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What is diabetes mellitus?

Diabetes mellitus is a condition characterized by high levels of glucose or sugar
(hyperglycemia) in your blood. It is related to a lack or deficiency of insulin or
resistance to insulin’s effect.

Diabetes is a chronic disease that you live with. It is very common; millions of people
around the world have diabetes. If diabetes is diagnosed early and properly managed,
you can prevent its complications and improve the quality of your life.

What happens in diabetes?

Normally, your pancreas secretes a hormone called insulin from the Beta cells in the
Islets of Langerhans. Insulin carries glucose from your blood into your cells and acts as
the key that opens the glucose channels in the cells.

Insulin
receptor _

Glucose channel

™ Glucose

The pancreas constantly secretes a relatively small amount of insulin, known as basal
level. When you eat, the sugar levels in your blood start to rise. The pancreas senses
the rise, and responds by releasing more insulin, known as bolus, that will prevent
excessive rise in your blood sugar.

The exact cause of diabetes is not known. It happens when the pancreas does not
secrete insulin at all, does not secrete enough insulin, or the body does not use the
insulin properly.

The most common types of diabetes are:

« Type 1diabetes: an autoimmune condition where the pancreas does not secrete
insulin at all (your immune system attacks the beta cells). It is generally diagnosed
before the age of 30, but it can occur at any age.

« Type 2 diabetes: a condition where the pancreas does not secrete enough insulin
or your body does not use insulin properly (known as insulin resistance). It is the
most common type of diabetes. It can occur at any age, but usually above the age
of 40.



What do | feel when | have
diabetes mellitus?

Some people with diabetes mellitus experience one or more of the following:

Signs and symptoms

Frequent urination

What you might experience | Why it happens

Increased urination,
especially at night

Increased thirst

Excessive thirst most of
the time

The kidneys increase their
activity to remove the
excess glucose in your
blood along with fluids
from your body.
Consequently, you will feel
thirsty which means that
your body is trying to
replenish the lost fluids.

(unintentional)

Fatigue A feeling of tiredness and Both high levels and low
lack of energy levels of glucose in the
blood cause fatigue.
Weight loss A rapid weight loss When you lose sugar

through urination, you lose
calories as well. In addition,
glucose is not stored in your
cells to produce energy,

so your body will break
down proteins from the
muscles instead.

Increased appetite

A feeling of hunger

Since insulin is not
carrying glucose to your
cells, your body will crave
for sugar, thus causing the
feeling of hunger.

Blurred vision

Loss of sharp vision

Vision disturbances, if
untreated, could lead to
serious eye problems such
as blindness

High glucose levels can
injure the small blood
vessels in your retina and
cause damage.




Tingling sensation in | Tingling, numbness, or High sugar levels in the

the extremities burning sensation in your blood can damage the
extremities, especially in small blood vessels in your
your feet and legs legs and feet and

subsequently your nerves.

Recurrent infections | Frequent infections mainly in | Diabetes can suppress
skin and urine your immune system and
consequently you will

be more susceptible

to infections.

Contact your doctor if you have any of the above symptoms and think you might
have diabetes. Keep in mind that some people with diabetes do not experience these
signs and symptoms especially when diabetes is diagnosed early.

What are the risk factors for
type 2 diabetes?

The risk factors for type 2 diabetes include:
» Having a family history of diabetes

» Being 45 years old and above

» Being overweight

» Getting little or no exercise

» Smoking

» Following an unhealthy diet



How do | know if | have
diabetes mellitus?

To diagnose diabetes mellitus, your doctor will examine you and might ask you to do
some tests. He/she will diagnose diabetes if you have one of the following:
« HbAIC equal to or greater than 6.5%.
HDbAIC is a blood test that measures the amount of sugar that attaches to protein in
the red blood cells. It measures the average of blood sugar levels over two to three
months. You do not need to be fasting for this test.
« Fasting blood glucose level equal to or greater than 126 mg/dl at two or
more occasions.
You should not eat or drink anything for twelve hours before the test.
« Oral glucose tolerance test (OGTT) equal to or greater than 200 mg/dl.
OGTT measures blood glucose levels two hours after drinking glucose dissolved
in water.
« Random blood glucose level greater than or equal to 200 mg/dl along with
symptoms of diabetes.

