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PREFACE

Johann Wolfgang von Goethe said “Knowing is not enough; we must
apply!” A lot of work is done on Diabetes Mellitus prevalence around the globe.
The organizations like World Health Organization and IDF (International Diabetes
Federation) estimated that Diabetes Mellitus will be the “Next Epidemic” in near
future if we didn’t stop it right now. DATA and Statistics from recent update (14th

November 2010-World Diabetes Day) show that more than 315 million people
have already suffered from Diabetes Mellitus.

Much work is done on Prevalence of Diabetes Mellitus in Pakistan in past.
The situation is not good in our country regarding Diabetes Mellitus prevalence.
We accept that our present work is just drop in ocean but we will admit that our
study tell one un-noticed picture of Diabetes Mellitus prevalence. Most of the
Health Authorities believed that awareness regarding Diabetes will be helpful in
control of this disease. In our study 50% of study population were those people
who know each and everything about Diabetes-they were doctors but surprisingly
the prevalence of Diabetes Mellitus in them was much higher. That is the point
which we mention earlier. And as we quoted a quote in beginning awareness is
not helpful (Knowing is not enough) unless people practically do something for
prevention (we must apply).

For completion of this project we consult different books and websites.
Major portion of Introduction and Literature Review is taken from two books
“Principles of Diabetes Mellitus” 2nd edition edited by Leonid Poretsky and “ABC
of Diabetes” 5th edition by PETER J WATKINS & WHO Website, IDF Website and
Online Wikipedia.

All positive criticism will be welcomed.

Thanks

With Best Wishes

Batch “C”
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Abstract

INTRODUCTION

In 2010 according to World Health Organization at least 315 million worldwide

suffer from Diabetes Mellitus or 3.8 % of population. This number is increasing

tremendously each year. It is estimated that by 2030, this number will almost

doubled.

As said “Prevention is better than cure” one of the best approach will be to stop

this epidemic on time which will be only possible by spreading awareness in

community regarding Diabetes-That was the main theme of our research project.

OBJECTIVE

The present study project was designed to determine the prevalence of Diabetes

Mellitus in employees of Bannu medical College

METHEDOLOGY

Our study design was Cross Sectional. In which we included 50 employees of

Bannu Medical College. To avoid bias we selected half of them from teaching staff

and remaining half from non0teaching staff of Bannu Medical College.

Blood samples were taken and then analyzed through standard procedure. The

DATA obtained was analyzed through MS Excel and represented via graphs and

charts. Result was shown in percentages and frequencies.

RESULTS

The prevalence of Diabetes Mellitus in employees of Bannu Medical College was

much higher (10%), 66% were normal, 24 % were at risk. Among teaching staff

mean blood glucose level showed that 52% were, 28% on risk and 20% were

diabetic. While in Non-teaching staff 80% were normal and 20% were on border

line (at risk group).
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CONCLUSION

The prevalence of Diabetes Mellitus in employees of Bannu Medical College is

much higher than our previous estimation (general estimate regarding diabetes

Mellitus in whole globe). Majority of positive cases and at risk group members are

from teaching staff which shows that our previous belief-awareness will produce

major impact on prevention of Diabetes, is not fully right. Beside awareness we

must encourage people to be practical about our known preventive measure

about Diabetes.

KEY WORDS

Prevalence, Diabetes Mellitus, Bannu Medical College
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CHAPTER # 1 

 

 

 

 

 

 

INTROUDCTION & LITERATURE REVIEW 

 

 

 

 

 

 

 

 

 
"Medical science has proven time and again that when the resources are provided, great 
progress in the treatment, cure, and prevention of disease can occur."  (Michael J. 
Fox) 
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Diabetes mellitus  

Diabetes mellitus, often simply referred to as diabetes—is a group of 

metabolic diseases in which a person has high blood sugar, either because the 

body does not produce enough insulin, or because cells do not respond to the 

insulin that is produced. This high blood sugar produces the classical symptoms of 

polyuria (frequent urination), polydipsia (increased thirst) and polyphagia 

(increased hunger).[
1] 

1.1 The Main Events in the History of Diabetes Mellitus 1.1 The Main Events in the History of Diabetes Mellitus 1.1 The Main Events in the History of Diabetes Mellitus 1.1 The Main Events in the History of Diabetes Mellitus     

 

In Antiquity 

 

A medical condition producing excessive thirst, continuous urination, and severe 

weight loss has interested medical authors for over three millennia. 

Unfortunately, until the early part of twentieth century the prognosis for a patient 

with this condition was no better than it was over 3000 years ago. Since the 

ancient physicians described almost exclusively cases of what is today known as 

type 1 diabetes mellitus, the outcome was invariably fatal. 

Ebers Papyrus, which was written around 1500 BC, excavated in 1862 AD from an 

ancient grave in Thebes, Egypt, and published by Egyptologist Georg Ebers in 

1874, describes, among various other ailments and their remedies, a condition of 

“too great emptying of the urine” – perhaps, the reference to diabetes mellitus. 

