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The following program is a narrated by Barbara Kocurek.
Dr. Kocurek graduated from the University of Pittsburgh in 1987 with a Bachelor
of Science in Pharmacy and she received her PharmD degree from the Medical
College of Virginia in 1989. Since that time she has been involved in diabetes
education in various health care settings. Currently she is the Diabetes Program
Manager, Chronic Care Continuum for Baylor Scott and White Health located in
Texas. She works on glycemic control initiatives to improve diabetes care in the
hospitals as well as oversees the American Diabetes Association (ADA)
Recognition and data management for the diabetes education programs.
Dr. Kocurek served on the National Certification Board for Diabetes Educators
(NCBDE) from 1998–2002 and was Chair for the 2000–2001 year. In 2002–
2003 she served as a member of the AADE’s Nominating Committee and in
2004 served on the Professional Development, Education, and Resources
Committee. She currently serves on AADE’s Professional Practice Committee
and in 2010 became a Fellow of the American Association of Diabetes
Educators.
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This knowledge-based program will provide participants with the skills necessary to manage
challenging situations that may arise in adults with type 2 diabetes who use insulin therapy. By
the end of the program, participants should be able to:
• Describe challenging situations that necessitate lifestyle modifications and individually
tailored glucose-lowering regimens for adults with diabetes
• Explain monitoring, dietary, physical activity, glucose-lowering regimen, and other changes
that are important for maintaining glucose control in challenging situations
• Identify resources that provide guidance for making lifestyle modifications and glucoselowering regimen changes in challenging situations
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From time to time, most people with type 2 diabetes (T2DM) encounter challenging situations
that necessitate the use of specially tailored insulin regimens to help prevent hyperglycemic and
hypoglycemic events. Health care providers need to be prepared to help their patients handle
these situations effectively.
These situations may involve unpredictable schedules, complex activities, or experiences that
affect insulin requirements.
Challenging situations that we will discuss in this activity are situations related to meal planning
(such as eating in a restaurant), long-distance travel, shift work, cultural values and religious
practices (such as religious fasting), and emergencies (such as natural disasters).
This program does not cover pregnancy or exercise.
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Regular and accurate self-monitoring of blood glucose (SMBG) is essential for individuals with T2DM who
are facing challenging situations so that they can accurately interpret their SMBG data, health care
providers must give their patients information about what their BG targets are at different times of day.
According to the American Diabetes Association (ADA), the frequency of SMBG should be dictated by the
patient’s specific needs. Most patients treated with intensive insulin regimens should consider performing
SMBG before meals and snacks, occasionally postprandially, at bedtime, before exercise, when they
suspect low blood glucose (BG), after treating low BG until they are normoglycemic, and before critical
tasks such as driving. The ADA also recommends SMBG as a guide to treatment decisions and patient
self-management for patients taking less frequent insulin injections. In challenging situations, people who
take insulin usually need to perform SMBG more often than usual.
Because the accuracy of SMBG is instrument and user dependent, providers should evaluate each
patient’s monitoring technique, both initially and then at regular intervals. Since optimal use of SMBG
requires proper data interpretation, it is important to teach patients how to use their data to adjust food
intake, exercise, and drug therapy to achieve their glycemic goals. Providers should reevaluate these skills
periodically.
The 2016 American Association of Clinical Endocrinologists–American College of Endocrinology (AACE–
ACE) consensus statement on outpatient glucose monitoring emphasizes the importance of helping
patients to decide how they will communicate their monitoring results to the health care team.
The accuracy of BG meters must be checked regularly—at least annually. After exposure to extreme
conditions, such as high altitudes or very low or high temperatures, meters should be rechecked as soon
as possible.
It is also important for providers to assess their patients’ storage and handling of test strips, and to remind
patients to be sure that they are not using strips beyond their expiration date.
American Diabetes Association. Glycemic targets. Sec. 5. In: Standards of medical care in diabetes—2016. Diabetes
Care. 2016;39(Suppl 1):S39–S46.
Bailey TS, Grunberger G, Bode BW, et al. American Association of Clinical Endocrinologists and American College of
Endocrinology 2016 outpatient glucose monitoring consensus statement. Endocr Pract. 2016;22:231–261.
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It is important for providers to talk with their patients about the proper ways to store insulin, test
strips, and other diabetes supplies. This information should be reviewed periodically, no matter
how long patients have been taking insulin.
Insulin must not be exposed to direct sunlight, heat sources, or excessive agitation. It should not
be left in a car or in checked baggage on an airplane. It is important to keep insulin within the
temperature range recommended by the manufacturer, and improperly stored insulin must not
be used unless absolutely necessary. Patients need to understand how long their particular
type(s) of insulin can be used once the vial or pen has been opened, since times vary widely
from product to product. Similarly, it is important for insulin pens and cartridges to be stored
according to manufacturers’ instructions.
Patients should know the normal appearance of the insulin they are taking and visually inspect it
for signs of damage before each administration. Damaged or questionable insulin must be
replaced.
It is important for providers to advise patients to use glucose monitors and test strips within the
manufacturers’ recommended ranges for temperature (usually about 10 to 30 degrees Celsius
[59 to 86 degrees Fahrenheit]) and relative humidity (about 20% to 80%). Manufacturers’
recommendations about reusing syringes and needles should be followed.
Used lancets, syringes, pen needles, and other diabetes supplies must be disposed of safely, in
accordance with local regulations.
American Diabetes Association. Practical Insulin: a Handbook for Prescribing Providers. 3rd ed. Alexandria, VA:
American Diabetes Association; 2011.
Fox LA, Weber SL. Diabetes 911: How to Handle Everyday Emergencies. Alexandria, VA: American Diabetes
Association; 2009.
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Irregular meal schedules are becoming increasingly common in the US due to family, work, and
educational commitments. People who take insulin may have trouble maintaining glycemic
control when faced with irregular mealtimes.
Fixed-dose insulin regimens are frequently effective for people with T2DM who eat on a
predictable schedule and consume a consistent amount of carbohydrates at mealtimes, but they
are often inadequate for persons with unpredictable lifestyles.
Many individuals with irregular schedules benefit from basal-bolus therapy, and others benefit
from insulin pump therapy. With both approaches, patients can calculate bolus insulin doses
based on food intake and can adjust them based on their BG levels. Additionally, meals and
snacks can be customized to the individual’s schedule and preferences in meal sizes and food
types.
Shift work, which poses special meal-planning challenges to people with T2DM, is discussed in
Section 4 of this activity.

Evert AB, Boucher JL, Cypress M, et al. Nutrition therapy recommendations for the management of adults with diabetes.
Diabetes Care. 2014;37(Suppl 1):S120–S143.
Sisson EM, Dixon DL. Pharmacotherapy for glucose management. In: Mensing C, ed-in-chief; Cornell S, Halstenson C,
eds. The Art and Science of Diabetes Self-Management Education Disk Reference. 3rd ed. Chicago: American
Association of Diabetes Educators; 2014:491–540.
Powers M. American Dietetic Association Guide to Eating Right When You Have Diabetes. Hoboken, NJ: John Wiley &
Sons, Inc.; 2003.
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Monitoring carbohydrate intake, either by carbohydrate counting or experience-based
estimation, is a key strategy for achieving glycemic control. With carbohydrate counting, patients
perform SMBG before a meal and adjust their prandial (mealtime) insulin dose based on the
meal’s anticipated carbohydrate content.
Knowing the individual’s insulin-to-carbohydrate ratio (ICR) is important for accurate prandial
insulin dose adjustment. The ICR is based on the principle that 1 unit of rapid-acting insulin is
needed to match a specified amount of carbohydrate, and the ratio is determined by the
patient’s sensitivity to insulin. For example, for a patient with an ICR of 1:12, 1 unit of insulin is
needed to match 12 grams of carbohydrate. An adult who is not obese might have an ICR
ranging from 1:10 to 1:15, whereas an adult who is obese might have an ICR of 1:5.
Initially, a diabetes educator or dietitian might calculate the ICR, but the patient should
recalculate the ICR regularly to reflect changes in insulin sensitivity.
The ICR can be calculated in several different ways, including using the “450 Rule.” To apply this
rule, the patient’s basal and prandial insulin doses are added together to determine the total
daily dose (TDD) of insulin. Then 450 is divided by the TDD. For example, if the TDD is 50 units,
450 is divided by 50, which equals 9 (450 ÷ 50 = 9). Thus, the ICR is 1:9, and 1 unit of insulin
“covers” 9 grams of carbohydrates. The same approach is taken when using the “500 Rule.”
ICRs can vary throughout the day. For example, an individual’s ICR may be 1:12 at breakfast,
1:10 at lunch, and 1:8 at dinner.
Evert AB, Boucher JL, Cypress M, et al. Nutrition therapy recommendations for the management of adults with diabetes.
Diabetes Care. 2014;37(Suppl 1):S120–S143.
Campbell AP. Nutrition management for diabetes treatment. In: Beaser RS and the Staff of Joslin Diabetes Center, eds.
Joslin’s Diabetes Deskbook: a Guide for Primary Care Providers. 3rd ed. Boston: Joslin Diabetes Center; 2014;97‒153.
Bergenstal RM, Johnson M, Powers MA, et al. Adjust to target in type 2 diabetes: comparison of a simple algorithm with
carbohydrate counting for adjustment of mealtime insulin glulisine. Diabetes Care. 2008;31:1305–1310.
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In addition to using carbohydrate counting, people with diabetes can enhance their glycemic
control by administering correction bolus doses of prandial insulin when their BG levels exceed
target values. The size of the correction bolus dose can be calculated once the individual’s
insulin sensitivity factor (ISF) has been determined.
The ISF is the value, in mg/dL, by which 1 unit of insulin lowers BG. The type of insulin used for
correction doses determines the way in which these doses are calculated. For example, if the
BG level needs to be lowered by 50 mg/dL, a patient using a rapid-acting insulin analog would
administer a smaller dose of insulin than a patient using regular human short-acting insulin.
According to a widely accepted formula, a patient using a rapid-acting insulin analog calculates
the ISF by dividing 1700 by the total daily insulin dose. (Other experts recommend dividing 1800
by the total daily dose.) A patient using a regular human insulin calculates the ISF by dividing
1500 by the total daily insulin dose (thus arriving at a higher insulin dose). Some experts use
other formulas to calculate the ISF.
The ISF should be determined by the patient’s health care team. The formulas only provide a
starting point and will need to be customized to the individual.
To determine the size of a correction bolus taken before a meal, the patient calculates the
difference between the actual premeal BG value and the target value. This difference, divided by
the ISF, is the correction bolus dose.
The next slide provides an example of how to calculate a correction bolus dose.