What is prediabetes?

Prediabetes is a condition where your blood sugar levels are higher than normal but
lower than the cutoff point for diabetes. It is diagnosed when:

» Your HbAIC is between 5.7% and 6.4%.

« Your fasting blood glucose level is between 100 mg/dl and 125 mg/dl.

» The blood sugar level two hours after OGTT is between 140 mg/dl and 199 mg/dL.

If you have prediabetes, you should manage it by diet and exercise. When not
managed properly, prediabetes might evolve to diabetes in a few years. You should
check your blood glucose every year or more often if requested by your doctor.



How can | manage
type 2 diabetes?

Although you cannot cure diabetes, you can manage it and control its effect on
your life.

You have the biggest role in managing type 2 diabetes and preventing its
complications. Remember the below:

A. Monitor your blood glucose levels regularly.

B. Eat a healthy diet.

C.Take your medications.

D. Exercise regularly.

E. Quit smoking.

A. Monitor your blood glucose levels regularly

Blood sugar monitoring is very important to know how well you are managing your
diabetes. It will inform your doctor about the effect of your medications and their
timings, your diet, and your physical activity.

Record your blood glucose level on a log sheet every time you measure it. The
preferable timings are:

In the morning (before you eat anything)
Two hours after a meal
Before bedtime

Ask your doctor when and how many times you need to measure your blood glucose.

To take your blood glucose level:

Wash your hands with soap and warm water. This decreases the amount of bacteria
on the skin and increases the blood circulation to the finger. If you use alcohol,
make sure it completely dries before pricking the finger.

Make sure that your device is calibrated according to the manufacturer’s recommendation.
Insert a test strip in your device.

Place the blood lancing device on the outside edge of your fingertip and prick
yourself with it to get a drop of blood. The outside of the finger has less nerve
endings than the center, and thus hurts less. Do not get too close to the fingernail
and avoid using the center part of the fingertip.

Hold the test strip to the drop of blood to know the result. Make sure it is

covered completely.

Your blood glucose level will appear on the device's display.



In addition to frequent blood glucose monitoring, you need to check your HbAIC
level regularly. The greater the amount of sugar in blood, the higher the HbAIC
results. The normal value is between 4% to 6%. For diabetic patients, the goal for most
patients is between 6.5% and 7% but in some circumstances, individual goals are set
according to your age and medical conditions.

B. Eat a healthy diet

Eating a well-balanced diet is very important to keep your blood glucose levels under
control and prevent complications.

» Consult your doctor or dietitian to help you set a meal plan that fits your health goals.
» Eatthree meals per day. You can include two snacks as well.
» Avoid skipping meals or eating meals that are too small or large.
» Include a wide variety of foods in your diet, such as:
- Vegetables, especially non-starchy ones
- Fruits
- Whole grains
- Legumes like lentils, beans, or chickpeas
- Low fat dairy foods
- Lean meats
- Poultry
- Fish
» Balance your foods with your medications and exercise.
» Avoid eating the following:
- Foods rich in saturated fats and Trans fats such as sausage, hot dogs, bacon,
butter, etc.



- Concentrated sweets such as cookies, ice cream, soda, etc.

- Concentrated salts such as canned food, salted chips, soya sauce, etc. Keep in
mind that each teaspoon of salt equals 2400 mg of sodium. You should aim for
less than 1500 mg of sodium per day.

» Read all food labels to check if they contain sugar.

» Keep in mind portion sizes.