For the treatment of this condition, ancient Egyptian physicians were advocating 

the use of wheat grains, fruit, and sweet beer. [1, 2] 

Physicians in India at around the same time developed what can be described as 

the first clinical test for diabetes. They observed that the urine from people with 

diabetes attracted ants and flies. They named the condition “madhumeha” or 

“honey urine.” Indian physicians also noted that patients with “madhumeha” 

suffered from extreme thirst and foul breath (probably, because of ketosis). 

Although the polyuria associated with diabetes was well recognized, ancient 

clinicians could not distinguish between the polyuria due to what we now call 

diabetes mellitus from the polyuria due to other conditions. [3] 

Around 230 BC, Apollonius of Memphis for the first time used the term “diabetes,” 

which in Greek means “to pass through” (dia – through, betes – to go). He and 

http://en.wikipedia.org/wiki/Blood_sugar
http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Polyuria
http://en.wikipedia.org/wiki/Polydipsia
http://en.wikipedia.org/wiki/Polyphagia
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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his contemporaries considered diabetes a disease of the kidneys and 

recommended, among other ineffective treatments, such measures as 

bloodletting and dehydration.[3] 

The first complete clinical description of diabetes appears to have been made by 

Aulus Cornelius Celsus (30BC–50 AD). Often called “Cicero medicorum” for his 

elegant Latin, Celsus included the description of diabetes in his monumental 

eight-volume work entitled De medicina. [4, 5] 

Aretaeus of Cappadocia, a Greek physician who practiced in Rome and Alexandria 

in the second century AD, was the first to distinguish between what we now call 

diabetes mellitus and diabetes insipidus. In his work On the Causes and 

Indications of Acute and Chronic Diseases, he gave detailed account of diabetes 

mellitus and made several astute observations, noting, for example, that the 

onset of diabetes commonly follows acute illness, injury, or emotional stress. 

Aretaeus wrote: 

Diabetes is a dreadful affliction, not very frequent among men, being a melting down of 

the flesh and limbs into urine. The patients never stop making water and the flow is 

incessant, like the opening of the aqueducts. Life is short, unpleasant and painful, thirst 

unquenchable, drinking excessive and disproportionate to the large quantity of urine, for 

yet more urine is 

passed. . . . If for a while they abstain from drinking, their mouths become parched and 

their bodies dry; the viscera seem scorched up, the patients are affected by nausea, 

restlessness and a burning thirst, and within a short time they expire. [4, 6] 

Both Aretaeus and the renowned Roman physician Galen observed that diabetes 

was a rare disease. In fact, Galen mentioned that he encountered only two such 

cases in his entire career. [6] Galen attributed the development of diabetes to 

weakness of the kidney and gave it a name “diarrhea of the urine” (“diarrhea 

urinosa”). [4] In the fifth century AD, Sushruta and Charaka, two Indian 

physicians, were the first to differentiate between the two types of diabetes 

mellitus, observing that thin individuals with diabetes developed diabetes at a 

younger age in contrast to heavier individuals with diabetes, who had a later 

onset and lived longer period of time after the diagnosis. In seventh century AD 

in China, Li Hsuan noted that the patients with diabetes were prone to boils and 

lung infections. He prescribed avoidance of sex and wine as treatment for 

diabetes. Avicenna, or Ibn-Sina (980–1037 AD), a court physician to Caliphs of 

Baghdad, compiled an exhaustive medical text (“Canon Avicennae”), which 

included a detailed description of diabetes. Its clinical features, such as sweet 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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urine and increased appetite, and complications, such as diabetic gangrene and 

sexual dysfunction, were described by Avicenna in detail. [7] 

 

Renaissance and After 

 

The origin of current understanding of some aspects of diabetes can be traced to 

discoveries made in Europe between sixteenth and eighteenth centuries. Aureolus 

Theophrastus Bombastus von Hohenheim, a Swiss physician better known as 

Paracelsus (1494–1541), allowed the urine of patients with diabetes to evaporate 

and observed a white residue. He incorrectly thought that this residue consisted 

of salt and proceeded to attribute excessive thirst and urination in these patients 

to salt deposition in the kidneys. [8] 

 In 1670, Thomas Willis in Oxford noticed the sweet taste of urine of patients with 

diabetes. Thomas Cawley, in 1788, was the first to suggest the link between the 

pancreas and diabetes after he observed that people with pancreatic injury 

developeddiabetes. [8] 

In 1776, British physiologist Matthew Dobson (1713–1784) in his Experiments 

and Observations on the Urine in Diabetics was the first to show that the sweet-

tasting substance in the urine of patients with diabetes was sugar. He also noted 

the sweet taste of serum in these individuals and thus discovered hyperglycemia. 

Dobson put forward the theory that the diabetes was a systemic disease, rather 

than one of the kidneys. [9] 

 

 

The Nineteenth and the Early Twentieth Century: Discovery of Insulin 

 

The important elements of current understanding of diabetes mellitus can be 

traced to nineteenth century when modern scientific disciplines, including 

biochemistry and experimental physiology, acquired prominence in biological 

studies. 

