hypoglycemia? (table 2)

As mentioned above, therapies that increase cir-
culating insulin independent of endogenous glu-
cose feedback (exogenous insulin administration 
or beta-cell stimulating agents) are more likely 
to cause hypoglycemia. The elderly and those 
who have comorbid health conditions that may 
reduce the capacity for maintenance of glucose 
levels (e.g. liver or kidney diseases) are also prone 
to hypoglycemia (10). This is more likely if tight 
glycemic control is being attempted. Cognitive 
impairment or social isolation heightens the pro-
bability of serious consequences (11). Perhaps 
the most important factor is the presence of de-
fective glucose counter-regulation, as occurs in 
long-standing type 1 diabetes, or with the presen-
ce of autonomic neuropathy, leading to the enti-
ty of hypoglycemia unawareness (9). The latter is 
associated with the occurrence of serious neuro-
logic manifestations such as confusion, impaired 
judgment, and loss of consciousness. Finally, re-
peated episodes of low blood sugar contribute 
to future risk of hypoglycemia unawareness, in a 
vicious cycle of “hypoglycemia-associated auto-
nomic failure” (HAAF) (12).
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table 2 – risk Factors For severe Hypoglycemia in in-
dividuals WitH diabetes

•	 Treatment with insulin or secretagogues (sul-
fonylureas, glinides)

•	 older age
•	 Presence of comorbid health conditions (e.g. 

liver or kidney diseases)
•	 Attempts at tight glycemic control
•	 Cognitive impairment
•	 social isolation heightens the probability of 

serious consequences
•	 Defective glucose counter-regulation
•	 Autonomic neuropathy
•	 Hypoglycemia unawareness

assessment oF Workplace Hypoglycemia concerns in 
individuals WitH diabetes

Low blood sugar poses a potential safety concern 
to patients, their coworkers, and other people. 
The magnitude of this issue depends on a num-
ber of factors:

Type of Employment – For most types of usual 
work such as office jobs, retail work, or food ser-
vice, hypoglycemia is not a risk to others. In some 
types of employment such as jobs where the indi-
vidual must operate a motor vehicle, pilot a plane, 
or use dangerous machinery, the safety concern 
is whether the employee will become suddenly 
disoriented or incapacitated.

Type of Diabetes Therapy – Episodes of severely 
low blood glucose are more likely in people recei-
ving certain treatments such as insulin or secreta-
gogues, as mentioned earlier.

Individual Characteristics – Patients who are vi-
gilant in checking their blood sugar, carry glucose 
tablets or fast-acting carbohydrate with them, or 
have their hypoglycemia warning symptoms in-
tact are less likely to get into trouble at work. The 
level of education and compliance is an important 
determinant of how well and promptly a patient 
is able to prevent and manage hypoglycemia.

Frequency of Hypoglycemia – A single episode, 
or rare occasions, of hypoglycemia are not dange-
rous and all that may be required is an evaluation 
by a health care professional and appropriate 
adjustment of the patient’s therapeutic regimen. 

However, recurrent episodes of severe hypo-
glycemia may indicate a major health issue and 
the person may not be able to safely carry out the 
functions of their job because of risk of harm to 
other employees or the general public.

evaluation and management oF Workplace Hypo-
glycemia (table 3)

Observation ad Examination – Patients should 
be educated about the signs and symptoms of 
hypoglycemia, the precipitating factors, anticipa-
tion and prevention, blood glucose monitoring if 
low blood sugar is suspected, and treatment op-
tions. The coworkers should be knowledgeable 
about the patient’s health condition and how to 
respond in case of a hypoglycemic episode. In-
structions to call emergency medical services, the 
patient’s physician name and phone number, and 
treatment of mild to moderate episodes with oral 
fast-acting carbohydrate should be made avai-
lable. A glucagon emergency kit should be on 
the work premises to be used as soon as severe 
hypoglycemia is suspected or encountered.

History of Severe Hypoglycemia – An individual 
who has managed his or her diabetes over a long 
period of time without experiencing severe hypo-
glycemia is likely to not experience it in the future, 
while multiple incidents of severe hypoglycemia 
may, in some situations, disqualify a person for 
high-risk occupations. Thus, a significant factor in 
assessing employment safety and risk is a history 
of recurrent incidents of severe hypoglycemia.

table 3 – management oF Workplace Hypoglycemia

•	 oral glucose supplementation (if hypoglyce-
mia is mild to moderate, the person is able to 
safely swallow): “Rule of 15” – administer 15 
grams of fast-acting carbohydrate such as fru-
it juice or biscuits, recheck in 15 minutes, and 
give additional 15 grams if glucose has not ri-
sen by 15 mg/dl

•	 In severe hypoglycemia, where the person 
is not able to cooperate or unconscious, call 
emergency medical services and inject 1 mg 
of intramuscular Glucagon (via commercially 
available emergency kit); when the person 
regains orientation, offer fast-acting carbohy-
drate
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Presence of Hypoglycemia Unawareness – Loss 
of the early warning signs of hypoglycemia pla-
ces an individual are at increased risk for a severe 
and dangerous episode (9,12). such persons may 
require a doctor’s note for more frequent blood 
glucose testing or multiple snack and meals.
Blood glucose testing – Although use of a gluco-
se meter is helpful, it should not delay oral car-
bohydrate and glucagon injection, or calling me-
dical emergency services when the person is not 
able to cooperate.
Workplace Accommodations – Adjustments can 
be effective in assisting person with diabetes to 
manage his or her diabetes at the job and avoid 
severe hypoglycemia (3). Time allowances may 
be necessary for testing of blood glucose when 
needed. some individuals use continuous gluco-
se monitors. Employees at risk of hypoglycemia 
should be permitted to consume food or bevera-
ges as needed at their desk or work station to qui-
ckly respond to low blood glucose levels. Leave 
from work or a flexible work is desirable to sche-
dule to accommodate for diabetes care needs 
and medical appointments.

conclusion

In general, the risk of hypoglycemia in diabetic 
persons should not be a barrier to the performan-
ce of most professional and work responsibilities. 
since the treatment modalities and the frequen-
cy and severity of hypoglycemia vary from person 
to person, the best approach is an individualized 
one. Mild, infrequent hypoglycemic episodes are 
easily detected and managed, and should not 
have an impact on the patient’s work status. on 
the other hand, recurrent or severe hypoglycemia 
may affect productivity and can potentially be a 
health risk or cause a medical emergency for the 
patient and his or her coworkers. The nature and 
requirements of the specific job also need to be 
considered. Increased awareness by the patient 
and employers, and having a physician-endor-
sed plan to follow in hypoglycemic encounters, 
should go a long way in the prevention and ap-
propriate management of diabetic hypoglycemia 
in the workplace.
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