» Limit the intake of alcohol because it might affect your blood sugar level.
Moderate alcohol intake can cause a rise in blood sugar but excess alcohol
can cause a drop in blood sugar to dangerous levels. Moreover alcohol can
interact with diabetes medications (for example with metformin) leading to the
accumulation of lactic acid that causes serious damage to the kidneys.

« Stay well-hydrated; drink six to eight glasses of water per day (if not
contraindicated by your doctor).

C.Take your medications
Your doctor will prescribe medications to control your diabetes and prevent complications.

» Make sure to know all the effects as well as the possible side effects of the medications.

» Take all your medications exactly as prescribed by your doctor.

» Take your medications at the same time every day.

» Do not skip or take any extra dose of your medication on your own.
If you missed a dose, do not take two doses at the same time.

» Do not stop a medication on your own.

» If you feel you are having side effects from any medication, check with your doctor
before stopping it.

+ Do not take any additional medication without asking your doctor. Most
importantly, do not take any medication for diabetes based on the advice of
anyone but your doctor.

There are different classes of medications that work in different ways to lower your
blood glucose. These include:

¢ Metformin
Metformin improves how your body responds to insulin to reduce high blood sugar
levels. Possible side effects include nausea, diarrhea, and gas. These are usually
not severe, especially if you take the medication along with food.
Patients with certain types of kidney, liver, and heart disease, and those who drink
alcohol excessively, should not take metformin. You doctor might advise you to
stop taking metformin 48 hours before any test that uses iodine-based contrast dye
(like a computed tomography [CT] scan with contrast).

« Sulfonylureas
Sulfonylureas lower your blood glucose by stimulating the pancreas to release
more insulin. They are preferably taken in the morning or at noon, 30 minutes
before a meal. Possible side effects include hypoglycemia and weight gain.



¢ Thiazolidinediones
Thiazolidinediones decrease the production of glucose in the liver and insulin
resistance. Thiazolidinediones can be taken at anytime, with or without food. Possible
side effects include weight gain, swelling of the feet and ankles, and hypoglycemia.

» Meglitinides
Meglitinides stimulate the release of insulin by the pancreas (rapidly and for a short
period of time). They should be taken 30 minutes before each meal. Possible side
effects include hypoglycemia and weight gain.

» Alpha glucosidase inhibitors
Alpha glucosidase inhibitors prevent your body from breaking down starches (such
as bread, potato, and pasta) and some sugars. They should be taken with food.
Common side effects include diarrhea, abdominal pain, and flatulence.

« Dipeptidyl peptidase IV inhibitors
Dipeptidyl peptidase IV inhibitors stimulate the pancreas to increase the production
and release of insulin and decrease the secretion of glucagon (a hormone that
keeps the blood glucose levels high). They should be taken once daily, with or
without food. Possible side effects include: diarrhea, abdominal pain, and nausea. In
rare cases they have been associated with the development of acute pancreatitis.

¢ SGLT-2 inhibitors
Sodium-glucose co-transporter-2 (SGLT-2) inhibitors prevent the kidneys from
reabsorbing glucose back into the blood. This means more glucose passes out of
the body in urine. They should be taken once daily with or without food. Possible
side effects include urinary and yeast infections.

* GLPI1agonists
The glucagon-like peptide 1 (GLP1) agonists are injectable medications. They
may be especially helpful for overweight patients who are gaining weight on
oral medications.
GLP1 agonists do not usually cause low blood sugar. Possible side effects include
nausea, vomiting, and diarrhea. In rare cases they have been associated with the
development of acute pancreatitis.

Note: Some medications are a combination of two classes. Make sure you know what
your medication pill contains.

e Insulin
Insulin shots substitute the absence or low amounts of insulin in your body. Insulin
cannot be taken as pills as it will be broken down in the stomach. Instead, it should
be taken as injections. There are many types of insulin injections, and they vary
depending on how rapidly they start to act and how long they remain active. Insulin
is generally given in a basal-bolus concept to mimic the action of the pancreas. The
various types of insulin can be used in combination to achieve round-the-clock
blood sugar control.