Campbell AP. Nutrition management for diabetes treatment. In: Beaser RS and the Staff of Joslin Diabetes Center, eds.
Joslin’s Diabetes Deskbook: a Guide for Primary Care Providers. 3rd ed. Boston: Joslin Diabetes Center; 2014;97‒153.
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This slide gives an example of how to calculate a correction bolus dose.
Connie, who treats her diabetes with a long-acting and a rapid-acting insulin analog, has a total
daily insulin dose of 60 units.
Dividing 1700 by 60 (1700 ÷ 60) yields 28.3, Connie’s ISF.
Her prelunch BG value is 180 mg/dL, or 80 mg/dL above her target value of 100 mg/dL. The
quotient of 80 divided by 28.3 (80 ÷ 28.3) is 2.83. This is rounded to 3, and Connie administers a
correction bolus dose of 3 units of rapid-acting insulin analog in addition to the insulin taken to
cover the CHO content of her meal.

Campbell AP. Nutrition management for diabetes treatment. In: Beaser RS and the Staff of Joslin Diabetes Center, eds.
Joslin’s Diabetes Deskbook: a Guide for Primary Care Providers. 3rd ed. Boston: Joslin Diabetes Center; 2014;97‒153.
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Today, US residents spend about half of every food dollar on restaurant food, eat about one third
of their calories away from home, and consume about 5 restaurant meals per week. This is
understandable, given the hectic pace of modern life. However, restaurant eating poses many
challenges to the general public and especially to people with diabetes.
Even though eating in restaurants has become commonplace, many patrons continue to regard
it as a special occasion, when usual dietary constraints do not apply.
Another challenge involves nutrition information about the foods served in restaurants. Although
this information has become widely available for food served at national chain restaurants
(especially those in which the customer walks up to the counter or drives up to a window to
place an order), sparse information is available for most “sit down and eat” national chains.
Furthermore, there almost no nutrition information available for independent chains, single-unit
restaurants, and most ethnic establishments.
Drastically oversized portions, all-you-can-eat buffets, and two-for-one specials and other
promotions encourage overeating.
Foods are often high in sodium, calories, and fats (including hidden fats).
An excessively large portion of meat is usually the main attraction, and vegetables are often
overcooked and laden with butter or cream sauces.
A recent study found that any food or beverage consumption in a day from a full-service or fastfood restaurant was associated with a net increase in daily total energy intake of nearly 200 kcal.
Warshaw HS. Eat Out, Eat Well: the Guide to Eating Healthy in Any Restaurant. Alexandria, VA: American Diabetes
Association; 2015.
An R. Fast-food and full-service restaurant consumption and daily energy and nutrient intakes in US adults. Eur J Clin
Nutr. 2016;70:97–103.
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In her 2015 book Eat Out, Eat Well, Hope Warshaw suggests many strategies for making
restaurant eating a healthier experience for everyone, including people with T2DM. Health care
providers should teach patients to:
• obtain nutrition information from the restaurant itself, the Internet, or a reference book;
• choose foods with their nutritional goals in mind and include foods from each food group;
• ask questions about foods on the menu and how they are prepared;
• make special requests about how food is prepared and served. For example, a customer
might ask that a chef’s salad be prepared with all turkey rather than turkey and ham, or
that salad dressing be served on the side;
• avoid fried foods and high-fat foods, such as cheese and sausage;
• take advantage of nutritious appetizers, soups, and salads, and not feel obliged to order
an entrée;
• stop eating when nutritional and caloric needs are met, rather than feeling obliged to eat
everything on the plate;
• observe and record individual responses to specific foods and food combinations by
checking BG levels before and after eating.

Warshaw HS. Eat Out, Eat Well: the Guide to Eating Healthy in Any Restaurant. Alexandria, VA: American Diabetes
Association; 2015.
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In Eat Out, Eat Well, Hope Warshaw also suggests strategies for making better fast-food
choices. Since fast-food menus are usually available online and offerings are uniform within the
same franchise, it is possible for many patrons to decide what they will order before entering the
restaurant. Having a personal default meal will reduce the temptation to splurge. Similarly, not
looking at pictures on menu boards reduces the urge to deviate from a healthy meal plan.
Customers should avoid “meal deals,” which can push them to eat needlessly large portions of
calorie- and fat-laden foods.
When ordering, it is wise to focus on items identified as “regular,” “junior,” “small,” or “single,”
and to avoid options described as “double,” “smothered,” or “stacked.”
Realistically, workers in fast-food restaurants have limited time to deal with special requests,
especially at busy times of day. Therefore, it is best to request simple changes, such as leaving
off a sauce or mayonnaise, holding pickles, bacon, or cheese, or avoiding extra salt on french
fries.
If even a modest order yields enough food for two meals, patrons should ask for a takeout
container and divide the meal before starting to eat.
Another healthy strategy is to substitute ketchup, mustard, or barbecue sauce for higher-calorie
condiments such as mayonnaise or special sauces.

Warshaw HS. Eat Out, Eat Well: the Guide to Eating Healthy in Any Restaurant. Alexandria, VA: American Diabetes
Association; 2015.
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This case study provides an example of the way in which a person with a basal-bolus insulin
regimen can optimize glycemic control even when eating in a fast-food restaurant.
Doug is 42 years old and has an 11-year history of T2DM. He is an accountant and works for a
nonprofit corporation that awards grants to help low-income homeowners make repairs to their
homes. He works in an urban area where the only restaurant options are fast-food
establishments. Therefore, he generally takes his lunch, consisting of a salad and a piece of
fruit, to work.
Doug controls his diabetes with metformin and a basal-bolus insulin regimen. He usually takes
34 units of a long-acting insulin analog administered at bedtime. His regimen also includes a
rapid-acting insulin analog, with doses of 8 units before breakfast, 5 units before lunch, and 11
units before dinner, for a total daily insulin dose of 58 units.
SMBG has shown that Doug’s usual regimen allows him to meet his individualized BG targets
on weekends, when he eats at home and is physically active with his family, but is not always
sufficient to meet the demands of his workweek schedule.
Therefore, Doug has worked closely with a registered dietitian and developed solid
carbohydrate-counting skills. When he eats in a restaurant, he has learned to match the amount
of rapid-acting insulin taken before the meal to its anticipated carbohydrate content, using his
ICR of 1:8. Doug has also learned to administer a correction bolus dose of rapid-acting insulin,
based on his individualized BG targets and his ISF of 29.
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One Friday morning, Doug wakes up late and does not have time to make his lunch before
leaving for work. At noon he and a colleague walk to a fast-food restaurant in the neighborhood.
Doug requests the standard meal he orders at this restaurant: a single-patty hamburger without
cheese, a small order of french fries, and a small diet soda. He asks that the hamburger be
served without condiments and that extra salt not be added to the fries. He puts half a packet of
mustard on his hamburger and one packet of ketchup on his fries. He calculates that his meal
will include 60 g of carbohydrates.
Based on his ICR of 1:8, Doug would take 8 units of rapid-acting insulin before eating. However,
when he checks his BG, he finds that it is 170 mg/dL, or 40 mg/dL above target. Since his ISF is
29, he divides 40 mg/dL by 29, which equals 1.38. He rounds this down to 1. Including the 8
units of insulin needed to cover mealtime carbohydrates, he administers a prelunch bolus dose
of 9 units of rapid-acting insulin.
Two hours after beginning his meal, Doug checks his BG and finds that it is 160 mg/dL. Thus, it
is within his individualized range for postprandial BG (<180 mg/dL).

Warshaw HS. Eat Out, Eat Well: the Guide to Eating Healthy in Any Restaurant. Alexandria, VA: American Diabetes
Association; 2015.
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Take-home points. Many people, including those with T2DM, have irregular meal schedules
and often eat in restaurants. Both basal-bolus and insulin pump therapy can provide increased
flexibility in the timing and content of meals. By using carbohydrate counting to calculate
prandial boluses and administering correction boluses, patients on a basal-bolus regimen can
optimize BG control. Restaurant eating poses many challenges to glycemic control and weight
control. However, with knowledge and self-discipline, patients can make restaurant eating a
healthful experience.
Key resources. A book chapter, “Nutrition management for diabetes treatment,” which was
written by Amy P. Campbell, provides a comprehensive, up-to-date presentation of meal
planning and medical nutrition therapy. It includes a clearly written, succinct section on
advanced carbohydrate counting.
Eat Out, Eat Well: the Guide to Eating Healthy in Any Restaurant was written by Hope Warshaw
and published in 2015. It describes the challenges of eating out and includes numerous ideas for
healthy dining in a wide variety of restaurants, from fast-food franchises to elegant independent
establishments. The book also provides detailed suggestions for healthy meals at a wide range
of ethnic restaurants.

Campbell AP. Nutrition management for diabetes treatment. In: Beaser RS and the Staff of Joslin Diabetes Center, eds.
Joslin’s Diabetes Deskbook: a Guide for Primary Care Providers. 3rd ed. Boston: Joslin Diabetes Center; 2014;97‒153.
Warshaw HS. Eat Out, Eat Well: the Guide to Eating Healthy in Any Restaurant. Alexandria, VA: American Diabetes
Association; 2015.
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Many factors, including time-zone changes, missed or delayed meals, dietary changes,
dehydration, increased or decreased physical activity, stress, and travel-related illness or injury,
can affect BG levels during long-distance travel.
Major considerations for travelers include documenting their medication and supplies, ensuring
proper storage of medication and supplies, being able to replace lost or damaged supplies,
adhering to Transportation Security Administration (TSA) policies (if traveling by air), and
adjusting insulin administration for time-zone changes.
Having complete and up-to-date documentation is invaluable if it becomes necessary to replace
medication or other diabetes supplies and is especially important for frequent and international
travelers. Note, however, that this documentation is not required by TSA.
It is very helpful to have a list, from the patient’s pharmacy, of all prescription drugs currently
taken, along with the prescribed dosage of each of these drugs. This document should also
include pharmacy contact information. Having ready access to this information is invaluable
when prescriptions need to be transferred or other unanticipated situations arise.
Travelers should also carry a copy of their prescription for each medication (using generic
names) and diabetes-related device(s).
It is also important to carry a list of health care providers, including their contact information, as
well as copies of all insurance cards.

Fox LA, Weber SL. Diabetes 911: How to Handle Everyday Emergencies. Alexandria, VA: American Diabetes
Association; 2009.
Childs BP, Cypress M, Spollett G. Complete Nurses Guide to Diabetes Care. 2nd ed. Alexandria, VA: American Diabetes
Association; 2009.
Neithercott T. Bon voyage: how to prep smart, pack light, and stay safe. Diabetes Forecast. 2012;65:32‒34, 38.
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It is important for travelers to always have access to insulin, other diabetes supplies, and extra
food and drink. They should keep insulin in a carrying case with an insulin cooling pack or case
if the insulin will be exposed to temperature extremes or if the trip will extend beyond the time
that unopened insulin can be stored without refrigeration. These times vary, so the traveler must
ascertain the manufacturer’s recommendation for the specific product. It is also important to
have a system for bringing home used lancets and syringes or insulin pen needles for disposal.
Because insulin names may be different in other countries, it is important to read labels carefully.
Travelers using a newer insulin product may wish to contact the manufacturer before scheduled
travel to determine whether the product is available in the destination country and what it is
called there.
The best way to ensure an uninterrupted supply of insulin is for travelers to take extra insulin
vials or pens with them. Many insurance companies that offer prescription drug coverage have a
travel policy whereby members can obtain an extended supply of insulin, rather than the usual
90-day supply, before a long trip. Travelers should contact their prescription plan vendor well in
advance of their departure date to determine whether their company has such a policy and if
they qualify for this benefit.

