Patient information from the BMJ Group

Diabetes, type 2
In this section
What is it?
What are the symptoms?
How is it diagnosed?
How common is it?
What treatments work?
What will happen?
Questions to ask

Diabetes, type 2
Diabetes is a long-term condition. And it can lead to serious health problems. But making
changes to your lifestyle and taking medicines can help you live a long and healthy life.
This information is for people with type 2 diabetes, which usually starts in adulthood. For
more information about type 1 diabetes, which usually starts in childhood, see Type 1
diabetes .
We've brought together the best research about type 2 diabetes and weighed up the
evidence about how to treat it. You can use our information to talk to your doctor and
decide which treatments are best for you.

What is type 2 diabetes?
If you have diabetes, you have too much glucose in your blood. Glucose is a kind of
sugar that your body uses for energy. If it builds up in your blood, it can make you ill.
Diabetes doesn't go away. And if you don't treat it, you can get serious health problems.
If you change the way you live, take medicines and keep a close watch on your condition,
you can keep your glucose levels under control. You should be able to live a long and
healthy life.

© BMJ Publishing Group Limited 2015. All rights reserved.
page 1 of 87

Diabetes, type 2

Diabetes is a long-term condition, but with the right treatment you can live a long and active life.

Key points for people with diabetes
•

Diabetes is a serious condition. But with the right treatment you should be able to
stay healthy.

•

If you have diabetes you have too much glucose in your blood.

•

There are two main types of diabetes: type 1 and type 2. This information is for
people with type 2 diabetes. See also Type 1 diabetes .

•

Many people with diabetes don't know they have it.You may not have any symptoms,
or you may think the symptoms you do have aren't important. If you have symptoms
such as feeling very thirsty, hungry or tired, having blurry vision or needing to urinate
a lot, don't ignore them.

•

Over time, having too much glucose in your blood can damage your blood vessels.
This can lead to problems in your heart, eyes, kidneys , and other parts of your
body.

•

If you keep your blood glucose level as close to normal as possible you may be able
to avoid some of these health problems.

•

It's not easy to keep your blood glucose under control. And if you don't feel ill, you
may not want to think about your glucose level. But keeping it under control is an
important part of staying healthy.
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What's a normal glucose level?
You always need to have some glucose in your blood. It comes from food and it gives
your body energy. Every cell in your body needs glucose to work properly.
Normally, the amount of glucose in your blood is carefully controlled by a chemical called
insulin. Insulin is a hormone made by your pancreas , a gland that sits behind your
stomach. Insulin helps move glucose from your blood into your body's cells. Your cells
use the glucose as energy. Insulin keeps your blood levels of glucose steady.
Doctors measure your glucose levels in millimoles. The amount of glucose in your blood
[1]
should be between 4 millimoles per litre of blood (mmol/L for short) and 10 mmol/L.
Your doctor may talk about your blood glucose level using just the number. For example,
your doctor may say, "Your blood glucose is 10." Normally, your blood glucose level goes
up and down throughout the day. Before you eat breakfast, for example, it should be
between 4 mmol/L and 7 mmol/L. An hour or two after you eat, it may rise to 10 mmol/L.
To learn more, see What is glucose? and How does my body control my blood glucose
level?

Types of diabetes
There are two main types of diabetes: type 1 and type 2.
•

Type 1 diabetes usually starts in adolescence.

•

Type 2 comes on gradually, usually when you're 40 or over.

•

There's also a condition called impaired glucose tolerance. This isn't diabetes, but
it does increase your chances of getting diabetes.

•

Some women get a kind of diabetes while they're pregnant. This is called gestational
diabetes.

For more information about other types of diabetes, see Type 1 diabetes and Other
types of diabetes and high blood glucose .

Type 2 diabetes
Most people who have diabetes get type 2 diabetes. More than three-quarters of people
[2]
with diabetes have this type.
Type 2 diabetes usually starts later in life and is more common in people who are very
overweight ( obese ). But it's getting more common in children. This is because more
children are overweight today than in the past.
Type 2 diabetes used to be called non-insulin-dependent diabetes mellitus (or NIDDM
for short) because people who have type 2 diabetes often don't need to take insulin. It's
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sometimes called adult-onset diabetes because it tends to start in people over 40 years
old.

What happens in type 2 diabetes?
If you have diabetes, your body can't control how much glucose is in your blood. Instead
of the glucose being gradually used up as fuel by your cells, it builds up in your
bloodstream. You'll hear the word hyperglycaemia a lot. It means having too much
glucose in your blood. See What are the symptoms of type 2 diabetes? to find out how
this affects you.
You need insulin to keep your glucose level under control. In diabetes, your glucose level
can get too high for different reasons.
•

Your body may not be making enough insulin. It might make only a little or none at
all.

•

Your body may be making insulin but the insulin isn't working properly. Scientists
think that your cells don't behave as they should when insulin reaches them. Doctors
call this insulin resistance.

•

One of insulin's jobs is to tell cells in your liver how to use glucose. If there's any
extra glucose in your blood, it should be stored in your liver. But if you have type 2
diabetes, your liver cells don't get the right messages. So instead of storing the
glucose, your liver pumps more glucose into your blood.

If you have diabetes, a blood test taken first thing in the morning before you have eaten
will show a glucose level of more than 7 mmol/L. But it can be much higher, rising to as
much as 30 mmol/L or more.

Diabetes: why me?
Certain things can increase your chances of getting a disease. Doctors call these things
risk factors. Having a risk factor for diabetes doesn't mean you will get the disease for
certain. It just means you are more likely to get diabetes than someone who doesn't have
that risk factor.
Some risk factors for type 2 diabetes are:
•

Having a relative with type 2 diabetes: You're more likely to get type 2 diabetes if
someone in your family has it. Your genes play a role. If both of your parents have
[3]
type 2 diabetes, you have a 1 in 2 chance of getting it. (To find out more about
what these numbers mean, see Understanding risks.)

•

Being obese: Some people believe that eating too much sugar causes diabetes.
They think this extra sugar wears out your pancreas . This isn't true. What is
[2]
important is your weight. Obesity is the main risk factor for type 2 diabetes.
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•

Lack of exercise: About 80 percent of people with type 2 diabetes are overweight
and don't take enough exercise. If you're at risk of getting type 2 diabetes, you can
reduce your risk if you exercise. For example, if you're overweight and you lose
about 5 percent of your body weight, and you also take regular, moderate exercise
(such as a brisk walk for 30 minutes, five days a week), your chance of getting
[4]
diabetes is reduced by one-half.

•

Your ethnic origin: People of South Asian, African, African-Caribbean, and Middle
Eastern descent are more likely to get type 2 diabetes than other people in the UK.
[2]
We're not certain why this is.

•

Factors related to pregnancy: If you are a woman, you are more likely to get type 2
diabetes if you have had diabetes during pregnancy (gestational diabetes). For more
information, see Other types of diabetes and high blood glucose . You are also
more likely to get type 2 diabetes if you have given birth to a baby weighing more
than 4 kilograms (9 pounds).

•

Having a condition called the metabolic syndrome: This isn't a disease. It's a group
of features that are linked to your body's metabolism. People with metabolic syndrome
[5]
are much more likely to get type 2 diabetes. To read more, see The metabolic
syndrome .

What are the symptoms of type 2 diabetes?
If you have diabetes, your body isn't able to control how much glucose (sugar) is in your
blood. When the level of glucose in your blood goes too high, doctors call this
hyperglycaemia. It causes most of the symptoms of diabetes.
There are two main types of diabetes. In type 1 diabetes, you will probably get symptoms
quite suddenly, over a few days or weeks. In type 2 diabetes, your symptoms can appear
over several years, but many people don't have any symptoms. This information is for
people with type 2 diabetes. We also have information on Type 1 diabetes .
Common symptoms
Some of the common symptoms of diabetes are listed below.

[11]

•

Needing to urinate more often: Your body tries to get rid of the extra glucose in your
blood by flushing it out in your urine. You may need to go to the toilet more often,
especially at night. This is an early symptom of diabetes.

•

Feeling very thirsty: You may feel thirsty more and more often. You may even wake
up during the night feeling thirsty. One reason for this is because you urinate more.
Losing all that fluid leaves you dried out. Feeling thirsty is also one of the first
symptoms of diabetes.
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•

Feeling very hungry or tired: Glucose can't get into your cells, so your cells don't get
the fuel they need to work properly. Your brain senses that you need more fuel, and
it makes you feel hungry so that you'll eat more. At the same time, you get tired
because your cells aren't getting the glucose they need. The energy supply is there,
but you can't use it.

Symptoms that happen as type 2 diabetes gets worse
If it's not diagnosed, type 2 diabetes gets worse. You may get:
•

Blurred vision

•

Yeast infections in the folds of your skin

•

Wounds or sores that don't heal well.

If you're a woman, you may also get vaginal thrush more often.
You can get another problem called nonketotic hyperosmolar state. You're more likely
[11]
to get this if you're older and get another problem such as an infection.
To read more, see What is nonketotic hyperosmolar state?
Once you're being treated for type 2 diabetes, you should stop getting symptoms.

How do doctors diagnose diabetes?
If you have diabetes, it's important to get it diagnosed.
Sometimes diabetes causes symptoms early on, such as feeling very hungry or thirsty.
Don't ignore them! It's important to diagnose diabetes so that you can start treatment
and stay as healthy as possible. For more, see What are the symptoms of type 2
diabetes?
But you might not have any symptoms early on. Many people are diagnosed as part of
routine screening by their GP. For others, the diagnosis of diabetes may start when their
optician tells them to see your GP. This is because diabetes can damage the blood
vessels in your eyes. An optician may pick up this damage during an eye examination.
Your GP will ask you about any symptoms you have, and he or she will probably do a
test to see how much glucose (sugar) is in your blood.
Fasting plasma glucose test
Many GPs have small machines called blood glucose meters in their surgery. They can
take a drop of your blood by pricking your finger, do the test and give you the result
straight away. But these machines aren't as reliable as those in laboratories. You need
to have a laboratory test before your doctor can say for sure that you have diabetes.
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You should have a test that measures how much glucose is in your blood first thing in
[38]
the morning, before you have eaten.
When you don't eat, it is called fasting. So doctors
call this test a fasting plasma glucose test.
The result is your fasting plasma glucose level. If is more than 7 mmol/L, you have
diabetes (mmol/L stands for millimoles per litre).
Testing your blood after you've eaten isn't as reliable as testing it when you've been
fasting. But you've probably got diabetes if your glucose level is more than 11.1 mmol/L
[38]
at any time during the day.
For most people, the diagnosis of diabetes is quite easy. But you may need a second
test if your glucose level is on the edge of the normal range. That test is called an oral
glucose tolerance test.
Haemoglobin A1c test
Like the fasting plasma glucose test, this test is also done on a drop of blood. However,
it does not require fasting.
Haemoglobin A1c is a chemical found in your blood. You might hear it called glycated
haemoglobin, glycosylated haemoglobin, or glycohaemoglobin.
Your haemoglobin A1c level gives your doctor an idea of what your glucose level has
been over time. It is kind of an average of your blood glucose level over the previous
weeks. If your blood glucose level is often higher than normal, you will also have a high
haemoglobin A1c level.
The result of this test may be given as a percentage or in the number of millimoles per
mole (mmol/mol). A result above 6.5% or 48 mmol/mol indicates you have diabetes. You
[39]
will have the test a second time to confirm these readings.
Oral glucose tolerance test
This test shows how your body copes with a lot of glucose. You may have to go to a
hospital clinic to have this test. It isn't widely used to diagnose diabetes.
You take this test first thing in the morning, before you eat. First, your doctor measures
how much glucose is in your blood (your fasting plasma glucose level). Then you drink
a very sugary liquid. Two hours later, the level of glucose in your blood is measured
again. This is called your two-hour plasma glucose level. If this level is more than 11.1
mmol/L, you have diabetes.
Other tests
If you've just been told you have diabetes, your GP or hospital specialist will probably
want to do other tests on your blood and urine. These might include tests to check on
your thyroid gland , liver , kidneys , and cholesterol .
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After you've been diagnosed with diabetes, you should have a thorough check-up once
[38]
a year with a doctor experienced in treating diabetes.
To learn more, see Yearly
check-up .

How common is diabetes?
Diabetes is getting more common in the UK. But many people don't know that they have
it.
This is what we know from research about diabetes.
•

About 3 million people in the UK have diabetes. That's more than 4 in every 100
[26]
people.

•

There are two main types of diabetes, type 1 and type 2. Type 2 diabetes is more
common. In the UK, between 85 and 95 out of 100 people with diabetes have type
[26]
2 diabetes.

•

Another 850,000 people in the UK probably have diabetes but don't know it.
They
are still at risk for extra problems that can happen with diabetes. Doctors call these
complications . The longer diabetes is not diagnosed, the greater your chances of
getting complications.

•

Diabetes is getting more common. About 3 in 100 men had diabetes in 1994,
[27]
compared with between 6 and 7 out of 100 in 2012.
In 1994, 2 in 100 women
had diabetes, compared with nearly 5 out of 100 in 2012.

•

The increase in diabetes in the UK is linked to the rise in obesity .

•

Worldwide, researchers estimate that the number of adults with diabetes will increase
[28]
from 382 million in 2013 to 592 million in 2035.

•

The older you get, the more likely you are to get diabetes. Around 10 out of every
100 people aged between 55 and 64 have diabetes. This rises to 14 out of 100 in
[27]
people aged between 65 and 74.
Type 2 diabetes also seems to be getting more
[28]
common among children, teenagers, and young people.

•

Between 2 and 5 out of 100 pregnant women get a kind of diabetes called gestational
diabetes. About 40 in 100 women with gestational diabetes will go on to have diabetes
later on. For more, see Other types of diabetes and high blood glucose .

[26]
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What treatments work for type 2 diabetes?
There isn't a cure for diabetes. But treatments can help you lead a long and healthy life.
The aim of treatment is to keep the amount of glucose in your blood as close to normal
as possible. If your blood glucose level gets too high or too low, you can become ill.
Keeping your blood glucose (sugar) level close to normal can also prevent some of the
extra problems linked with diabetes. Doctors call these complications (to learn more, see
What will happen to me? ). And if you already have complications, controlling your blood
glucose might stop some of them getting worse.
Most people who get this type of diabetes are over 40, although it can affect younger
people, and even children. You might be able to control your blood glucose (sugar) by
watching what you eat or taking tablets. But some people need to have insulin injections.
Whatever way you treat your diabetes, leading a healthy lifestyle will help you stay well.

Key points about treating type 2 diabetes
•

The best way to treat your diabetes is usually to keep your blood glucose levels as
close to normal as possible. This is called tight control. It can help you stay healthy
and avoid complications.

•

To keep your glucose levels under tight control, you need to watch what you eat
and exercise regularly.

•

Every few months, your doctor will measure your haemoglobin A1c level . You can
think of this as your average blood glucose level. You may hear this called HbA1C.

•

You will probably have to take diabetes tablets at some point. Some examples are
metformin and sulphonylureas.

•

You can take two types of tablet together if you need to. But you might get more
bouts of low blood glucose ( hypoglycaemia ) if you do this.

•

Learning about diabetes and sticking to your treatment plan will probably help you
control your blood glucose level better.

•

If tablets stop working for you, you can use insulin. But you might get hypoglycaemia
more often and gain more weight than with tablets.

•

As well as treating your diabetes, your doctor will suggest keeping a check on your
blood pressure, cholesterol levels and general health. If you smoke, your doctor can
help you to give up.
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Which treatments work best?
There are several treatments for diabetes. But which treatments work best? We've looked
at the best research and given a rating for each treatment according to how well it works.
For help in deciding if a treatment is right for you, see How to make the best decisions
about treatment.

Treatment Group 1
Treatments for type 2 diabetes
Treatments that work
•

Metformin : This drug (brand name Glucophage) lowers your blood glucose level.
More...

•

Sulphonylureas : These drugs help your body make more insulin. Examples are
glimepiride (brand name Amaryl) and glipizide (Glibenese, Minodiab). More...

Treatment that are likely to work
•

Losing weight : The first treatment doctors suggest for type 2 diabetes is often to
watch what you eat and make sure you exercise. More...