In 1815, Eugene Chevreul in Paris proved that the sugar in urine of individuals 

with diabetes was glucose. 

Von Fehling developed quantitative test for glucose in urine in 1848. [9] Thus, in 

the nineteenth century, glucosuria became an accepted diagnostic criterion for 

diabetes. 

Claude Bernard (1813–1878), professor of physiology at Sorbonne University, 

was one of the most prominent and prolific experimental physiologists in 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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nineteenth-century Europe. Because of the scope of Bernard’s interests, Louis 

Pasteur referred to him as “Physiology itself.” [10] In the course of his work on the 

physiology of gastrointestinal tract, Bernard developed an experimental operation 

during which the pancreatic ducts were ligated. Degeneration of the pancreas 

followed. This technique proved invaluable for later experiments searching for 

pancreatic substance which controlled glucose level. In addition to developing the 

technique for pancreatic duct ligation, Bernard also discovered that the liver 

stored glycogen and secreted sugary substance into the blood. He assumed that 

it was an excess of this secretion that caused diabetes. Bernard’s theory of sugar 

over-secretion leading to diabetes received wide acceptance. [11] 

At the same time as researchers were looking for the cause of diabetes, clinicians 

were further advancing the understanding of diabetes mellitus as a systemic 

disease with various manifestations and complications.William Prout (1785–1850) 

was the first to describe diabetic coma andWilhelm Petters in 1857 demonstrated 

the presence of acetone in the urine of patients with diabetes. Adolf Kussmaul 

(1822–1902) proposed that acetonemia was the cause of diabetic coma. Henry 

Noyes in 1869 described retinopathy in a person with advanced diabetes. 

M. Troiser in 1871 observed diabetes in patients with hemochromatosis, naming it 

“bronze diabetes.” [12] 

John Rollo (1749–1809), surgeon general to the British Army, added the term 

“mellitus” (derived from the Greek word for honey) to “diabetes” in order to 

distinguish it from diabetes insipidus. In 1797, Rollo developed a high-protein, 

low-carbohydrate diet consisting of rancid meats, blood pudding, and mixture of 

milk and lime water for patients with diabetes. [13] It has been suggested that he 

prescribed anorexic agents, such as antimony, digitalis, and opium to suppress 

appetite in patients with diabetes. 

During the years prior to insulin discovery, diabetes treatment mostly consisted 

of starvation diets. Frederick Allen (1879–1964), a leading American diabetologist 

of the time, believed that, since diabetes patients could not utilize the food 

efficiently, limiting the amount of food would improve the disease. The dietary 

restriction treatment was harsh and death from starvation was not uncommon in 

patients with type 1 diabetes on this therapy. On the other hand, it is easy to 

understand why outcomes of low-calorie diets were often quite good in patients 

with  

type 2 diabetes. [12, 14] 

Discovery of insulin by Frederick Banting and Charles Best was the final step in 

identifying the substance whose deficiency had been postulated to be responsible 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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for development of diabetes. This milestone, however, was preceded by a number 

of earlier significant advances. 

Oscar Minkowski (1858–1931) and Joseph von Mering (1849–1908), working in 

Strasbourg in 1889, observed that the dogs whose pancreas was removed 

developed severe thirst, excessive urination, and weight loss with increased 

appetite. Minkowski, suspecting that such symptoms were caused by diabetes, 

tested the urine of these dogs and found glucose. Since Minkowski was working in 

the laboratory of Bernard Naunyn (1839–1925), who was interested in 

carbohydrate metabolism and was a leading authority on diabetes at the time, 

Minkowski’s research received enthusiastic endorsement by Naunyn. Work on 

pancreatic extraction ensued, but the investigators were not able to obtain 

presumed antidiabetic substance. They suspected that digestive juices produced 

by pancreas might have interfered with their ability to purify this substance. To 

prove that the absence of exocrine pancreatic secretion was not related to the 

development of diabetes, they ligated dog’s pancreatic duct. This procedure led to 

the development of digestive problems but not the diabetes. [12, 15] 

In 1893 a very important contribution was made by French investigator Edouard 

Hedon (1863–1933) in Montpellier, who showed that the total pancreatectomy 

was necessary for the development of diabetes. After removing the pancreas, he 

grafted a small piece of it under the skin. No evidence of diabetes in experimental 

animals was present at this stage. However, removal of the graft caused the 

symptoms of diabetes to develop immediately. Similar results were independently 

obtained by Minkowski. It was becoming clear that the internal secretion of the 

pancreas was pivotal to the pathogenesis of diabetes mellitus. [15] 

In 1893, French scientist Gustave–Edouard Laguesse (1861–1927) suggested 

that tiny islands of pancreatic tissue described in 1869 by Paul Langerhans might 

be the source of the substance involved in blood glucose control. Paul Langerhans 

(1847–1888), distinguished German pathologist, was a student of Rudolf Virchow. 