Fox LA, Weber SL. Diabetes 911: How to Handle Everyday Emergencies. Alexandria, VA: American Diabetes
Association; 2009.
Childs BP, Cypress M, Spollett G. Complete Nurses Guide to Diabetes Care. 2nd ed. Alexandria, VA: American Diabetes
Association; 2009.
Neithercott T. Bon voyage: how to prep smart, pack light, and stay safe. Diabetes Forecast. 2012;65:32–34, 38.
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An important consideration for all airline travelers in the US, including those with T2DM, is
making the TSA screening process go as smoothly as possible. An expedited security screening
program, called TSA Pre!®, is now offered by 12 airlines at more than 160 airports.
Low-risk, approved passengers receive a Known Traveler Number (KTN) to use when making
flight reservations. The KTN appears on the passenger’s boarding pass.
TSA Pre!® participants use special airport screening lanes and are not required to take off their
shoes, belts, and light jackets or to remove laptops and 3-1-1 liquids from their carry-on
baggage. However, passengers with diabetes still need to present their diabetes supplies for
screening.
TSA Pre!® has a 3-step application process. US citizens, US nationals, and lawful permanent
residents complete an application, schedule an appointment at an application center, and visit
the application center to provide required identifying documentation, be fingerprinted, and pay a
fee.
Members of certain Trusted Traveler Groups, including U.S. active duty military, National Guard,
and reserve members, are automatically included in the program, can forego the application
process, and do not need to pay a fee.
Frequent international travelers also benefit from enrolling in the Global Entry program. This U.S.
Customs and Border Patrol program allows expedited clearance for preapproved, low-risk
travelers upon arrival in the United States.
Transportation Security Administration. TSA Pre!®. No date. Available at: https://www.tsa.gov/tsa-precheck. Accessed
May 16, 2016.
Transportation Security Administration. Apply for TSA Pre!®. No date. Available at: https://www.tsa.gov/tsa-precheck/
apply. Accessed May 17, 2016.
U.S. Customs and Border Protection. Global Entry. No date. Available at: https://www.cbp.gov/travel/trusted-travelerprograms/global-entry. Accessed June 9, 2016.
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Diabetes-related medication, supplies, and equipment belonging to individuals with diabetes are allowed
through TSA airport security checkpoints once they have been screened by x-ray or other means. Before
screening begins, passengers should separate their diabetes-related items from their other belongings and
inform the TSA officer that they have diabetes and are traveling with medically necessary items.
Passengers may bring medically necessary liquids, medications, and creams in excess of 3.4 oz or 100 mL
in their carry-on bag. Medically necessary liquids do not need to be stored in a plastic zip-top bag, but they
should be clearly labeled.
Ice packs and other accessories required to cool medically necessary liquids must be completely solid at
the security checkpoint. Otherwise they are subject to the same screening as other liquids. Supplies
associated with medically necessary liquids, such as syringes, must undergo x-ray screening.
Medication can undergo an x-ray or visual screening and may be tested for traces of explosives. TSA
officers may test liquids for explosives or concealed prohibited items. If officers are unable to use x-ray to
clear these items, they may ask to open the container and transfer the liquid to a separate empty container.
Passengers who do not wish to have their liquid medication screened by x-ray or opened should inform the
TSA officer. Additional steps will be taken to assess the liquid and passengers will undergo further
screening procedures, including a pat-down and screening of other carry-on property.
Travelers who use insulin pumps can be screened without disconnecting the pump. They may be screened
using imaging technology, a metal detector, or a thorough pat down. In addition, insulin pump wearers will
usually be asked to conduct a self-pat down of the insulin pump, followed by explosive detection sampling
of the hands. To avoid equipment interference, many manufacturers recommend that insulin pumps and
CGM devices not be worn while going through airport body scanners. This equipment is not usually
affected by airport metal detectors, although some experts advise their patients to avoid metal detectors
when wearing their device.
Transportation Security Administration. Disabilities and medical conditions. No date. Available at: https://www.tsa.gov/travel/specialprocedures#. Accessed May 16, 2016.
American Diabetes Association. Air travel and diabetes: What special concerns may arise? Revised January 13, 2016. Available at: http://
www.diabetes.org/living-with-diabetes/know-your-rights/discrimination/public-accommodations/air-travel-and-diabetes/what-specialconcerns-may.html. Accessed May 16, 2016.
Medtronic Diabetes. Equipment interference. No date. Available at: https://www.medtronicdiabetes.com/customer-support/equipmentinterference. Accessed May 16, 2016.

23

TSA has implemented several initiatives to make the experience of travelers with medical
conditions and disabilities less difficult. The TSA Cares Help Line is a telephone service that
enables travelers or family members to ask questions about current policies and procedures for
the screening of passengers with special needs. The toll-free number for this hotline is
1-855-787-2227. Services are available from 8 AM to 11 PM Eastern Time on Monday through
Friday and from 9 AM to 8 PM Eastern Time on weekends and holidays. Travelers with a hearing
impairment can use a relay service to contact TSA Cares or can e-mail TSAContactCenter@tsa.dhs.gov.
Passenger Support Specialists are airport-based TSA officers who have been specifically trained
to assist passengers with medical conditions, disabilities, and other special needs. Travelers can
request the services of a Passenger Support Specialist at the time of screening or make
advance arrangements for assistance by calling the TSA Cares Hot Line. Advance
arrangements should ideally be made 72 hours ahead of the scheduled travel time.
TSA has also developed a Disability Notification Card, which enables individuals to
communicate discreetly with a TSA officer about the presence of a health condition, disability, or
medical device that may affect their screening. The card can be downloaded as a PDF at https://
www.tsa.gov/sites/default/files/disability_notification_card_508.pdf. Although using this card can
often simplify the screening process, it does not exempt the traveler from being screened.

Transportation Security Administration. Passenger support. No date. Available at: https://www.tsa.gov/travel/passengersupport. Accessed May 17, 2016.
Transportation Security Administration. Disability Notification Card. No date. Available at: https://www.tsa.gov/sites/
default/files/disability_notification_card_508.pdf. Accessed May 16, 2016.
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About 10% of travelers with diabetes report that they have experienced an acute complication
during long-distance air travel. These include hypoglycemia during eastbound travel and
hyperglycemia or diabetic ketoacidosis during westbound travel, and sometimes necessitate
flight diversion and/or hospital admission.
Based on a review of the literature, Rahul Suresh and colleagues have made several
recommendations concerning glycemic management during long-distance air travel. Insulin
adjustment depends on the type of insulin used and the direction of travel (eastbound or
westbound). Routine dose adjustment is not needed for short- or rapid-acting insulin.
Individuals taking intermediate- or long-acting insulin need to adjust their dose relative to
whether their day is being shortened by eastbound travel or lengthened by westbound travel.
Specific adjustments are recommended on the next 3 slides. Premixed insulins are best avoided
during long-distance travel due to titration difficulties.
Sulfonylureas and glinides should be held during eastbound travel.

Suresh R, Pavela J, Mathers C, et al. Addressing diabetes management during air travel crossing multiple time zones.
Endocr Pract. 2016;22(Suppl 2):73–74. Abstract 281.

25

This slide and the two that follow present general recommendations for travel-day changes to
insulin regimens for east- and westbound travelers who take subcutaneous insulin injections.
These recommendations were developed by Davida Kruger and published in The Diabetes
Travel Guide. Other experts recommend somewhat different strategies for adjusting insulin
recommendations for long-distance travel. To optimize outcomes, patients with T2DM should
discuss their individual regimens and how to adapt them with their health care provider.
According to Kruger, no adjustments to the insulin regimen are needed if the time change is 1 to
2 hours. On the travel day, insulin should be taken based on the home time. The local time
should be used beginning on the morning of the first day at the destination.
As the slide shows, minor adjustment of the insulin dose is needed if the traveler is eastbound
and will experience time changes of 3 hours or more. This adjustment is based on the fact that
the day is shortened with eastbound travel.
The goals of these adjustments are to avoid the overlapping of long-acting insulin injections (eg,
giving 2 doses of long-acting insulin 18 hours rather than 24 hours apart) and to begin using the
destination time as soon as possible.

Kruger DF. The Diabetes Travel Guide. 2nd ed. Alexandria, VA: American Diabetes Association; 2006.
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This and the following slide present suggested insulin dose adjustments for westbound travel
with time changes of 3 hours or more for individuals who take subcutaneous insulin injections.
With westbound travel, the day is extended.
The goal of these adjustments is to begin using the destination time as soon as possible. For
travelers using a basal-bolus regimen, it is relatively easy to bridge any disruption in the use of
long-acting insulin by administering a correction dose of rapid-acting insulin. In this way, longacting insulin can be given at an hour that makes sense in the new time zone.
This table shows the recommended insulin adjustment for patients who take insulin once a day.
On the travel day, insulin should be taken as usual, using the home time. Since the day will be
extended, it may be necessary to take some more insulin before dinner. The need for this
additional insulin should be determined by SMBG.
Alternately, the traveler can take the usual morning insulin injection and then, if an extra meal is
eaten at the destination, take an injection of rapid-acting insulin to cover the carbohydrate
content of the meal.
The next day, insulin should be taken as usual, based on local time.

Kruger DF. The Diabetes Travel Guide. 2nd ed. Alexandria, VA: American Diabetes Association; 2006.
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This slide shows suggested insulin dose adjustments for westbound travelers who take
subcutaneous insulin injections 2 or more times a day. Again, the goal is to begin using the
destination time as soon as possible.
At breakfast and lunch, insulin should be taken as usual, using the home time.
Individuals who take prandial insulin at the dinner meal should take their usual dose of rapidacting insulin analog or short-acting insulin at this meal. People who usually take their last daily
injection of basal insulin at dinnertime should delay it by 3 hours and decrease the dose by 20%.
If the last daily injection of basal insulin is usually between 9 PM and 10 PM, it should be taken
at the time it would generally be taken using home time, but the dose should be increased by
10%.
The following day, insulin should be taken as usual, based on local time.
The ultra-long-acting basal insulins that have recently been introduced (insulin degludec
[Tresiba®] and insulin glargine 300 units/mL [Toujeo®]) offer increased flexibility in dosing for
patients who take basal insulin. Frequent long-distance travelers may benefit from switching to
one of these products.