•

Education : This involves learning how to control your diabetes. More...

•

Intensive treatment programmes : These are programmes where you get lots of
advice, counselling, and support to help keep your blood glucose under control and
stay healthy. More...

•

Meglitinides : These are tablets that you take right before you eat. Examples are
repaglinide (brand name Prandin) and nateglinide (Starlix). More...

•

Alpha-glucosidase inhibitors : The alpha-glucosidase inhibitor used to treat diabetes
is acarbose (brand name Glucobay). You can use this treatment along with other
diabetes tablets. More...

•

Exenatide and liraglutide : You take these drugs as injections. They’re used in
addition to other diabetes drugs, like metformin or a sulphonylurea. The brand name
for exenatide is Byetta. The brand name for liraglutide is Victoza. More...

•

Sitagliptin and vildagliptin : The brand name for sitagliptin is Januvia. The brand
name for vildagliptin is Galvus. More...

•

Insulin plus metformin : Insulin treatment can be combined with the drug metformin.
More...
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Treatments that work, but whose harms may outweigh benefits
•

Taking two types of tablets together : Your doctor may recommend you take more
than one type of tablet to control your blood glucose. This often means taking
metformin along with another drug, such as a sulphonylurea or a meglitinide. More...

•

Insulin : You can take insulin if you need it to control your blood glucose. More...

•

Thiazolidinediones (glitazones) : These are tablets that you take with other treatments.
The only one available in the UK is called pioglitazone (Actos). More...

What will happen to me?
In the short term
If you have diabetes, you should be able to lead a fairly normal life. You may need to:
•

Take tablets or insulin regularly

•

Watch what you eat

•

Exercise regularly

•

Check your blood glucose (sugar) level throughout the day.

Apart from these changes, you should be able to take part in all your normal activities.
If you take insulin, you must inform the Driver and Vehicle Licensing Agency (DVLA)
about your diabetes.You must also tell the DVLA if you control your diabetes with tablets
or what you eat and if you have a complication that could affect your driving, such as a
problem with your eyes. If you don't, your driving licence and car insurance may no longer
[29]
be valid.
In the long term
When you've had diabetes for a long time, you're likely to get some extra health problems.
Your eyes, kidneys , feet, and heart are the parts of your body most likely to be affected.
Doctors call these problems complications. Not everyone with diabetes gets complications.
[30]
Some people have diabetes for 40 or 50 years without getting complications.
We know for certain that if you carefully control your blood glucose level, you are more
[21]
likely to stay healthy.
For more information, see Keeping tight control of your glucose
level .
The longer your blood glucose level stays above normal, the more damage it causes.
So if you think you may have diabetes, see your doctor straight away.
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Doctors and scientists don't know for certain how complications happen. They know that
large amounts of glucose in your blood can harm certain parts of your body. But your
[30]
genes also play a part.
This means that your chance of getting complications depends
partly on the genes passed to you from your parents. It also may depend on other things
such as your blood pressure or cholesterol.
Having high levels of glucose in your blood over many years can damage large blood
vessels called arteries, making them more narrow inside. It can also damage some of
your small blood vessels, making them leaky.
Complications can affect several different parts of the body. Changes to your large blood
vessels can lead to complications in your heart, arms, and legs. Changes to your small
blood vessels can lead to complications in your eyes, kidneys , and nerves. These
problems might leave you feeling depressed and unable to cope.
Complications include:
•

Eye problems

•

Kidney problems

•

Nerve damage (and problems with your feet)

•

Heart and blood problems

•

Infections

•

Psychological problems .

You should always be on the lookout for signs of hyperglycaemia or hypoglycaemia. If
your blood glucose level shoots up very high or drops very low, see your doctor or go to
hospital straight away. For more, see Medical emergencies: hyperglycaemia and
hypoglycaemia .

Questions to ask your doctor
If you've been told you have diabetes, you may want to talk to your GP, hospital specialist
or diabetes nurse to find out more.
Here are some questions that you might want to ask:
•

Why do I have diabetes?

•

What type of diabetes do I have?

•

Can I control my diabetes by eating better, exercising or taking tablets?

•

Will I have to start giving myself insulin injections?
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•

Could the food I eat be making my diabetes worse?

•

Do I have to stop eating sweet foods?

•

Should I be checking my blood glucose level myself?

•

How often do I have to check my blood glucose?

•

Will I get bouts of low blood glucose? If so, how can I recognise them and how should
I treat them?

•

Can I keep on driving?

•

Is there anything I can't do?

•

Should I exercise more?

•

Is there anything special I should do before I exercise? (Take less insulin? Eat
something, such as a banana?)

•

Am I at risk of getting any other diseases?

•

What can I do to avoid getting extra problems (complications)?

•

Do I need treatment for my blood pressure?

•

Do I need treatment for my cholesterol?

•

How can you help me stop smoking?

•

What should I do before planning to become pregnant?

•

Are members of my family likely to get this type of diabetes too? If so, is there
anything I can do to protect them?

Treatments:
Metformin
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on metformin?
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This information is for people who have type 2 diabetes. It tells you about metformin, a
treatment used for type 2 diabetes. It is based on the best and most up-to-date research.

Does it work?
Yes. If you have type 2 diabetes, taking metformin will probably control your glucose
levels better than just eating healthily. Metformin is also less likely to make you gain
weight than other diabetes drugs.

What is it?
[41]

Metformin is one of a group of drugs called biguanides.
You can take it as a tablet or
a powder you dissolve in water. One brand name is Glucophage.You need a prescription
from your doctor to get it.
Your doctor might tell you to take metformin on its own or with another drug to lower your
blood glucose. For more about this, see Taking two tablets together .

How can it help?
If you take metformin, your blood glucose will be better controlled than if you take a
[42]
dummy treatment (a placebo ).
And your blood glucose may be better controlled than
[43]
if you just watch what you eat.
•

Metformin may help lower your haemoglobin A1c level by about one point to two
[43] [44] [45] [20]
points.
Doctors use the haemoglobin A1c blood test to see how well
your diabetes is controlled.

•

Over 10 years, your level may be better than if you are just careful about what you
[20]
eat.

Metformin seems to control blood glucose levels at least as well as other diabetes drugs,
[46] [47]
and possibly better than sitagliptin and vildagliptin .
Metformin is also less likely
[42] [43] [47] [48]
to make you gain weight than thiazolidinediones or sulphonylureas .
[49] [50]

Taking metformin may also lower your chances of having a heart attack if you have type
[20]
2 diabetes and are overweight or obese .
In one study, people who took metformin
[22]
had fewer heart attacks over five years than people who just watched what they ate.
If you are overweight and take metformin to control your diabetes, you may live longer
[20]
than if you just try to watch what you eat.

How does it work?
Metformin helps lower the amount of glucose (sugar) in your blood in two ways.
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•

First, it causes your liver to make less glucose. This means that less glucose goes
into your bloodstream.

•

Second, it causes your muscles to use up more glucose from your blood.

Can it be harmful?
Metformin can make you feel sick. Or you might not feel like eating. It can also give you
diarrhoea . But if you take metformin with food, these side effects may not happen so
often. Or your doctor can start you on a low dose and increase it slowly.
If you take metformin, you may be slightly more likely to get low blood glucose (
hypoglycaemia ) than if you just watch what you eat. But you're less likely to get this than
[20] [47]
if you take a sulphonylurea or insulin .
Metformin has long been thought to increase the risk of a rare condition called lactic
acidosis. When this happens, you get too much lactic acid in your body. This chemical
makes you feel sick. You might also not feel like eating, have a stomach ache, throw up,
lose weight, and feel very tired. Lactic acidosis usually happens in people who have heart
or kidney problems or are over 65. However, reviews of the research have found that
people who took metformin were no more likely to get lactic acidosis than those taking
[50] [51]
different drugs for their diabetes.
But we need more research to look specifically
at metformin's safety for people with kidney problems and other conditions that raise the
risk of lactic acidosis.

How good is the research on metformin?
Many good studies (called randomised controlled trials ) show that metformin can help
people with type 2 diabetes. It can lower your haemoglobin A1c level by one point to
two points over three months to 10 years, compared with just watching what you eat or
[43] [20] [52] [53]
taking a dummy tablet (a placebo ).
Doctors use the haemoglobin A1c
blood test to see how well your diabetes is controlled.
Metformin seems to control blood glucose levels at least as well as other diabetes drugs,
[46] [47]
and possibly better than sitagliptin and vildagliptin .
Metformin is also less likely
[43] [47] [48] [49]
to make you gain weight than thiazolidinediones or sulphonylureas .
[42] [50]

One study showed that overweight people with type 2 diabetes who took metformin for
10 years were less likely to die during this time than people who just watched what they
[20]
ate.

Sulphonylureas
In this section
Do they work?
What are they?
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How can they help?
How do they work?
Can they be harmful?
How good is the research on sulphonylureas?

This information is for people who have type 2 diabetes. It tells you about sulphonylureas,
a treatment used for type 2 diabetes. It is based on the best and most up-to-date research.

Do they work?
Yes. Sulphonylureas can help you control the level of glucose (sugar) in your blood if
you have type 2 diabetes.

What are they?
Sulphonylureas are a group of drugs that lower the amount of glucose (sugar) in your
blood. They come as tablets. You need a prescription from your doctor to get these
tablets.
Your doctor may prescribe a sulphonylurea drug on its own, or you might take it along
with other drugs to treat your diabetes. For more, see Taking two types of tablets together.
Your doctor is more likely to give you a sulphonylurea drug if you're not overweight, or
[54]
if you can't take another drug called metformin .
Some sulphonylureas (and their brand names) are listed below.
•

glimepiride (Amaryl)

•

glipizide (GIibenese, Minodiab)

•

tolbutamide

•

glibenclamide (Daonil, Euglucon)

•

gliclazide (Diamicron).

How can they help?
Sulphonylureas can help lower your blood glucose levels. Here are some highlights from
the research.
If you take glibenclamide, your haemoglobin A1c level may be about one point lower
[55] [56]
over 10 years than if you just watch what you eat.
Doctors use the haemoglobin
A1c blood test to see how well your diabetes is controlled.
Other sulphonylureas, such as glimepiride and glipizide, can also help to lower your
haemoglobin A1c level.
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•

Your haemoglobin A1c level may be one-and-a-half points to two-and-a-half points
[57] [58] [59]
lower than if you didn't take the medicine.

•

You may also feel that you are getting more out of life.

[57]

Studies also suggest that:
•

Glimepiride and glibenclamide work about the same after about one year.

•

Glipizide and glibenclamide also seem to work about the same.

[60] [61]

[62]

How do they work?
Sulphonylureas make your pancreas put more insulin into your bloodstream. Insulin is
a hormone that helps glucose move from your bloodstream into your cells. This helps
keep your level of glucose steady.

Can they be harmful?
If you take a sulphonylurea, you may gain weight.
•

Over 10 years you may gain about 2 kilograms to 3 kilograms more (about 5 pounds
[55]
more) than if you just watched what you ate.

•

A newer sulphonylurea, glimepiride, may cause a weight gain of about 5 kilograms
[58]
(about 10 pounds) over three months.

If you take a sulphonylurea you might also be more likely to get low blood glucose
[55]
(hypoglycaemia) than if you just eat healthily.
This is more likely to happen with
[57] [58] [59] [60] [61]
glibenclamide than with other sulphonylureas.
You might get an allergic reaction in the first six weeks to eight weeks of treatment.
This would probably affect your skin. You might get a rash or itchy red bumps. If this
happens, you might need to switch to another treatment. If you are allergic to drugs
containing sulphur compounds, you should not take sulphonylureas.
Some research suggests that sulphonylureas may increase the chance of serious heart
and circulation problems, such as heart attacks and strokes. But we need more research
[63]
to explore this.

How good is the research on sulphonylureas?
We found one good study (called a randomised controlled trial ) of more than 2,000
people. It showed that the sulphonylureas glibenclamide and chlorpropamide (which is
[55]
no longer available) helped lower haemoglobin A1c levels over 10 years.
(Doctors

© BMJ Publishing Group Limited 2015. All rights reserved.
page 17 of 87

Diabetes, type 2
use the haemoglobin A1c blood test to see how well your diabetes is controlled.) But the
people in the study also had more bouts of low blood glucose ( hypoglycaemia ), and
they gained more weight.
Three other good studies (randomised controlled trials) found that the sulphonylureas
glimepiride and glipizide also helped lower haemoglobin A1c levels over about three
[64] [65] [66]
months.
And one study found that the drugs gliclazide and glimepiride work
[67]
as well as each other.
In studies, sulphonylureas caused people to gain about 2 kilograms to 5 kilograms (about
[55] [66]
5 pounds to 10 pounds).
Two studies found that different sulphonylureas work about as well as each other for
[68] [69] [70]
lowering blood glucose levels.

Losing weight
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on losing weight?

This information is for people who have type 2 diabetes. It tells you about losing weight,
a treatment used for type 2 diabetes. It is based on the best and most up-to-date research.

Does it work?
Probably. When you're first diagnosed with type 2 diabetes, your doctor is likely to suggest
exercise and watching what you eat. Doctors think this helps to control your blood sugar.
But in the long term, you may need to take medicines to get the best control of your blood
[55] [71]
sugar and to stay healthy.
If you are very overweight (obese), weight loss surgery may help your diabetes a lot. But
weight loss surgery has risks.

What is it?
When you're first diagnosed with diabetes, you'll be given advice from a doctor or dietitian
about healthy eating. If you're overweight, you're likely to be advised to lose weight. And
you'll be asked to do some regular physical activity.
Eating healthily needn't be complicated. You don't need to cut sugar out of your diet or
buy special diabetic foods. The rules about healthy eating for people with diabetes are
the same rules for people without diabetes.
You should aim to:

[72]
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•

Eat regular meals

•

Eat fewer sugary and fatty foods

•

Eat plenty of fruit and vegetables

•

Reduce the amount of salt you eat

•

Keep the amount of alcohol you drink to a minimum.

Guidelines in the UK recommend getting at least 30 minutes of exercise, five days a
[73]
week.
You may need to increase this to 60 minutes if you're trying to lose weight.
Activity should be moderate, which means your heart rate and breathing speed up, but
you can still talk easily.
To read more about a healthy lifestyle for people with diabetes, see Advice on healthy
living .
You'll need regular check-ups to make sure your blood sugar levels are under control.
Weight loss surgery is known as bariatric surgery. It means you have an operation to
make your stomach smaller. To find out more, see Weight loss (bariatric) surgery in
our information on Obesity .

How can it help?
There's not much research looking at how well losing weight through diet and excercise
works for people with type 2 diabetes. Most of the research compares going on a diet
with taking medicines. In the long term, medicines are better at controlling diabetes, and
[55] [71]
they may help you live longer.
But in the short term, when you're first diagnosed
with diabetes, diet and exercise may be all the treatment you need.
One study compared people who followed a diet plan or diet plus exercise plan with
people who had only occasional counselling on diet. All had been newly diagnosed with
diabetes. After six months, those in the diet and diet plus exercise groups had better
control of their blood glucose than those in the counselling group. These differences
continued for at least 12 months, despite the fact that those in the diet and diet plus
[74]
exercise groups were taking less diabetes medicine.
Another study compared people who had regular support to follow a diet and exercise
programme with people who had occasional diabetes education classes. After a year,
more than 11 in every 100 people in the diet and exercise group had sizeable
improvements in their diabetes, with some no longer having signs of the disease. This
[75]
compared with around 2 in every 100 people in the other group.
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Many studies show that people who've lost a lot of weight through weight-loss surgery
have seen big improvements in their diabetes, very quickly. As many as 78 in 100 stopped
[76]
being diabetic altogether after weight loss surgery.

How does it work?
Most doctors think that eating properly, getting some exercise and losing weight if you
need to can help people with diabetes control their blood sugar levels. Being overweight
is one of the biggest risk factors for getting diabetes.
A healthy lifestyle can also improve your general health and fitness, which may reduce
your risk of some of the complications of diabetes. To read more about complications,
see What will happen to me?

