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Diabetes:  Symptoms, Causes and Treatments 
 
Diabetes, often referred to by doctors as diabetes mellitus, describes a group of metabolic diseases in which the person has high blood glucose 
(blood sugar), either because insulin production is inadequate, or because the body's cells do not respond properly to insulin, or both. Patients 
with high blood sugar will typically experience polyuria (frequent urination), they will become increasingly thirsty (polydipsia) and hungry 
(polyphagia). 
 
Fasts Facts on Diabetes 
 
Here are some key points about diabetes: 
 

 Diabetes is a long-term condition that causes high blood sugar levels. 
 In 2013 it was estimated that over 382 million people throughout the world had diabetes (Williams textbook of endocrinology). 
 Type 1 Diabetes - the body does not produce insulin. Approximately 10% of all diabetes cases are type 1. 
 Type 2 Diabetes - the body does not produce enough insulin for proper function. Approximately 90% of all cases of diabetes worldwide 

are of this type. 
 Gestational Diabetes - this type affects females during pregnancy. 
 The most common diabetes symptoms include frequent urination, intense thirst and hunger, weight gain, unusual weight loss, fatigue, 

cuts and bruises that do not heal, male sexual dysfunction, numbness and tingling in hands and feet. 
 If you have Type 1 and follow a healthy eating plan, do adequate exercise, and take insulin, you can lead a normal life. 
 Type 2 patients need to eat healthily, be physically active, and test their blood glucose. They may also need to take oral medication, 

and/or insulin to control blood glucose levels. 
 As the risk of cardiovascular disease is much higher for a diabetic, it is crucial that blood pressure and cholesterol levels are 

monitored regularly. 
 As smoking might have a serious effect on cardiovascular health, diabetics should stop smoking. 
 Hypoglycemia - low blood glucose - can have a bad effect on the patient. Hyperglycemia - when blood glucose is too high - can also 

have a bad effect on the patient. 
 
This information hub offers detailed but easy-to-follow information about diabetes. Should you be interested in the latest scientific research on 
diabetes.  There are three types of diabetes: 
 
Type 1 diabetes 
 
The body does not produce insulin. Some people may refer to this type as insulin-dependent diabetes, juvenile diabetes, or early-onset diabetes. 
People usually develop type 1 diabetes before their 40th year, often in early adulthood or teenage years.  Type 1 diabetes is nowhere near as 
common as type 2 diabetes. Approximately 10% of all diabetes cases are type 1. 
 
Patients with type 1 diabetes will need to take insulin injections for the rest of their life. They must also ensure proper blood-glucose levels by 
carrying out regular blood tests and following a special diet. 
 
Between 2001 and 2009, the prevalence of type 1 diabetes among the under 20s in the USA rose 23%, according to SEARCH for Diabetes in 
Youth data issued by the CDC (Centers for Disease Control and Prevention). 
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Type 2 diabetes 
 
The body does not produce enough insulin for proper function, or the cells in the body do not react to insulin (insulin resistance). 
 
Approximately 90% of all cases of diabetes worldwide are type 2.  Some people may be able to control their type 2 diabetes symptoms by losing 
weight, following a healthy diet, doing plenty of exercise, and monitoring their blood glucose levels. However, type 2 diabetes is typically a 
progressive disease - it gradually gets worse - and the patient will probably end up have to take insulin, usually in tablet form. 
 
Overweight and obese people have a much higher risk of developing type 2 diabetes compared to those with a healthy body weight. People with a 
lot of visceral fat, also known as central obesity, belly fat, or abdominal obesity, are especially at risk. Being overweight/obese causes the body 
to release chemicals that can destabilize the body's cardiovascular and metabolic systems. 
 
Being overweight, physically inactive and eating the wrong foods all contribute to our risk of developing type 2 diabetes. Drinking just one can of 
(non-diet) soda per day can raise our risk of developing type 2 diabetes by 22%, researchers from Imperial College London reported in the 
journal Diabetologia. The scientists believe that the impact of sugary soft drinks on diabetes risk may be a direct one, rather than simply an 
influence on body weight. 
 
The risk of developing type 2 diabetes is also greater as we get older. Experts are not completely sure why, but say that as we age we tend to put 
on weight and become less physically active. Those with a close relative who had/had type 2 diabetes, people of Middle Eastern, African, or South 
Asian descent also have a higher risk of developing the disease. 
 
Men whose testosterone levels are low have been found to have a higher risk of developing type 2 diabetes. Researchers from the University of 
Edinburgh, Scotland, say that low testosterone levels are linked to insulin resistance.  
 
Gestational diabetes 
 
This type affects females during pregnancy. Some women have very high levels of glucose in their blood, and their bodies are unable to produce 
enough insulin to transport all of the glucose into their cells, resulting in progressively rising levels of glucose. 
 
Diagnosis of gestational diabetes is made during pregnancy.  The majority of gestational diabetes patients can control their diabetes with 
exercise and diet. Between 10% to 20% of them will need to take some kind of blood-glucose-controlling medications. Undiagnosed or 
uncontrolled gestational diabetes can raise the risk of complications during childbirth. The baby may be bigger than he/she should be. 
 
Scientists from the National Institutes of Health and Harvard University found that women whose diets before becoming pregnant were high in 
animal fat and cholesterol had a higher risk for gestational diabetes, compared to their counterparts whose diets were low in cholesterol and 
animal fats.  
 

What is prediabetes? 
 
The vast majority of patients with type 2 diabetes initially had prediabetes. Their blood glucose levels where higher than normal, but not high 
enough to merit a diabetes diagnosis. The cells in the body are becoming resistant to insulin. 
 
Studies have indicated that even at the prediabetes stage, some damage to the circulatory system and the heart may already have occurred. 
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Diabetes is a metabolism disorder 
 
Diabetes (diabetes mellitus) is classed as a metabolism disorder. Metabolism refers to the way our bodies use digested food for energy and 
growth. Most of what we eat is broken down into glucose. Glucose is a form of sugar in the blood - it is the principal source of fuel for our bodies. 
 
When our food is digested, the glucose makes its way into our bloodstream. Our cells use the glucose for energy and growth. However, glucose 
cannot enter our cells without insulin being present - insulin makes it possible for our cells to take in the glucose. 
 
Insulin is a hormone that is produced by the pancreas. After eating, the pancreas automatically releases an adequate quantity of insulin to move 
the glucose present in our blood into the cells, as soon as glucose enters the cells blood-glucose levels drop. 
 
A person with diabetes has a condition in which the quantity of glucose in the blood is too elevated (hyperglycemia). This is because the body 
either does not produce enough insulin, produces no insulin, or has cells that do not respond properly to the insulin the pancreas produces. This 
results in too much glucose building up in the blood. This excess blood glucose eventually passes out of the body in urine. So, even though the 
blood has plenty of glucose, the cells are not getting it for their essential energy and growth requirements. 
 

How to determine whether you have diabetes, prediabetes or neither 
 
Doctors can determine whether a patient has a normal metabolism, prediabetes or diabetes in one of three different ways - there are three 
possible tests: 
 
The A1C test 
- at least 6.5% means diabetes 
- between 5.7% and 5.99% means prediabetes 
- less than 5.7% means normal 
 
The FPG (fasting plasma glucose) test 
- at least 126 mg/dl means diabetes 
- between 100 mg/dl and 125.99 mg/dl means prediabetes 
- less than 100 mg/dl means normal 
 
An abnormal reading following the FPG means the patient has impaired fasting glucose (IFG) 
 
The OGTT (oral glucose tolerance test)  
- at least 200 mg/dl means diabetes 
- between 140 and 199.9 mg/dl means prediabetes 
- less than 140 mg/dl means normal 
 
An abnormal reading following the OGTT means the patient has impaired glucose tolerance (IGT) 
 

Why is it called diabetes mellitus? 
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Diabetes comes from Greek, and it means a "siphon". Aretus the Cappadocian, a Greek physician during the second century A.D., named the 
condition diabainein. He described patients who were passing too much water (polyuria) - like a siphon. The word became "diabetes" from the 
English adoption of the Medieval Latin diabetes. 
 
In 1675, Thomas Willis added mellitus to the term, although it is commonly referred to simply as diabetes. Mel in Latin means "honey"; the urine 
and blood of people with diabetes has excess glucose, and glucose is sweet like honey. Diabetes mellitus could literally mean "siphoning off sweet 
water". 
 
In ancient China people observed that ants would be attracted to some people's urine, because it was sweet. The term "Sweet Urine Disease" 
was coined. 
 
Controlling diabetes - treatment is effective and important 
 
All types of diabetes are treatable. Diabetes type 1 lasts a lifetime, there is no known cure. Type 2 usually lasts a lifetime, however, some people 
have managed to get rid of their symptoms without medication, through a combination of exercise, diet and body weight control. 
 
Researchers from the Mayo Clinic Arizona in Scottsdale showed that gastric bypass surgery can reverse type 2 diabetes in a high proportion of 
patients. They added that within three to five years the disease recurs in approximately 21% of them. Yessica Ramos, MD., said "The recurrence 
rate was mainly influenced by a longstanding history of Type 2 diabetes before the surgery. This suggests that early surgical intervention in the 
obese, diabetic population will improve the durability of remission of Type 2 diabetes." 
 