In his doctoral thesis, at the age of 22, he described small groupings of 

pancreatic cells that were not drained by pancreatic ducts. In 1909, the Belgian 

physician Jean de Mayer named the presumed substance produced by the islets 

of Langerhans “insulin.” [16] 

A number of researchers worked on isolating the active component of internal 

pancreatic secretion. In 1902, John Rennie and Thomas Fraser in Aberdeen, 

Scotland, extracted a substance from the endocrine pancreas of codfish (Gadus 

callurious) whose endocrine and exocrine pancreata are anatomically separate. 

They injected the extract into the dog that soon died, presumably from severe 

hypoglycemia. In 1907, Georg Ludwig Zuelzer (1870–1949), a German physician, 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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removed pancreas from the dog and then injected the dog with pancreatic 

extract. His experiments resulted in lowered amount of glucosuria and raised 

blood pH. Zuelzer patented the extract in the United States under the name 

“acomatol.” In 1908, he used it successfully to rescue a comatose diabetic 

patient, but, owing to likely contamination of the extract by other substances; the 

treatment produced severe complications and led to withdrawal of further funding 

of Zuelzer’s work by Schering. Zuelzer continued his investigations, however, and 

developed a new extract for Hoffman–La Roche. The new extract produced 

convulsive reaction, most likely caused by hypoglycemia. [12, 15] Nicolas Constantin 

Paulesco (1869–1931), professorof Physiology at Bucharest University in 

Romania, was also involved in research on pancreatic extracts. In 1916 in the 

course of his first experiment, he injected the diabetic dog with the pancreatic 

extract. The injection resulted in the death of the animal with symptoms of 

hypoglycemia. During the experiment, dog’s blood glucose fell from 140 to 26 

mg%. Because of World War I, Paulesco did not publish the report of his 

experiments until 1921. [12] 

Frederick Grant Banting (1891–1941) was a young (and not very successful) 

orthopedic surgeon when he developed interest in diabetes. A war veteran, 

wounded in France in 1918, he was decorated with Military Cross for heroism. 

After returning from Europe, he briefly practiced orthopedic surgery and then 

took the position as a demonstrator in Physiology at the University of Western 

Ontario, Canada. [17] On October 31, 1920, Banting wrote in his notebook: 

Diabetus (sic!). Ligate pancreatic ducts of the dog. Keep dog alive till acini degenerate 

leaving Islets. Try to isolate the internal secretion of these to relieve glycosurea [17] 

The technique of pancreatic duct ligation, leading to pancreatic degeneration, was 

developed and used for pancreatic function studies by Claude Bernard, as 

discussed earlier. Banting approached John J.R. MacLeod, professor of Physiology 

at the University of Toronto, who agreed to provide Banting with limited space in 

his laboratory for the eight-week summer period in 1921. McLeod assigned a 

physiology student Charles Best (1899–1978) to assist Banting with the 

experiments (Best apparently won the opportunity to work alongside Banting on 

the toss of coin with another student). [17] 

In July 1921, after initial delays caused by insufficient ligature of the pancreatic 

ducts, Banting and Best were able to harvest atrophied pancreatic glands from 

the dogs, chop them up, grind the tissue in the mortar, strain the solution, and 

inject the extract into the vein of pancreatectomized (diabetic) dog. When it was 

clear that the dog’s condition improved, they proceeded to repeat the 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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experiments with other diabetic dogs, with similar dramatic results. They also 

experimented with fresh pancreata, fetal calf pancreata, and different routes of 

administration (rectal, subcutaneous, and intravenous). At the end of 1921, 

biochemist James Collip joined the team of Banting and Best and was 

instrumental in developing better extraction and purification techniques.12 First 

report of successful animal experiments with 

Banting’s pancreatic extracts was presented at Physiological Journal Club of 

Toronto on November 14, 1921 and American Physiological Society later that 

year. [18] 

On January 11, 1922, Banting and Best injected Leonard Thompson, a 14-year 

old boy being treated for diabetes at Toronto General Hospital, with their extract. 

At the time Thompson’s weight was only 64 lb. After having 15 cm3 of “thick 

brown” substance injected into the buttocks, Thompson became acutely ill upon 

developing abscesses at the injection sites. Second injection, using a much 

improved preparation made with Collip’s method, followed on January 23. This 

time the patient’s blood glucose fell from 520 to 120 mg/dl within about 24 h and 

urinary ketones disappeared. Thompson received ongoing therapy and lived for 

another 13 years but died of pneumonia at the age of 27. [19] 

On May 3, 1922, McLeod presented results of Toronto group’s research to the 

Association of American Physicians and received standing ovation. [19] Banting and 

Best were not present at the meeting. In 1923, the Nobel Prize was awarded for 

discovery of insulin, but only to Banting and MacLeod, who shared their portions 

of the prize with Best and Collip, respectively. [12]  

The new proposed antidiabetic substance was named by Banting “isletin.” The 

name was later changed by MacLeod to “insulin.” MacLeod apparently did not 

know that this name had already been coined by de Mayer in 1909. Later, 

Banting and Best fully acknowledged this fact. [19] 

In April 1922, Banting and Best accepted the offer by Eli Lilly Company to work 

on purification and largescale commercial production of insulin. The Board of 

Governors of the University of Toronto and Eli Lilly signed the agreement, 

providing that Lilly would pay royalties to the University of Toronto to support 

research in exchange for manufacturing rights for North and South America. [20] 

The announcement of insulin discovery was greeted with tremendous enthusiasm 

around the world. Press was bringing numerous reports of miraculous cures. 