Can it be harmful?
You need to take care when exercising, to make sure your blood sugar level doesn't get
too high or too low, either during or after exercise. Your doctor can give you advice about
how to exercise. Or, to read more, see Advice on healthy living . However, you're less
likely to get very low blood sugar with diet and exercise than you are if you take medicines.
[55] [71]

Weight loss surgery is a major operation and has some serious risks. To find out more,
see Weight loss (bariatric) surgery in our information on Obesity .

How good is the research on losing weight?
Studies suggest that diet and exercise can improve blood glucose levels and reduce the
[74] [75]
need for diabetes medicines.
However, there hasn't been much good research.
Most of the research compares people who went on a diet with people who took medicine
as well as going on a diet.
In the long term, medicines seem to give the best control of people's diabetes, and may
[55]
help people live longer.
But in the short term, when you're first diagnosed with type
2 diabetes, a diet and some exercise may be the only treatments you need.
There have been a lot of good-quality studies looking at what happens to very overweight
(obese) people with diabetes after they have weight loss surgery. A summary of the
research ( systematic review ) found that 78 in 100 people with diabetes who had weight
loss surgery no longer had signs of diabetes after their operation. And most of those who
[76]
had surgery had a big improvement in their diabetes, even if it didn't go completely.

Education
In this section
Does it work?
What is it?
How can it help?
How does it work?
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Can it be harmful?
How good is the research on education?

This information is for people who have type 2 diabetes. It tells you about education on
type 2 diabetes. It is based on the best and most up-to-date research.

Does it work?
Yes. If you have type 2 diabetes, learning about diabetes is likely to help you lower your
blood glucose. But you will need other treatments as well.

What is it?
Education teaches you about diabetes and your health.You can have diabetes education
on your own or in a small or large group. You can be in touch with your diabetes team
[77] [78]
over one or two years for as little as six hours, or for as much as 30 to 50 hours.
[79]

In one study, the education programme covered a variety of things:

[77]

•

Eating healthily

•

Checking blood glucose (sugar)

•

Injecting insulin correctly

•

Taking care of your feet. Diabetes can cause problems with your nerves and
circulation, and these can affect your feet.

You might also have education and support over the phone. In studies, people talked
with a nurse or another health professional as often as once a week or as infrequently
as every one to three months. The calls would usually focus on ways to improve people's
blood glucose control and any questions the patients had. The health professional would
[80]
also provide support and encouragement.
Researchers have also looked at computer-based diabetes education and support, which
you might have over the internet, on your mobile phone, or on a computer at a health
[81]
clinic.

How can it help?
If you learn about diabetes through an education programme, you'll probably be able to
control your blood sugar levels better.
•

Having diabetes education either in a group or on your own seems to help, as does
[80] [82] [83] [84]
having education and support over the phone.
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•

Having computer-based education and support might also help you better control
your blood sugar levels, although the improvements may be small. However, studies
[81]
have shown bigger improvements with programmes using mobile phones.

•

One study found that people who got group education had haemoglobin A1c levels
that went down by about three-quarters of a point after one year. (Doctors use the
[78]
haemoglobin A1c blood test to see how well your diabetes is controlled.)

•

Over two years, if you get group education, you'll probably keep your average blood
glucose level steady. But people who don't get education might see their level get
[79] [85]
worse.

•

As little as three hours of group education, done again one year later, may help
[77]
improve your haemoglobin A1c level.

•

If you get group education, you may also get more out of life.

•

In some research, only those people with very high HbA1c levels saw their levels
[86]
drop.

[79] [85]

How does it work?
It can be hard to control type 2 diabetes. You might need to learn about eating right,
exercising or taking medicine. Education in a group or on your own might help you cope
with and control your diabetes. Regular telephone calls can also provide ongoing support
and education, and answer any questions you might have.

Can it be harmful?
None of the research about diabetes education looked at whether it could cause any
harm.
It's possible that education could cause you to worry or get upset by making you focus
[87]
more on your diabetes.

How good is the research on education?
Two big summaries of the research (called systematic reviews ) and two other good
studies (called randomised controlled trials ) looked at more than 3,000 people with type
[88] [89] [90] [91]
2 diabetes.
They showed that:
•

Education programmes helped lower haemoglobin A1c levels over about one year
to two years. (Doctors use the haemoglobin A1c blood test to see how well your
diabetes is controlled.)
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•

Group education seemed to work better than just getting usual medical care, and it
worked just as well as getting education on your own.

Another summary of the research, involving nearly 1,900 people, looked at education
and support provided over the phone. It found that this type of education also helped
[80]
lower people's hemoglobin A1c levels.
A separate summary looked at computer-based education and support programmes
provided over the internet, on mobile phones, and on computers in clinics. The summary,
which involved more than 3,500 people, found that computer-based education can lead
to small improvements in blood sugar control. However, the improvements may be larger
[81]
for education and support provided over mobile phones.
In all of the summaries, the studies didn't say much about whether education helped
people get more out of life. There were lots of problems with these studies. Most of them
were small, and they looked at different types of programme and measured the results
differently. So it's hard to say exactly why people got better.
We also don't know if education helps for longer than a year or two.

Intensive treatment programmes
In this section
Do they work?
What are they?
How can they help?
How do they work?
Can they be harmful?
How good is the research on intensive treatment programmes?

This information is for people who have type 2 diabetes. It tells you about intensive
treatment programmes, used for type 2 diabetes. It is based on the best and most
up-to-date research.

Do they work?
Yes. If you have type 2 diabetes, an intensive treatment programme may help you control
the level of glucose (sugar) in your blood.

What are they?
If you take part in an intensive treatment programme you might:
•

Get advice about healthy eating and exercise

•

Get help sticking to treatment

•

Get counselling about living with diabetes
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•

Take medicines and frequently check your blood glucose to keep it under tight
control .

You might go into your GP surgery or diabetes clinic for your programme, or you might
[92]
talk to a doctor or nurse over the telephone.
You may have sessions about setting a target for your blood glucose level, how to reach
your goals and things you need to do to stay healthy. You may get information from your
[93]
doctor, and you may be able to check back in person or by phone.

How can they help?
If you take part in an intensive treatment program, you may be able to control your blood
sugar levels better.Your haemoglobin A1c level might be lower than if you just get usual
medical care. (Doctors use the haemoglobin A1c blood test to see how well your diabetes
is controlled.) But it might not lower it by much.
One big study found that haemoglobin A1c levels went down by only one-twentieth of a
[92]
point after three years.
But the people in this study had had diabetes for a long time
(11 years, on average), and their diabetes was already well-controlled. So there might
not have been much room for them to improve.
Another study found that an intensive programme helped lower haemoglobin A1c levels
over four years by about three-quarters of a point, compared with getting usual medical
[93]
care.
A small study also found that people in an intensive treatment programme were more
likely to reach their target hemoglobin A1c level after 12 months, compare with those
[94]
who had usual medical care.

How do they work?
Things about the way you live, such as what you eat and how much you exercise, are
important for diabetes care. A programme that focuses on controlling your diabetes might
help you reach your goals.

Can they be harmful?
The research didn't look at whether an intensive treatment programme could cause any
harm.

How good is the research on intensive treatment programmes?
Three good studies (called randomised controlled trials ) looked at more than 2,400
people, and found that an intensive treatment programme helped with type 2 diabetes.
[95] [96] [94]

People had lower haemoglobin A1c levels over one to four years.
(Doctors
use the haemoglobin A1c blood test to see how well your diabetes is controlled.)
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•

In one study, people's haemoglobin A1c level went down by only one-twentieth of
[97]
a point, on average.
People in this study had had diabetes for more than a decade,
on average, and their blood glucose was already under control. So perhaps the
programme didn't make much difference for them.

•

In another study, people had a lot of education and were also very eager to take
[98]
care of their diabetes.
So it's not clear if the study's results apply to everyone.

Meglitinides
In this section
Do they work?
What are they?
How can they help?
How do they work?
Can they be harmful?
How good is the research on meglitinides?

This information is for people who have type 2 diabetes. It tells you about meglitinides,
a treatment used for type 2 diabetes. It is based on the best and most up-to-date research.

Do they work?
Yes. If you have type 2 diabetes, drugs called meglitinides are likely to help you control
the level of glucose (sugar) in your blood. But we don't know whether they help you avoid
other problems from diabetes (complications).

What are they?
Meglitinides are newer drugs. The names of two meglitinides used to treat diabetes (and
their brand names) are:
•

nateglinide (Starlix)

•

repaglinide (Prandin).

These drugs come as tablets. You need a prescription from your doctor to get them. In
[99]
the UK, you can only take nateglinide together with another drug called metformin.
This combination might work better than taking just one drug on its own. To read more,
see Taking two types of tablets together .

How can they help?
If you take a meglitinide, your haemoglobin A1c level is likely to get better. Doctors use
the haemoglobin A1c blood test to see how well your diabetes is controlled.
•

Taking nateglinide might lower your haemoglobin A1c level by about one-half to one
[100] [101] [102]
point over three months to six months.

© BMJ Publishing Group Limited 2015. All rights reserved.
page 25 of 87

Diabetes, type 2
•

Taking a meglitinide should work just as well as taking an older sulphonylurea drug
[100]
(such as glibenclamide) or a newer sulphonylurea drug (such as glimepiride).
[103] [50]

But we don’t know whether a meglitinide can help you avoid getting complications
from diabetes.There’s no good evidence so far that meglitinides help you live longer
[102] [50]
or avoid illness.
But the studies may not have been long enough to show
this.

How do they work?
These tablets cause your pancreas to make more insulin. Insulin is a hormone that
helps glucose get from your bloodstream into your cells. This helps keep the level of
glucose in your blood steady.
Meglitinides work in a similar way to sulphonylureas. The most important difference
between meglitinides and sulphonylureas is that meglitinides work for a shorter time. So
you have to take meglitinides shortly before your meal. They may work well for people
who don't eat at the same time each day.
You can take meglitinides even if you've had an allergic reaction to one of the
sulphonylurea drugs.

Can they be harmful?
[101]

The most common side effect of meglitinides is low blood glucose ( hypoglycaemia ).
[104] [105]
You might be more likely to get low blood glucose if you take a higher dose.
[101] [102]

Some diabetes medicines cause you to gain weight. Meglitinides may cause a weight
[102]
gain of up to 3 kilograms over three months compared with metformin.

How good is the research on meglitinides?
Several studies involving more than 1,000 people have shown that meglitinides can help
lower haemoglobin A1c levels for people with type 2 diabetes. (Doctors use the
haemoglobin A1c blood test to see how well your diabetes is controlled.) People's A1c
[100] [106] [102]
levels dropped by about one-half to one point over three to six months.
[106] [107]

The main side effect in studies has been low blood glucose ( hypoglycaemia ).
[108]
Meglitinides may cause a weight gain of up to 3 kilograms over three months
[102]
compared with metformin.

Alpha-glucosidase inhibitors
In this section
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Do they work?
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This information is for people who have type 2 diabetes. It tells you about
alpha-glucosidase inhibitors, a treatment used for type 2 diabetes. It is based on the best
and most up-to-date research.

Do they work?
Yes, probably. They work to lower your blood glucose levels. But we don't know whether
they help you avoid complications from diabetes.

What are they?
The alpha-glucosidase inhibitor used to treat diabetes in the UK is acarbose (the brand
name is Glucobay). It comes as a tablet. You need a prescription from your doctor to get
it. There is another alpha-glucosidase inhibitor, called miglitol, but it is not available in
the UK.
You can take these tablets with other diabetes medicines like metformin.To read more,
see Taking two types of tablets together .

How can they help?
If you take acarbose, either alone or with other medicines like metformin , your
[109] [110]
haemoglobin A1c level is likely to get better.
Doctors use the haemoglobin A1c
blood test to see how well your diabetes is controlled.
But we don’t know whether it can help you avoid getting complications from diabetes.
There’s no evidence so far that acarbose helps you live longer or avoid illness. But the
[109] [50]
studies may not have been long enough to show this.

How do they work?
Acarbose works by slowing down the amount of glucose that goes into your bloodstream.
After you eat, carbohydrates in your food are turned into glucose and other kinds of
sugar. This happens in your intestines. These sugars travel in your bloodstream to your
liver , where they're all made into glucose. Glucose goes from your liver into your
bloodstream, so the amount of glucose in your blood goes up. The problem with diabetes
is that your blood glucose level gets too high.
When you take an alpha-glucosidase inhibitor, the first step of this process (when food
is turned into glucose) is slowed down. This means that your blood glucose level rises
more slowly and doesn't go as high as before. The effect lasts all day, but it happens
mainly right after you eat.

© BMJ Publishing Group Limited 2015. All rights reserved.
page 27 of 87

Diabetes, type 2

Can they be harmful?
The main side effects with acarbose are stomach problems, such as nausea and vomiting.
[109]
You’re more likely to have problems if you're taking higher doses.
However, you are less likely to put on weight with acarbose than with some other diabetes
[109]
medicines.

How good is the research on alpha-glucosidase inhibitors?
There’s some good evidence to show that acarbose can help improve your glucose
levels. We found three big summaries of the research (called systematic reviews ) looking
[109] [110] [111]
at acarbose and similar drugs.
But we need to see big, long-term studies to find out whether acarbose helps to reduce
your chances of getting complications from diabetes.

Exenatide and liraglutide
In this section
Do they work?
What are they?
How can they help?
How do they work?
Can they be harmful?
How good is the research on exenatide and liraglutide?

This information is for people who have type 2 diabetes. It tells you about exenatide and
liraglutide, treatments used for type 2 diabetes. It is based on the best and most up-to-date
research.

Do they work?
Yes, probably. Exenatide and liraglutide can improve your blood glucose control and
[112] [113] [114]
may help you lose some weight.
But we don't know if they can help you
avoid complications from diabetes

What are they?
You take exenatide and liraglutide as injections, just under your skin. They both come
in a pen-shaped syringe. Both drugs are only available on prescription from a doctor.
They belong to a class of drugs called incretin mimetics.
Exenatide and liraglutide are usually recommended for people already taking other
medicines for diabetes, like metformin or a sulphonylurea , but whose diabetes is not
[115] [116]
under control.
The brand names for exenatide are Byetta and Bydureon. Byetta is usually taken twice
a day and Bydureon is usually taken once a week.
The brand name for liraglutide is Victoza. You take liraglutide once a day.
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How can they help?
Taken along with other diabetes drugs like metformin, exenatide and liraglutide may:

[112]

[113] [114] [117] [118]

•

Improve your average blood glucose levels (haemoglobin A1c)

•

Help you lose some weight (around 1 to 2 kilograms, or 2 to 4 pounds)

But we don’t know whether these drugs help you avoid complications from diabetes.
Most studies have lasted less than a year, so we don’t know about the long-term effects
of treatment.
Exenatide may work better if you take it once a week, rather than twice a day.
we need more research to be sure of this.

[114]

But

How do they work?
Exenatide and liraglutide can lower the level of glucose (sugar) in your blood after you
eat. They both work in a similar way to one of your body’s natural hormones , called
glucagon-like peptide 1 (GLP-1).

Can they be harmful?
The main side effects you might get from taking exenatide are stomach problems like
nausea, wind, and vomiting. Between 5 and 10 in every 100 people taking exenatide in
[119]
studies stopped taking the drug because of these problems.
The most common side effects with liraglutide are low blood glucose (hypoglycaemia),
headaches, nausea, and diarrhoea.
There’s a fairly low chance of having too-low glucose (hypoglycaemia) with exenatide.
But some people do get this problem if they take exenatide along with a sulphonylurea
[120]
drug.
There have been a few cases of people getting inflammation in their pancreas
[121] [122]
(pancreatitis) while taking exenatide or liraglutide.
There have also been people
who’ve developed kidney failure while taking exenatide. Pancreatitis and kidney failure
are serious illnesses. Because there have only been a few reports, it's hard to say how
common these problems are, or even if they were caused by people’s treatment. For
example, one large study found that pancreatitis isn't more common among people taking
[123]
exenatide than among those taking other diabetes medicines.
But if you get severe
stomach pain while you're taking exenatide or liraglutide, see your doctor straight away.
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How good is the research on exenatide and liraglutide?
We found some good evidence that exenatide and liraglutide can help improve your
[117] [112] [113] [114] [118]
glucose control.
They also seem to help people lose weight.
But we need more big, long-term studies to see whether these drugs can help you avoid
getting complications from diabetes.