Patients with type 1 are treated with regular insulin injections, as well as a special diet and exercise.  Patients with Type 2 diabetes are usually 
treated with tablets, exercise and a special diet, but sometimes insulin injections are also required.  If diabetes is not adequately controlled the 
patient has a significantly higher risk of developing complications. 
 
Complications linked to badly controlled diabetes: 

 
 Eye complications - glaucoma, cataracts, diabetic retinopathy, and some others. 
 Foot complications - neuropathy, ulcers, and sometimes gangrene which may require that the foot be amputated 
 Skin complications - people with diabetes are more susceptible to skin infections and skin disorders 
 Heart problems - such as ischemic heart disease, when the blood supply to the heart muscle is diminished 
 Hypertension - common in people with diabetes, which can raise the risk of kidney disease, eye problems, heart attack and stroke 
 Mental health - uncontrolled diabetes raises the risk of suffering from depression, anxiety and some other mental disorders 
 Hearing loss - diabetes patients have a higher risk of developing hearing problems 
 Gum disease - there is a much higher prevalence of gum disease among diabetes patients 
 Gastroparesis - the muscles of the stomach stop working properly 
 Ketoacidosis - a combination of ketosis and acidosis; accumulation of ketone bodies and acidity in the blood. 
 Neuropathy - diabetic neuropathy is a type of nerve damage which can lead to several different problems. 
 HHNS (Hyperosmolar Hyperglycemic Nonketotic Syndrome) - blood glucose levels shoot up too high, and there are no ketones 

present in the blood or urine. It is an emergency condition. 
 Nephropathy - uncontrolled blood pressure can lead to kidney disease 
 PAD (peripheral arterial disease) - symptoms may include pain in the leg, tingling and sometimes problems walking properly 
 Stroke - if blood pressure, cholesterol levels, and blood glucose levels are not controlled, the risk of stroke increases significantly 
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 Erectile dysfunction - male impotence. 
 Infections - people with badly controlled diabetes are much more susceptible to infections 
 Healing of wounds - cuts and lesions take much longer to heal 

 
Symptoms of Diabetes 

 
It is possible to have diabetes with only very mild symptoms or without developing any symptoms at all. Such cases can leave some people with 
diabetes unaware of the condition and undiagnosed. This happens in around half of people with type 2 diabetes. 
 
A condition known as prediabetes that often leads to type 2 diabetes also produces no symptoms. Type 2 diabetes and its symptoms develop 
slowly.  Type 1 diabetes can go unnoticed but is less likely to do so. Some of its symptoms listed below can come on abruptly and be accompanied 
by nausea, vomiting or stomach pains. 
 
It is important to see a doctor if there is any suspicion of diabetes or if any of the below signs and symptoms are present - prompt diagnosis and 
management lowers the likelihood of serious complications.  The most common symptoms are related to hyperglycemia (high blood sugar 
levels), especially the classic symptoms of diabetes: frequent urination and thirst. Fatigue related to dehydration and eating problems can also 
be related to high blood sugars.  The International Diabetes Foundation highlight four symptoms that should prompt someone to get checked for 
diabetes as soon as possible. 
 

Common symptoms of diabetes 
 
The most common signs and symptoms of diabetes are: 
 
Frequent Urination 
Have you been going to the bathroom to urinate more often recently? Do you notice that you spend most of the day going to the toilet? When 
there is too much glucose (sugar) in your blood you will urinate more often. 
 
If your insulin is ineffective, or not there at all, your kidneys cannot filter the glucose back into the blood. The kidneys will take water from your 
blood in order to dilute the glucose - which in turn fills up your bladder. 
 
Disproportionate thirst 
If you are urinating more than usual, you will need to replace that lost liquid. You will be drinking more than usual. Have you been drinking more 
than usual lately? 
 
Intense hunger 
As the insulin in your blood is not working properly, or is not there at all, and your cells are not getting their energy, your body may react by 
trying to find more energy - food. You will become hungry. 
 
Weight gain 
This might be the result of the above symptom (intense hunger). 
 
Unusual weight loss 
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This is more common among people with Diabetes Type 1. As your body is not making insulin it will seek out another energy source (the cells 
aren't getting glucose). Muscle tissue and fat will be broken down for energy. As Type 1 is of a more sudden onset and Type 2 is much more 
gradual, weight loss is more noticeable with Type 1. 
 
Increased fatigue 
If your insulin is not working properly, or is not there at all, glucose will not be entering your cells and providing them with energy. This will make 
you feel tired and listless. 
 
Irritability 
Irritability can be due to your lack of energy. 
 
Blurred vision 
This can be caused by tissue being pulled from your eye lenses. This affects your eyes' ability to focus. With proper treatment this can be 
treated. There are severe cases where blindness or prolonged vision problems can occur. 
 
Cuts and bruises don't heal properly or quickly 
Do you find cuts and bruises take a much longer time than usual to heal? When there is more sugar (glucose) in your body, its ability to heal can 
be undermined. 
 
More skin and/or yeast infections 
When there is more sugar in your body, its ability to recover from infections is affected. Women with diabetes find it especially difficult to 
recover from bladder and vaginal infections. 
 
Itchy skin 
A feeling of itchiness on your skin is sometimes a symptom of diabetes. 
 
Gums are red and/or swollen - Gums pull away from teeth 
If your gums are tender, red and/or swollen this could be a sign of diabetes. Your teeth could become loose as the gums pull away from them. 
 
Frequent gum disease/infection 
As well as the previous gum symptoms, you may experience more frequent gum disease and/or gum infections. 
 
Sexual dysfunction among men 
If you are over 50 and experience frequent or constant sexual dysfunction (erectile dysfunction), it could be a symptom of diabetes. 
 
Numbness or tingling, especially in your feet and hands 
If there is too much sugar in your body your nerves could become damaged, as could the tiny blood vessels that feed those nerves. You may 
experience tingling and/or numbness in your hands and feet. 
 

Diabetes diagnosis 
 
Diabetes can often be detected by carrying out a urine test, which finds out whether excess glucose is present. This is normally backed up by a 
blood test, which measures blood glucose levels and can confirm if the cause of your symptoms is diabetes. 
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If you are worried that you may have some of the above symptoms, you are recommended to talk to your Doctor or a qualified health 
professional.  Accurate tests are available to doctors to definitively confirm a diagnosis of diabetes.  Before tests are conducted, a diagnosis 
may be suspected when patients report certain symptoms. Doctors will evaluate these symptoms by asking questions about the patient's medical 
history. 
 
Doctors may also carry out a physical examination, including checks for complications that could have already developed - examining the feet for 
changes in sensation, for example. 
 
Testing can be part of routine screening for people at risk of the disease, who may show up as having prediabetes. The US Department of Health 
and Human Services recommends diabetes testing for anyone overweight at the age of 45 years and over, alongside anyone under the age of 45 
with one or more of the following risk factors: 
 

 Hypertension (high blood pressure) 
 High cholesterol 
 History of diabetes in the family 
 African-American, Asian-American, Latino/Hispanic-American, Native American or Pacific Islander background 
 History of gestational diabetes (diabetes during pregnancy) or delivering a baby over 9 lbs. 

 
Blood tests for diabetes diagnosis 
 
One of three blood tests can be used to confirm a diagnosis of diabetes: 
 

 Fasting plasma glucose (FPG) levels - a blood test after 8 hours of no eating 
 Glycosylated hemoglobin (HbA1c) - to measure a marker of the average blood glucose level over the past 2-3 months 
 Oral glucose tolerance testing (OGTT) - a test used less frequently that measures levels before and 2 hours after consuming a sweet 

drink (concentrated glucose solution). 
 Glycosylated hemoglobin is often abbreviated to A1C, and this blood test is also used in the monitoring of diabetes management. 

 
To make an initial diagnosis, an HbA1c reading must be 6.5% or higher. An A1C result between 5.7% and 6.4% indicates prediabetes and a risk of 
type 2 diabetes. 
 
The HbA1c is the preferred blood test for diagnosis because - while it is more expensive than the FPG test - it has advantages, including: 
 

 Greater convenience (no need for fasting) 
 Less day-to-day variation during stress and illness. 

 
When the fasting plasma glucose test is used to confirm symptoms, diabetes is diagnosed at levels equal to or above 126 mg/dL (7.0 mmol/L). 
 
For oral glucose tolerance testing, the plasma glucose levels after 2 hours need to be equal to or above 200 mg/dL (11.1 mmol/L) for a diabetes 
diagnosis. 
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Another blood test is the random plasma glucose test - taken regardless of time and eating - which diagnoses diabetes if the level is at least 200 
mg/dL (11.1 mmol/L). 
 
Unless the clinical picture is clear, a positive blood test should also be repeated to rule out laboratory error. 
 

Urine tests for diabetes diagnosis 
 
Urine tests are no longer used to make a diagnosis of diabetes, although they were once common. Blood tests are used instead because urine 
tests are not sensitive or specific enough and offer only a crude indication of high blood sugar levels. 
 
A urine sample may be used, however, to test for ketones, particularly in people with type 1 diabetes who exhibit certain symptoms. Here, the test 
can pick up ketoacidosis, a complication of diabetes. 
 