Kruger DF. The Diabetes Travel Guide. 2nd ed. Alexandria, VA: American Diabetes Association; 2006.
Tresiba® (insulin degludec injection). Prescribing information. Plainsboro, NJ: Novo Nordisk Inc.; Sept. 2015.
Toujeo® (insulin glargine injection) U-300, for subcutaneous use. Prescribing information. Bridgewater, NJ: sanofi-aventis
U.S. LLC; Sept. 2015.
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Travelers who use insulin pumps can avoid problems by packing extra pump supplies, carrying
the telephone number of the pump manufacturer, and taking rapid-acting insulin and long-acting
insulin, along with delivery devices for these products. They should also consider requesting a
loaner pump from their pump’s manufacturer. If they do not have a plan for injecting insulin as an
alternative to insulin pump therapy, they should speak with their health care provider before
traveling and carry written dosing instructions with them. They should also take a record of their
basal and bolus rates so they can reprogram their existing pump if their data are deleted or
program a new pump if the old one malfunctions.
The process of adjusting the insulin pump for time zone changes is straightforward. The insulin
pump clock should be set to the destination time zone during the trip. Once the clock has been
set, basal rates are automatically reset, and no further programming is necessary.
Travelers should perform SMBG several times and administer boluses to cover snacks, meals,
and elevated BG readings.
During air travel, insulin pump users have occasionally experienced hypoglycemia resulting from
unintended insulin delivery from their pumps during altitude changes. The possibility that this
can occur emphasizes the importance of performing SMBG frequently when traveling on an
airplane.

Kruger DF. The Diabetes Travel Guide. 2nd ed. Alexandria, VA: American Diabetes Association; 2006.
Kaufman FR, with Westfall E. Travel with the pump. In: Insulin Pumps and Continuous Glucose Monitoring. Alexandria,
VA: American Diabetes Association; 2012:126–135.
King BR, Goss PW, Paterson MA, et al. Changes in altitude cause unintended insulin delivery from insulin pumps:
mechanisms and implications. Diabetes Care. 2011;34:1932–1933.
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The risks of international travel—especially travel to developing countries—are generally similar for the
general population of adults and for adults with T2DM. However, some individuals with T2DM may have
characteristics or conditions that increase their risks for travel-related illness.
Any person who is contemplating international travel should visit a travel medicine specialist or a health
care provider with expertise in travel medicine 4 to 6 weeks before the planned departure date. This lead
time will ensure that any necessary immunizations have taken effect before leaving the US. In addition to
being current with routine vaccinations, international travelers may need to be protected against yellow
fever and/or other diseases.
During the period before departure, it is important for travelers to keep abreast of health conditions in the
destination country. The most authoritative source of this information is the Travelers’ Health section of the
Centers for Disease Control and Prevention (CDC) website, which provides frequently updated, easily
accessed travel health notices.
Travelers should determine whether their health insurance policy would cover the cost of health care
received in another country or whether they need to purchase travel health insurance. It is important for
travelers to have a plan to access emergency care in the destination country. The websites of the
International Society of Travel Medicine, International Association for Medical Assistance to Travelers, and
Joint Commission International are excellent sources of information on this topic. It is also prudent for
international travelers to register with the US embassy in the destination country. Should an emergency
arise, the embassy can help the traveler obtain necessary care and facilitate communication with family
members and health care providers in the US.
Baaten GG, Roukens AH, Geskus RB, et al. Symptoms of infectious diseases in travelers with diabetes mellitus: a prospective study with
matched controls. J Travel Med. 2010;17:256–263.
Centers for Disease Control and Prevention. Travelers’ Health. Available at: http://wwwnc.cdc.gov/travel/. Accessed May 16, 2016.
International Association for Medical Assistance to Travelers. Website. Available at: https://www.iamat.org/. Accessed May 16, 2016.
International Society of Travel Medicine. Website. Available at: http://www.istm.org/. Accessed May 16, 2016.
Joint Commission International. Website. Find a Gold Seal Hospital near you. Available at: http://www.worldhospitalsearch.org/. Accessed
May 16, 2016.
USEmbassy.gov. Websites of U.S. embassies, consulates, and diplomatic missions. Available at: http://www.usembassy.gov/. Accessed
May 16, 2016.
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This case study shows how a basal-bolus insulin regimen can be modified for westbound travel
involving a 3-hour time change. Brenda is 58 years old and has an 11-year history of T2DM. Her
insulin sensitivity factor (ISF) is 24. She lives in Philadelphia and is going to San Francisco to
visit family. Brenda’s usual doses of rapid-acting insulin analog are 10 units before breakfast and
lunch and 14 units before dinner. Her customary dose of long-acting insulin analog is 38 units,
which she takes at 10 PM, her bedtime. Thus, her total daily dose of insulin is 72 units.
On her travel day, Brenda takes her usual 10 units of rapid-acting insulin with her breakfast,
which she eats before driving to the airport. At noon home time, when she usually eats lunch,
Brenda is flying above the Mississippi River and it is 11 AM local time. She takes her customary
lunchtime dose of rapid-acting insulin analog and eats a lunch purchased at the Philadelphia
airport.
At 4 PM home time, Brenda checks her BG and sees that it is 175 mg/dL, or 45 mg/dL above
target. She attributes this high reading to the hours of unaccustomed inactivity on the plane.
Since she has an ISF of 24, she administers a correction bolus of 2 units of rapid-acting insulin
analog (45 ÷ 24 = 1.9, rounded up to 2).
After arriving in San Francisco, Brenda goes to a restaurant with her family. Before sitting down
to dinner at 5 PM local time (8 PM home time), she takes her usual dinnertime dose of 14 units
of rapid-acting insulin analog. Later, at 7 PM local time (10 PM home time), she takes her daily
dose of long-acting insulin analog. She increases the dose by about 10%, from 38 units to 42
units.
The next day, Brenda awakens at 7 AM local time and takes her usual 10-unit dose of rapidacting insulin analog before eating breakfast.

Kruger DF. The Diabetes Travel Guide. 2nd ed. Alexandria, VA: American Diabetes Association; 2006.
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Take-home points. Multiple factors, including missed or delayed meals, dietary changes,
increased or decreased exercise, time-zone changes, stress, and travel-related illness or injury,
can affect BG levels during travel. Travelers can avoid many problems by obtaining
documentation of their diabetes and diabetes treatment regimen, taking enough insulin and
diabetes supplies with them, packing insulin so it will not be damaged by extreme environmental
conditions, and following all TSA regulations.
Travel involving time zone changes of 3 hours or more requires modification of the insulin
regimen. Guidelines for these modifications have been published, but travelers should discuss
individualized changes with their health care provider before leaving on their trip.
Key resources. “Traveling with diabetes” is Chapter 6 in Diabetes 911, a book written by Larry
Fox and Sandra Weber. The chapter provides useful advice about packing diabetes supplies,
documenting diabetes, and avoiding common problems during long-distance and international
travel.
“When you travel” is a succinct but comprehensive guide at the ADA website
(www.diabetes.org). It covers pre-travel physical examinations, preparation for medical
emergencies during travel, packing tips, travel through multiple time zones, and general safety
precautions at the travel destination.
The website of the TSA (www.tsa.gov) includes frequently updated information for airline
passengers, including those with diabetes. It includes recommendations that will help travelers
with diabetes prepare their diabetes supplies for security screening.
Fox LA, Weber SL. Diabetes 911: How to Handle Everyday Emergencies. Alexandria, VA: American Diabetes
Association; 2009.
American Diabetes Association. When you travel. Revised January 2, 2014. Available at: http://www.diabetes.org/livingwith-diabetes/treatment-and-care/when-you-travel.html. Accessed May 16, 2016.
Transportation Security Administration. Website. Available at: https://www.tsa.gov/. Accessed May 16, 2016.
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Today, about 20% of US adults do some type of shift work.
Shift work is work performed outside of usual working hours, which are often defined as 7 AM to
6 PM.
Shift work is frequently divided into the following categories:
• Evening shift, which begins at or after 3 PM and ends before midnight;
• Night shift, which begins at or after 11 PM and ends before 11 AM;
• Rotating shift, consisting of cycling from the day shift to the evening or night shift on a
regular basis;
• Split shift, consisting of 2 or more distinct work periods each day;
• On-call work, involving work not done according to a prearranged schedule; and
• Irregular shifts, consisting of multiple types of shifts that are worked within a short interval
of time

McMenamin TM. A time to work: recent trends in shift work and flexible schedules. Mon Labor Rev. 2007;130:3–15.
Saunders R. Shift work and health. Toronto, Canada: Institute for Work & Health; 2010. Available at: http://
www.iwh.on.ca/system/files/documents/iwh_briefing_shift_work_2010.pdf. Accessed May 6, 2016.

34

Shift work has many negative health consequences. These include overweight and obesity,
cardiovascular disease, gastrointestinal disorders, T2DM and other metabolic disorders,
reproductive dysfunction, cancer, depression, and other mental health disorders.
Shift workers are also at greater risk for workplace accidents and motor vehicle accidents than
individuals who work conventional day shifts.

Smith MR, Eastman CI. Shift work: health, performance and safety problems, traditional countermeasures, and
innovative management strategies to reduce circadian misalignment. Nat Sci Sleep. 2012;4:111–132.
Gan Y, Yang C, Tong X, et al. Shift work and diabetes mellitus: a meta-analysis of observational studies. Occup Environ
Med. 2015;72:72–78.
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Shift work contributes to the development of T2DM in many ways. It causes circadian
misalignment, the phenomenon that occurs when sleeping, waking, eating and drinking,
working, and engaging in other activities occur at the wrong circadian phases relative to internal
physiological circadian rhythms. Many studies have shown that circadian misalignment
increases susceptibility to a variety of disorders, including diabetes.
Shift work also results in sleep deprivation and disruption—established risk factors for T2DM.
Most shift workers do not obtain the recommended 7 to 8 hours of sleep each day, and often
experience disrupted sleep.
Stress is another risk factor for T2DM, and shift work results in many types of physiological
stress. For example, the gastrointestinal system is stressed when faced with the need to digest
food at times that are contrary to its normal circadian rhythms. Shift workers often experience
emotional stress due to social isolation and conflicts with family members who are following a
conventional schedule.
Overweight and obesity, which are common in shift workers, are well-established risk factors for
developing T2DM.
Many shift workers adopt behaviors that contribute to the development of T2DM. These include
eating a suboptimal diet, with frequent snacking on energy-dense foods, engaging in little
physical activity, and smoking.