- Basal insulin: It mimics the low level release of insulin by the pancreas
throughout the day. It is taken once or twice daily. Intermediate acting, long
acting, or very long acting insulin is usually given.

Bolus insulin

Basal insulin

Breakfast Lunch Supper Bedtime

- Bolus insulin: It takes care of the rise in blood sugar (after eating or if the sugar
level is too high). It is generally taken before meals or when the correction of
high sugar levels is needed. Rapid acting or short acting insulin is usually given.

- Mixed insulin: It includes a mixture of both rapid insulin and long acting or
intermediate insulin.

Note: Make sure you know which insulin you are using and do not exchange one
insulin for another without your doctor’s approval.

{‘II LV .



Tips

« Insulin is injected under the skin (subcutaneously) in the abdomen, upper
arms, or thighs.
You should inject the insulin shot in the same general area every time
(preferably abdomen) to better regulate blood glucose because the insulin
will reach the blood stream with about the same rate every time.
Insulin should not be injected into the same exact spot each time. This can
cause fatty deposits that make insulin action less reliable to develop.
You should take the next injection two cm away from the previous injection
site and rotate the sites accordingly. If you are taking the injection in your
abdomen, stay five cmn away from your belly button.
Itis important to use the correct injection angle since injecting too deeply
could deliver insulin to the muscle, where it is absorbed too quickly. On the
other hand, injections that are too shallow are more painful and cannot be
well-absorbed.
It is recommended not to massage the site after an insulin injection.
Keep in mind that exercise may increase the rate of insulin absorption.
Keep closed insulin vials/pens in the refrigerator (not freezer). Once opened,
keep the vials/pens at room temperature. Insulin should be given at room
temperature. If you had it in the refrigerator or cooler bag, take it out 30
minutes before the injection (cold insulin is very painful).
Clean the cap of the insulin vial with antiseptic swab before drawing insulin.
Avoid exposing the vials/pens to extremes in temperature.
Keep in mind that vials/pens expire 28 days after opening. Label the vial with
the opening date and the beyond use date.
Throw insulin syringes and needles in a labeled hard plastic container to
prevent needle injury.
Change the needle after injection if you are using insulin pens.




D. Exercise regularly

Physical activity is very essential for diabetes management. Exercising regularly:

Lowers your blood sugar (because your insulin sensitivity will increase).
Helps you lose weight.

Lowers your blood pressure and cholesterol.

Protects your heart and consequently reduces your risk for heart disease
and stroke.

Increases your energy.

You can enjoy any moderate activity (aerobics, dancing, jogging, walking, etc.) unless
contraindicated by your doctor. Practice moderate aerobic exercises (like brisk
walking) at least 30 minutes per day, five days a week.

Keep in mind that exercise might cause hypoglycemia. Check your blood glucose
before you exercise. Take a snack with you to treat hypoglycemia in case it happens.

E. Quit smoking

If you smoke, it is essential to quit smoking. Smoking makes your diabetes harder

to control. It will decrease your body's reaction to insulin and increase your risk of
having complications such as heart disease, kidney disease, eye problems, and poor
blood circulation.

If you are considering quitting smoking and you are looking for help, you can

consult the Smoking Cessation Program at our Medical Center to help you
with quitting. Please call 01 - 350000, ext. 8030.




What are the complications
related to diabetes and how
can | prevent them?

A. Acute complications:

* Hypoglycemia
Hypoglycemia is the abnormal drop of blood glucose levels, usually less than 70
mg/dL. It occurs due to the excess of insulin in relation to glucose in the blood.
The main causes of hypoglycemia include:
- Not eating enough
- Eating later than usual
- Exercising
- Taking too much insulin
- Drinking alcohol, especially on an empty stomach
- Having an infection

Symptoms of hypoglycemia differ from one person to another.
They generally include:

- Tremors

Palpitations

- Sweating

- Dizziness

- Shakiness

- Weakness

- Difficulty thinking

- Double vision

- Nervousness

- Irritability

- Confusion

- Tingling around the lips
- Sudden hunger

- Nightmares

If you experience any of the above symptoms or if you feel that you are
hypoglycemic, check your blood sugar immediately.