Previously doomed patients were getting the new lease on life. Indeed, Ted 

Ryder, one of the first four children to receive insulin in 1922 in Toronto, died at 

the age of 76 in 1993. 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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Over the years, insulin purification methods improved and new insulin 

formulations were developed. 

Protamine–zinc insulin, a long-acting insulin, was introduced in the 1930s; 

Neutral Protamine Hagedorn (NPH) was introduced in the 1940s; and Lente series 

of insulin in the 1950s. [20] 

Among the people who first witnessed the introduction of insulin into clinical use 

was a Portuguese physician Ernesto Roma, who was visiting Boston shortly after 

insulin became available. Upon returning to Portugal he founded the world’s first 

organization for people with diabetes – the Portuguese Association for Protection 

of Poor Diabetics. The association provided insulin free of charge to the poor. 

Subsequently, the British Diabetic Association was founded in 1934 by Robin 

Lawrence, a physician with diabetes whose life was saved by insulin, and the 

writer H.G. Wells, who had diabetes. [21] A few years later, at a meeting of the 

American College of Physicians in 1937, a small group of physicians with interest 

in diabetes met for lunch. They felt that diabetes management was inadequately 

covered at regular meetings. They realized a need of a platform to share their 

experiences. After two years of deliberations, in April 2, 1940, delegates from 

local societies in the United States met and founded the National Diabetes 

Association. Both the first president of the association Dr. Cecil Striker and the 

vice-president Dr. Herman O. Mosenthal were very instrumental in the founding 

of the association. Subsequently, as per Dr. Mosenthal’s suggestion, the 

association was renamed American Diabetes Association to include the Canadian 

physicians, there being no such association in Canada at the time as well as to 

pay homage to the country where insulin was discovered. [22] 

In 1922, August Krogh of Denmark, winner of the Nobel Prize for his studies of 

capillaries, was lecturing in the United States, accompanied by his wife Marie, 

who had recently been diagnosed with diabetes. Krogh and his wife were 

informed by famous diabetologist of the time Eliot P. Joslin about new diabetes 

treatment developed in Toronto by Banting’s group. Marie and August Krogh 

decided to visit Toronto and stayed as John McLeod’s guests. After return to 

Denmark, Krogh, with H.C. Hagedorn, founded Nordisk Insulin Company, a not-

for-profit concern that, together with Novo Company, was responsible for making 

Denmark the main insulin-producing country outside of the United States. [23] 

 

 

 

 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6


Prevalence of Diabetes Mellitus in Employees of Bannu Medical College 

Project Submitted by batch “C” Session 2010-11 
 

10

Oral Agents in Diabetes 

 

Oral hypoglycemic agents were discovered following the fortuitous observations of 

hypoglycemia as a side effect of various investigative substances. In 1918, while 

investigating biological effects of guanidine, C.K.Watanabe noted that guanidine, 

under certain condition, can cause hypoglycemia.Watanabe injected guanidine 

subcutaneously into rabbits, initially causing hyperglycemia followed by 

hypoglycemia within several hours. Inspired by these findings, E. Frank, M. 

Nothmann, and A.Wagner tried to modify the guanidine molecule. Several 

guanidine derivatives were studied, including monoguanidines and biguanidines. 

The biguanidines were found to have greatest hypoglycemic effect. The first 

commercially available guanidine derivative decamethyl– diguanidine was 

introduced in 1928 and marketed in Europe under the name Synthalin. In the 

United States, phenylethyl–biguanidine was introduced for treatment of diabetes 

in 1957 and was available for clinical use in 1959 under the name Phenformin. 

Synthalin was discontinued from the use because of liver and kidney toxicity. [24] 

Celestino Ruiz and L.L. Silva of Argentina noted the hypoglycemic properties of 

certain sulfonamide derivatives in 1939. In 1942, in occupied France, Professor of 

Pharmacology at Montpellier University M.J. Janbon discovered that the 

sulfonylurea agent tested for the treatment of typhoid fever produced bizarre 

toxic side effects. Janbon correctly attributed these effects, which included 

confusion, cramps, and coma, to hypoglycemia. [6, 24] 

This compound was then administered to diabetic patients, lowering their blood 

glucose. The researchers explored the potential mechanism of action of the 

substance and found that it became ineffective if experimental animal had been 

pancreatectomized. After well-publicized research by German investigators Hans 

Franke and Joachim Fuchs, sulfonylureas were studied extensively. Franke and 

Fuchs discovered hypoglycemic actions of sulfonylureas during testing of the new 

long-acting sulfonamide antibiotic. Chemists at Hoechst manufactured a 

compound D 860, which was marketed in the United States as tolbutamide in 

1956. This compound became the first commercially available sulfonylurea agent. 

[24] 

Many chemical substances have been studied for their hypoglycemic effect but 

extremely few have made it to the market. As an example, from 1962 to 1977, 

Boehringer–Mannheim and Hoechst studied 8000 different chemicals for 

hypoglycemic properties, of which 6000 produced hypoglycemia in laboratory 

animals. Out of these, only five made it as far as clinical tests and ultimately only 

one, HB 419 (glibenclamide/glyburide), was marketed. [24] 
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In addition to biguanides and sulfonylureas, a number of other classes of oral 

hypoglycemic agents were ultimately discovered and are currently in clinical use. 