Type 1 Diabetes: Causes and Symptoms 
 
While type 2 diabetes is often preventable, type 1 diabetes mellitus is not.1 Type 1 diabetes is an autoimmune disease in which the immune system 
destroys cells in the pancreas. 
 
Typically, the disease first appears in childhood or early adulthood. Type 1 diabetes used to be known as juvenile-onset diabetes or insulin-
dependent diabetes mellitus (IDDM), but the disease can have an onset at any age.  Type 1 diabetes makes up around 5% of all cases of diabetes. 
 

What is type 1 diabetes? 
 
In type 1 diabetes, the pancreas is unable to produce any insulin, the hormone that controls blood sugar levels. 
 
Insulin production becomes inadequate for the control of blood glucose levels due to the gradual destruction of beta cells in the pancreas. This 
destruction progresses without notice over time until the mass of these cells decreases to the extent that the amount of insulin produced is 
insufficient. 
 
Type 1 diabetes typically appears in childhood or adolescence, but its onset is also possible in adulthood.  When it develops later in life, type 1 
diabetes can be mistaken initially for type 2 diabetes. Correctly diagnosed, it is known as latent autoimmune diabetes of adulthood. 
 

Causes of type 1 diabetes 
 
The gradual destruction of beta cells in the pancreas that eventually results in the onset of type 1 diabetes is the result of autoimmune 
destruction. The immune system turning against the body's own cells is possibly triggered by an environmental factor exposed to people who 
have a genetic susceptibility. 
 
Although the mechanisms of type 1 diabetes etiology are unclear, they are thought to involve the interaction of multiple factors: 
 

 Susceptibility genes - some of which are carried by over 90% of patients with type 1 diabetes. Some populations - Scandinavians and 
Sardinians, for example - are more likely to have susceptibility genes 
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 Autoantigens - proteins thought to be released or exposed during normal pancreas beta cell turnover or injury such as that caused by 
infection. The autoantigens activate an immune response resulting in beta cell destruction 

 
 Viruses - coxsackievirus, rubella virus, cytomegalovirus, Epstein-Barr virus and retroviruses are among those that have been linked to 

type 1 diabetes 
 

 Diet - infant exposure to dairy products, high nitrates in drinking water and low vitamin D intake have also been linked to the 
development of type 1 diabetes. 

 
Life with type 1 diabetes 
 
Type 1 diabetes always requires insulin treatment and an insulin pump or daily injections will be a lifelong requirement to keep blood sugar levels 
under control. The condition used to be known as insulin-dependent diabetes. 
 
After the diagnosis of type 1 diabetes, health care providers will help patients learn how to self-monitor via finger stick testing, the signs 
of hypoglycemia, hyperglycemia and other diabetic complications. Most patients will also be taught how to adjust their insulin doses.  As with 
other forms of diabetes, nutrition and physical activity and exercise are important elements of the lifestyle management of the disease. 
 

Type 2 Diabetes: Causes and Symptoms 
 
Type 2 is the most common form of diabetes, accounting for over 90% of all diabetes cases. 
 
The number of adults diagnosed with diabetes in the US has risen significantly in the past 30 years, almost quadrupling from 5.5 million cases in 
1980 to 21.3 million in 2012. 
 
Type 2 diabetes used to be known as adult-onset diabetes and noninsulin-dependent diabetes mellitus (NIDDM), but the disease can have an onset 
at any age, increasingly including childhood. 
 

What is type 2 diabetes? 
 
Type 2 diabetes mellitus most commonly develops in adulthood and is more likely to occur in people who are overweight and physically inactive. 
 
Unlike type 1 diabetes which currently cannot be prevented, many of the risk factors for type 2 diabetes can be modified. For many people, 
therefore, it is possible to prevent the condition. 
 
The International Diabetes Foundation highlight four symptoms that signal the need for diabetes testing: 
 

 Frequent urination 
 Weight loss 
 Lack of energy 
 Excessive thirst 

Causes of type 2 diabetes 
 



    

                      urHealth    
   Nu Mu LambdaNu Mu LambdaNu Mu LambdaNu Mu Lambda............                                                                                                                                        

     

                   

Alpha Phi Alpha Fraternity, Inc. Nu Mu Lambda Chapter.  May not be used, divulged, published, or otherwise disclosed without consent. 

                                                                                                                         15         
 



    

                      urHealth    
   Nu Mu LambdaNu Mu LambdaNu Mu LambdaNu Mu Lambda............                                                                                                                                        

     

                   

Alpha Phi Alpha Fraternity, Inc. Nu Mu Lambda Chapter.  May not be used, divulged, published, or otherwise disclosed without consent. 

                                                                                                                         16         
 

Insulin resistance is usually the precursor to type 2 diabetes - a condition in which more insulin than usual is needed for glucose to enter 
cells.3 Insulin resistance in the liver results in more glucose production while resistance in peripheral tissues means glucose uptake is impaired. 
 
The impairment stimulates the pancreas to make more insulin but eventually the pancreas is unable to make enough to prevent blood sugar 
levels from rising too high. 
 
Genetics plays a part in type 2 diabetes - relatives of people with the disease are at a higher risk, and the prevalence of the condition is higher in 
particular among Native Americans, Hispanic and Asian people.  Obesity and weight gain are important factors that lead to insulin resistance and 
type 2 diabetes, with genetics, diet, exercise and lifestyle all playing a part. Body fat has hormonal effects on the effect of insulin and glucose 
metabolism. 
 
Once type 2 diabetes has been diagnosed, health care providers can help patients with a program of education and monitoring, including how to 
spot the signs of hypoglycemia, hyperglycemia and other diabetic complications.  As with other forms of diabetes, nutrition and physical activity 
and exercise are important elements of the lifestyle management of the condition. 
 

Complications Caused by Diabetes 
 
Even when diabetes is well controlled, it raises the risk of other conditions such as heart disease, and poorly controlled diabetes can lead to 
serious complications. 
 
The good news is that diabetes prevention has greatly improved, leading to a drop in the rates of five major complications - including death - 
from 1990-2010 in the US. 
 

Causes of diabetes complications 
 
High blood glucose levels are damaging to blood vessels and can increase the likelihood of them narrowing through atherosclerosis. This damage 
also leads to poor supply of blood to nerves. 
 
Poorly controlled hyperglycemia persisting for years can lead to complications affecting small blood vessels (microvascular complications), 
large blood vessels (macrovascular complications) or both.  The process by which vascular disease develops is complex and occurs via 
numerous pathways that scientists continue to investigate. 
 

What complications are caused by diabetes? 
 
Microvascular complications - those resulting from damage to small blood vessels - are the most common complications of diabetes and include: 
 

 Retinopathy - disease of the eye 
 Nephropathy - disease of the kidneys 
 Neuropathy - disease of the nerves. 
 Macrovascular complications - those resulting from damage to large blood vessels – include: 

o Angina pectoris and heart attack 
o Transient ischemic attacks and strokes 
o Peripheral arterial disease. 
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Diabetic retinopathy 
 
Diabetic retinopathy is an eye complication caused by disease of the tiny blood vessels supplying the retina (the light-sensitive back of the eye). 
Early detection and preventive action are important. As symptoms do not appear before damage is done, anyone with diabetes - whether type 1 
or type 2 - should have their eyes regularly checked by an optometrist or ophthalmologist. 
 
Most people with diabetic retinopathy do not lose their vision, but blindness is nonetheless a risk. The key to prevention is tight control over 
blood sugar levels. Interventions are also available for diabetic retinopathy, such as laser photocoagulation. 
 
Diabetic nephropathy 
 
Diabetic nephropathy - kidney or renal disease - is another complication caused by damage to small blood vessels. 
 
Diabetes is the cause of most cases of the most serious kidney disease - end-stage renal disease. Nephropathy can also appear at other stages, 
from renal insufficiency through to chronic renal failure. There is a progressive decline in kidney function in terms of the glomerular filtration 
rate. 
 
Nephropathy is diagnosed by urine test and the primary treatment - as with other diabetes complications - is tight control of blood sugar levels. 
In addition, blood pressure treatment with drugs may be needed. 
 
Diabetic neuropathy 
 
Diabetic neuropathy - a disease of nerves - is also a complication caused by damage to small blood vessels. In this case, it involves capillaries 
supplying nerves. 
 
Foot complications 
 
Complications affecting the foot - often referred to as "diabetic foot" - result from neuropathy, nerve damage that causes tingling sensations, 
burning or stinging pain, weakness or loss of feeling. The nerves become damaged due to restricted blood supply. 
 
The phenomenon can also affect the hands, but it is the feet that are most commonly affected. Because of the loss of sensation for heat, cold or 
pain, and a lack of attention given to the feet, they are at risk from injury, wounds, blisters or ulcers going unnoticed. If left unnoticed, this 
condition can lead to infection and even gangrene and potential amputation. 
 
Nerve damage leads to skin changes, making the foot dry and prone to cracking or peeling. Poor circulation to the feet caused by vessel 
narrowing can also mean that any infections or wounds heal less readily. 
 