Smith MR, Eastman CI. Shift work: health, performance and safety problems, traditional countermeasures, and
innovative management strategies to reduce circadian misalignment. Nat Sci Sleep. 2012;4:111–132.
Atkinson G, Fullick S, Grindey C, et al. Exercise, energy balance and the shift worker. Sports Med. 2008;38:671–685.
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Glycemic control is often suboptimal in shift workers with T2DM. The physiological and mental stress
associated with shift work may prompt the release of cortisol, epinephrine, and other stress hormones,
resulting in increased BG levels.
Harmful lifestyle factors, including having an unbalanced meal plan, engaging in little physical activity,
drinking more than the recommended amounts of alcohol, and smoking, are other major contributors to BG
control problems. Following a nutritious meal plan is often extremely difficult for shift workers, who may not
have access to healthy foods at work, be absent from family meals, and lack the energy to prepare
nutritious meals to eat at home or take to work. Depression and emotional distress, which are prevalent in
shift workers, often have a detrimental effect on self-care behaviors.
Additionally, individuals with T2DM may not manage their condition effectively during their shifts because
they are fearful of disclosing the fact that they have diabetes to their employer. Even workers who have
developed a plan for reasonable accommodations with their employer may be embarrassed about making
use of these accommodations or concerned about stirring up resentment among other workers.
Additionally, shift workers with diabetes may not have an individualized treatment plan that is
comprehensive and realistic. Such a plan should cover the timing and content of meals, the schedule for
administering insulin and other glucose-lowering medications, the timing of SMBG, a plan for dealing with
hypoglycemia at the workplace, engaging in physical activity of the recommended type and duration, and
other essential elements.

Chalernvanichakorn T, Sithisarankul P, Hiransuthikul N. Shift work and type 2 diabetic patients’ health. J Med Assoc
Thai. 2008;91:1093–1096.
DiabetesDigest.com. Diabetes at work: healthy diabetes control on shift jobs. February 7, 2014. Available at: http://
diabetesdigest.com/diabetes-at-work-shift-jobs/. Accessed May 11, 2016.
Sato M, Yamazaki Y. Work-related factors associated with self-care and psychological health among people with type 2
diabetes in Japan. Nurs Health Sci. 2012;14:520–527.
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According to the ADA, rotating or split shifts can make it especially difficult for some individuals
to manage their diabetes effectively. However, with proper planning, most individuals with
diabetes can adapt to working permanent evening or night shifts.
As with people without diabetes, successful shift work requires enlisting the help of family and
friends. Shift workers need to educate the important people in their lives about the need to
maintain appropriate sleep and meal schedules, as well as other healthy practices. Doing shift
work might necessitate a redistribution of household responsibilities or prevent the shift worker
from participating in some family or social events.
Before starting shift work, a person with diabetes should develop an individualized,
comprehensive, realistic plan with health care providers. This would cover sleep hygiene, meal
planning, taking insulin and other medication, engaging in physical activity, and fulfilling family
and social roles and responsibilities.
For the most part, there is no legal requirement for individuals to tell employers or potential
employers that they have diabetes. However, an individual with a disability such as diabetes is
not protected by anti-discrimination laws and cannot request reasonable accommodations
unless the employer knows about the disability. Individuals with diabetes may need certain
changes, or “reasonable accommodations,” on the job so they can perform their work
responsibilities safely and effectively. These are discussed on the next slide.
American Diabetes Association. Diabetes and employment. Diabetes Care. 2014;37(Suppl 1):S112–S117.
NIOSH; Caruso CC, Geiger-Brown J, Takahashi M, et al. [2015]. NIOSH training for nurses on shift work and long work
hours. DHHS (NIOSH) Publication No. 2015-115. Cincinnati, OH: US Department of Health and Human Services,
Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health; 2015. Available at:
www.cdc.gov/niosh/docs/2015-115/. Accessed May 9, 2016.
U.S. Equal Employment Opportunity Commission. Questions and answers about diabetes in the workplace and the
Americans with Disabilities Act (ADA). No date. Available at: http://www.eeoc.gov/laws/types/diabetes.cfm. Accessed
March 14, 2016.
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Federal and state laws require employers to provide one or more “reasonable accommodations”
to help an employee with diabetes perform essential job functions. However, employers are
exempt from providing an accommodation if doing so will be an undue hardship, resulting in
significant difficulty or expense.
Many of the accommodations needed by employees with diabetes on a day-to-day basis are
those that allow them to manage their diabetes in the workplace as they would elsewhere. They
are usually simple adjustments, can be provided without cost to the employer, and should cause
little or no disruption in the workplace.
Examples of common reasonable accommodations are: breaks to check BG levels, eat a snack,
take medication, or use the bathroom; a place to rest until BG levels become normal; the ability
to keep diabetes supplies and food nearby; the ability to test BG and inject insulin anywhere at
work; a private area to test BG or administer insulin; and the opportunity to work a standard shift
rather than a swing shift.
When requesting a reasonable accommodation, an individual with diabetes simply needs to tell
the employer that he/she needs an adjustment at work because of diabetes. A request for a
reasonable accommodation also can come from a health care provider, family member, or other
representative. After receiving this request, the employer may ask the employee to provide
documentation sufficient to establish that the individual has diabetes and to explain why an
accommodation is needed.
American Diabetes Association. Diabetes and employment. Diabetes Care. 2014;37(Suppl 1):S112–S117.
U.S. Equal Employment Opportunity Commission. Questions and answers about diabetes in the workplace and the
Americans with Disabilities Act (ADA). No date. Available at: http://www.eeoc.gov/laws/types/diabetes.cfm. Accessed
March 14, 2016.
American Diabetes Association. Common reasonable accommodations for individuals with diabetes. Available at: http://
www.diabetes.org/living-with-diabetes/know-your-rights/discrimination/employment-discrimination/reasonableaccommodations-in-the-workplace/common-reasonable-accommodations.html. Last reviewed March 24, 2014.
Accessed March 14, 2016.
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Transitioning from working a conventional daytime schedule to doing shift work often
necessitates an increased total daily insulin dose, primarily because of the physiological and
psychological stressors associated with this lifestyle. The patient may need different insulin
schedules for work days and days off.
For at least the first week of shift work, an individual with T2DM should perform SMBG
frequently during waking hours. It would be ideal to have a fasting BG value, pre- and postmeal
values, and a bedtime value for each day. If there are wide discrepancies in values or if
hypoglycemia or marked hyperglycemia are noted, frequent SMBG should be continued, as
directed by the health care provider.
The provider should teach the patient how to keep an electronic or paper log of BG readings,
medication doses, meals, physical activity, and sleep during the initial shift-work period. It is
important for the patient and provider to review the log together and agree on changes that
should be made. A referral to a dietitian is warranted when a patient is having difficulty with meal
planning. A patient who reports severe difficulty adjusting to the new sleep pattern should be
referred to a sleep specialist, as shift work sleep disorder may be present.
Because the risk of hypoglycemia is increased during the initial period of shift work, workers
should perform SMBG before operating heavy machinery or driving. They should carry glucose
tablets or another form of carbohydrate at all times. Shift workers who choose to self-identify as
having diabetes can benefit from teaching several of their coworkers how to respond to an
episode of severe hypoglycemia.
DiabetesDigest.com. Diabetes at work: healthy diabetes control on shift jobs. February 7, 2014. Available at: http://
diabetesdigest.com/diabetes-at-work-shift-jobs/. Accessed May 11, 2016.
Canadian Diabetes Association. Diabetes and shift work. No date. Available at: http://www.diabetes.ca/diabetes-and-you/
healthy-living-resources/general-tips/diabetes-shift-work. Accessed May 11, 2016.
WebMD Medical Reference. Diabetes health center. Quick tips: diabetes and shift work – get started. Updated
November 14, 2014. Available at: http://www.webmd.com/diabetes/tc/quick-tips-diabetes-and-shift-work-get-started.
Accessed May 11, 2016.
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This case study provides an example of the way in which an individual with a basal-plus-one insulin
regimen modifies her lifestyle and medication regimen after starting to work a permanent night shift.
Although this patient’s glucose-lowering regimen includes metformin, sitagliptin, a long-acting insulin
analog, and a rapid-acting insulin analog, other approaches might also be effective. For example,
incorporating a GLP-1 agonist is often a useful approach when regimen flexibility is important.
Donna is 59 years old and has an 8-year history of T2DM. Her A1C is 6.6%, and it has remained around
this level for the past several years. She takes 26 units of a long-acting insulin analog at bedtime and 8
units of a rapid-acting insulin analog before dinner. Other glucose-lowering agents are metformin 1000 mg
BID and sitagliptin 100 mg QD.
Donna lives with her husband, a dispatcher for the county road department. He works a 7 AM to 3 PM shift.
For the past 20 years, Donna has worked at a pasta-manufacturing plant. Most recently she has worked in
the Packing Department. One day Donna learns that there is an opening for a night-shift supervisor in
Packing. Although she is somewhat apprehensive about working the night shift, the extra pay for night-shift
work and a promotion to supervisor would represent a substantial pay increase. With retirement a few
years away and the dream of traveling throughout the US in an RV, Donna decides to apply for the
position. Her husband is skeptical about her ability to maintain her tight BG control while working nights, but
supports her decision.
Donna applies and is hired for the position. She meets with a diabetes educator, who explains the
principles of adapting to shift work. Together, they develop the schedule shown on the lower part of the
slide. Note that the schedule includes meals (timing and relative size), work, physical activity, sleep, and
medication administration.
Donna has already disclosed to her employer that she has diabetes and has the accommodation of being
able to take a break to check her BG and eat a snack as needed. Although the night supervisors usually
rotate meal and snack times, Donna now requests that she always be able to take her meal break at 2 AM
and her snack break at 5 AM. She also asks that she be able to test her BG every 2 hours during her first
week of shift work. Her requests are granted.
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Using a log developed with her diabetes educator, Donna keeps a detailed record of her SMBG
values, food intake, sleep duration and quality, and physical activity on and off the job. She notes
that her initial BG values were “all over the place,” but that a pattern gradually emerged. As with
most night-shift workers, sleeping for 7 hours was her biggest challenge.
This slide shows Donna’s status after 3 months of night-shift work. Her A1C increased from
6.6% at baseline to 6.9%. Although that value is still consistent with her individualized target of
less than 7%, Donna realizes that she needs to continue monitoring her BG values carefully, and
to make appropriate medication or lifestyle changes as needed.
After 3 months of shift work and dose adjustments, Donna’s glucose-lowering regimen is
somewhat different from her baseline regimen. She has switched from a basal-plus-one to a
basal-plus-two regimen. The dose of her long-acting insulin analog has increased from 26 to 30
units. Consistent with increased physical activity at the start of her shift, her dose of rapid-acting
insulin analog at her largest (9 PM) meal has decreased from 8 to 6 units. She eventually added
a 4-unit dose of rapid-acting insulin analog at her second-largest (2 AM meal). The timing and
doses of her oral medications have not changed from baseline.
Donna made two lifestyle changes to help herself get more sleep. To avoid being awakened by
hunger, she began eating a snack consisting of 4 ounces of plain, nonfat yogurt before going to
bed. Realizing that her bedroom was not dark enough despite the use of blinds and heavy
curtains, she also started wearing an eye mask.
Donna realizes that she will almost certainly need to make additional changes to her regimen as
time goes on, but feels confident in her ability to manage her diabetes effectively despite nightshift work.
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Take-home points. Shift work usually requires changes to all areas of diabetes management. A
diabetes educator or other health care provider can help the patient synchronize the regimen of
insulin and other glucose-lowering agents to meal, activity, and sleep patterns.
Key resources. In 2015, the National Institute of Occupational Safety and Health released
“NIOSH training for nurses on shift work and long work hours,” an on-line training activity.
Although it was developed for nurses without any specific underlying medical problems, this
practical, comprehensive, and thoroughly referenced activity provides excellent guidance for any
person who does shift work and any health care provider who helps employees with diabetes to
develop individualized shift-work plans. The activity includes detailed information about
establishing sleep and meal schedules, engaging in physical activity, and appropriate and
inappropriate uses of caffeine and other stimulants, alcohol, and hypnotics.
In the 2014 revision of “Diabetes and employment,” the ADA provides basic information about
the employment rights of individuals with diabetes, including the right to reasonable
accommodations. This succinct document directs readers to more detailed sources of
information, such as material developed by the US Equal Opportunity Commission.
“Diabetes and shift work,” found at the website of the Canadian Diabetes Association,
summarizes the many elements that should be included in an individualized shift-work plan. This
brief document covers SMBG, meal planning and snacking, physical activity, and glucoselowering medication.
NIOSH; Caruso CC, Geiger-Brown J, Takahashi M, et al. [2015]. NIOSH training for nurses on shift work and long work
hours. DHHS (NIOSH) Publication No. 2015-115. Cincinnati, OH: US Department of Health and Human Services,
Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health; 2015. Available at:
www.cdc.gov/niosh/docs/2015-115/. Accessed May 9, 2016.
American Diabetes Association. Diabetes and employment. Diabetes Care. 2014;37(Suppl 1):S112–S117.
Canadian Diabetes Association. Diabetes and shift work. No date. Available at: http://www.diabetes.ca/diabetes-and-you/
healthy-living-resources/general-tips/diabetes-shift-work. Accessed May 11, 2016.
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There is growing recognition that cultural values and religious practices profoundly affect
diabetes self-management. Failure of health care providers to be aware of and address these
factors may have many negative consequences for the patient’s well-being. Patients may be
unwilling to make necessary lifestyle modifications, not adhere to prescribed drug regimens, or
be unwilling to transition to insulin therapy.
Many providers need to improve their cultural competence and adjust their education and
treatment strategies so that they are congruent with the values and practices of their patients.
In this section, we discuss several examples of cultural values and religious practices that affect
the management of patients with T2DM. Each example includes suggestions for ways in which
health care providers can assist patients to achieve their glycemic goals and optimize their
overall health and well-being despite potential barriers.