 

 

Use of Radioimmunoassay for Measurement of Circulating Insulin Level 

 

One of the most important milestones in the understanding of pathophysiology of 

diabetes was the development of radioimmunoassay (RIA) by Rosalyn Sussman 

Yalow (b. 1921) and Salomon A. Berson (1919–1972). During her graduate 

studies at the University of Chicago, Yalow, a nuclear physicist, worked on the 

development of the device to measure radioactive substances. In 1947, she 

became a consultant in Nuclear Physics at Veteran Administration Hospital in the 

Bronx, New York. She became a full-time faculty member at the Bronx VA 

Hospital in 1950. Here Yalow worked with Salomon A. Berson investigating the 

use of radioactive isotopes in physiologic systems. Yalow and Berson developed 

the technique called radioimmunoassay (RIA), which allowed quantification of 

very small amounts of biological substances. The first report of the new technique 

in 1959 was largely ignored. [25] 

The RIA is based on a principle of competition between the radiolabeled 

compound of interest and unlabeled compound in the patient’s serum for limited 

number of binding sites on the antibody against this compound. After the 

incubation period, which allows for equilibrium to develop, the antibody–antigen 

complexes are precipitated and the amount of radioactive label attached to the 

antibody is measured. Because of the competition for binding sites on the 

antibody, the higher the concentration of unlabeled compound in the patient’s 

serum, the smaller the amount of labeled compound that bind to the precipitated 

antibody. [26] 

In 1959, using their method, Yalow and Berson demonstrated that patients with 

diabetes did not always suffer from deficiency of insulin in their blood. Thus, 

insulin was the first hormone measured with the new technique.25 

For this groundbreaking work, Rosalyn Yalow was awarded many honors, 

including Nobel Prize in 1977, which she accepted on behalf of herself and 

Berson, who had died 5 years earlier. The Nobel Prize Committee called the RIA 

the most valuable advance in basic clinical research in the previous two decades. 

[25] 
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Yalow and Berson never patented the RIA technique, instead sparing no effort to 

make it more popular and accessible for use by both the clinicians and the 

investigators. 

 

 

 

Recombinant DNA Technology and the Synthesis of Human Insulin 

 

The groundwork for the production of large quantities of human insulin was laid 

by Frederick Sanger (b. 1918), who published the structural formula of bovine 

insulin in 1955 while working at Cambridge University. He received Nobel Prize for 

this work in 1958.24 Dorothy Hodgkin (1910–1994) described the three-

dimensional structure of porcine insulin in 1969 at Oxford using X-ray 

crystallography. [27] 

Prior to the development of recombinant DNA technology, patients with diabetes 

mostly received bovine or porcine insulin. Although bovine insulin differs from 

human insulin only by three amino acids and porcine only by one amino acid, 

these differences are sufficient for human immune system to produce antibodies 

against insulin, neutralizing its action and causing local inflammatory reactions. 

The pharmacokinetics of insulin is altered by its binding to antibodies, resulting in 

increased half-life of the circulating insulin and prolongation of its action. These 

considerations and growing demand for insulin, coupled with the difficulties in 

animal insulin production (it is estimated that 8000 lb of animal pancreatic tissue 

is needed to produce 1 lb of insulin), prompted work on developing alternative 

sources of insulin. [28] 

The gene coding for human insulin was cloned in 1978 by Genentech. It is located 

on the short arm of chromosome 11. Once incorporated in the bacterial plasmid 

of E. coli, the human insulin gene became active, resulting in the production of 

alpha and beta chains of insulin, which were then combined to construct complete 

insulin molecule. [29] 

In 1978, Genentech, Inc. and City of Hope National Medical Center, a private 

research institution in Duarte, California, announced the successful laboratory 

production of human insulin using recombinant DNA technology. This was 

achieved by a team of scientists led by Robert Crea, Keichi Itakura, David 

Goeddel, Dennis Kleid, and Arthur Riggs. Insulin thus became the first genetically 

manufactured drug to be approved by the FDA. [28] 
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In July 1996, the FDA approved the first recombinant DNA human insulin analog, 

the insulin lispro. At present more than 300 human insulin molecule analogs have 

been identified, including about 70 animal insulins, 80 chemically modified 

insulins, and 150 biosynthetic insulins. 

In January 2006, FDA approved inhaled form of insulin marketed under the name 

of Exubera. This was the first noninjectable form of insulin available to patients 

with diabetes. The device did not become popular for a variety of reasons and 

was withdrawn from the market by the company in 2007. 