The key to preventing foot complications is to monitor the feet so that problems are spotted at the first opportunity. Seeking medical attention 
for any problems is important, as is getting the feet checked by a health care professional, such as a podiatrist, at least annually. Other practical 
measures include: 
 

 Keeping the feet clean and dry 
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Ensuring the nails are well-maintained 
 Wearing socks and shoes that fit comfortably and do not rub or squeeze the feet. 

 
Macrovascular complications 
 
Disease of the large blood vessels caused by diabetes can lead to angina, transient ischemic attacks or stroke, heart attack and peripheral 
arterial disease. Alongside microvascular disease, macrovascular disease also contributes to the risk of the heart disease cardiomyopathy. 
 
Screening, history and physical examination diagnose macrovascular disease, and treatment includes tight control of blood sugar levels as well 
as lipid- and blood pressure-lowering therapies. Other strategies include smoking cessation, aspirin and drugs known as ACE inhibitors. 
 
Adults with diabetes are two-to-four times more likely to have heart disease or a stroke than those without diabetes. A number of risk factors in 
people with diabetes contribute to macrovascular complications: 
 

 High blood pressure 
 Abnormal cholesterol and high triglyceride levels 
 Obesity 
 Lack of physical activity 
 Smoking 

 
Prevention of diabetes complications 
 
All the potential complications of diabetes can be prevented or controlled with tight glycemic control, which means keeping HbA1C levels below 
7%. 
 
Measures to keep control of glucose levels, in addition to drugs or insulin treatment, include exercise and diet. Additionally, keeping control of 
blood pressure and lipid levels helps to prevent complications of diabetes. 
 
As discussed above, close monitoring of health so that potential complications are spotted at the first opportunity is also a preventive measure, 
including specific checks for the eyes and feet. 
 

What is Insulin? 
 
Insulin is a hormone; a chemical messenger produced in one part of the body to have an action on another. It is a protein responsible for 
regulating blood glucose levels as part of metabolism. 
 
The body manufactures insulin in the pancreas, and the hormone is secreted by its beta cells, primarily in response to glucose.  The beta cells of 
the pancreas are perfectly designed "fuel sensors" stimulated by glucose.  As glucose levels rise in the plasma of the blood, uptake and 
metabolism by the pancreas beta cells are enhanced, leading to insulin secretion. 
 
Insulin has two modes of action on the body - an excitatory one and an inhibitory one: 
 

 Insulin stimulates glucose uptake and lipid synthesis 
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 It inhibits the breakdown of lipids, proteins and glycogen, and inhibits the glucose pathway (gluconeogenesis) and production of ketone 
bodies (ketogenesis). 

 
What is the pancreas? 

 
The pancreas is the organ responsible for controlling sugar levels. It is part of the digestive system and located in the abdomen, behind the 
stomach and next to the duodenum - the first part of the small intestine. 
 
The pancreas has two main functional components: 
 

 Exocrine cells - cells that release digestive enzymes into the gut via the pancreatic duct 
 The endocrine pancreas - islands of cells known as the islets of Langerhans within the "sea" of exocrine tissue; islets release 

hormones such as insulin and glucagon into the blood to control blood sugar levels. 
 
Islets are highly vascularized (supplied by blood vessels) and specialized to monitor nutrients in the blood. The alpha cells of the islets secrete 
glucagon while the beta cells - the most abundant of the islet cells - release insulin. 
 
The release of insulin in response to elevated glucose has two phases - a first around 5-10 minutes after glucose levels are raised and a second 
after 30-60 minutes. 
 

How does insulin regulate glucose? 
 
Glucose levels are tightly controlled by insulin so that the rate of glucose production by the liver is matched by the rate of use by the cells. In 
diabetes, hyperglycemia means that the loss of glucose through the urine is also needed to achieve this balance. 
 
In healthy individuals, the role of insulin is to keep a steady blood glucose level by ensuring sufficient release from the liver. Low insulin levels 
cause the release of glucose while more insulin inhibits glucose production by telling the liver to store glucose as glycogen. 
 
The importance of insulin for maintaining blood glucose levels is mainly due to this effect on liver storage and release. The uptake of glucose by 
cells can take place without insulin - the hormone simply accelerates this uptake through recruitment of glucose transporter molecules to the 
cell membrane. 
 
If there is a lack of insulin in the liver, the liver releases glucose into the bloodstream faster than tissues can metabolize it. 
 

Treatments for Diabetes 
 
Type 2 diabetes has a number of drug treatment options to be taken by mouth known as oral antihyperglycemic drugs or oral hypoglycemic 
drugs. 
 
Oral diabetes drugs are usually reserved for use only after lifestyle measures have been unsuccessful in lowering glucose levels to the target of 
an HbA1c below 7.0%, achieved through an average glucose reading of around 8.3-8.9 mmol/L (around 150-160 mg/dL). 
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The lifestyle measures that are critical to type 2 diabetes management are diet and exercise, and these remain an important part of treatment 
when pills are added. 
 
People with type 1 diabetes cannot use oral pills for treatment, and must instead take insulin. 
 

How do oral drugs lower glucose levels? 
 
Oral antihyperglycemic drugs have three modes of action to reduce blood glucose levels: 
 

 Secretagogues enhance insulin secretion by the pancreas 
 Sensitizers increase the sensitivity of the peripheral tissues to insulin 
 Inhibitors impair gastrointestinal absorption of glucose. 

 
Each class of antihyperglycemic drug has a different adverse event or safety profile, and side effects are the main consideration when it comes 
to choosing a medication. 
 
Possible side effects range from weight gain, through gastrointestinal ones such as diarrhea, to pancreatitis and more serious problems. 
Hypoglycemia is also a possible adverse event. 
 

What oral drugs are available for type 2 diabetes? 
 
No one particular choice of oral hypoglycemic is considered the most effective form of treatment - the decision over which drug to use is 
instead based on: 
 

 Consideration of the adverse side effects 
 Convenience and overall tolerability 
 Personal preference. 

 
In reality, weighing up each drug is something to do in partnership with a prescriber - guidelines partly drawn up by the American Diabetes 
Association list a great number of advantages and disadvantages for each of the available drug treatments, including the consideration of cost. 
 
The use of a single drug can be escalated to combination therapy with a second drug in an effort to improve glycemic control. 
 
Metformin is usually the first treatment offered, however, and it is the most widely used oral antihyperglycemic. Metformin is a sensitizer in the 
class known as biguanides; it works by reducing the amount of glucose released by the liver into the bloodstream and increasing cellular 
response to insulin. A metformin pill is usually taken twice a day. 
 
This drug is a low-cost antihyperglycemic with mild side effects that can include diarrhea and abdominal cramping. Metformin is not associated 
with weight gain or hypoglycemia. 
 
Sulphonylureas are secretagogues that increase pancreatic insulin secretion. There are several drug names in this class, including: 
 

 Chlorpropamide 



    

                      urHealth    
   Nu Mu LambdaNu Mu LambdaNu Mu LambdaNu Mu Lambda............                                                                                                                                        

     

                   

Alpha Phi Alpha Fraternity, Inc. Nu Mu Lambda Chapter.  May not be used, divulged, published, or otherwise disclosed without consent. 

                                                                                                                         23         
 

 Glimepiride 
 Glipizide 
 Glyburide 

 
Again, the choice of drug is an individual one. In the case of sulphonylureas, the choice depends on daily dosing and the level of side effects. 
These drugs are associated with weight gain and hypoglycemia. 
 
Glitazones (also known as thiazolidinediones) are sensitizers - they increase the effect of insulin in the muscle and fat and reduce glucose 
production by the liver. 
 
Two glitazones are available: pioglitazone and rosiglitazone. These drugs can have the side effects of weight gain or swelling and are associated 
with increased risks of heart disease and stroke, bladder cancer and fractures. 
 
In the UK, rosiglitazone was withdrawn from the market over concerns about adverse events.4 In 2015, it remains available in the US, 
with information on its safety provided by the US Food and Drug Administration (FDA). 
 
Alpha-glucosidase inhibitors are intestinal enzyme inhibitors that block the breakdown of carbohydrates into glucose, reducing the amount 
absorbed in the gut. 
 
Available as acarbose and miglitol, they are not usually tried as first-line drugs because of common side effects of flatulence, diarrhea and 
bloating, although these may reduce over time. 
 
Dipeptidyl peptidase-4 (DPP4) inhibitors include alogliptin, linagliptin, saxagliptin and sitagliptin. 
 
Also known as gliptins, DPP4 inhibitors have a number of effects, including stimulating pancreatic insulin (by preventing the breakdown of the 
hormone GLP-1). They may also help with weight loss through an effect on appetite. 
 
These drugs do not increase the risk of hypoglycemia. Mild possible side effects are nausea and vomiting. 
 
Sodium-glucose co-transporter 2 (SGLT2) inhibitors include canagliflozin and dapagliflozin. They work by inhibiting the reabsorption of 
glucose in the kidneys, causing glucose to be excreted in the urine (glycosuria). 
 
SGLT2s may also cause modest weight loss. Side effects include urinary infection. 
 
Meglitinides include repaglinide and nateglinide. They stimulate the release of insulin by the pancreas. Meglitinides are associated with a higher 
chance of hypoglycemia and must be taken with meals three times a day. As a result, these drugs are less commonly used. 
 