American Association of Diabetes Educators. Cultural sensitivity and diabetes education. Diabetes Educ. 2012;38:137–
141.
Koh HK, Gracia JN, Alvarez ME. Culturally and linguistically appropriate services—advancing health with CLAS. N Engl
J Med. 2014;371:198–201.
DeWalt DA, Callahan LF, Hawk VH, et al. Health Literacy Universal Precautions Toolkit. AHRQ Publication No. 10-0046EF. Rockville, MD: Agency for Healthcare Research and Quality. April 2010. Available at: http://www.ahrq.gov/
professionals/quality-patient-safety/quality-resources/tools/literacy-toolkit/healthliteracytoolkit.pdf. Accessed May 17,
2016.
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Psychological resistance to insulin, the reluctance to begin insulin therapy when it would be
beneficial, is often very strong in the Hispanic community, and may be especially pronounced
when health care providers fail to recognize and respect the cultural values shown on this slide.
(Note, however, that these values vary among different Hispanic and Latino cultures and among
individuals, based on their level of acculturation in the US. Second- and third-generation
Hispanic Americans and Latino Americans may respond differently from their parents and
grandparents.)
Because of familismo, patients often wish to consult with their extended family before making
treatment decisions. The provider’s failure to recognize this value can result in unnecessary
conflicts with the patient, poor continuity of care, and other problems. As a result of
personalismo, patients expect handshakes and other types of physical contact from their
provider. If these are absent, patients may believe that their provider does not care about them,
hesitate to share details about their health, and manifest their dissatisfaction in other ways.
Because of simpatia, patients expect that their health care provider will be polite and pleasant,
and they are often uncomfortable with the neutral demeanor of many American providers. The
perceived absence of simpatia may cause communication problems, patient reticence about
their health status, and nonadherence to the treatment plan. Due to the value placed on respeto,
patients may become distant and resentful if they perceive that they are not respected by their
provider.
Fatalismo, the belief that individuals cannot alter their fate, may cause patients to resist effective
treatments, such as insulin therapy.

Caballero AE. Building cultural bridges: understanding ethnicity to improve acceptance of insulin therapy in patients with
type 2 diabetes. Ethn Dis. 2006;16:559–568.
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Health care providers can demonstrate their respect for the cultural values of Hispanic patients,
and thus facilitate their transition to insulin therapy, in many ways.
They can recognize the importance of familismo by encouraging family attendance at and
participation in patient visits and by giving the patient ample time to discuss starting insulin
therapy with extended family members.
Providers can demonstrate their respect for personalismo by reducing their physical distance
from the patient, initiating socially appropriate physical contact, and conveying a friendly attitude.
They can show their appreciation for simpatia by emphasizing courtesy, a positive attitude, and
social amenities.
They can demonstrate respeto by using appropriate titles and formal greetings, involving
patients in the decision to initiate insulin therapy, and giving them time to express their concerns
about insulin.
Providers can respond to fatalismo by emphasizing the efficacy and safety of insulin as a
treatment for T2DM.

Caballero AE. Building cultural bridges: understanding ethnicity to improve acceptance of insulin therapy in patients with
type 2 diabetes. Ethn Dis. 2006;16:559–568.
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Several studies have investigated the ways in which cultural values affect the response to T2DM
in recent Chinese immigrants to the US. An interview-based study conducted by Chesla and
colleagues included married couples in which one spouse had T2DM without chronic
complications and the other did not have diabetes.
Interviews identified three major areas of concern: family harmony, dietary issues, and roles and
responsibilities. Because of the value placed on social ease, avoidance of overt expression and
strong negative emotions, and accommodating other family members’ needs, increased
irritability as a symptom of diabetes is considered a challenge to family harmony. The social
rather than the physiological aspects of glucose regulation are paramount in this context.
Concerning dietary restrictions, providers’ recommendations that patients limit rice consumption
and eat less highly processed types of rice challenge the basic concept that large servings of
white rice are essential to physical and emotional well-being. Patients may not adhere to dietary
restrictions because these restrictions seem to disregard traditional concerns about balancing
foods, complicate ritual meals and celebrations, and cause patients to stand out and require
special attention.
Regarding roles and responsibilities, family members often disagree about who should create,
observe, and enforce food restrictions; how much each family member should know about the
patient’s diabetes regimen; and which treatment philosophy should prevail—traditional Chinese
medicine or Western medicine.

Chesla CA, Chun KM, Kwan CML. Cultural and family challenges to managing type 2 diabetes in immigrant Chinese
Americans. Diabetes Care. 2009;32:1812–1816.
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When treating Chinese American immigrants with T2DM, health care providers can address
challenges related to cultural values in several ways.
With regard to family harmony, providers should advise patients and their families that labile
emotions are a common symptom of glucose dysregulation. It is also common following the
diagnosis of a chronic disease such as diabetes. It is important to screen patients for depression
if they are experiencing extreme emotional lability.
Concerning dietary issues, providers can minimize distress by recommending a gradual
transition to an optimal meal plan and by encouraging patients and family members to explore
alternatives to white rice and rice noodles. Teaching patients about how large amounts of rice
affect BG levels may help to dispel cultural myths.
Providers can also shift the focus from “restrictions” to “balance.” Prescribing a diet that
balances new with customary foods or rice with vegetables and proteins is more culturally
appropriate than recommending a diet that limits the consumption of some foods.
It is also important for providers to refer patients to dietitians who are familiar with Chinese
dietary preferences. Although all patients should receive education about dietary issues,
adjusting the patient’s doses of insulin may ultimately prove more effective than urging patients
to explore alternatives to white rice.
Regarding roles and responsibilities, health care providers can encourage discussion and
problem-solving by acknowledging the multiple and competing concerns that families are dealing
with. They can also address concerns related to family well-being and “saving face” during
patient-centered education.

Chesla CA, Chun KM, Kwan CML. Cultural and family challenges to managing type 2 diabetes in immigrant Chinese
Americans. Diabetes Care. 2009;32:1812–1816.
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Fasting is an example of a religious practice that affects the management of T2DM. Many adherents to
Islam, Judaism, and other faith traditions practice religious fasting.
During the lunar-based month of Ramadan, which occurs at a different point in the Julian calendar from
year to year, most of the world’s Muslims observe an absolute fast, consuming no food or water between
dawn and sunset. Worldwide, more than 50 million people with diabetes practice Ramadan fasting even
though they are not required to do so.
The International Diabetes Federation (IDF) and the Diabetes and Ramadan (DAR) International Alliance
developed their 2016 Diabetes and Ramadan: Practical Guidelines in response to studies showing that
many health care providers have insufficient knowledge about Ramadan-related health issues and that
many patients with diabetes are therefore receiving suboptimal care. The slide presents some highlights of
these guidelines.
Individuals with diabetes who plan to fast during Ramadan should receive a thorough assessment and
individualized, comprehensive education 6 to 8 weeks before the start of Ramadan.
A Ramadan Nutrition Plan has been developed to ensure that patients consume sufficient calories, with
balanced proportions of micronutrients during the non-fasting period, to prevent hypoglycemia during the
fasting period. Patients following the plan also distribute their carbohydrate intake equally among meals to
minimize postprandial hyperglycemia. Discouraging weight gain is a secondary objective of this plan.
It is important for individuals with diabetes to engage in regular, light-to-moderate physical activity during
Ramadan, but should avoid strenuous activity if possible. Patients should be encouraged to perform SMBG
and to break their fast if their BG level is below 70 mg/dL or above 300 mg/dL, if they experience symptoms
of hypoglycemia, or if acute illness occurs.
The table shows suggested changes to common insulin regimens. A patient who usually takes
intermediate- or long-acting insulin once daily would take the insulin at iftar (the sunset meal), but reduce
the dose by 15% to 30%. A patient who takes a basal insulin twice daily would take the usual morning dose
at iftar and reduce the evening dose by 50%, taking it at suhoor, the pre-dawn meal. A patient who typically
takes rapid- or short-acting insulin at meals would take the usual dose at iftar, omit the lunchtime dose, and
reduce the suhoor dose by 25% to 50%.
International Diabetes Federation and the Diabetes and Ramadan (DAR) International Alliance. Diabetes and Ramadan:
Practical Guidelines. Brussels, Belgium: International Diabetes Federation, 2016. Available at: http://www.idf.org/
guidelines/diabetes-in-ramadan. Accessed May 17, 2016.
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Although Jewish persons may observe several fast days throughout the year, they are most
likely to fast on Yom Kippur. Yom Kippur, the holiest day of the Jewish year, involves a 25-hour
fast, from sunset until 1 hour after sunset the following day. Girls under the age of 12 years,
boys under the age of 13 years, pregnant women, and persons with diabetes and other serious
medical conditions are exempt from fasting, but many Jewish persons with T2DM elect to fast on
Yom Kippur.
Martin Grajower, an Orthodox Jew and endocrinologist whose goal is to synthesize Jewish law
with good medical practice, has developed guidelines for managing diabetes on Yom Kippur.
Other experts have recommended regimen adjustments that are somewhat different from those
presented here, although the basic approaches are similar.
Most insulin-treated patients who have no major comorbidities and are not pregnant can safely
fast. However, pregnant women with gestational or preexisting diabetes should not fast, since
hyperglycemia and hypoglycemia can harm the fetus.
The main therapeutic objective on Yom Kippur is to avoid hypoglycemia. If BG increases over
the course of the day, it will not create a short- or long-term problem for nonpregnant individuals.
Anyone who refrains from eating and drinking for 25 hours will become dehydrated, and many
otherwise healthy people experience a decrease in their blood pressure as a result. It is
important to avoid clinically significant hypotension, especially in elderly patients. Therefore,
blood pressure medication must be managed carefully.