Sitagliptin and vildagliptin
In this section
Do they work?
What are they?
How can they help?
How do they work?
Can it be harmful?
How good is the research on sitagliptin and vildagliptin?

This information is for people who have type 2 diabetes. It tells you about sitagliptin and
vildagliptin, treatments used for type 2 diabetes. It is based on the best and most
up-to-date research.

Do they work?
Yes, probably. Sitagliptin and vildagliptin are likely to improve your blood glucose control.

What are they?
Sitagliptin and vildagliptin are drugs called DPP-4 inhibitors. (DPP-4 is short for dipeptidyl
peptidase-4.) They come as tablets that you take once a day, when you are also taking
other medicines for diabetes. The brand name for sitagliptin is Januvia. The brand name
for vildagliptin is Galvus.You need a prescription from your doctor to get these medicines.
Sitagliptin and vildagliptin are usually used (separately, not together) by people who are
already taking either metformin or sulphonylurea tablets, if their diabetes is not under
[124] [125]
control.
If you're taking metformin and sulphonylurea tablets together but still have high blood
[116]
sugar, your doctor might recommend sitagliptin or vildagliptin as a third treatment.
You may also take sitagliptin in addition to insulin .
Sitagliptin can also be used as the first choice of drug for people who can't take metformin
for some reason, perhaps because of side effects.
Doctors sometimes prescribe a similar drug called saxagliptin (brand name Onglyza).
However, this is a newer treatment and we haven't yet looked as closely at the research
on how well it works.
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How can they help?
Taking sitagliptin or vildagliptin, either alone or with other medicines, is likely to help
reduce your average blood glucose levels (HbA1c) by about the same amount as most
[126] [119] [127] [128] [129] [130]
other medicines for diabetes.
However, some research
[127] [129] [130] [47]
suggests they may not work quite as well as metformin.
Sitagliptin is also likely to help lower your blood glucose if it's still too high when taking
[131]
insulin.
Research suggests that saxagliptin works as well as sitagliptin to lower blood glucose
[132]
levels.
Compared with taking either one of these medicines or metformin alone, your haemoglobin
[130] [133]
A1c level may get better if you take both types of medicines together.

How do they work?
These drugs help your body control the level of glucose (sugar) in your blood, by
encouraging your body to release more insulin .

Can it be harmful?
In some studies, people taking sitagliptin seemed to get more infections, such as coughs,
colds and urine infections. We’re not sure why this is. It might be because of an effect
[127]
on the immune system.
However, other research has found that sitagliptin and other
[134]
DPP-4 inhibitors don't raise the risk of infection.
Generally, people didn’t have many problems taking these drugs. In studies, no-one got
very low blood sugar (severe hypoglycaemia). This is a big advantage compared to some
other diabetes drugs.
However, some people got mild low blood sugar when taking them as well as
[119]
sulphonylureas.
There have been reports of people getting inflammation in their pancreas (pancreatitis)
[135]
after starting treatment with sitagliptin.
Pancreatitis can be a serious illness. It's too
early to know for certain whether sitagliptin causes pancreatitis. Indeed, some research
[136]
suggests that it may not.
However, your doctor may want to keep a check on you
when you start treatment, just in case. If you feel sick, vomit, lose your appetite, or get
pain in your abdomen (which can sometimes spread to your back), talk to your doctor
as soon as possible. These things can be signs of pancreatitis.
Other side effects you may get from sitagliptin include a stuffed up or runny nose,
[137]
headaches, swelling in the lower limbs (peripheral oedema), or a sore throat.
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Possible side effects with vildagliptin include nausea, swelling in the lower limbs (peripheral
[138]
oedema), headaches, shaking, lack of energy or strength (asthenia), and dizziness.
There have been some reports of liver problems among people taking vildagliptin, so
doctors have been advised to check how well a patient's liver is working before prescribing
[138]
the drug and every three months during the first year of treatment.

How good is the research on sitagliptin and vildagliptin?
We found some good evidence looking at sitagliptan and vildagliptan. We looked at
[126] [119] [127] [128] [129] [130]
several summaries of the research ( systematic reviews ).
They all showed that these drugs can improve your blood glucose levels. Research also
shows that sitagliptan can also help lower your blood glucose if it's still too high when
[131]
taking insulin.
But the studies so far have lasted only up to a year. We need to see longer studies to
see what the long-term effects of these drugs are, and whether they can help people
avoid getting complications from diabetes.

Taking two types of tablets together
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on taking two types of tablets together?

This information is for people who have type 2 diabetes. It tells you about taking two
types of tablets together, a treatment used for type 2 diabetes. It is based on the best
and most up-to-date research.

Does it work?
Yes. If you have type 2 diabetes, taking two types of drugs together can lower your blood
glucose (sugar) better than taking one drug on its own.
But by combining treatments, you might get more bouts of low blood glucose (
hypoglycaemia ).

What is it?
You can take two different drugs for type 2 diabetes. For example, you can take metformin
along with a sulphonylurea , or a meglitinide, or an alpha-glucosidase inhibitor , or
sitagliptin . Or you might take a sulphonylurea along with exenatide .
These are all drugs that lower the amount of glucose in your blood. You need a
prescription from your doctor to get them.
The brand name for metformin is Glucophage.
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Some sulphonylureas (and their brand names) are listed below.
•

glimepiride (Amaryl)

•

glipizide (Glibenese, Minodiab)

•

tolbutamide

•

glibenclamide (Daonil, Euglucon)

•

gliclazide (Diamicron).

There are two meglitinides.
•

nateglinide (Starlix)

•

repaglinide (Prandin)

Acarbose (Glucobay) is an alpha-glucosidase inhibitor and sitagliptin (Januvia) is a DPP-4
inhibitor (DPP-4 is short for dipeptidyl peptidase-4).
Exenatide (Byetta, Bydureon) is an incretin mimetic.
Your doctor may also recommend adding other drugs, such as vildagliptin and
saxagliptin. But we haven't looked in detail at these combinations. We also haven't looked
at the research about taking three or more types of drugs together.

How can it help?
Taking a combination of two drugs for type 2 diabetes can help control your blood glucose
better than taking just one. Overall, all the combinations seem to work about as well as
[47] [139]
each other.
Studies show that your haemoglobin A1c level can drop between one-half point and
[100]
two points more if you take the following combinations than if you take just one drug:
[140] [141] [142] [143] [144] [145] [146] [147] [148] [149] [150] [151] [152] [46] [153]

•

metformin plus a sulphonylurea

•

metformin plus a meglitinide

•

metformin or a sulphonylurea plus an alpha-glucosidase inhibitor (acarbose)

•

metformin plus sitagliptin

•

sulphonylurea plus exenatide
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Doctors use the haemoglobin A1c blood test to see how well your diabetes is controlled.

How does it work?
Different drugs work in different ways.
•

Metformin makes your liver put less glucose into your bloodstream and makes your
muscles take more glucose out of your bloodstream.

•

Sulphonylureas and meglitinides make your pancreas put more insulin into your
bloodstream. The insulin helps lower your blood glucose.

•

Alpha-glucosidase inhibitors slow down how quickly carbohydrates from food are
turned into glucose.

•

Sitagliptin helps your body control the level of glucose (sugar) in your blood, by
encouraging your body to release more insulin .

•

Exenatide can lower the level of glucose (sugar) in your blood after you eat. It works
in a similar way to one of your body’s natural hormones , called glucagon-like peptide
1 (GLP-1).

Taking two different types of drugs together might work better than taking just one alone.
A combination might help you if you're taking the highest possible dose of one drug, but
you still need more treatment.

Can it be harmful?
If you take two drugs together, you might get more bouts of low blood glucose
(hypoglycaemia) than if you take just one drug.
•

If you take metformin with the newer sulphonylurea glimepiride, you will have about
double the chance of getting low blood glucose compared with if you take either
[154]
drug alone.

•

If you take metformin with a meglitinide, you may be three times more likely to have
[155] [156]
bouts of low blood glucose than if you take metformin alone.

Taking exenatide and a sulphonylurea together seems more likely to cause low blood
[153]
sugar than taking a sulphonylurea alone,
but more research is needed.
Also, if you take metformin with a sulphonylurea or meglitinide, you might gain more
[141] [142] [144] [157]
weight than if you just take metformin on its own.
But taking two drugs together may mean you can take a lower dose, so get fewer side
effects. In one study, people taking metformin plus vildagliptin were less likely to have
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stomach problems like feeling sick or getting diarrhoea, than people taking metformin
[146]
alone.
In studies looking at taking acarbose (an alpha-glucosidase inhibitor) with either metformin
or a sulphonylurea, diarrhoea, wind (flatulence), and other problems with digestion were
[147] [148] [149] [151] [152] [17]
the most common side effects.
Some people stopped taking
these combinations because of these side effects.
One study also showed that people who took an older sulphonylurea (glibenclamide)
plus metformin were more likely to die during the study than people who took only a
[20]
sulphonylurea.
But it's not clear why.

How good is the research on taking two types of tablets together?
[100] [47]

We looked at four big summaries of the research (called systematic review ).
[139] [46]
We also looked separately at several good studies (called randomised controlled
[158] [159] [160] [161] [162] [20]
trials ) involving thousands of people with type 2 diabetes.
[163] [164] [165] [166] [146] [147] [148] [149] [150] [151] [152] [153]

These showed that taking two different diabetes tablets together helped lower
haemoglobin A1c levels better than taking one tablet alone. (Doctors use the haemoglobin
A1c blood test to see how well your diabetes is controlled.)
The combinations tested were:
•

sulphonylureas plus metformin

•

meglitinides plus metformin.

•

acarbose (an alpha-glucosidase inhibitor ) plus either metformin or a sulphonylurea

•

metformin plus sitagliptin

•

sulphonylurea plus exenatide

But people who took a meglitinide or sulphonylurea plus metformin also had more bouts
[167] [168] [169]
of low blood glucose ( hypoglycaemia ) than those taking single drugs.
And
[168] [170] [171] [172]
they gained more weight than those who took metformin alone.
Taking
exenatide and a sulphonylurea together seems more likely to cause low blood sugar
[153]
than taking a sulphonylurea alone,
but more research is needed.
These problems weren't noted in the studies looking at adding acarbose to metformin or
a sulphonylurea. However, people taking these combinations were more likely to get
[147] [148] [149] [150]
problems with their digestion, such as diarrhoea and wind (flatulence).
[151] [152]
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One of the studies also showed that people who took an older sulphonylurea plus
metformin were more likely to die during the study than people who took a sulphonylurea
[20]
alone.
But we don't know why.

Insulin
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on insulin?

This information is for people who have type 2 diabetes. It tells you about insulin, a
treatment used for type 2 diabetes. It is based on the best and most up-to-date research.

Does it work?
Yes. If you have type 2 diabetes, insulin will help you to control the level of glucose
(sugar) in your blood if tablets aren't working any more. But it has side effects.
Having insulin as your very first treatment for type 2 diabetes works about as well as
having diabetes tablets as your first treatment. But you are more likely to get side effects
than if you take tablets.

What is it?
Insulin is a hormone that your body uses to keep the amount of glucose (sugar) in your
blood steady. Insulin is made by your pancreas , a gland that sits just behind your
stomach.
If you have type 2 diabetes, your pancreas doesn't make enough insulin, or the insulin
it does make doesn't work properly. This means you get too much glucose in your blood.
There are different ways to treat type 2 diabetes:
•

If tablets don't control your blood glucose, you can take insulin.

•

You can also add insulin to your tablets. And you might get insulin as a first treatment
when you are diagnosed with type 2 diabetes.

•

You can take insulin injections or you can use an insulin pump. To read more, see
Insulin therapy .

How can it help?
If your diabetes is not well-controlled and you take insulin injections instead of diabetes
tablets, your haemoglobin A1c level is likely to be lower by one point to two points over

© BMJ Publishing Group Limited 2015. All rights reserved.
page 36 of 87

Diabetes, type 2
[173] [174] [175]

three months to four months.
Doctors use the haemoglobin A1c blood test
to see how well your diabetes is controlled.
But having insulin injections as a first treatment for newly diagnosed diabetes probably
[176]
won't help any more than taking tablets.
In one study, people took a kind of drug called a sulphonylurea (brand names
[177]
glibenclamide and glipizide), or watched what they ate, or took insulin injections.
•

People who took insulin injections or sulphonylureas had about the same
haemoglobin A1c level after 10 years, and they had better blood glucose than people
who just watched what they ate.

•

All three groups seemed to enjoy life about the same.

If you use an insulin pump instead of having insulin injections, your blood glucose might
[178]
be slightly lower after about six months.

How does it work?
If you have type 2 diabetes, your pancreas doesn't make enough insulin, or the insulin
your pancreas does make doesn't work properly. This means you get too much glucose
in your blood.
Some people with type 2 diabetes can control their blood glucose by watching what they
eat or taking tablets. But after some years, the tablets might not work as well as they
used to.
Also, some people might not be able to take tablets because they are allergic to the
drugs or get side effects from them.
For these people, taking insulin can help to control their blood glucose.

Can it be harmful?
If you take insulin injections instead of tablets, you are more likely to get low blood glucose
[173] [174]
( hypoglycaemia ) and to gain weight.
If you take insulin injections as a first treatment for diabetes you are likely to:
•

Get hypoglycaemia more often than if you take tablets (sulphonylureas) or just watch
[21]
what you eat

•

Gain more weight than if you take tablets. After 10 years, you might have gained
about 4 kilograms (9 pounds), instead of only about 1.7 kilograms to 2.6 kilograms
(about 4 pounds to 6 pounds) with tablets.
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Using an insulin pump might not cause any more hypoglycaemia or weight gain than
[178]
using insulin injections several times daily.

How good is the research on insulin?
Studies have looked at two ways of using insulin in people with type 2 diabetes:
•

As a treatment when diabetes tablets stop working

•

As a first treatment.

Studies have also compared giving insulin by a pump with giving it by injections.
Insulin as a treatment when diabetes tablets stop working
Four good studies (called randomised controlled trials ), involving about 300 people with
type 2 diabetes, looked at taking insulin injections rather than keeping on taking tablets
[179] [180] [181] [182]
in people whose blood glucose was not well controlled.
The studies showed that taking insulin instead of tablets over three months to four months
lowered haemoglobin A1c levels by about one point to two points. (Doctors use the
haemoglobin A1c blood test to see how well your diabetes is controlled.) Two studies
showed that insulin caused more low blood glucose ( hypoglycaemia ) and weight gain
[179] [180]
than tablets.
It's hard to say if the results of studies about taking insulin when tablets have stopped
working apply to everyone. That's because the studies were fairly small and short. It's
also not possible to do a study where doctors don't know which treatment is being given.
That's because it's easy to tell which people are taking insulin. So it may be hard to get
true results about things such as how much people are getting out of life with different
treatments.
There are lots of different ways to take insulin. One summary of the research said the
best way to start taking insulin was to continue with diabetes tablets, like metformin or
a sulphonylurea, and also have one long-lasting daily injection of insulin (called basal
[183]
insulin).
Insulin as a first treatment
One good study looked at almost 4,000 people with newly diagnosed type 2 diabetes.
[21]
People who took either insulin or sulphonylurea tablets had about the same
haemoglobin A1c levels after 10 years. Both the groups had better levels than people
who just watched what they ate.
But people who took insulin gained more weight and had more bouts of hypoglycaemia
[21]
than people who took tablets or ate healthily.
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Insulin pump compared with injections
One good study looked at using an insulin pump instead of insulin injections for type 2
[184]
diabetes.
It showed that an insulin pump helped to control blood glucose slightly
better than several daily injections. And the pump didn't cause more hypoglycaemia or
weight gain.
But this was a small study (only 132 people), and people's blood glucose levels got only
a bit better. So we can't say for sure if using an insulin pump works better than having
[184]
injections if you need insulin for your type 2 diabetes.

Insulin plus metformin
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on insulin plus metformin?

This information is for people who have type 2 diabetes. It tells you about insulin plus
metformin, a treatment used for type 2 diabetes. It is based on the best and most
up-to-date research.