 

 

Glucose Monitoring by Physicians and Patients 

 

Although, the chemical tests to detect sugar in blood and urine were discovered 

in the early nineteenth century, the concept of self-monitoring was not conceived 

until the 1960s. In 1965, Ames introduced a product called dextrostix created by 

Ernest C. Adams, at Ames Co. This was a paper strip that developed a blue color 

after a drop of blood was placed on it for 1 min. This blue strip was then washed 

with water and its color was compared with the color chart to estimate the blood 

glucose levels. This technique did not allow estimation of fingerstick glucose 

accurately. Hence, a meter that would measure the light reflected back from a 

test strip and would give a numerical value to it was designed. Tom Clemens, the 

inventor of the first blood glucose meter, started working on it in 1966 and built 

several prototypes for field trials in 1968. The meter became available on the 

market in 1970. Initially used in doctors’ offices, meters and strips gradually 

gained popularity for patient use. Over the years, glucometer models have 

become smaller in size, require less blood, and have acquired a variety of user-

friendly options such as memory and computer download features. [30] 

An important laboratory test that has changed our approach to management of 

diabetes is hemoglobin A1c (HbA1c) measurement. Hemoglobin A1c was 

identified as one of the larger fraction of the minor components of normal adult 

hemoglobin in the 1950s. In 1966, Holmquist and Shroeder showed that the β-

globin chain contained an unidentified compound attached to it. [31] About 2 years 

later, Bookchin and Gallop reported that a hexose moiety was linked to the N-

terminal of β-globin chain of the hemoglobin A1c. [32] At the same time, Samuel 

Rahbar independently reported an abnormally fast-moving hemoglobin fraction 

that was present in hemoglobin of patients with diabetes in Iran. [33] 

Subsequently, while working as an international post-doctoral fellow at Albert 

Einstein College of Medicine in New York in 1969, he and his colleagues reported 
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that this fast-moving hemoglobin in patients with diabetes was identical to the 

HbA1c. [34] In 1975, Tattersall et al. studied twins concordant and discordant for 

diabetes and suggested that hemoglobin A1c was an acquired manifestation of 

the metabolic abnormality in diabetes.35 In 1976, Koenig and colleagues 

demonstrated that HbA1c concentration was an indicator of fasting blood glucose 

concentrations. HbA1c concentrations decreased as diabetes control improved 

with treatment. [35] Today, HbA1c measurements and use of glucometers have 

revolutionized management of diabetes and enhanced our understanding of 

effects of glycemic control on diabetes-related outcomes. 

 

Landmark Clinical Trials in Diabetes 

 

 

One of the major questions in diabetes therapy, which had remained unresolved 

until recently, was that of the relationship between glycemic control and 

development of the complications of diabetes. The evidence supporting the role of 

metabolic abnormalities in the development of diabetic complications had long 

been known. It was not clear, however, if meticulous glycemic control could 

prevent the development of these complications. 

Two very important studies were conducted to answer this question. 

 Diabetes Control and Complications Trial (DCCT) was a large multicenter 

diabetes study conducted by NIH from 1983 to 1993. The study was designed to 

evaluate whether tight glucose control can prevent or reduce the rate of 

progression of long-term complications of diabetes. DCCT involved 1441 

volunteers 13–39 years of age in 29 centers in the United States. They all had 

type 1 diabetes for at least 1 year but no longer than 15 years. The subjects were 

divided into two groups. The Primary Prevention group consisted of patients with 

type 1 diabetes of 1–5 years duration and no complications of diabetes. The 

subjects in the Secondary Intervention group had type 1 diabetes for 1–15 years. 

They also had mild diabetic nephropathy and retinopathy. Patients in both groups 

were randomized to receive either intensive or conventional therapy. The goal of 

intensive therapy was to keep pre-meal blood glucose between 70 and 120 mg/dl 

and post-meal glucose less than 180 mg/dl. In the conventional treatment group, 

the aim was to keep the patients free of diabetic symptoms. [37] At the conclusion, 

the study showed that the hemoglobin A1c (a measure of glycemic control within 

previous 3 months) in the intensively treated patients was almost 2% lower than 

in those treated conventionally. The average blood glucose level in the intensive 

treatment group was 155 mg/dl, as compared to average blood glucose of 231 
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mg/dl in the conventional treatment group. Intensive therapy resulted in 76% 

reduction in retinopathy, 34% reduction in the development of early nephropathy, 

and 69% reduction in the development of neuropathy. In the Secondary 

Intervention group, intensive therapy resulted in 54% reduction in progression of 

established eye disease. The risk of hypoglycemia, however, was increased three 

times in those receiving intensive therapy; this group also experienced weight 

gain 1.6 times more frequently. [37] 

After completion of the DCCT, researchers continued to follow DCCT subjects to 

assess long-term implications of intensive glycemic control during the 

observational Epidemiology of Diabetes Interventions and Complications (EDIC) 

study. After the DCCT study, the conventional treatment group was offered 

intensive management of diabetes and then asked to follow up with their health-

care providers. During the fourth year after the DCCT, the gap in glycosylated 

hemoglobin values between the conventional therapy and the intensive therapy 

group narrowed from average 9.1 and 7.2% to 8.2 and 7.9%, respectively (p < 

0.001). However, the proportion of patients who had progression of retinopathy 

was significantly lower in the intensive treatment group (odds reduction 75%). 