Grajower MM. Management of diabetes mellitus on Yom Kippur and other Jewish fast days. Endocr Pract. 2008;14:305–
311.
Grajower MM. 24-hour fasting with diabetes: guide to physicians advising patients on medication adjustments prior to
religious observances (or outpatient surgical procedures). Diabetes Metab Res Rev. 2011;27:413–418.
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Patients who elect to fast on Yom Kippur need to adjust their insulin doses. Individuals on a
basal-bolus regimen should take their usual bolus dose before the last prefast meal. They
should take basal insulin at the usual time, but administer only one-third to one-half of the
customary dose. Patients whose BG level is at or near target can take the smaller amount of
basal insulin, whereas the larger amount is appropriate for those whose BG level is higher.
Ideally, a patient who takes premixed insulin should not take it on the fast day. Instead, at the
usual time, the patient should take a long-acting insulin analog at a dose that is one-third to onehalf of the intermediate-acting component of the usual insulin dose.
As an example, consider the case of a patient who usually takes 40 units of 70/30 insulin. Since
the intermediate component is 70% of 40 units, or 28 units, the patient would take 9 units of the
long-acting insulin analog if the BG level is at or near target and 14 units of the long-acting
insulin analog if the BG level is substantially above target. If the cost of purchasing a long-acting
insulin analog for 1 day’s use is prohibitive, the patient can take one-third to one-half of the usual
premixed insulin dose and check the BG level 1 to 2 hours later, since there is a possibility of
hypoglycemia.
Insulin pump users should reduce the basal insulin rate by 20% when the fast begins and further
reduce the basal rate as needed throughout the day. Once the post-fast meal has begun, the
patient should administer a bolus injection and raise the basal rate to the usual level.

Grajower MM. 24-hour fasting with diabetes: guide to physicians advising patients on medication adjustments prior to
religious observances (or outpatient surgical procedures). Diabetes Metab Res Rev. 2011;27:413–418.
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This slide presents Martin Grajower’s recommendations concerning dose adjustments of
frequently used, noninsulin glucose-lowering drugs in preparation for Yom Kippur fasting.
Considerations in making these recommendations are the durations of action of the various
drugs and whether or not they are glucose dependent.
Agents that should be taken no later than the last meal before the onset of fasting are
meglitinides, metformin, short-acting exenatide, and thiazolidinediones.
Agents to be taken no later than 24 hours before the onset of fasting are colesevelam, DPP-4
inhibitors, and GLP-1 agonists other than short-acting exenatide.
The last pre-fast dose of a sulfonylurea should be taken no later than 24 hours before the onset
of fasting. A 36-hour window should be considered for patients at an elevated risk for
hypoglycemia, such as extremely elderly individuals.

Grajower MM. 24-hour fasting with diabetes: guide to physicians advising patients on medication adjustments prior to
religious observances (or outpatient surgical procedures). Diabetes Metab Res Rev. 2011;27:413–418.
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Patients who will fast on Yom Kippur should perform SMBG when they awaken and then every 4
to 6 hours unless there is an indication for more frequent testing. Performing SMBG at shorter
intervals is warranted for patients using premixed insulin, those who are experiencing symptoms
of hypoglycemia, or those who have hypoglycemia as determined by SMBG.
Treatment for hypoglycemia should be initiated when the BG level falls below the individualized
target. Although 70 mg/dL is an appropriate target for many patients, a value as high as 90 mg/
dL may be more suitable for an elderly patient or an individual with a history of hypoglycemia
unawareness. Performing SMBG while fasting is especially important because of the difficulty of
distinguishing fasting-related symptoms from hypoglycemia symptoms. For example, caffeine
withdrawal can cause headaches, and dehydration can cause tachycardia—symptoms that are
also associated with hypoglycemia.
Patients should keep their BG level below 250 mg/dL during the fast. If SMBG detects a higher
level, the patient should administer a supplemental dose of rapid-acting insulin analog. The fast
should be terminated if BG cannot be kept below 300 mg/dL.
It is helpful for providers to check with their patients at the office visit after the Yom Kippur
holiday to determine whether their fast went smoothly. Notes from these conversations can
serve as the basis for future recommendations.

Grajower MM. 24-hour fasting with diabetes: guide to physicians advising patients on medication adjustments prior to
religious observances (or outpatient surgical procedures). Diabetes Metab Res Rev. 2011;27:413–418.
Grajower MM. Management of diabetes mellitus on Yom Kippur and other Jewish fast days. Endocr Pract. 2008;14:305–
311.
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This case study provides an example of the way in which a person with a basal-bolus insulin
regimen can adjust the regimen for religious fasting. It is based on the recommendations of Dr.
Martin Grajower that we have just reviewed.
Esther is 61 years old and has a 7-year history of T2DM. Her A1C is 6.8%, her ICR is 1:8, and
her ISF is 32. She has recently transitioned to basal-bolus insulin therapy and consults her
health care provider about a plan for safe fasting on Yom Kippur.
Esther’s usual regimen is 32 units of a long-acting insulin analog, as well as a rapid-acting
insulin analog taken at doses of 6 units prebreakfast, 7 units prelunch, and 8 units predinner.
Thus, her total daily dose of insulin is 53 units. She also takes metformin 1000 mg twice daily.
On the evening before Yom Kippur, before the prefast meal, she takes her usual doses of rapidacting insulin analog and metformin. Since her BG is 105 mg/dL and within her premeal target
range of 70‒130 mg/dL, she reduces her usual dose of long-acting insulin analog to 11 units, or
about one-third of her usual dose.
Esther intends to take no medication on Yom Kippur itself. However, when she performs SMBG
at 1 PM, her BG is 280 mg/dL. Based on the desire to reduce her BG to 135 mg/dL and her ISF
of 32, Esther takes 5 units of rapid-acting insulin analog.
Esther estimates that her postfast meal will be larger than her usual dinners, including about 90
g of carbohydrate. Using her ICR of 1:8, she calculates that she should take 11 units of rapidacting insulin analog before dinner. Esther also takes her usual dose of metformin 1000 mg
before her meal and takes her customary long-acting insulin analog dose of 32 units before bed.
Grajower MM. 24-hour fasting with diabetes: guide to physicians advising patients on medication adjustments prior to
religious observances (or outpatient surgical procedures). Diabetes Metab Res Rev. 2011;27:413–418.
Grajower MM. Management of diabetes mellitus on Yom Kippur and other Jewish fast days. Endocr Pract. 2008;14:305–
311.
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Take-home points. There is increasing awareness of the powerful impact that cultural values
and religious practices can have on self-management in persons with diabetes. Failure of health
care providers to address these factors may have negative consequences for patients.
Key resources. The Health Literacy Universal Precautions Toolkit was prepared by Darren A.
DeWalt and colleagues for the Agency for Healthcare Research and Quality and published in
2010. It contains a brief but helpful section on cultural and religious values and also includes
several links to websites that provide in-depth coverage of this topic.
Following consultation with other endocrinologists who treat large numbers of Jewish patients,
Martin Grajower developed guidelines on 24-hour fasting with diabetes. This article, which was
published in Diabetes/Metabolism Research and Reviews in 2011, includes valuable information
about modifying regimens of insulin and other glucose-lowering drugs for Yom Kippur and other
fast days.
Several major guidelines on diabetes management during Ramadan have been published over
the last decade. The definitive document is Diabetes and Ramadan: Practical Guidelines, which
was developed by the IDF and the DAR International Alliance and published in April 2016.

DeWalt DA, Callahan LF, Hawk VH, et al. Health Literacy Universal Precautions Toolkit. AHRQ Publication No. 10-0046EF. Rockville, MD: Agency for Healthcare Research and Quality. April 2010. Available at: http://www.ahrq.gov/qual/
literacy/healthliteracytoolkit.pdf. Accessed May 17, 2016.
Grajower MM. 24-hour fasting with diabetes: guide to physicians advising patients on medication adjustments prior to
religious observances (or outpatient surgical procedures). Diabetes Metab Res Rev. 2011;27:413–418.
International Diabetes Federation and the Diabetes and Ramadan (DAR) International Alliance. Diabetes and Ramadan:
Practical Guidelines. Brussels, Belgium: International Diabetes Federation, 2016. Available at: http://www.idf.org/
guidelines/diabetes-in-ramadan. Accessed May 17, 2016.
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It is important for people with diabetes to prepare for a major emergency, such as a natural
disaster, by storing 3 days’ worth of supplies in a readily accessible, easily identified emergency
kit. The kit should include diabetes supplies, including insulin (kept in an insulated bag or cool
pack), lancets, test strips, insulin delivery supplies, other glucose-lowering medication, an extra
BG meter, insulin pump batteries, a quick-acting source of glucose, and a glucagon emergency
kit.
Canned and dry food, water, and caffeine-free diet and regular soda should also be included in
the kit. It is also important to have the contact numbers of health care providers, family
members, and close friends. A current list of medical conditions and medications should be
included, as well. Extra copies of prescriptions will also be useful.
It is helpful for individuals with diabetes to inform family members, friends, and colleagues about
their condition and where their emergency kit is kept.
The disaster kit should be checked periodically to ensure that expiration dates have not passed
and information is still current.
People with diabetes should wear an identification bracelet or another type of medical
identification at all times.