Does it work?
Yes. Taking insulin and metformin together works better at controlling blood sugar than
[185] [186] [187]
taking insulin alone.
But you may be more likely to get side effects if you
take both treatments. For example, you may feel sick.

What is it?
[41]

Metformin is one of a group of drugs called biguanides.
Its brand name is Glucophage.
You take metformin as tablets or as powder you dissolve in water.You need a prescription
from your doctor to get it.
Insulin is a hormone that your body uses to keep the amount of glucose (sugar) in your
blood steady. Insulin is made by your pancreas , a gland that sits just behind your
stomach. It's used for people who have type 2 diabetes that isn't controlled by other
treatments.You can take insulin injections or you can use an insulin pump. To read more,
see Insulin therapy .
Taking insulin and metformin together aims to combine the benefits of both treatments.

How can it help?
There's good-quality research showing that insulin and metformin work better together
[19]
than insulin on its own.
Together they give you better control of your blood sugar
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levels. Taking both drugs may also mean you gain less weight and don't need to take
as much insulin.

How does it work?
If you have type 2 diabetes, your pancreas doesn't make enough insulin, or the insulin
your pancreas makes doesn't work properly. This means you get too much glucose in
your blood.
Metformin helps lower the amount of glucose (sugar) in your blood in two ways.
•

It causes your liver to make less glucose. This means that less glucose goes into
your bloodstream.

•

Metformin also causes your muscles to use up more glucose from your blood.

After some years, metformin might not work as well as it used to. If this happens, taking
insulin can replace the missing insulin that your body doesn't make any more.

Can it be harmful?
Taking insulin and metformin together is more likely to cause side effects than the
[188] [189]
individual treatments on their own.
In one study, about 6 in 10 people felt sick
or got diarrhoea when they took both treatments. Only about 1 in 10 people just taking
[189]
insulin got these problems.
To read more about side effects, see Metformin and Insulin .

How good is the research on insulin plus metformin?
We found a summary of the research (a systematic review ) that looked at 26 good-quality
studies ( randomised controlled trials ) comparing insulin plus metformin with insulin on
[19]
its own or with a dummy treatment (a placebo ).
The studies found that insulin plus metformin worked better than insulin alone to lower
blood sugar levels. People taking both drugs also didn't need to take as much insulin
and they gained less weight.

Thiazolidinediones (glitazones)
In this section
Do they work?
What are they?
How can they help?
How do they work?
Can they be harmful?
How good is the research on thiazolidinediones (glitazones)?
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This information is for people who have type 2 diabetes. It tells you about
thiazolidinediones (glitazones), a treatment used for type 2 diabetes. It is based on the
best and most up-to-date research.

Do they work?
Yes, probably. But they can have serious side effects. You'll need to weigh up the risks
and benefits of these drugs with your doctor. They are not suitable for everyone with
diabetes.

What are they?
Thiazolidinediones are sometimes also called glitazones. The only thiazolidinedione
available in the UK is called pioglitazone (brand name Actos).
Another thiazolidinedione, called rosiglitazone (Avandia), was withdrawn in September
2010. Research found that it increased the risk of heart failure and heart attacks.
Pioglitazone comes as tablets. It’s only available on prescription from a doctor. If you're
already taking metformin or a sulphonylurea , but you can't take them both together
[116]
for some reason, your doctor might suggest pioglitazone.
Pioglitazone can also be
used as a third treatment if taking both metformin and a sulphonylurea doesn't control
your diabetes. Pioglitazone is sometimes used with insulin if high-dose insulin treatment
doesn't work on its own.

How can they help?
Taking pioglitazone is likely to help reduce your average blood glucose levels (HbA1c),
either alone or combined with another drug like metformin. The reduction is about the
[110] [190]
same as for other diabetes medicines such as metformin or a sulphonylurea.
Some studies show that people with diabetes might live longer if they take pioglitazone.
[191]

But not all studies show this. Most studies say there’s not enough long-term good quality
[190] [111]
research to tell.

How do they work?
If you have diabetes, you have too much glucose in your blood. Thiazolidinediones help
by lowering your levels of glucose.
These drugs make your cells react better to insulin. Insulin is a hormone that your body
uses to control how much glucose (sugar) is in your blood.
Thiazolidinediones also stop your liver from making too much glucose.
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Can they be harmful?
Yes. These drugs can have serious side effects.
The biggest problem is that thiazolidinediones seem to increase the risk of getting a
[191] [111] [193] [194] [195]
condition called heart failure.
Heart failure is when the heart doesn’t pump blood around the body as well as it should.
It can make you feel breathless and tired, and your ankles may swell and get puffy.
Severe heart failure can cause an irregular heart beat, which can be fatal. However, in
studies, people taking these drugs were not more likely to die from heart problems.
Doctors have been told not to prescribe pioglitazone to people with heart failure, or people
who've had heart failure in the past. And they should carefully check anyone taking
pioglitazone for signs of heart failure.
Pioglitazone may also slightly increase the risk of bladder cancer. Doctors are advised
not to give the drug to people with a history of bladder cancer, or people with visible
[196] [197]
blood in their urine, until the cause has been investigated.
A thiazolidinedione called rosiglitazone was withdrawn from use after research found
[198]
that it increased the risk of heart attacks as well as heart failure.
The European drug
regulator ruled that the harms of rosiglitazone outweighed the benefits of treatment.
Another concern about these drugs is that they may increase the risk of breaking a bone,
[199]
particularly in women who have passed the menopause .
The drugs seem to affect
the rate at which new bone is made in the bone marrow. Your doctor should check the
health of your bones if you take a thiazolidinedione. Men don't seem to be affected by
[200]
this.
Other risks include:

[138]

•

Putting on weight

•

Puffiness or swelling in your hands or feet because your body is holding on to extra
water

•

Liver damage. Your doctor will want to check your blood on a regular basis for any
problems with your liver

•

Anaemia, which can make you feel tired.

How good is the research on thiazolidinediones (glitazones)?
There's a lot of research about these drugs, but it's not clear whether the benefits outweigh
the risks.
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[110] [201]

We looked at 14 recent studies, which were all big summaries of smaller trials.
[190] [191] [111] [193] [202] [194] [195] [199] [203] [204] [205] [206]
They covered many thousands
of patients in total. We found that:
•

All the studies looking at this agreed that pioglitazone could reduce your average
blood glucose (haemoglobin A1C) levels

•

All the studies looking at this agreed that pioglitazone increases the chances of
getting heart failure

•

Some studies said people were likely to live longer if they took a thiazolidinedione.
But other studies said there wasn't enough long-term research to say.

Research by the European Medicines Agency found that, for the thiazolidinedione drug
[198]
rosiglitazone, the risk of heart problems outweighed the benefits of treatment.
Rosiglitazone has now been withdrawn in the UK.

Further informations:
What is glucose?
Glucose is your body's main source of energy. It's a type of sugar.
•

Glucose comes from food. The main source of glucose is carbohydrates. You get
carbohydrates from rice, pasta, potatoes and other starchy foods. Sugar is also a
type of carbohydrate.

•

You can also get glucose from some fruits and vegetables.

•

When you eat these foods, your digestive system breaks them down into a form that
your body can use.

•

Broken-down food products from these foods travel to your liver . Your liver turns
them into glucose. Your liver can also make glucose from scratch.

•

Glucose goes into your bloodstream from your liver. The glucose can then be carried
around your body, supplying all your cells with this vital fuel.

For more information, see How does my body control my blood glucose level?
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How does my body control my blood glucose level?
Your body keeps the amount of glucose (sugar) in your blood fairly constant. If the level
gets too high or too low, you can become ill. For more, see What are the symptoms of
type 2 diabetes?
And if your blood glucose level stays high over a long period of time, it can damage your
heart, kidneys , eyes, feet and other parts of your body. See What will happen to me?
to find out about these extra problems.

In your pancreas, alpha cells make glucagon and beta cells make insulin.

Insulin and glucagon are two hormones that control how much glucose is in your blood.
These hormones are made in your pancreas , a gland that sits just behind your stomach.
Your pancreas contains small groups of cells called the islets (or islands) of Langerhans.
They are named after the German doctor who discovered them. These islets have two
main types of cells.
•

Alpha cells make glucagon.

•

Beta cells make insulin.
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What does insulin do?
When you eat, the amount of sugar in your blood rises. This causes the beta cells in your
pancreas to make more insulin.
Almost all the cells in your body have special places on their surfaces that insulin sticks
to. These are called insulin receptors.
When insulin attaches to an insulin receptor, several things happen.
•

Glucose enters your cells (to give them energy).

•

Your liver stops making glucose, and starts storing it until your body needs more
energy.

•

Cells in your muscles and in the fat under your skin pick up more glucose from your
blood. This glucose is stored there until you need it.

These things lower the amount of glucose in your blood.
What does glucagon do?
Glucagon stops your blood glucose level dropping too low.
When you exercise, your muscles use the glucose in your blood for energy.Your pancreas
senses that you're using up your glucose supply. As your blood glucose level drops:
•

Your pancreas stops making insulin

•

Your pancreas makes glucagon

•

Glucagon makes your liver, your muscles and the fat under your skin release some
of the glucose stored there.

These activities increase the level of glucose in your blood.

Other types of diabetes and high blood glucose
Impaired glucose tolerance and impaired fasting glucose
If you have impaired glucose tolerance, your body may be slow at getting your blood
glucose (sugar) level back to normal after you eat.
In healthy people, the level of glucose in their blood rises after a meal. Then it drops
down to normal in one or two hours. But if you have impaired glucose tolerance, it can
take at least three hours for your blood glucose level to get back to normal after you eat.
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Doctors check for this condition with a test called an oral glucose tolerance test . If your
glucose level on this test is above 7.8 mmol/L but below 11.1 mmol/L, you have impaired
[6]
glucose tolerance. (The term mmol/L stands for millimoles per litre.)
Your doctor may also check for another condition called impaired fasting glucose by
doing a test called a fasting plasma glucose test . If your level on this test is above 6.1
mmol/L but below 7.0 mmol/L, doctors say you have impaired fasting glucose.
If you have either of these conditions, your doctor may say you have pre-diabetes.
Having impaired glucose tolerance also means you're more likely to get diabetes. You
[6]
may also be more likely to get heart disease . If you have impaired glucose tolerance
or impaired fasting glucose, your doctor will want to test your blood glucose level regularly.
And he or she will talk to you about ways to lower your chances of getting diabetes.
Diabetes in pregnancy
Some women have high levels of glucose in their blood when they are pregnant. This is
called gestational diabetes. If you get this kind of diabetes, it can be harmful to both
you and your baby if it isn't treated.
Gestational diabetes affects less than 5 in 100 pregnant women.
If you're pregnant, you should have a test for diabetes at your booking appointment if:
•

You're over 25

•

You're very overweight

•

You have a relative with diabetes

•

You belong to a high-risk ethnic group (South Asian, black Caribbean or Middle
Eastern)

•

You have had gestational diabetes in the past

•

You have previously had a large baby weighing more than 4.5 kilograms (about 9
pounds 9 ounces).

[7]

Many women with diabetes in pregnancy can control their diabetes just by watching what
they eat and exercising. Others have to take drug treatments or insulin injections during
pregnancy. Your doctor will discuss which treatment is best for you. Gestational diabetes
will probably go away after your baby is born. But if you get gestational diabetes, you're
about seven times more likely to get type 2 diabetes later in life, compared to women
[8]
who don't have diabetes during their pregnancy.
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The metabolic syndrome
What is it?
The metabolic syndrome isn't a disease. It's a group of features that are linked to your
body's metabolism. Your metabolism is the name given to all the chemical processes
that take place in your body.
The most common features of the metabolic syndrome are:
•

Excess body fat around the abdomen

•

High levels of harmful fats in the blood

•

Low levels of a 'good' fat called high-density lipoprotein (HDL) cholesterol

•

Blood pressure that is higher than normal

•

Blood that clots too much

•

Problems with how your body uses insulin.This means there may be too much sugar
(glucose) in your blood.

If you think you have any of the features of the metabolic syndrome, your doctor will tell
you what to do to stay healthy. Your doctor will tell you what to do to stay healthy. Losing
weight and doing regular exercise are important. Your doctor may advise you to make
other changes in the way you live, and you may also need to take medicine.
If you have metabolic syndrome, you are more likely to get type 2 diabetes, heart disease
[9]
, a stroke and some other conditions.
How common is it?
The metabolic syndrome is very common. Up to a quarter of adults may have it.

[10]

What causes it?
If you have the metabolic syndrome, your body's insulin doesn't work as well as it should.
This is called insulin resistance. Insulin resistance can be caused by:
•

Being overweight

•

Not getting enough exercise

•

Your genes or things related to your family.
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How is it diagnosed?
There is no special test for the metabolic syndrome. And you don't get symptoms straight
away. The health problems it can cause, like type 2 diabetes, happen over time.
There are no guidelines for doctors in the UK about diagnosing the metabolic syndrome.
[10]
But there are guidelines from the International Diabetes Federation.
The guidelines say that you have the metabolic syndrome if you have a certain waist
measurement, plus some other features. The waist measurement is different for men
and women, and for different ethnic groups.
•

If you are a man of South Asian, Japanese, or Chinese origin, the waist measurement
is 90 centimetres (about 35 inches) or greater. For all other men, the measurement
is 94 centimetres (37 inches) or greater.

•

If you are a woman, the waist measurement is 80 centimetres (about 31 inches) or
greater.

You also must have at least two of the following four things:
•

The level of fats called triglycerides in your blood is 1.7 mmol/L or higher before
breakfast, or you are taking medicine to lower your triglyceride levels. (The term
mmol/L stands for millimoles per litre.)

•

Your level of good (HDL) cholesterol is less than 1.03 mmol/L if you are a man, or
less than 1.29 mmol/L if you are a woman or if you are taking medicine to raise your
HDL cholesterol.

•

The level of glucose in your blood is more than 5.6 mmol/L before breakfast, or you
have diabetes.

•

Your blood pressure is 130/85 or higher or you are taking medicine to lower your
blood pressure. For more information, see high blood pressure .

To find out the levels of glucose, fats and cholesterol in your blood, your doctor will do
a blood test.
How can it be prevented?
You can't change your genes. But you can:
•

Keep your weight down

•

Eat healthily

•

Exercise
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•

Drink alcohol in moderation. Men shouldn't drink any more than three to four units
a day. Women shouldn't drink any more than two to three units a day. One unit is
half a pint of ordinary-strength lager or a single shot (25 millilitres) of a spirit. A small
glass (125 millilitres) of wine is about one and a half units.

See your doctor if you think you might have the metabolic syndrome or any of the features
of it.

What is nonketotic hyperosmolar state?
If you have type 2 diabetes, you can get a serious condition called nonketotic
hyperosmolar state. Doctors call it NKHS for short. If you have symptoms of NKHS, you
need to see a doctor straight away.
NKHS can happen if your diabetes isn't diagnosed (and so isn't treated). But it can also
happen if your diabetes isn't treated properly. It happens most often in older people with
type 2 diabetes who aren't taking insulin therapy . Usually, it comes on because they
get an infection and don't drink enough water. If you have NKHS, you can:
•

Feel light-headed or dizzy

•

Feel thirsty

•

Need to urinate often

•

Feel sick

•

Feel confused

•

Lose consciousness (black out).

NKHS happens when the amount of glucose (sugar) in your blood rises out of control.
This normally makes you feel thirsty. But you might not get this symptom, or you might
ignore it, so your body doesn't get enough liquid and you get dehydrated . When this
happens, your body tries to pull water out of your cells. Then you get NKHS.
If you have symptoms of NKHS, go to hospital straight away.
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Insulin therapy
Insulin is a hormone that your body uses to keep the amount of glucose (sugar) in your
blood at a steady level. Insulin is made by your pancreas , a gland that sits just behind
your stomach.
If you have type 2 diabetes, your pancreas doesn't make enough insulin or the insulin it
does make doesn't work properly. You get too much glucose in your blood.
Some people with type 2 diabetes take insulin if they can't keep their blood glucose down
by watching what they eat or by taking tablets.
You have to take insulin by injection. You can't take insulin as a tablet because the
[11]
digestive juices in your stomach would destroy the insulin.
There are special devices
made for people with diabetes who need to take insulin (see below). These devices make
injecting insulin much easier.
The insulin used to treat diabetes is almost the same as the insulin the pancreas makes.
Some kinds of insulin treatments come from pigs or cows. But these kinds aren't used
much any more. Today, most people who need insulin are treated with a human type.
Human insulin is made in a laboratory. Bacteria or yeast are made to produce insulin
that is the same as the insulin made in people.
Types of insulin
Different types of insulin are used to treat diabetes. Each type works at a different speed.
Some are a mixture of two types.
The types of insulin and their important features are shown in the table below.