To treat hypoglycemia, you need to raise your blood glucose as quickly as possible
and bring it back to normal levels.

1. Consume 15-20 grams of simple carbohydrates such as:
- 3 packs of sugar dissolved in 120 ml of water
- Y2 cup of juice (no added sugar)
- /2 cup of soft drink (not diet)
- 240 ml of fat free milk
- ltablespoon of sugar or honey
- 1tablespoon of raisins
Note: Chocolate is not recoonmended since the fat in it does not allow fast
absorption of sugar.
. Recheck your blood sugar after 15 minutes.
3. If you still have hypoglycemia, repeat the above. If your sugar level is higher
than 70 mg/dl eat a snack with complex carbohydrates (such as bread, rice,
cereals, etc.).

N

Keep the following tips in mind:

- Always treat hypoglycemia and as soon as possible. Severe hypoglycemia can
cause injuries, coma, and death.

- Always carry simple carbohydrates with you.

- Make sure not to over treat hypoglycemia.

Hyperglycemia

Hyperglycemia is having high glucose levels in your blood. The main causes of
hyperglycemia include:

- Insufficient insulin or medications

- Infections

- Emotional or physical stress

Symptoms of hyperglycemia include:
- Frequent urination

- Increased thirst

- Dry skin

- Blurred vision

Follow up with your doctor if you blood sugar level is higher than 240 mg/dl
although you have taken your diabetic medications.



B. Chronic complications:

If not properly managed, diabetes might cause serious complications due to the
damage caused by glucose to blood vessels. The most common complications include:

« Coronary heart disease (narrowing of the coronary arteries that carry blood
filled with oxygen to your heart)

» Stroke

« Retinopathy (damage to the tiny blood vessels that supply blood to the retina; a
thin tissue layer located in the back of your eye)

« Neuropathy (damage to the nerves, especially in the legs)

» Kidney disease

You can prevent the complications by doing the following:

» Make sure your blood sugar levels are under control. Check your blood sugar
levels regularly. Monitor your HbAIC at least two times per year.
» Follow up with your doctor regularly.
» Check your blood pressure and lipid levels regularly, and make sure your
readings are within the targets set by your doctor.
» Check with your doctor if you need to take medications to protect your heart or
if you need to take any vaccination.
» Have a yearly eye checkup. Call your doctor immediately if you experience
sudden change in sight or blurry vision
« Have a yearly urine test to detect early kidney disease.
» Exercise regularly.
» Quit smoking if you are a smoker.
» Do proper foot care:
- Wash your feet with warm water every day.
- Dry your feet completely.
- Trim your toenails straight across.
- Use lotion on the outside of your skin (not between your toes) to hydrate
your skin.
- Wear comfortable shoes made from leather.
- Wear socks made from natural fiber (cotton, wool).
- Don't walk barefooted.
- Check your feet every day for cuts or swelling. Use a mirror to inspect the
back of your foot.
- Call your doctor if you have signs of infection such as redness, swelling, warm
spots, and pain.

This educational material provides general information only. It does not constitute medical
advice. Consult your health care provider to determine whether the information applies to you.



Information Sheet

My targets are:

HbAIC:
Blood pressure::
HDL:
LDL:

Triglycerides:

My medications are:

Medication name | Category | Dose/Frequency/Route




My blood glucose level is:
(Write the value in the corresponding column)

Date

Before
breakfast

2 hours
after
breakfast

Before
lunch

2 hours
after
lunch

Before
dinner

2 hours
after
dinner

At
bedtime
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