American Diabetes Association. Tips for emergency preparedness. Revised June 29, 2015. Available at: http://
www.diabetes.org/living-with-diabetes/treatment-and-care/medication/tips-for-emergency-preparedness.html. Accessed
May 18, 2016.
Joslin Diabetes Center. Diabetes and major emergencies: how to prepare. Updated May 18, 2016. Available at: http://
www.joslin.org/info/How-to-Prepare-for-Diabetes-and-Major-Emergency.html. Accessed May 18, 2016.
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This slide presents ADA recommendations for people with diabetes who are in an emergency
situation. Patients who are temporarily without access to insulin or other glucose-lowering
medications should reduce their carbohydrate consumption, if possible.
Because individuals in emergency situations may be at an increased risk for hypoglycemia due
to higher-than-normal activity levels, stress, and dietary changes, it is advisable to allow the BG
level to be somewhat higher than usual.
Patients should check their feet daily for irritation, open sores or blisters, and infection, since
disaster debris can increase the risk for injury. Heat, cold, excessive dampness, and the inability
to change footwear can lead to infection. Individuals with diabetes should never go without
shoes.
To avoid the risk of infection, it is important to seek immediate treatment for open wounds.
If access to insulin or other glucose-lowering medications has been interrupted, medications
should be restarted cautiously when they become available. A person’s need for a particular
medication and dose may have changed if significant weight loss has occurred or a person has
gone without adequate food for an extended period.
Use of possibly damaged drugs, including insulin, should be avoided unless absolutely
necessary.
People who run out of syringes can reuse their own syringes until they can obtain a new supply.
Used syringes should not be cleaned with alcohol or another disinfecting or cleaning solution.
The syringe should be completely empty after each use. Another person’s syringes should never
be used.
American Diabetes Association. Medical advice for people with diabetes in emergency situations. No date. Available at:
http://www.diabetes.org/assets/pdfs/living/emergency-medical-advice-american-diabetes-association.pdf. Accessed May
18, 2016.
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Under normal circumstances, insulin switching should only be done in consultation with a
physician. However, temporary substitutions may be necessary in an emergency. This table
shows U.S. Food and Drug Administration (FDA) recommendations concerning emergency
substitutions for patients who normally use short-acting insulins, rapid-acting insulin analogs,
intermediate-acting insulin, or long-acting insulin analogs.
Patients who switch insulins should try to adhere closely to their usual BG monitoring schedule
or perform SMBG even more frequently to ensure that the emergency substitution is keeping
their BG on target.
Switching between short-acting insulin and rapid-acting insulin analogs is straightforward and
can be done on a unit-by-unit basis. However, it is important to remind patients that short-acting
insulins should be taken approximately 30 minutes before and rapid-acting insulin analogs
should be taken no more than 15 minutes before starting a meal.
Switching between intermediate-acting insulin and long-acting insulin analogs can also be done
on a unit-by-unit basis. If a long-acting insulin analog is substituted for intermediate-acting
insulin, the entire daily dose (equal to the daily dose of both intermediate-acting insulin
injections) should be taken once a day. If an intermediate-acting insulin is substituted for a longacting insulin analog, half of the total dose should be taken in the morning with breakfast and
half should be taken in the evening with dinner.

U.S. Food and Drug Administration. Information regarding insulin storage and switching between products in an
emergency. Silver Spring, MD: U.S. Food and Drug Administration; Updated May 27, 2015. Available at: http://
www.fda.gov/Drugs/EmergencyPreparedness/ucm085213.htm. Accessed May 18, 2016.
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This table presents FDA recommendations concerning emergency substitutions for patients who
normally take premixed insulins (70/30 or 75/25 mix).
If a different premixed product is available, it can be substituted on a unit-by-unit basis. For
example, a patient taking one 70/30 premixed regular human insulin product could substitute
either a different brand of 70/30 premixed regular human insulin or a 70/30 premixed insulin
analog on a unit-by-unit basis. Patients should be reminded that insulin mixes containing a
rapid-acting insulin analog should be taken no more than 15 minutes before starting a meal,
while mixes containing a short-acting regular human insulin should be taken approximately 30
minutes before starting a meal.
If another premixed product is not available, longer- and shorter-acting products can be
substituted. First, substitution should be made for the intermediate-acting component of the mix.
If an intermediate-acting insulin is available, 70% of the total units for each dose should be
taken. For example, a patient taking 20 units of premixed insulin twice daily would take 14 units
of intermediate-acting insulin twice daily. If a long-acting insulin analog is available, the total
insulin units taken in one day should be added up and 70% should be given as one daily dose.
For example, a patient taking a 40-unit total daily dose of premixed insulin would take 28 units of
a long-acting insulin analog once daily.
Second, a short-acting insulin or rapid-acting insulin analog may be used before major meals in
doses equivalent to approximately 30% of the total dose of premixed insulin. For example, a
patient taking a total of 40 units of premixed insulin per day would take a total of 12 units of
short- or rapid-acting insulin before meals. The carbohydrate content of the various meals would
determine the distribution of these 12 units. Although both shorter- and longer-acting insulins
might be taken before a meal, the two types of insulin should be injected separately unless
directed otherwise by a physician.
U.S. Food and Drug Administration. Information regarding insulin storage and switching between products in an
emergency. Silver Spring, MD: U.S. Food and Drug Administration; Updated May 27, 2015. Available at: http://
www.fda.gov/Drugs/EmergencyPreparedness/ucm085213.htm. Accessed May 18, 2016.
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This slide summarizes FDA recommendations concerning emergency substitutions for patients
who generally use an insulin pump. Patients with access to another type of rapid-acting insulin
analog may be able to use the available insulin in their pump. However, it is essential that they
check their pump’s Instructions for use or contact their pump manufacturer to determine whether
available insulins are compatible with their device.
Another alternative is to switch temporarily from an insulin pump to injected insulin. Although
patients should ideally have an individualized transition plan in place, the following instructions
from the FDA can be followed in an emergency.
First, intermediate- or long-acting insulin can be substituted for the total basal dose infused over
24 hours on a unit-by-unit basis. For example, an individual whose pump is programmed with a
basal rate of 1 unit per hour has a total 24-hour basal dose of 24 units. The 24 units can be
administered as two 12-unit injections of intermediate- or long-acting insulin, the first taken in the
morning and the second in the evening.
When possible, patients should also administer a rapid- or short-acting insulin with each meal.
An injection of the available insulin should be substituted for their usual mealtime bolus dose on
a unit-by-unit basis. For example, an individual using a bolus dose of 5 units on the pump to
cover the breakfast meal should inject 5 units of rapid- or short-acting insulin to cover that meal.

U.S. Food and Drug Administration. Information regarding insulin storage and switching between products in an
emergency. Silver Spring, MD: U.S. Food and Drug Administration; Updated May 27, 2015. Available at: http://
www.fda.gov/Drugs/EmergencyPreparedness/ucm085213.htm. Accessed May 18, 2016.
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This case study provides an example of the way in which a person in an emergency situation
temporarily switches an insulin regimen. Ron is 72 years old, has an 18-year history of T2DM,
and uses a basal-bolus insulin regimen. He was evacuated from his home in rural North
Carolina with 1 hour’s notice when the path of a hurricane suddenly changed. His usual daily
insulin regimen is 40 units of a long-acting insulin analog at bedtime and 36 units of a rapidacting insulin analog, divided as 10 units before breakfast, 12 units before lunch, and 14 units
before dinner. He injects his doses of rapid-acting insulin analog no more than 15 minutes
before a meal.
After arriving at a small Red Cross shelter in another county, Ron realizes that he has forgotten
his insulin and other diabetes supplies. Carrie, a nurse, reassures him that the shelter has
essential diabetes supplies, but that he will temporarily need to change the types of insulin he
takes because the shelter does not stock insulin analogs. Ron’s emergency regimen consists of
40 units of an intermediate-acting insulin, which he administers as a 20-unit dose in the morning
and a 20-unit dose in the evening. He substitutes a short-acting insulin for his rapid-acting
insulin analog at mealtimes, but the sizes of his premeal doses remain the same. Since Ron is
temporarily using regular insulin at mealtimes, he injects it approximately 30 minutes before
eating.
Carrie checks with Ron from time to time to make sure that he is following his meal plan and
monitoring his BG regularly. Ron’s BG remains at target with his temporary insulins. He
continues this regimen for 2 days, until supplies of long-acting and rapid-acting insulin analogs
become available.

U.S. Food and Drug Administration. Information regarding insulin storage and switching between products
in an emergency. Silver Spring, MD: U.S. Food and Drug Administration; Updated May 27, 2015. Available
at: http://www.fda.gov/Drugs/EmergencyPreparedness/ucm085213.htm. Accessed May 18, 2016.
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Take-home points. Disaster preparedness includes keeping documentation and 3 days’ worth
of diabetes supplies, food, and drink in an emergency kit. The kit should be periodically checked
to make sure that expiration dates have not passed and information remains current. In an
emergency, individuals with diabetes should avoid hyperglycemia, dehydration, hypoglycemia,
and infection. They should follow FDA guidelines about switching insulins, should that be
necessary.
Key resources. The ADA, FDA, and Joslin Diabetes Center have developed excellent handouts
dealing with diabetes care during an emergency.
Especially noteworthy are “Medical advice for people with diabetes in emergency situations,”
prepared by the ADA; “Information regarding insulin storage and switching between products in
an emergency,” compiled by the FDA; and “Diabetes and major emergencies: how to prepare,”
developed by the Joslin Diabetes Center.
Emergency-related information at the websites of the FDA, ADA, and Joslin Diabetes Center is
updated frequently, so it is important to check them regularly.

American Diabetes Association. Medical advice for people with diabetes in emergency situations. No date. Available at:
http://www.diabetes.org/assets/pdfs/living/emergency-medical-advice-american-diabetes-association.pdf. Accessed May
18, 2016.
U.S. Food and Drug Administration. Information regarding insulin storage and switching between products in an
emergency. Silver Spring, MD: U.S. Food and Drug Administration; Updated May 27, 2015. Available at: http://
www.fda.gov/Drugs/EmergencyPreparedness/ucm085213.htm. Accessed May 18, 2016.
Joslin Diabetes Center. Diabetes and major emergencies: how to prepare. Updated May 18, 2016. Available at: http://
www.joslin.org/info/How-to-Prepare-for-Diabetes-and-Major-Emergency.html. Accessed May 18, 2016.
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Challenging situations necessitating individualized insulin regimens for people with T2DM may
involve situations related to meal planning, long-distance travel, shift work, cultural values or
religious practices, and emergencies.
Regular, accurate SMBG is essential for optimizing diabetes self-management in challenging
situations.
Challenging situations are best managed with basal-bolus or insulin pump therapy.
Health care providers should be familiar with key resources for dealing with challenging
situations.
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