[12]

Fast-acting
Name

Brand names

Starts working in

Best effect in

Stops working in

Insulin lispro

Humalog

5 to 15 minutes

45 to 90 minutes

3 to 4 hours

Insulin glulisine

Apidra

5 to 15 minutes

45 to 90 minutes

3 to 4 hours

Insulin aspart

NovoRapid

10 to 20 minutes

1 to 3 hours

3 to 5 hours

Soluble insulin

Actrapid, Hypurin,
Humulin S, Insuman
Rapid

30 minutes

2 to 5 hours

5 to 8 hours

Medium- and long-acting
•

Start working in 1 to 4 hours

•

Best effect in 4 to 12 hours

•

Stop working in 16 to 35 hours
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Name

Brand names

Insulin zinc suspension

Hypurin Bovine, Monotard

Isophane insulin

Hypurin Bovine Isophane, Hypurin Porcine Isophane,
Insulatard, Humulin I, Insuman Basal

Protamine zinc insulin

Hypurin Bovine Protamine Zinc

Premixed combinations (fast- and long-acting insulins together)
•

Start working in 30 minutes

•

Best effect in 2 to 3 hours, and 8 to 12 hours

•

Stop working in 16 to 24 hours
Name

Brand names

Soluble and isophane insulin mixture

Hypurin Porcine 30/70 Mix, Humulin M3, Insuman Comb
15/25/50

Biphasic insulin aspart

NovoMix30

Biphasic insulin lispro

Humalog Mix 25/Mix 50

Your dosing schedule
The type of insulin your doctor recommends will depend on how your body responds to
the insulin and how you want to use it. Your doctor or diabetes nurse will help you work
out a dosing schedule that suits you.
It might take some time to get your dosing schedule to fit well with how you live. You
may need to be patient. Different people need different dosing schedules.
Some people find that they can manage their blood glucose best by having an insulin
injection just before they eat, and then by having an injection of long-acting insulin at
night.
If you're using fast-acting insulin, medium-acting insulin or long-acting insulin, you will
probably inject it 30 minutes before you eat a meal. But if you use certain types of
fast-acting insulin (for example, Humalog or NovoRapid), you should inject yourself just
before you eat. Medium-acting or long-acting insulin can also be used before bedtime.
These schedules can take some getting used to. But you will learn how to match your
insulin doses with mealtimes and exercise times.
You will have to adjust your dose of insulin if you plan to eat more or less than usual. It's
the same for exercise. You'll have to change your dose of insulin if you plan to exercise
more or less than usual.
How much insulin you need also changes if:
•

You have an infection (for example, if you have a sore throat)
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•

You're stressed

•

You've had an accident

•

You're body is having hormone changes from puberty or pregnancy.

You will need to be extra careful during these times. You may need to see your doctor
or diabetes nurse if you find it hard to control your blood glucose levels.
Where do I inject it?

You can inject insulin into several parts of your body. Your doctor or nurse will show you how.

You can inject insulin into several different places on your body, but here are a few rules
[13]
to remember.
•

Insulin injected in your abdomen works fastest.

•

Insulin injected into your thigh works slowest.

•

Insulin injected into your arm works at medium speed.

Some doctors suggest injecting insulin into your abdomen all the time, to be sure the
same amount gets into your bloodstream each time. But not everyone can do this. Ask
your doctor what's best for you.
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Giving yourself an injection might seem strange at first. But your doctor or diabetes nurse
will show you how to do it.
Insulin devices
Many people who need insulin inject it using a needle and syringe. Needles are much
easier to use than they used to be. Modern needles are very thin, so you hardly feel it
when you inject yourself.
But using needles and syringes can be hard, especially if you have arthritis . The good
news is you can get several devices that make injecting easier.
Insulin pens look like chunky pens. There are several kinds. They all work in the same
way.
Some of the pens use an insulin cartridge. When it runs out of insulin, you get a new
cartridge. Other pens are disposable. That means you throw them away when the insulin
runs out.
With both kinds of pens, you set how much insulin you give yourself in each injection.
Then you hold the pen against your skin, and you push a plunger or press a button to
inject the insulin.
Insulin jet injectors don't use a needle. So if you don't like needles, jet injectors might
suit you. The injector uses air pressure to push a fine spray of insulin through your skin.
The downside is that these devices are expensive, and you have to boil them often to
sterilise them.
An insulin pump looks a bit like a pager. It's about the same size and shape as a pack
of cards. You can keep the pump in your pocket or you can hang it on your belt. You
need to keep it with you all the time.
Inside the pump is a supply of insulin. This is pumped out through a long tube. To get
the insulin into your bloodstream, you stick the tube into your body. You do this through
a special kind of needle that stays in your skin. You attach the tube to this needle. Most
people put the needle into their stomach area, but your doctor can also show you other
places it can go.
The pump supplies a constant trickle of insulin into your bloodstream. You can change
the programme on the pump according to what you're doing. So you could give yourself
a dose just before you eat a meal.
You might not like the idea of having something attached to you all the time. But most
people get used to it. And you can take out the tube for short periods. You might want
to remove it while you're having a shower, going swimming, getting dressed, or having
sex, for example.
A problem with insulin pumps is that the needle can get infected. But if you change the
needle and tubing every two or three days, this is less likely to happen.
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The National Institute for Health and Care Excellence, which advises the government
on health care, says insulin pumps are not recommended for people with type 2 diabetes.
[14]

Can it be harmful?
The biggest problem with taking insulin is getting a good balance between your insulin
dose and your eating and activity.
If you take too much insulin, you could get hypoglycaemia. This happens because your
blood glucose drops too low.
But if you don't take enough insulin, your blood glucose goes too high. Then you get
hyperglycaemia.
For more, see Medical emergencies: hyperglycaemia and hypoglycaemia .
If you have insulin therapy, you need to check your blood glucose level regularly. Try to
avoid letting your blood glucose get too high or too low. To learn more, see Checking
your blood glucose .

Medical emergencies: hyperglycaemia and hypoglycaemia
If you have diabetes and your blood glucose level shoots up very high or drops very low,
this can be a medical emergency. If you don't get treatment straight away, you could
lose consciousness (black out). You may fall into a coma and you may even die.
If you have diabetes, your body can't control how much glucose (sugar) is in your blood.
When your blood glucose level goes too high, doctors call this hyperglycaemia. When
your blood glucose drops too low, it's called hypoglycaemia.
See Checking your blood glucose to find out how you can keep an eye on your blood
glucose level and avoid these problems.
Hyperglycaemia
If you have type 2 diabetes, a high level of glucose in your blood can lead to a problem
[11]
called nonketotic hyperosmolar state (or NKHS for short).
NKHS can happen if your diabetes isn't diagnosed (and so isn't treated). But it can also
happen if your diabetes isn't treated properly. It happens most commonly in older people
with type 2 diabetes who aren't taking insulin therapy . Usually, it comes on because
they get an infection and don't drink enough water.
If you have NKHS, you might:
•

Feel light-headed or dizzy
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•

Feel thirsty

•

Need to urinate often

•

Feel sick

•

Feel confused

•

Lose consciousness.

NKHS happens when the amount of glucose (sugar) in your blood rises out of control.
This normally makes you feel thirsty. But you might not get this symptom. Or you might
ignore it, so your body doesn't get enough liquid and you get dehydrated . When this
happens, your body tries to pull water out of your cells. Then you get NKHS.
If you have symptoms of NKHS, go to hospital straight away.
Hypoglycaemia
Hypoglycaemia (hypo for short) happens when the amount of glucose in your blood drops
too low.
For most people, blood glucose is too low when it's less than about 4 millimoles per litre
(mmol/L for short). Your doctor may talk about your blood glucose level using just the
number. For example, you doctor may say, "Your blood glucose is 4."
But you may get symptoms of hypoglycaemia when your blood glucose is below or above
this level. Everyone's need for glucose is slightly different. To learn more about why your
body needs glucose, see What is type 2 diabetes?
Hypoglycaemia is much more common with type 1 diabetes than with type 2 diabetes.
But if you're being treated for type 2 diabetes with insulin therapy or with a type of drug
called a sulphonylurea , you may also get hypoglycaemia.
Hypoglycaemia can make you lose consciousness (black out) and go into a coma. If you
don't get treatment, you may die. Getting hypoglycaemia can be scary, and you might
worry that it will happen again. But your doctor will give you advice on how to avoid
hypoglycaemia.
What causes hypoglycaemia?
Here are some of the things that can cause hypoglycaemia.
Too much insulin or too little food: Most people get hypoglycaemia when they accidentally
use too much insulin. For example, if you think you're going to eat a big meal, you may
give yourself insulin just before you eat. But if you eat much less than you thought you
would, you'll end up with too much insulin in your blood. This will make your blood glucose

© BMJ Publishing Group Limited 2015. All rights reserved.
page 55 of 87

Diabetes, type 2

drop too low. Try to match the amount of insulin you take with the amount and type of
food you're going to eat. For tips on taking insulin, see Insulin therapy .
Exercise: Your body uses up more glucose when you exercise, so you may need less
insulin. If you know you're going to an exercise class, for example, you should take less
insulin than you usually would and have a snack.
Illness:Your body usually needs more insulin when you're ill, so you may have to increase
[11]
your dose of insulin.
Alcohol: Alcohol can lower your blood glucose. So you need to be especially careful
when you drink. Don't drink on an empty stomach.
Tightly controlling your blood glucose: Some people with diabetes watch their blood
glucose level closely and try to keep it as normal as possible. This is called tight control.
(For more information, see Keeping tight control of your glucose level .) Other people
choose not to worry about their blood glucose and get treatment only if they have
symptoms. If you use tight control, you may be more likely to get hypoglycaemia.
Action points: how to recognise hypoglycaemia
You may feel:

[15]

•

Weak

•

Drowsy

•

Shaky

•

Nervous

•

Confused.

You may also:
•

Feel hungry

•

Feel dizzy or light-headed

•

Feel sweaty

•

Feel your heart pounding

•

Turn pale

•

Get a headache
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•

Become irritable

•

Behave oddly

•

Have difficulty speaking

•

Start shaking

•

Start sweating

•

Feel cold and clammy.

Action points: what to do if you have hypoglycaemia
[15]

•

Treat your symptoms quickly.

•

Eat or drink something sugary, such as sweets or a sweet drink. You need five to
six sweets, about one-third of a chocolate bar, or at least half a cup of sugary drink.
Or you can eat three or four glucose tablets.

•

If you are taking a type of diabetes medicine called acarbose (brand name Glucobay),
you need to eat some glucose gel or glucose tablets rather than other kinds of sugar.
(Acarbose is a kind of drug called an alpha-glucosidase inhibitor .)

•

Don't eat or drink too much sugar if your symptoms are mild. Be patient. It takes 10
to 15 minutes to feel better.

•

Test your blood glucose afterwards and see if it's low. Test it again after 15 minutes.
If it's still low, or if you still feel the symptoms of hypoglycaemia, eat some more
sugar.

•

Call an ambulance if your blood glucose is very low and you can't seem to come
out of the hypo.

Action points: how to avoid hypos
•

Talk to your doctor about what blood glucose level you should aim for.

•

Ask your doctor how often you should test your blood glucose.

•

Stay in tune with your body. Some people can't spot the symptoms of hypoglycaemia
even after they've had diabetes for a while. And your symptoms can change over
time. Try to listen to your body and note what happens to you when your blood
glucose drops. This will help you know when to act.
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•

Keep some sugary food with you at all times.

•

If your doctor thinks that you're at risk of hypos, he or she may prescribe a glucagon
[16]
injection to carry with you.
This injection helps release a burst of glucose into
your blood. Your friends and family should be taught to spot the signs of
hypoglycaemia, and they should be ready to use the glucagon injection.

Keeping tight control of your glucose level
If you have diabetes, tight control means keeping your blood glucose (sugar) level as
close to normal as possible.
There are many studies showing that if you have diabetes and you use tight control:
•

You can prevent some of the extra problems that can happen with diabetes. Doctors
call these complications.

•

And if you already have complications, you might be able to stop some of them
getting worse.

However, tight control does increase your chance of getting glucose levels that are too
low (called hypoglycaemia ).
What does tight control mean?
To keep your diabetes under tight control, you need to follow a strict treatment plan. This
means making a big effort to keep your blood glucose level as close to normal as you
can, all the time. You also need to check your blood glucose levels more regularly.
In comparison, standard treatment is a more relaxed approach, which doesn't focus on
having blood glucose at normal levels all the time.
Many tablets are used to treat type 2 diabetes. These include:
•

Alpha-glucosidase inhibitors : acarbose (brand name Glucobay). More...

•

Metformin : brand name Glucophage. More...

•

Meglitinides : nateglinide (Starlix), repaglinide (Prandin). More...

•

Sulphonylureas : glibenclamide (Daonil, Euglucon), gliclazide (Diamicron), glimepiride
(Amaryl), glipizide (Glibenese, Minodiab), tolbutamide. More...

•

DPP-4 inhibitors : sitagliptin (Januvia), vildagliptin (Galvusyou) and saxagliptin
(Onglyza). More...
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•

Thiazolidinediones (glitaziones) : pioglitazone (Actos). More...

How does tight control compare with standard treatment?
Researchers have compared tight control with standard treatment. Here are some things
studies have shown.
•

Tight control can help you control your diabetes from day to day.

•

It can also help you avoid getting complications.To read more, see What will happen
to me?

If you have type 2 diabetes and you keep your glucose level under tight control, you are:
•

Less likely to get problems with your eyes, kidneys, or nervous system than if you
[17] [18] [19]
have standard treatment.

Researchers have also looked at whether keeping your blood glucose levels under tight
control reduces your risk of getting heart disease or atherosclerosis (sometimes called
narrowing of the arteries ). Many people with diabetes get heart disease.
•

In the long term (over 10 years) people with type 2 diabetes have less chance of
[20]
having a heart attack if they use tight control.

However, it's not clear if tight control helps people with type 2 diabetes live any longer.
[19]

Can it cause side effects?
If you're keeping your blood glucose under tight control, you're more likely to have times
when your blood glucose level accidentally gets too low. This is called hypoglycaemia
(hypo for short). It makes you feel dizzy, confused, and tired. You feel like this because
[21] [17] [22]
your body isn't getting enough energy.
The risk of getting hypos is higher if you're using insulin therapy. In one big study, people
with type 2 diabetes who took insulin had hypos two-and-a-half times more often than
[21]
people who just watched what they ate.
Another problem with tight control using drugs is weight gain. If you take diabetes
medicines to achieve tight control, you're more likely to put on weight than if you have
[21] [17] [22]
standard treatment.
In studies, people using tight control gained about 2
kilograms to 4 kilograms (4 pounds to 9 pounds) over six years to 10 years. The people
who gained the most weight were those who took insulin.
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Tight control takes a lot of effort. But for many people, doctors think that the benefits
make it worth the extra effort.
Some people are more likely to have hypos, and others aren't good at spotting when
they're having a hypo. If you're in one of these two groups, tight control might not be right
for you.

Checking your blood glucose
To control your diabetes, you need to get a good balance among the treatments you
take (insulin, tablets or both), the food you eat and your physical activity.
Your doctor may suggest you check your blood glucose regularly, to see if it's in the right
range. Regular checks will also tell you if your blood glucose is dropping too low
(hypoglycaemia or hypo) or climbing too high (hyperglycaemia). Both of these can be
dangerous.
For example, if you're about to do some exercise and you find that your blood glucose
level is quite low, you need to eat something before you exercise. If you don't eat anything,
exercising could lower your blood glucose level even more. You could have a hypo.
Testing your blood glucose is most important if you use insulin. People with type 2
diabetes who use insulin need to be sure that they don't have a dangerous hypo. But we
don't know whether testing your blood glucose yourself is helpful if you have type 2
diabetes but don't use insulin.
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Testing kits

You can test your own blood glucose level regularly using a simple kit.