Diabetes: Self-Monitoring of Blood Glucose 
 
Tight control of blood sugar levels is difficult to achieve. Levels can fall too low even with the best adherence to demanding daily self-monitoring 
schedules. 
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The proportion of people in the US with a diagnosis of diabetes who undertake self-monitoring of glucose has risen dramatically - from 36% in 
1994 to 64% in 2010. 
 
All patients newly diagnosed with type 1 diabetes will receive training on how to do their blood sampling and how to act on readings. Increasing 
numbers of people with type 2 diabetes - even those who do not need insulin treatment - are also recommended to self-monitor their blood 
glucose levels. 
 

What is blood glucose self-monitoring? 
 
The aim of self-monitoring is to collect detailed information about blood glucose levels over time at multiple points. It helps maintain constant 
glucose levels and prevent hypoglycemia, and allows the following to be scheduled accordingly: 
 

 The treatment regime/insulin doses 
 Dietary intake 
 Physical activity 

 
Such glycemic control is important in the prevention of the long-term complications of diabetes. 
 
In addition to monitoring diabetes treatment effects and identifying blood sugar highs and lows, self-monitoring is a strategy that guides overall 
treatment goals. Self-monitoring also gives insight into how diet, exercise and other factors, such as illness and stress, affect blood sugar levels. 
 
Self-monitoring helps patients improve their knowledge of glucose levels and the effects of different behaviors on their blood glucose.  Patients 
on glucose-lowering drugs can take their self-monitoring records to their health care provider, allowing them to measure prescriptions 
accordingly and recommend any adjustments to diet and exercise. 
 
Strict glycemic control in type 1 diabetes is difficult to achieve - even with good education on self-monitoring, the most frequent measurement 
does not give enough information to avoid hypoglycemia. 
 

Who should self-monitor blood glucose? 
 
It was previously only people with insulin-treated diabetes - type 1 in particular - who would be recommended to self-monitor their blood glucose 
levels. 
 
International guidelines now state that there is enough evidence for the benefit of glycemic control to recommend self-monitoring to anyone with 
diabetes, including those with type 2 diabetes who do not need insulin treatment, as long as there is sufficient healthcare support. Adequate 
support entails the following: 
 

 The monitoring is incorporated into an education program to promote appropriate treatment adjustments according to blood glucose 
values 

 
 There is shared management with health care providers to provide a clear set of instructions for acting on results. 
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The type of diabetes determines how regularly self-measurement is needed. Type 1 diabetes demands several daily measurements whereas 
insulin-treated type 2 diabetes needs only around two a day. If no insulin treatment is needed, less than daily measurement may be sufficient. 
 

Target blood glucose levels 
 
The overall goal of glycemic control for adults with diabetes has been set by the American Diabetes Association, whose guidance is followed by 
health care providers. It states: 
 

 The HbA1c level (a marker of average glucose levels over recent months) should be lowered to 7% to reduce the risk of diabetes 
complications 

 If possible, and as long as hypoglycemia can be avoided, some individuals may be able to target an HbA1c of 6.5% 
 
Less ambitious HbA1c targets (such as getting below 8%) are appropriate for some patients, including those who have any of the following: 
 

 History of severe hypoglycemia 
 Limited life expectancy 
 Advanced diabetes complications 
 Extensive coexisting conditions 

 
Less stringent targets may also be appropriate for people with long-standing diabetes who find targets difficult in spite of disease management 
strategies. 
 
The 7% HbA1c level informs the equivalent self-monitoring targets that patients can aim for (and again, less ambitious targets are appropriate 
for some patients): 
 

 Before meals (preprandial) - 70-130 mg/dL (3.9-7.2 mmol/L) 
 After meals (postprandial, 1-2 hours after start of meal) - less than 180 mg/dL 

 
How is a blood glucose monitor used? 

 
A glucose meter electronically reads a small sample of blood on a test strip. The blood is usually drawn by a skin prick at the tip of a finger. 
 
Over 20 types of glucose meter are commercially available, varying in size, the amount of blood needed and electronic memory and analysis 
features. While some enable graphs to be computed, for many it is up to the user to keep meticulous records including details of times, diet and 
exercise. 
 
Practical tips for blood glucose monitoring include: 
 

 Handle the meter and test strips with clean, dry hands 
 Use the test strips specified for the meter and keep these in the original container 
 Use a test strip only once and discard 
 Strips can be calibrated with the meter for accuracy, and some meters require coding with each new canister of strips 
 Check for expiration dates 
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Keep in a cool, dry place 
 Take the meter to office visits for checks by providers. 

 
Practical steps are also needed in preparation of the skin prick for a blood sample. The skin site should be cleaned with warm, soapy water and 
dried, or an alcohol pad can be used. Otherwise - if food has been handled recently, for example - false readings can occur. 
 
The lancet sizes vary and can be adjusted to prick the skin and produce the different amounts of blood needed by various meters. Thinner and 
sharper lancets are typically the most comfortable. Lancets should not be reused after single use. 
 
To reduce pain, the sides of the finger can be used and fingers can be rotated, including any of the five digits instead of the index finger or 
thumb.  While the most accurate measurements are enabled by the use of the fingertips or outer palm, some meters allow the use of other sites 
such as the upper arms and thighs. 
 

When should glucose self-monitoring tests be done? 
 
Individual cases of diabetes require different levels of blood glucose monitoring. The frequency of testing can change for an individual as well; 
the frequency may need to be intensified in the event of changes to medications, stress levels, diet or activity levels. 
 
Examples of the sort of information that can be provided by meter readings include checking oral medicines or long-acting insulins through the 
use of nighttime fasting blood glucose (FBG) readings, taken at around 3 or 4 a.m. 
 
Test results from before eating can help to guide changes to meals or medicines, and those obtained 1-2 hours following a meal are informative 
when learning how blood sugar levels are affected by food. 
 
Tests at bedtime also help inform adjustments to diet or medications. 
 

Real-time continuous glucose monitoring 
 
Continuous glucose monitoring overcomes the problem of taking numerous manual daytime readings from skin pricks. 
 
People with type 1 diabetes typically do between four and eight finger-prick measurements each day, and rarely monitor nighttime blood glucose 
levels. 
 
Such self-monitoring can lead to rapid changes in blood glucose known as excursions, including postprandial hyperglycemia, asymptomatic 
hypoglycemia and fluctuations overnight. 
 
Real-time continuous glucose monitoring has been shown to be more effective than self-blood glucose measurement in reducing HbA1c in type 1 
diabetes because it provides detailed information on glucose patterns and trends. 
 
The major factor crucial to the success of the devices is motivation and compliance of the user.  The available continuous monitors - some of 
which are combined with insulin pumps - consist of an electrochemical sensor placed under the skin and replaced every 3-7 days. 
 

Managing Diabetes with Diet & Food Planning 
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Alongside exercise, a healthy diet is an important element of the lifestyle management of diabetes, as well as being preventive against the onset 
of type 2 diabetes. 
 
Maintaining a good diet is also a vital part of keeping tight control of blood sugar levels, itself important for minimizing the risk of 
diabetes complications.  The good news for people living with diabetes is that the condition does not preclude any particular type of food or 
require an unusual diet - the goal is much the same as it would be for anyone wishing to eat a healthy, balanced diet. 
 

What diet is best for diabetes? 
 
Having diabetes does not involve any particularly difficult dietary demands, and while sugary foods obviously affect blood glucose levels, the diet 
does not have to be completely sugar-free. 
 
Dietary concerns vary slightly for people with different types of diabetes. For people with type 1 diabetes, diet is about managing fluctuations in 
blood glucose levels while for people with type 2 diabetes, it is about losing weight and restricting calorie intake.  For people with type 1 diabetes, 
the timing of meals is particularly important in terms of glycemic control and in relation to the effects of insulin injection. 
 
In general, however, a healthy, balanced diet is all that is needed, and the benefits are not confined to good diabetes management - they also 
mean good heart health.  A healthy diet typically includes a variety of fruits and vegetables, whole grains, low-fat dairy products, skinless poultry 
and fish, nuts and legumes and non-tropical vegetable oils. 
 
The following are some general dietary tips for a healthy lifestyle: 
 

 Eat regularly - avoid the effects on glucose levels of skipping meals or having delayed meals because of work or long journeys (take 
healthy snacks with you) 

 Eat vegetables and fruits and eat them in place of high-calorie foods - a variety of fresh, frozen and canned is good, but avoid high-
calorie sauces and food containing added salt or sugar 

 Whole grains high in fiber are recommended as a healthy source of carbohydrate 
 Eat pulses, a low-fat starchy source of protein and fiber, such as beans, lentils, chickpeas and garden peas 
 Reduce intake of saturated and trans fats by having poultry and fish without the skin and cooked, for example, under the grill, rather 

than fried 
 Take a similar approach to cooking red meat while reducing intake and looking for the leanest cuts 
 Eat fish twice a week or more, but avoid batters and frying - go for oily fish such as salmon, mackerel, sardine, trout and herring, which 

are rich sources of omega-3 
 Avoid partially hydrogenated vegetable oils and limit saturated fat and trans fat - replace them with monounsaturated and 

polyunsaturated fats 
 Dairy awareness helps reduce fat intake - select skim (fat-free) milk and low-fat (1%) dairy products, reduce consumption of cheese 

and butter and swap out creamy sauces for tomato-based ones 
 Cut back on sugar by avoiding added sugars in drinks and foods - have tea and coffee without sugar, avoid fruit that is canned in syrup 

and pay attention to food labels 
 Cut back on salt - prepare foods at home with little or no salt and avoid foods with high sodium such as processed foods 
 Cut back on portion sizes - be wary of amounts consumed when eating out 
 Be wary of "diabetic" foods - they are of no particular benefit and can be expensive 
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Drink alcohol only in moderation - as a guide, no more than one drink a day for women and no more than two for men. 
 

Meal planning - American Diabetes Association 
 
Professional help with lifestyle changes for diabetes 
 
In the US, the Community Preventive Services Task Force run diabetes prevention programs that help with improving diet for people at risk of, or 
newly diagnosed with type 2 diabetes. The programs may include: 
 

 Goals toward weight loss 
 Individual and group education sessions on diet and exercise 
 Meetings with diet and exercise counselors 
 Individually designed diet and exercise plans. 
 Participants in the national diabetes prevention program have access to a lifestyle coach to learn more about healthy eating and 

exercise 
 
Obesity, diabetes and diet 
 
Obesity is a risk factor for type 2 diabetes, and obesity in people who already have diabetes results in poor control of blood sugar, blood 
pressure and cholesterol levels.  Another concern with being overweight or having obesity is that it can worsen many of the complications of 
diabetes. 
 
Weight loss can be achieved by following the recommendations above and restricting the intake of calories. 
 

Managing Diabetes with Physical Activity and Exercise 
 
According to the Centers for Disease Control and Prevention (CDC), over 29 million people in the United States have diabetes - a condition where 
the body either doesn't make enough insulin (type 1 diabetes), or is unable to use insulin properly (type 2 diabetes). 
 
Insulin is a hormone, made in the pancreas, which regulates blood sugar (glucose) levels, and allows the body to use glucose for energy. 
 
Exercise can help reduce complications of diabetes including: 
 

 Heart disease and stroke 
 Blindness and other eye problems 
 Kidney disease 
 Amputations caused by damage to blood vessels and nerves, leading to infection 

 
A further 86 million people have prediabetes - a health condition that increases their risk of developing type 2 diabetes and other illnesses. 
 

Exercise and diabetes 
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Preventing the onset of diabetes for those with prediabetes, or managing symptoms for those who already have the condition, is crucial to 
maintain health and prevent complications. Exercise is one proven way to help manage diabetes. 
 
According to a joint position statement by The American College of Sports Medicine and the American Diabetes Association, exercise: 
 

1. plays a key role in preventing and controlling blood sugar levels 
2. can prevent or delay type 2 diabetes 
3. can prevent diabetes during pregnancy (gestational diabetes) 

 
Staying physically active also helps prevent diabetes-related health complications and improves overall quality of life. 
 
Exercise is useful for those with diabetes because it improves insulin sensitivity by helping the cells of the body use available insulin. Physical 
activity also stimulates a separate mechanism, unrelated to insulin, to allow the cells to use glucose for energy, thereby regulating blood glucose 
levels. 
 

Types of exercise for people with diabetes 
 
The American Diabetes Association recommends two types of physical activity for those with diabetes: Aerobic exercise and strength training. 
 
Aerobic exercise 
 
Also known as cardiovascular exercise, aerobic activity helps the body use insulin more effectively. It brings other benefits too, including: 
 

 stress relief 
 improved circulation 
 reduced risk of heart disease 
 lower blood pressure 
 improved cholesterol levels 
 strong bones 
 weight management 
 better mood 

 
Examples of aerobic exercises include: 
 

 brisk walking or hiking 
 low-impact aerobic exercise classes 
 swimming 
 rowing 
 cycling 
 basketball 
 dancing 
 skating 
 tennis 
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How much aerobic activity is needed? 
 
The President’s Council on Fitness, Sports and Nutrition recommends:  30 minutes daily of moderate physical aerobic activity at least 5 times 
weekly 
 
This recommendation is for adults aged 18-64. Adults with diabetes should also aim to meet this target.  Those with a busy schedule may find it 
helpful to do several shorter workouts totaling 30 minutes daily - research suggests that the benefits received are similar to those associated 
with one longer workout. 
 
Strength training 
 
Strength training, or resistance training, helps lower blood sugar levels and increases insulin sensitivity. In addition, it increases resting 
metabolism and builds stronger bones and muscles, reducing the risk of osteoporosis. 
 
Examples of strength training include: 
 

 lifting free weights 
 lifting heavy objects, such as bottles of water or canned food 
 weight machines 
 resistance bands 
 exercises that use body weight such as sit-ups, squats, planks, and push-ups 
 strength training classes 

 
How much strength training is needed? 
 
Strength training should be undertaken at least twice a week, in addition to the recommended amount of aerobic activity. 
 
Stretching exercises 
 
Stretching exercises are important for everyone, including those with diabetes. Stretching: 
 

 reduces the risk of injury from aerobic exercises or strength training 
 increases flexibility 
 prevents muscle soreness 
 lowers stress levels 

 
Incidental physical activity 
 
It can be useful to consider incidental physical activity - everyday activities that aren't classed as exercise but involve movement. 
Some research suggests that such activities can contribute to improved fitness. 
Types of incidental physical activities include: 
 

 taking the stairs instead of the elevator 
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 walking to the bus stop 
 vacuuming 
 moderate intensity gardening 
 walking around the shopping mall 
 washing the car 

 
Monitoring blood glucose levels when exercising 
 
To exercise safely, many people with diabetes - particularly those with type 1 diabetes or those on diabetes medications - may need to check 
their blood glucose levels before, during, and after exercise.  This indicates how well the body is responding to exercise, and may help avoid 
blood sugar fluctuations, which can be dangerous. 
 
Testing blood glucose before, during, and after exercise.  Blood sugar levels should be tested 30 minutes before exercise. If they are: 
 

 Lower than 100 milligrams per deciliter (mg/dL) - blood sugar may be too low to exercise. Low blood sugar is known as hypoglycemia. 
 Between 100 and 250 mg/dL - this is the optimal range, within which it is safe for most people to begin exercising. 
 250 mg/dL or higher - blood sugar may be too high to exercise. Carry out a urine test for ketones (which indicate more insulin is 

needed to control blood sugar). This is generally only a concern for those with type 1 diabetes. 
 
During exercise, particularly long workouts or new activities, blood sugar levels should be tested every 30 minutes. Stop exercising if any of the 
following signs are there: 
 

 blood sugar falls below 70 mg/dL 
 weakness 
 tingling 
 confusion 

 
After exercise, check blood sugar levels immediately. Recheck levels several times over the following day - physical activity can lower blood 
glucose for up to 24 hours. 
 
Hypoglycemia and exercise 
 
If hypoglycemia (low blood sugar) is experienced during or after a workout, it should be treated immediately. This involves taking at least 15-20 
grams of fast-acting carbohydrate such as: 
 

 a sports drink 
 regular soda 
 glucose gel 
 jelly beans 
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Blood glucose levels should be tested after 20 minutes, and the treatment repeated if they haven't returned to normal. Follow the fast-acting 
carbohydrates with a protein such as peanut butter and crackers. Do not resume exercise until blood glucose returns to above 100 mg/dL. 
 
If hypoglycemia occurs regularly during exercise, it may be necessary to adjust medications or the exercise regimen, or to simply eat a small 
snack before working out. Skipping meals, strenuous exercise, or prolonged workouts can all cause hypoglycemia. 
 
It should be noted that people with type 1 diabetes are more likely to experience hypoglycemia during or after exercising, although people with 
type 2 diabetes may have issues if they are on medication for their condition. 
 

When to see a doctor 
 
It is advisable to consult a doctor before beginning any new workout program.  A doctor can advise on the impact of medications on blood sugar 
levels during activities, and can provide a target range for blood glucose levels during workouts. They may give advice on the best time to 
exercise, based on the patient's individual schedule, meal plan, and medications. 
 
A doctor may also perform a physical check-up, looking at: 
 

 heart health 
 blood pressure 
 diabetes-related complications 

 
Depending on these complications, it may be advisable to avoid strenuous activities, or specific sports.  It is also important to consult a doctor if 
hypoglycemia is experienced regularly during or after exercise, or if any other undesirable side effects are experienced. 
 
Other considerations 
 
Beginning an exercise plan can be daunting. It is important to: 
 

 Set realistic goals - start slowly - with just 5-10 minutes of exercise daily - and gradually increase the frequency and intensity of the 
activity. 

 Include aerobic and strength-based activities - an exercise plan for diabetes management should include both aerobic exercise and 
strength training - research indicates undertaking both forms of physical activity is more effective than doing just one of the two. 

 Take precautions - always keep fast-acting carbohydrates on-hand in case of hypoglycemia. Consider wearing a medical alert 
bracelet in case of emergency. 

 Choose footwear wisely - many people with diabetes have problems with their feet, due to poor circulation and nerve damage. Wear 
comfortable and supportive running shoes. 

 Be consistent - to reap the benefits of exercise for diabetes, it should be undertaken regularly. 
 