There are kits to help you test your blood glucose. The kits make testing simple. Here's
what you do.
•

First, take some of your blood, usually one or two drops from your finger or your
forearm. To get blood for the test, most people use a special needle that springs out
when they press a button. You put this needle on your finger. When you press the
button, the needle makes a prick that gives you exactly the right amount of blood.

•

When you have a drop of blood on your finger, you touch the drop to a test strip.
The test strip is usually held in place on a meter.

•

There are many types of meters. But they all do the same thing. The meter analyses
your blood. Then it tells you how much glucose is in it. The number usually shows
on a little screen on the meter.

Your doctor will help you decide how often to test your blood. You also need to decide
when you will do the test. Some people need just one test a day. Others need to do it
before they take their insulin therapy (three or four times a day).
You also need to get used to adjusting your insulin dose or your activities based on what
you find in your test. You will get used to this over time. But if you're not sure what to do,
ask your diabetes nurse or your doctor for advice.
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If you are having a treatment called peritoneal dialysis because your kidneys aren't
working or if you are getting injections called immune globulin to boost your immune
system , check with your doctor. Some blood glucose meters might not give you a reliable
reading. Your blood glucose might read high when it isn't. It is very important to have a
[23]
reliable reading to avoid getting low blood glucose.
It's a good idea to keep track of your blood glucose level over a period of time. This will
help your doctor see how you're controlling your diabetes.You can carry a notebook with
you to write this down. Or you can plot your blood glucose levels right onto a graph. This
will help you see how your levels change.
Also, most modern meters have an internal memory. This means that you don't have to
keep a record yourself. You can simply show the meter to your doctor.
Keeping a record of your blood glucose level helps your doctor decide if you need to
change your treatment, change to a different kind of insulin or change when you give
yourself insulin (this is called your dosing schedule). For example, when you go to bed,
you might find that your blood glucose is always a little bit higher than it should be. If this
[24]
happens, your doctor may advise you to take more insulin before your evening meal.
Haemoglobin A1c test
Another test you'll get used to is the test for haemoglobin A1c (HbA1c for short).
Haemoglobin A1c is a chemical found in your blood. You might hear it called glycated
haemoglobin, glycosylated haemoglobin, or glycohaemoglobin.
Your haemoglobin A1c level gives your doctor an idea of what your glucose level has
been over time. It is kind of an average of your blood glucose level over the previous
weeks. If your blood glucose level is often higher than normal, you will also have a high
haemoglobin A1c level. So this test is useful for seeing how well controlled your diabetes
is. Most people with diabetes should have their haemoglobin A1c checked every three
months to six months.
The result of this test may be given as a percentage or in the number of millimoles per
mole (mmol/mol). A good result is 53 mmol/mol (7 percent). Your ideal result depends
on your own situation, but it should usually be between 48 and 58 mmol/mol (6.5 percent
[25]
and 7.5 percent).
The higher the number, the greater your chance of getting
complications from your diabetes. But most likely it would have to stay high for many
years before you got problems.
Driving
If you take insulin, you must inform the Driver and Vehicle Licensing Agency (DVLA)
about your diabetes.You must also tell the DVLA if you control your diabetes with tablets
or diet and you have a complication that could affect your driving, such as a problem
with your eyes.
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You need to be especially careful about checking your blood glucose level when you're
driving. If it drops too low when you're at the wheel, you could have a hypo and black
out. To reduce your chances of getting hypo while driving, check your blood glucose
[12]
level just before you get into the car.
If it is low, have a snack and check again before
you set off. Try to always have some sugary drinks or sweets in the car. If you feel you're
going into a hypo, you can stop and have a drink or sweet, to boost your blood glucose.
If you feel you're going into a hypo while you're driving:

[12]

•

Stop the vehicle in a safe place

•

Switch off the engine

•

Have a sweet drink or snack, such as a sweet or glucose tablet. Wait until you feel
better before setting off. This can take 15 minutes

•

It's a good idea to check your blood again before driving.

Eye problems in diabetes
Diabetes can cause damage to the delicate blood vessels in the backs of your eyes.
Doctors call this problem retinopathy. About 20 in 100 people with type 2 diabetes have
this eye problem when their diabetes is diagnosed. That's probably because they have
already had diabetes for many years.

Inside a normal eye (left) and an eye with retinopathy (right). The yellow spots and red spots are signs of damage.

An eye doctor can look at the back of each eye to see if you have any problems. If you
get blurred vision or other problems with your sight, tell your doctor straight away.
If your retinopathy isn't treated, you might go blind. If you have diabetes, you're 25 times
[11]
more likely to go blind than someone who doesn't have diabetes.
The good news is that if your eye problems are picked up early and treated with laser
[30]
therapy , you're unlikely to go blind.
To reduce your chances of losing your sight:
•

Have your eyes examined every year if you've got type 2 diabetes

•

If you're a woman planning to have a baby, have an eye exam before getting pregnant
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•

Stop smoking

•

Keep your blood glucose (sugar) level and your blood pressure as close to normal
as possible

•

Tell your doctor straight away if you have any problems with your sight. You might
see dark spots, flashing lights or rings around lights. These can be signs that you
have retinopathy.

Kidney problems in diabetes
Your kidneys help your body get rid of waste products. They work like sieves. In your
kidneys, waste products are filtered out of your blood into your urine. Your blood also
contains cells and particles called proteins , which you need. These are too big to go
through your kidneys, so they normally stay in your blood.
Your kidneys also help keep the amounts of water and salt in your blood fairly constant.
Having too much glucose (sugar) in your blood can harm your kidneys over time. The
filtering cells in your kidneys get damaged and start to leak. This lets the larger particles
(cells and proteins) escape from your blood into your urine.
Your doctor may tell you that you have microalbuminuria or proteinuria. This means that
some protein is passing through your kidneys when it shouldn't. It's a sign that your
kidneys are damaged.
Over time this damage can lead to kidney failure .This means your kidneys stop working.
If this happens, you'll need dialysis (a machine to clean your blood) or a kidney transplant.
But most people with diabetes don't get kidney failure.
Doctors have learned how to stop kidney damage happening, so fewer people with
diabetes get kidney failure. You should have regular checks for protein in your urine.
You may also be given drugs to keep your blood pressure down. This will help keep
your kidneys healthy. If you do have protein in your urine, your doctor may give you
certain blood pressure tablets even if you don't have high blood pressure. This can help
protect your kidneys from more damage.
Action points
•

Watch your blood glucose levels closely. For more information, see Checking your
blood glucose .

•

Watch your blood pressure. If it is high, you may need to take drugs to treat it. Two
groups of drugs used to treat high blood pressure, called ACE inhibitors and
angiotensin II receptor antagonists , can slow kidney damage.
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•

Ask your doctor or your dietitian if you should eat less protein (meat, cheese, milk,
fish) or fewer eggs.

•

See your doctor straight away if you get an infection in your bladder or in your
kidneys. Signs of an infection in these areas are cloudy or bloody urine, pain or
burning when you urinate, or having to urinate often or in a hurry. Back pain, chills
and fever are other signs that you might have an infection in your kidneys.

•

If you smoke, stop.

Nerve damage in diabetes
Over time, high levels of glucose (sugar) in your blood can stop your nerves sending
signals from your limbs (especially your legs and feet) to your brain. Other nerves, called
autonomic nerves, also can become damaged. Autonomic nerves control many functions
in your body, such as your heartbeat, digestion, and blood pressure .
About half of people who have had diabetes for a long time will get some kind of nerve
[11]
damage.
This nerve damage is called diabetic neuropathy.
Nerves in your arms and legs
Damage to nerves in your arms and legs can lead to:
•

Numbness

•

Pins and needles

•

A burning feeling (you might not be able to bear anything touching your feet)

•

Pain

•

Feeling cold.

You might not be able to feel your toes or your feet. Or you might have painful and burning
feet. Nerves in your legs and arms also can get damaged. If this happens, you might
[31]
have numb areas or get shooting pains in your arms or legs, especially at night.
If you have damaged nerves, you may not notice if you get a cut or a sore on your foot.
This means that small sores can turn into serious problems because you don't know
they're there. If you also have poor blood circulation (see Heart and blood problems in
diabetes ), your wounds can take even longer to heal.
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For example, you could be walking around barefoot and step on a nail. Nerve damage
in your foot means you don't feel this, and your wound gets infected . Because there's
lots of glucose in your blood, the germs that get into your wound grow fast. So the infection
gets worse.
If it's not treated quickly, a bad infection can cause gangrene. This is when the tissue
around the wound dies. In extreme cases, people with gangrene need to have the affected
area removed (amputated). But these days, it's unusual for someone with diabetes to
need an amputation.
Your feet are most at risk. You may get the following problems in your feet:
•

You can't feel pain

•

You can't feel hot or cold

•

You get foot ulcers (areas of broken skin that don't heal)

•

Your foot swells

•

The shape or position of your foot changes, and you can't use it properly.

Nerves in other parts of your body
If you've had diabetes for a long time, nerves in other parts of your body may get
damaged.
Your heart: If the nerves in your heart are damaged, your heart may not work as well as
it should. This means you're more likely to have a heart attack . You may also find that
your blood pressure changes. And you may feel dizzy if you stand up suddenly.
Your digestive system: This includes your throat, stomach and intestines. Damage to
nerves in these parts of your body can affect how fast your food passes through. You
may get diarrhoea .
Your genital area: If the nerves in this area are damaged, you can get sexual problems.
You may not feel like having sex. If you're a man, you may not be able to get or keep an
[11]
erection. These problems are more likely if you have had diabetes for a long time.
If
the nerves in your bladder are damaged, you may have problems controlling when you
pass urine.
Your skin: Certain nerves control when you sweat. If these nerves are damaged, you
won't sweat as much as you should. This makes your skin drier and more fragile,
especially the skin on your feet.
Action points
Here are some tips for keeping your nervous system in good shape.
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•

Keep your blood glucose level and your blood pressure as close to normal as
possible. Your doctor will help you do this.

•

Don't drink too much alcohol. Too much alcohol can cause nerve damage.

•

Check your bare feet every day, especially if you can't feel them well.

•

If you smoke, stop.

Here are some more tips to protect your feet.
•

When you check your feet, look for cuts, sores, bruises, or spots. See your GP or
diabetes doctor or nurse if you find any problems.

•

If you have difficulty seeing the bottoms of your feet, use a mirror. Or ask someone
to help.

•

Wash your feet in warm water every day using mild soap. Don't soak your feet, as
this can dry your skin. Don't have very hot baths.

•

Dry your feet with a soft towel. Pay close attention to the areas between your toes.

•

After washing your feet, cover them with a lotion (such as baby lotion) before putting
your shoes and socks on. (But don't put lotion or cream between your toes.) Your
feet will be drier than normal, because diabetes makes you sweat less.

•

File your toenails straight across, using a nail file. Make sure you don't leave sharp
edges that could cut the next toe.

•

Don't try to remove corns, calluses or warts yourself. See a foot doctor (a chiropodist
or podiatrist) instead.

•

If your feet have changed shape, wear trainers or shoes that are extra deep or wide.
Or you can get specially moulded shoes that cushion your feet and let your toes
move.

•

Don't wear flip-flops or plastic shoes. Avoid shoes with pointed toes or high heels.
Never go barefoot.

•

Check your shoes before you put them on. Make sure they don't have any sharp
edges or objects in them.

•

Don't wear stockings or socks with holes, seams or repairs that might rub against
your feet.
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•

Don't put heating pads or hot water bottles next to your feet. If your feet get cold at
night, wear thick socks.

•

Make sure a nurse or doctor checks your feet and the feeling in your feet regularly.

Heart and blood problems in diabetes
Heart disease is the biggest problem for people with diabetes. Having diabetes makes
it more likely that you will have a heart attack or a stroke . They are the most common
reasons why people with diabetes die.
If you have diabetes, you're two to four times more likely to die of heart disease than
[32]
someone who doesn't have diabetes.
Heart disease can also cause problems with
blood flow (circulation) in your legs and feet.
Unfortunately, diabetes tends to give you more bad fats and cholesterol in your blood.
High cholesterol , high blood pressure , and smoking all make it more likely that you'll
get a condition called atherosclerosis . This is when the walls of your blood vessels
become thicker. It makes it harder for blood to flow through your blood vessels. If you
have atherosclerosis, you're more likely to have a heart attack or a stroke.
If you have diabetes, your doctor should check your blood pressure and cholesterol
regularly. You may need to have treatment if either of these is too high (or too low). Your
doctor should also check that blood is flowing well through your legs, feet and neck.
Your doctor will probably tell you to follow a low-fat diet. The aim is to lower the amount
of bad fats in your blood. For more information, see Advice on healthy living .
Action points
•

If you smoke, stop.

•

If you have high blood pressure, you need treatment. Get it checked.

•

If you have high cholesterol, you need treatment. Get it checked.

•

Watch your blood glucose level closely. See Checking your blood glucose .

•

If you're overweight, lose some weight.

•

Take regular exercise.

We've prepared some more detailed information for people with diabetes, who are worried
about heart and blood problems. For more information, see What treatments work to
prevent heart and circulation problems in diabetes?
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Advice on healthy living
Keeping your diabetes under control is important. If it isn't kept under control, you can
get serious health problems. You could go blind or have kidney failure . So you need to
keep your blood glucose (sugar) level as close to normal as possible. That doesn't just
mean taking your medicine. Eating healthily and staying active can also help keep your
blood glucose level near normal.
What you eat
Doctors used to tell people with diabetes to stop eating sugary foods. Now the advice is
to eat a healthy, low-fat diet. This means eating regular, well-balanced meals, and sticking
to a certain number of calories each day. Eating the right amounts of healthy foods and
keeping your weight in the right range for your height will help you control your diabetes.
[33]

There are six kinds of food that fit into what nutritionists call the food pyramid:
•

Grains

•

Vegetables

•

Fruits

•

Milk (low fat is best)

•

Meat and beans

•

Oils.

[34]

Try to eat foods from each group every day. By doing this, you will make sure that your
body has all the nourishment it needs.
You need to include lots of starchy foods, fruits and vegetables in your diet. And you
need to eat fewer sweet foods, fats and proteins.
Below are some tips to help you eat healthily and keep your weight down.
Action points for healthy eating
Your GP or hospital doctor should refer you to a dietitian who can help you make a food
[35]
plan that suits you.
A good meal plan should fit in with your schedule and eating
habits. The right plan will also help you keep your weight in the healthy range.
•

Eat regular meals based on starchy foods such as bread, pasta, chapatis, potatoes,
rice, and cereals. Choose whole-grain kinds when you can.
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•

Cut down on the fat you eat. Choose low-fat dairy foods like skimmed milk and
low-fat yoghurt. Grill, steam or bake foods instead of frying.

•

Eat more fruits and vegetables. Aim for at least five portions a day.

•

You can eat fatty foods and sweets, but try not to eat them too often. Look at biscuits,
pastries, cakes, puddings, fizzy drinks, mayonnaise, salad dressings, butter, and
oils as treats rather than everyday foods.

•

Every day try to eat two portions of meat, fish, or similar foods, such as eggs, pulses,
beans, and nuts. Choose lower-fat kinds when you can. Oily fish such as salmon,
mackerel, pilchards, trout and herring are especially good for you. Try to eat two
portions of these types of fish each week.