Hypoglycemia - Symptoms, Causes and Treatments 
 
Hypoglycemia is a complication of diabetes treatment whereby blood sugar levels fall too low.  Strict glycemic control is important for reducing 
the risk of other serious complications but it also raises the risk of hypoglycemia. 
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Hypoglycemia is an iatrogenic problem - a condition brought on by medical intervention. Hypoglycemia is the most common complication of 
diabetes treatment with insulin. 
 

Causes of hypoglycemia 
 
Hypoglycemia occurs when blood glucose levels fall below 4 mmol/L (72mg/dL). 
 
The symptoms of hypoglycemia are ultimately caused by glucose deprivation of the nerves. There are two types of hypoglycemia symptoms: 
neurogenic and neuroglycopenic symptoms.  Neurogenic symptoms arise from the perception of physiological changes caused by the involuntary 
nervous system's response to hypoglycemia, while neuroglycopenic symptoms result from glucose deprivation of the brain. 
 

Symptoms of hypoglycemia 
 
Hypoglycemia can be dangerous and its onset can be quick. As a result, it is important to learn how to recognize its symptoms. 
 
Mild or moderate hypoglycemia can lead to symptoms including the following: 
 

 Headache 
 Sweating, chills or clamminess 
 Heart palpitations 
 Lightheadedness or dizziness 
 Blurred vision 
 Agitation. 

 
Other symptoms include: 
 

 Trembling or shakiness 
 Anxiety 
 Hunger 
 Paresthesias such as tingling or numbness in the lips or tongue 
 Looking pale 

 
The neuroglycopenic symptoms can be the most severe and result from glucose deprivation of the brain. These symptoms include: 
 

 Confusion 
 A sensation of warmth 
 Weakness or fatigue 
 Severe cognitive failure 
 Seizure or convulsions 
 Coma 

 
Treatments for hypoglycemia 

 



    

                      urHealth    
   Nu Mu LambdaNu Mu LambdaNu Mu LambdaNu Mu Lambda............                                                                                                                                        

     

                   

Alpha Phi Alpha Fraternity, Inc. Nu Mu Lambda Chapter.  May not be used, divulged, published, or otherwise disclosed without consent. 

                                                                                                                         39         
 



    

                      urHealth    
   Nu Mu LambdaNu Mu LambdaNu Mu LambdaNu Mu Lambda............                                                                                                                                        

     

                   

Alpha Phi Alpha Fraternity, Inc. Nu Mu Lambda Chapter.  May not be used, divulged, published, or otherwise disclosed without consent. 

                                                                                                                         40         
 

An episode of hypoglycemia can be treated quickly and effectively with 15-20 grams of glucose. 
If glucose is not available, other fast-acting, simple carbohydrate alternatives include a tablespoon of honey, sweets such as jelly beans and 
250ml of a non-diet soft drink or fruit juice. 
 
Around 15 minutes after administering the initial treatment, the patient should check their blood glucose level if possible. If it is not over 4.4 
mmol/L (80 mg/dL), another 15 grams of glucose should be taken. 
 
In cases where there is unconsciousness or an inability to swallow, trained health care professionals or careers can treat hypoglycemia by 
injecting either one milligram of glucagon (which causes the liver to release glucose) under the skin or into the muscles, or 50 mL of a 50% 
dextrose solution (25 grams) into a vein. 
 
An emergency ambulance should be called for a case involving loss of consciousness or if treatment is not available. Further infusion may follow 
glucagon or dextrose injection. 
 

What is hypoglycemia unawareness? 
 
Hypoglycemia unawareness is the inability to perceive the symptoms of hypoglycemia, resulting in a loss of warning symptoms for low blood 
glucose levels. 
 
People who have had type 1 diabetes for a long time may develop hypoglycemia unawareness. The condition is more common in cases of type 1 
diabetes - occurring in about 40% of cases - than it is in cases of type 2 diabetes. 
 
The condition is also more likely to occur among people who have stopped sensing the early warning signs due to frequently having low blood 
glucose levels and among those who achieve tight glycemic control. The exact mechanism of hypoglycemia unawareness is not fully understood, 
however. 
 
Recent episodes of hypoglycemia lead to a shift in the thresholds for symptoms of hypoglycemia, leading future episodes to occur at 
progressively lower glucose concentrations. As a result, patients with recurrent hypoglycemia often tolerate abnormally low blood glucose 
levels without experiencing symptoms. 
 
If episodes of hypoglycemia are frequently occurring, it is important to consult a doctor. Hypoglycemia may be related to the treatment regime 
rather than any mistakes over missed meals, excess insulin, alcohol consumption and physical activity. 
 

Hyperglycemia - Symptoms, Causes and Treatments 
 
Hyperglycemia is a term referring to high blood glucose levels - the condition that often leads to a diagnosis of diabetes. 
 
High blood glucose levels are the defining feature of diabetes, but once the disease is diagnosed, hyperglycemia is a signal of poor control over 
the condition. 
 
Hyperglycemia is defined by certain high levels of blood glucose: 
 

 Fasting levels greater than 7.0 mmol/L (126 mg/dL) 
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 Two-hours postprandial (after a meal) levels greater than 11.0 mmol/L (200 mg/dL). 
 Chronic hyperglycemia usually leads to the development of diabetic complications. 

 
Symptoms of hyperglycemia 

 
The most common symptoms of diabetes itself are related to hyperglycemia - the classic symptoms of frequent urination and thirst. 
 
Typical signs and symptoms of hyperglycemia that has been confirmed by blood glucose measurement include: 
 

 Thirst and hunger 
 Dry mouth 
 Frequent urination, particularly at night 
 Tiredness 
 Recurrent infections, such as thrush 
 Weight loss 
 Vision blurring 

 
Causes of hyperglycemia 

 
Hyperglycemia often leads to the diagnosis of diabetes. For people already diagnosed and treated for diabetes, however, poor control over blood 
sugar levels leads to the condition. Causes of this include: 
 

 Eating more or exercising less than usual 
 Insufficient amount of insulin treatment (more commonly in cases of type 1 diabetes) 
 Insulin resistance in type 2 diabetes 
 Illness such as the flu 
 Psychological and emotional stress 
 The "dawn phenomenon" or "dawn effect" - an early morning hormone surge. 

 
Treatment and prevention of hyperglycemia 

 
Prevention of hyperglycemia for people with a diabetes diagnosis is a matter of good self-monitoring and management of blood glucose levels, 
including adherence to insulin regimes if necessary. 
 
For someone who has not been diagnosed with diabetes, symptoms of hyperglycemia need to be reported to a doctor so that they can test for 
diabetes - other conditions can also lead to hyperglycemia. 
 
Control of high blood sugar is important to prevent complications caused by chronic hyperglycemia. A doctor may need to review the treatment 
plan for a diabetes patient who becomes hyperglycemic and they may decide to take one of the following actions:  
 

 Raise the insulin dose 
 Recommend dietary changes 
 Recommend more exercise 
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Recommend closer glucose monitoring 
 

Hyperglycemia can lead to diabetic ketoacidosis 
 
It is important to attend to hyperglycemia since it can lead to a dangerous complication known as ketoacidosis that can result in coma and even 
death. Ketoacidosis rarely occurs in type 2 diabetes, typically occurring in cases of type 1 diabetes. 
 
High levels of glucose in the blood mean that insufficient levels of glucose are available to cells for their energy needs. As a result, the body 
resorts to breaking down fat so that energy is derived from fatty acids. This breakdown produces ketones, leading to higher acidity of the blood. 
 
Diabetic ketoacidosis requires urgent medical attention and, alongside hyperglycemia and its symptoms, is signaled by: 
 

 Nausea or vomiting 
 Abdominal pain 
 A fruity smell on the breath 
 Drowsiness or confusion 
 Hyperventilation 
 Dehydration 
 Loss of consciousness 

 
Hospital treatment of ketoacidosis includes the administering of intravenous fluids and insulin. 
 

Diabetes: Taking Insulin 
 
Having insulin-dependent diabetes means a lifelong dependence on daily injections of insulin. In addition to people with type 1 diabetes, those with 
type 2 diabetes that is unresponsive to oral drugs must also take insulin. 
 
A typical patient with type 1 diabetes may need more than 60,000 injections across their lifetime, requiring two or more injections every day. 
 
"Ever since the introduction of insulin for the treatment of diabetes, methods of administering it other than by injection have been investigated." 
That is a quote from a paper published in The Lancet in 1940, and investigations continue to this day. 
 
The main obstacle to finding a way of delivering insulin in pill form is the digestive system itself - either the gut breaks the insulin down or the 
insulin moves through intact because it is unable to pass through the gastrointestinal membrane. 
 

Different preparations of insulin 
 
In the US, all insulin that is sold has been manufactured in a laboratory. Although animal insulins used to be available, preparations from pigs and 
cattle have now been withdrawn from the market. Information and warnings about importing these animal preparations from abroad have 
been published by the US Food and Drug Administration. 
 
Analogs of human insulin are manufactured forms with some structural changes built in, differing in their amino acid sequence to alter their 
pharmacological characteristics. 
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Insulin can be manufactured to produce different actions. The rapid-acting insulins are insulin glulisine, insulin lispro and insulin aspart. Short-
acting insulins are insulin regular, while intermediate-acting insulins are neutral protamine Hagedorn (NPH) insulin, also known as isophane 
insulin. Finally, the long-acting insulins are insulin detemir and insulin glargine. 
 
Different preparations of insulin provide a range of options in terms of how quickly they take effect, their peak time of action and their overall 
duration of effect: 
 

 Rapid-acting insulin analogs have an onset of action at between 5-15 minutes, a peak action at 30-90 minutes and an overall duration of 
effect of 3-5 hours 

 Short-acting, regular insulin has an onset of action at between 30-60 minutes, a peak action at 2-3 hours and an overall duration of 
effect of 5-8 hours. The optimum time for injecting is 30 minutes before eating 

 Intermediate-acting insulins have an onset of action at between 2-4 hours, a peak action at 4-12 hours and an overall duration of effect 
of 10-18 hours 

 Long-acting insulins have an onset of action at between 2-10 hours, a peak action at 6-16 hours (except insulin glargine, which has no 
peak) and an overall duration of effect of 16-24 hours. These insulins maintain glucose levels fairly uniformly over a 24-hour period. 

 
Insulins may also be mixed at 30:70, 25:75 and 50:50 combinations to produce two peak times of action. 
 

Practical advice for injecting insulin 
 
With practice and good technique, injecting insulin can become more comfortable. The needle is very small, and injection is not into a muscle or 
vein but under the skin. The three areas of skin most commonly used are the stomach, the buttocks and the thighs. 
 
The choice of site depends on a number of factors but can be rotated to help avoid the formation of lumps. Different sites result in different 
rates of absorption. Insulin is absorbed quickest through the abdomen, followed by the arm, and then the thigh and finally the buttocks.4,9 If 
physical exertion takes place after injection, this also increases absorption by increasing blood flow. Massage of the injection site also has an 
effect. 
 
Injections to the same area should be varied by keeping injections a couple of finger widths apart. Other practical tips include: 
 

 Avoiding the belly button, the inner thigh, the lower buttock, scars and broken blood vessels or varicose veins 
 If using the thigh, keep injections at least 4 inches below the top of the leg and above the knee 
 If using the arm, inject into the fatty area at the back, between the shoulder and elbow 
 If using the buttock, use the hip area. 

 
Insulin side effects 
 
Very rarely, a serious and life-threatening allergic reaction can be experienced after insulin injection. This anaphylaxis is a medical emergency 
requiring immediate medical care. Serious insulin side effects and anaphylactic reactions are signaled by: 
 

 Rash or itching over the whole body 
 Swelling (edema) of the tongue, throat, arms, hands, feet, ankles or lower legs 
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 Difficulty swallowing 
 Wheezing 
 Dizziness 
 Blurred vision 
 Fast heartbeat (tachycardia) or abnormal heartbeat rhythm 
 Sweating 
 Weakness 
 Muscle cramps 
 Significant weight gain in a short period of time. 

 
Gradually increasing insulin doses under medical supervision is used as a treatment to desensitize an individual with a severe insulin allergy. 
 
Side effects of insulin that are more common include: 
 

 Hypoglycemia - low blood sugar levels that can result from the timing of the insulin injection. Hypoglycemia might be avoided by 
shifting a pre-dinner dose of intermediate-acting insulin to bedtime, or reducing a bedtime dose 

 Weight gain - this may happen initially when insulin therapy is started, due to correction of protein and energy metabolism. Later 
weight gain may be caused by fluid retention or excessive eating due to hypoglycemia 

 Lipohypertrophy - raised lumps in the skin caused by repeated injections at the same site; this is can be prevented by the rotation of 
injection sites 

 Other local effects - these are less common than lipohypertrophy and include infection, injection site abscess (both of which can be 
prevented with good injection practices), allergy and lipoatrophy (loss of fat tissue). 

 
Inhaled insulin 

 
Human insulin inhalation powder (Afrezza) became available by prescription in the US in February 2015, the only inhaled insulin available at the 
time. It is available at around twice the cost of the injected rapid-acting insulins. 
 
Afrezza is a rapid-acting, dry-powder formulation of recombinant human insulin manufactured by Mannkind and Sanofi and may be used in the 
treatment of adults with type 1 or type 2 diabetes. In patients with type 1 diabetes, the drug must be used in combination with long-acting insulin. 
 
A single inhalation of Afrezza is taken at the beginning of meals.  This is not the first inhaled insulin product to reach the market - a rapid-acting 
insulin, Exubera, was approved in 2006 but withdrawn just a year later by its manufacturer. That early device was a cumbersome size - about 
the size of a flashlight. 
 
Afrezza, however, is delivered via a smaller, palm-sized device that can be held comfortably between thumb and finger.  Long-term evidence on 
the safety of Afrezza is still to be gathered. To date, coughing has been identified as a common side effect, and there has been evidence of throat 
pain and irritation. As with other insulins, it can also lead to hypoglycemia. 
 
Patients with chronic lung diseases such as asthma and chronic obstructive pulmonary disease (COPD) are contraindicated from using Afrezza 
because it increases the risk of bronchospasm. The formulation should also be avoided by patients who smoke or have stopped smoking within 
the last 6 months. 
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Inhaled insulin appears to be similarly effective to injected insulin at controlling blood glucose levels. One review says Afrezza should be 
reserved for otherwise healthy adults with diabetes who do not have lung disease and who are unwilling or unable to use injectable insulin. 
 

Insulin Pumps for Controlling Diabetes 
 
Ever since the discovery of insulin and its use in treating diabetes, medical research has struggled to find a way of delivering it that accurately 
mimics the normal physiological action of insulin and overcomes the burden of daily injections. 
 
The main development in this area has been the insulin pump. Researchers are also aiming to develop a fully automated artificial pancreas. Other 
means of delivering insulin have been launched and continue to be investigated. 
 

Insulin pumps for type 1 diabetes 
 
Insulin pumps - or continuous subcutaneous insulin infusion pumps - remove the daily need for multiple injections. 
 
Insulin pumps also come with disadvantages, although for most users these are outweighed by the advantages.1 Downsides include: 
 

 Higher cost, with some but not all insurance carriers covering their expense 
 The inconvenience of wearing an external device - sores may develop at the needle site 
 Training is required - frequent and careful self-monitoring of glucose levels is needed for safe and effective use, as is a sound 

understanding of the pump's function 
 Mechanical failure could occur, resulting in interruptions to insulin supply 

 
An insulin pump continuously releases insulin in small doses (the basal insulin) from its reservoir and can deliver an additional dose (a bolus) 
when needed. As a result, an insulin pump more closely mimics normal insulin physiology and offers greater accuracy than daily injections. 
Insulin pumps can also provide better glucose control and better HbA1c readings. 
 
In addition to the greater flexibility afforded in meal planning, using an insulin pump cuts out the unpredictable effects of intermediate- or long-
acting insulin, as well as allowing for exercise without the need for a high carbohydrate intake. 
 
However, insulin pumps can also cause weight gain and lead to complications if the catheter comes out, resulting in missed insulin. 
 

Insulin pumps for type 2 diabetes 
 
Type 2 diabetes has seen more recent use of external insulin pumps compared with their established use in cases of type 1 diabetes. The use of 
insulin pumps in cases of type 2 disease is subject to debate and there is less evidence supporting their use. 
 

Future options for delivering insulin 
 
Research into the use of two hormones in pumps, insulin and glucagon - bi-hormonal therapy - is ongoing. The stability of glucagon, however, 
remains an obstacle to success. 
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The aim of such a combination is to counter the excess effects of insulin with glucagon - a role that this hormone fulfills in people without 
diabetes. The idea has also shown some promise in reducing the risks of hypoglycemia. 
 
Commercially available glucagon is not stable in aqueous solution for long periods, however, forming potentially cytotoxic fibrils that accumulate 
quickly and can turn into a gel with the potential to obstruct the pump. Researchers are currently attempting to find a solution to this problem. 
 

Artificial pancreas 
 
The idea of replacing the role of the pancreas in monitoring and regulating glucose levels has been pursued since the 1960s. Known as the 
artificial pancreas, the idea is to have a "closed-loop control" of blood glucose in diabetes with a system that combines: 
 

 A glucose sensor to measure blood glucose levels 
 Computer controllers that use a mathematical model of the metabolic system to calculate insulin doses 
 An insulin infusion device similar to an insulin pump 

 
A wearable artificial pancreas has become a feasible and safe prospect in recent years, but research continues 
 

Oral insulin 
 
Perhaps the best way to deliver insulin would be via the mouth in tablet form, the way most daily medication is taken. Unfortunately, insulin puts 
up major obstacles to the development of an oral form: 
 

 The gastrointestinal tract's proteolytic enzymes break insulin down 
 Insulin does not transport readily across the gastrointestinal membrane 

 
In spite of these obstacles, several research studies have achieved some positive results. Some delivery systems are even in advanced stages of 
development. 
 
Once these practical hurdles have been overcome, it remains to be proven whether oral delivery will be safer or more effective than needle 
delivery. At present, the commercial reality of oral insulin remains elusive. 
 
Other potential forms of insulin delivery require further research. These include transmucosal delivery - through an intranasal or oral spray, for 
example - and transdermal delivery using a skin patch. 
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