Exercise
If you haven't exercised much in the past, making exercise part of your life might seem
hard. You might feel you're too old to change your habits. Getting started is probably the
hardest part.
Exercise has great benefits. It will help keep down the level of glucose in your blood. It
will also help keep your weight down, and it can make you feel great.
Be sure to talk to your doctor before starting or changing an exercise programme. Most
doctors advise their patients to do some kind of exercise every day. This doesn't need
to be strenuous. Walking for 30 minutes each day might be all you need to do.
If you do any vigorous exercise, such as taking an exercise class or playing squash, you
may find that your blood glucose level changes a lot afterwards. See the Action points
below for some tips on how to avoid letting your glucose level go too high ( hyperglycaemia
[36]
) or too low ( hypoglycaemia ) during or after exercise.
Action points for exercising
How to get started exercising:
•

Taking a brisk walk each day might be enough to keep you fit and healthy

•

You might enjoy swimming or joining a fitness class.

How to exercise safely:
•

Ask your doctor what type of exercise is best for you

•

Also ask your doctor if you need to change your medicine when you exercise.
Exercise uses up glucose, so you might need to take less medicine or take it later.
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How to avoid hypoglycaemia and hyperglycaemia when you exercise:
•

Check your blood glucose before, during and after you exercise. For more, see
Checking your blood glucose

•

Wait to start exercising if your blood glucose level is more than 15 mmol/L or less
than 5.5 mmol/L. The term mmol/L stands for millimoles per litre. It's the way doctors
measure your blood glucose

•

Eat a meal one hour to three hours before you exercise

•

If you plan to exercise for a long time, have a carbohydrate snack (such as a banana
or a sandwich made with brown bread) at least every 30 minutes

•

Take less insulin than normal or have a snack before you exercise. You can talk
about this with your doctor

•

If you use insulin, inject it into an area of your body that you won't be using. For
example, inject it into your stomach if you're going running

•

Learn how your body responds to different types of exercise. Then adjust your eating
and treatment to match

•

If you have exercised hard, eat more over the next 24 hours. This will help replace
the glucose you've used up.

Infections in diabetes
If you have diabetes, you're more likely to get some types of infections . Also, diabetes
can make your blood circulation more sluggish. So infections might take longer to clear.
You may be more likely to get infections in these parts of your body:
•

Your lungs (an infection here is called pneumonia )

•

Your kidneys or your bladder

•

Your skin

•

Your teeth or gums

•

And if you're a woman, in your vagina.
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An infection in your gums can give you a condition called gingivitis. This is when your
gums get sore and swollen. If infections in your teeth or gums aren't treated, your teeth
may get loose and fall out.
You may also get sicker than someone without diabetes if you get pneumonia or flu.
Action points
•

Keep your blood glucose level as close to normal as possible. This makes it less
[11]
likely that you'll get an infection.
For more information, see Checking your blood
glucose .

•

Get a flu jab every year.

•

Ask your GP about a vaccination against pneumonia.

•

Take good care of your teeth and see your dentist regularly. This can help stop you
getting gum infections and bad teeth.

•

If you get a fever, cough, pain when you urinate, or another symptom of an infection,
see your doctor straight away.

Psychological problems in diabetes
Diabetes is a serious illness. It takes a lot of time and effort to look after yourself, especially
if you get extra problems (complications). On top of checking your blood glucose , you
have to watch what you eat and take regular exercise.
Also, you may have to see your GP, hospital specialist or diabetes nurse quite often.
And you may have to visit hospital clinics for treatment on your eyes, kidneys or heart.
Your family life may be upset. And you may not be able to hold down a job or do the job
you want to do.
All of these stresses can take a toll. You may get depressed , especially if you have
[24]
other health problems or a disability.
If you feel stressed or depressed, talk to your
doctor. Depression can be treated, and you can get advice about how to cope with your
diabetes.
You may find it helps to talk to other people who have diabetes. Someone from your
diabetes team may be able to put you in touch with a support group in your area.
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Yearly check-up
If you have diabetes, you should have certain tests and see your doctor every year to
[40]
stay as healthy as possible.
Here are some tests you should have at least once a year.
•

A test of your blood glucose control: Doctors usually use a haemoglobin A1c blood
test to see how well treatment is controlling the level of glucose (sugar) in your blood.
For more, see Checking your blood glucose .

•

A test to see how your kidneys are working: Blood and urine tests for protein will
show if your kidneys are working properly.

•

A cholesterol test: A blood test for cholesterol can tell if your level is too high.

Here is a list of things your doctor should check during your check-up.
•

Your weight: Your doctor will work out your body mass index (BMI for short). This
looks at both your weight and your height. It shows if you need to lose weight to
control your diabetes better.

•

Your legs and feet: Your doctor will examine your skin and will check to see if your
circulation and nerves are working properly. You may need to see a chiropodist or
podiatrist if you have any problems in these areas.

•

Your blood pressure: Your doctor will take your blood pressure . If it gets high, you
can have problems. Ideally your blood pressure should be 140/80 or less.

•

Your injection areas: If you inject insulin, your doctor will examine the areas where
you give yourself the injections.

•

Your eyes: Your eye doctor will do an examination to check the backs of your eyes.
That area is called your retina. Diabetes can cause problems there that affect your
vision.

You should also have time to discuss with your doctor:
•

How you're coping

•

Your treatment

•

How well your diabetes is controlled

•

Any problems you're having.
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Glossary:
kidney
Your kidneys are organs that filter your blood to make urine. You have two kidneys, on either side of your body. They are underneath
your ribcage, near your back.
hormones
Hormones are chemicals that are made in certain parts of the body. They travel through the bloodstream and have an effect on other
parts of the body. For example, the female sex hormone oestrogen is made in a woman's ovaries. Oestrogen has many different
effects on a woman's body. It makes the breasts grow at puberty and helps control periods. It is also needed to get pregnant.
pancreas
Your pancreas is an organ that's behind your stomach. It makes several different chemicals. Some of the chemicals help your body
digest food. Your pancreas also makes a chemical called insulin, which helps your body use the sugar in your blood.
gland
A gland is any group of cells in the body that makes and releases something for use by another part of the body. For example, the
thyroid gland makes a hormone called thyroxine. This acts on receptors within cells. By acting on the receptors it gives the cells a
message to speed up their metabolism and work harder.
obesity
If your body stores more energy than you need, this can make you overweight. The excess energy is stored in your fat cells. If your
weight goes above a certain level, doctors call this obesity. Obesity is considered a medical condition. The excess weight can be a
strain on your bones and joints. And if you are obese, you're more likely to get other diseases. Doctors have developed a scale for
telling how much excess weight you have. This measure, called the body mass index (BMI), depends on your height.
liver
Your liver is on the right side of your body, just below your ribcage. Your liver does several things in your body, including processing
and storing nutrients from food, and breaking down chemicals, such as alcohol.
genes
Your genes are the parts of your cells that contain instructions for how your body works. Genes are found on chromosomes, structures
that sit in the nucleus at the middle of each of your cells. You have 23 pairs of chromosomes in your normal cells, each of which has
thousands of genes. You get one set of chromosomes, and all of the genes that are on them, from each of your parents.
heart disease
You get heart disease when your heart isn't able to pump blood as well as it should. This can happen for a variety of reasons.
stroke
You have a stroke when the blood supply to a part of your brain is cut off. This damages your brain and can cause symptoms like
weakness or numbness on one side of your body. You may also find it hard to speak if you've had a stroke.
triglycerides
Triglycerides are the form in which fat is stored in your body. Triglycerides are made from the fat found in food. They can be used
by your body for energy.
HDL cholesterol
Cholesterol is a fatty substance in your blood. You can get it from food and it is also made by the liver. Having a lot of cholesterol in
your blood can cause health problems. But HDL cholesterol is sometimes called 'good' cholesterol, because it may lower the risk of
heart disease. HDL stands for high-density lipoprotein.
yeast infection
Infections with certain types of fungus are called yeast infections. These infections are common and can affect many different parts
of your body. For example, a yeast infection called thrush can affect people's mouths or, if they're women, their vaginas. If you get
infected with thrush in your mouth, it makes white spots appear on your tongue or on the roof of your mouth. If thrush affects your
vagina, you can get itchy, sore and have a discharge. You're more likely to get a yeast infection if your immune system is weakened.
infection
You get an infection when bacteria, a fungus, or a virus get into a part of your body where it shouldn't be. For example, an infection
in your nose and airways causes the common cold. An infection in your skin can cause rashes such as athlete's foot. The organisms
that cause infections are so tiny that you can't see them without a microscope.
dehydrated
When you're dehydrated, you don't have enough fluid in your blood. This could be because you're not drinking enough or because
you're losing water by sweating or having diarrhoea.
bacteria
Bacteria are tiny organisms. There are lots of different types. Some are harmful and can cause disease. But some bacteria live in
your body without causing any harm.
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yeasts
Yeasts are a type of fungus. They can cause infections in your body, such as thrush.
puberty
Puberty is the time when boys and girls develop secondary sexual characteristics. For boys, the major changes include pubic hair,
a deeper voice, and growth of their penis and testicles. For girls, major changes include pubic hair, breasts and starting to have
periods. After puberty, girls are able to become pregnant and boys are able to father children.
arthritis
Arthritis is when your joints become inflamed, making them stiff and painful. There are different kinds of arthritis. Osteoarthritis is
the most common type. It happens when the cartilage at the end of your bones becomes damaged and then starts to grow abnormally.
Rheumatoid arthritis happens because your immune system attacks the lining of your joints.
atherosclerosis
Atherosclerosis is also called 'hardening of the arteries'. It happens when fatty material sticks to the inner wall of your arteries. Over
time, cholesterol, fats and other things in your blood stick to the same area and the artery wall becomes thick and narrow, making
it progressively more difficult for blood to flow through the affected vessels.
arteries
Arteries are the blood vessels that take blood that is rich in oxygen and food away from your heart. The arteries carry this blood to
all the tissues in your body.
immune system
Your immune system is made up of the parts of your body that fight infection. When bacteria or viruses get into your body, it's your
immune system that kills them. Antibodies and white blood cells are part of your immune system. They travel in your blood and attack
bacteria, viruses and other things that could damage your body.
laser therapy
Laser therapy is when surgeons use a laser to perform certain operations. For example, diabetes can make people grow new blood
vessels in their eyes, which can affect their sight. Laser surgery can be used to remove these blood vessels.
blood pressure
Blood pressure is the amount of force that's exerted by your blood on to your blood vessels.You can think of it like the water pressure
in your home: the more pressure you have, the faster and more forcefully the water flows out of the shower. Blood pressure is
measured in millimetres of mercury (written as mm Hg). When your blood pressure is taken, the measurement is given as two
numbers, for example 120/80 mm Hg. The first, higher, number is called the systolic pressure, and the second, lower, number is the
diastolic pressure. The systolic number is the highest pressure that occurs while your heart is pushing blood into your arteries. The
diastolic number is the lowest pressure that happens when your heart is relaxing and is not pushing your blood.
proteins
A lot of your body's tissues are made out of proteins. Proteins can be made in your cells. Proteins are also part of the food you eat,
particularly meat and dairy products. Your body breaks down the protein you eat into amino acids. Your cells then use these amino
acids to build new proteins, which make up muscles, joints, hair and other parts of your body.
kidney failure
Kidney failure is when your kidneys can't make urine properly. Kidney failure happens because of kidney disease. People with kidney
failure need to have dialysis, which is a way to get rid of the substances in your blood that normally go in your urine.
ACE inhibitors
ACE inhibitors are drugs used mainly to lower blood pressure and reduce strain on your heart. ACE stands for 'angiotensin converting
enzyme'. Angiotensin is a chemical that can make your blood vessels narrower. ACE inhibitors stop this happening, which helps to
lower your blood pressure.
angiotensin II receptor antagonists
This class of drugs works similarly to ACE inhibitors to reduce blood pressure and strain on your heart. Angiotensin II receptor
antagonists, also called angiotensin receptor blockers (ARBs), work by blocking the formation of angiotensin II, a substance that
makes blood vessels narrower. Stopping it from being made helps to lower blood pressure.
bladder
Your bladder is the hollow organ at the top of your pelvis that stores urine. It is similar to a balloon, only with stronger walls. It fills
up with urine until you go to the toilet.
acute myocardial infarction
Acute myocardial infarction is what doctors call a heart attack. A heart attack is when your heart muscle gets damaged because it
isn't getting enough blood and oxygen. This can happen if a branch of your coronary arteries becomes blocked. During a heart attack,
you may have pain or heaviness over your chest, and pain, numbness or tingling in your jaw and left arm.
diarrhoea
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Diarrhoea is when you have loose, watery stools and you need to go to the toilet far more often than usual. Doctors say you have
diarrhoea if you need to go to the toilet more than three times a day.
cholesterol
Cholesterol is a fat-like substance made by your liver or absorbed from food. It is used by your body to make bile acids (which help
your intestines absorb nutrients) and steroid hormones (like testosterone or oestrogen). Cholesterol is also an important part of cell
membranes, which are the structures that surround cells. 'Good cholesterol' is called HDL; 'bad cholesterol' is LDL.
high cholesterol
If you've been told that you have high cholesterol it usually means that your total cholesterol level is 5mmol/l or higher. But doctors
also look at the amount of good (HDL) and bad (LDL) cholesterol you have in your blood. Having high levels of bad cholesterol can
make it more likely that you'll get certain diseases in your heart and arteries.
high blood pressure
Your blood pressure is considered to be high when it is above the accepted normal range. The usual limit for normal blood pressure
is 140/90. If either the first (systolic) number is above 140 or the lower (diastolic) number is above 90, a person is considered to have
high blood pressure. Doctors sometimes call high blood pressure 'hypertension'.
insulin
Insulin is a hormone that helps your body use glucose. Glucose is a type of sugar that gives you energy. Insulin keeps the levels of
glucose in your body steady. Insulin also helps glucose to be carried in your blood, so that the glucose can get into your cells. People
who have diabetes do not have enough insulin or do not react to insulin strongly enough. This means they can get too much glucose
in their blood.
pneumonia
Pneumonia is an infection in your lungs. Anything that causes infections (bacteria, viruses or fungi, for example) can give you
pneumonia.
vaccination
A vaccination is an injection a doctor can give you to protect you from getting an infectious illness (an illness that spreads between
people).
thyroid gland
Your thyroid gland is a small organ that sits in your neck, just in front of your windpipe. It sends out a hormone called thyroxine. This
acts on receptors within cells. By acting on the receptors it gives the cells a message to speed up their metabolism and work harder.
placebo
A placebo is a 'pretend' or dummy treatment that contains no active substances. A placebo is often given to half the people taking
part in medical research trials, for comparison with the 'real' treatment. It is made to look and taste identical to the drug treatment
being tested, so that people in the studies do not know if they are getting the placebo or the 'real' treatment. Researchers often talk
about the 'placebo effect'. This is where patients feel better after having a placebo treatment because they expect to feel better.
Tests may indicate that they actually are better. In the same way, people can also get side effects after having a placebo treatment.
Drug treatments can also have a 'placebo effect'. This is why, to get a true picture of how well a drug works, it is important to compare
it against a placebo treatment.
randomised controlled trials
Randomised controlled trials are medical studies designed to test whether a treatment works. Patients are split into groups. One
group is given the treatment being tested (for example, an antidepressant drug) while another group (called the comparison or control
group) is given an alternative treatment. This could be a different type of drug or a dummy treatment (a placebo). Researchers then
compare the effects of the different treatments.
allergic reaction
You have an allergic reaction when your immune system overreacts to a substance that is normally harmless. You can be allergic
to particles in the air you are breathing, like pollen (which causes hay fever) or to chemicals on your skin, like detergents (which can
cause a rash). People can also have an allergic reaction to drugs, like penicillin.
systematic reviews
A systematic review is a thorough look through published research on a particular topic. Only studies that have been carried out to
a high standard are included. A systematic review may or may not include a meta-analysis, which is when the results from individual
studies are put together.
allergy
If you have an allergy to something (such as pollen or a medicine), your body always overreacts to it. The reaction happens because
your immune system (your body's system for fighting infection) is too sensitive to it.
randomised controlled trials
Randomised controlled trials are medical studies designed to test whether a treatment works. Patients are split into groups. One
group is given the treatment being tested (for example, an antidepressant drug) while another group (called the comparison or control
group) is given an alternative treatment. This could be a different type of drug or a dummy treatment (a placebo). Researchers then
compare the effects of the different treatments.
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menopause
When a woman stops having periods, it is called the menopause. This usually happens around the age of 50.
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