The proportion of patients with an increase in urinary albumin was significantly 

lower in the intensive treatment group. [38] Furthermore, during the 11-year post-

DCCT follow-up, the intensive treatment group continued to exhibit a 57% 

reduction in risk of nonfatal myocardial infarction, stroke, or death from 

cardiovascular disease compared to the conventional treatment group. This 

occurred in spite of very minor differences in glycosylated hemoglobin values (8.0 

+ 1.2% vs. 8.2 + 1.2%, respectively; p = 0.03). The pathophysiological 

mechanism responsible for this sustained beneficial effect of tight glycemic 

control remains unclear and is now referred to as “metabolic memory.” [39] 

The United Kingdom Prospective Diabetes Study (UKPDS), completed in 1998, 

was the largest study of patients with type 2 diabetes mellitus. The study was 

designed to observe the effects of glycemic control on long-term complications of 

diabetes. Researchers enrolled 5102 patients with newly diagnosed type 2 

diabetes and followed them for a median of 11 years. Intensive treatment (insulin 

or oral agents or both) was compared to conventional therapy (diet and, if 

necessary, pharmacological therapy). Median level of HbA1c in intensively treated 

group was 7.0%; it was 7.9% in conventionally treated group. Intensive 

treatment significantly decreased risk (by 12%) of aggregated diabetes-related 

endpoints (sudden death, death from hyperglycemia or hypoglycemia, fatal or 

nonfatal myocardial infarction, angina, heart failure, stroke, renal failure, 

amputation, vitreous hemorrhage, retinal photocoagulation, blindness, or cataract 
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extraction). Risk reduction for progression of retinopathy was 21% and for 

appearance of microalbuminuria was 30%. However, individual cardiovascular 

events did not decrease significantly. [40] Tight blood pressure control (mean blood 

pressure 144/82 mmHg) compared to less tight control (mean blood pressure 

154/87 mmHg) significantly reduced the risk of microvascular and macrovascular 

complications by 37 and 34%, respectively. [41] 

 Adding metformin to the diet in overweight patients lowered the risk of any 

diabetes-related endpoints, diabetes-related death, and all-cause mortality and 

did not induce weight gain. [42] 

Collectively, DCCT and UKPDS, along with other studies (discussed in detail in 

Chapters 39 and 45), established that improvement in the control of metabolic 

abnormalities decreases the risk of the development of dreaded complications 

responsible for severe and chronic disabilities associated with the disease, such as 

blindness and renal failure. However, the effects of tight glycemic control on 

cardiovascular outcomes remain unclear. 

ACCORD (Action to Control Cardiovascular Risk in Diabetes) trial sponsored by 

the National Heart, Lung and Kidney Institute is being conducted to study effects 

of tight glycemic control, blood pressure treatment, and lipid control on 

cardiovascular outcomes in individuals with type 2 diabetes. In February 2008, 

the ACCORD investigators halted the intensive glycemic control arm (hemoglobin 

A1c goal less than 6%) because of increased risk of death in this arm. Although 

details of this study are not published, at the time of this writing it appears that 

this group consisted of individuals who had type 2 diabetes for an average of 10 

years with at least two risk factors for heart disease other than diabetes or a 

previous history of heart disease. Among 10,251 participants, the rates of death 

in intensive and conventional group were 257 and 203, respectively, over 4 years 

of treatment. The incidence of deaths in this study (11 deaths/1000 patients per 

year in conventional treatment group versus 14 deaths/1000 patients per year in 

intensive treatment group over 4 years) is lower than death rates found in similar 

population in other studies. At this point, the cause for increased death is not 

clear and is under investigation. The other treatment arms are being continued 

and the study is scheduled to conclude in June 2009. [43] 

Patients with diabetes are typically counseled to lose weight and exercise. 

However, long-term consequences of intentional weight loss are unknown. Look 

AHEAD is the first randomized controlled trial to assess whether weight reduction, 

combined with increased physical activity in overweight individuals with type 2 

diabetes, reduces cardiovascular morbidity and mortality. The study began in 

2001 and is scheduled to conclude in 2012. [44] 
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Attempts to Cure Diabetes: Whole Pancreas and Pancreatic Islet 

Cell Transplantation 

 

Majority of the treatment methods available for the management of diabetes offer 

means of controlling the disease. The ultimate goal of the physicians treating 

patients with diabetes is to achieve cure. There have been many attempts to 

develop the safe and effective methods of curing diabetes. Although very 

intensive research is being conducted in this field, current protocols still have only 

limited applications. 

In 1966, University of Minnesota surgeons performed the first cadaver pancreas 

transplant. The first living donor transplant was performed in 1978. With 

improved surgical techniques, newer immunosuppressive agents, and healthier 

recipients, the graft survival rate has remarkably improved. In experienced 

centers, the 1- and 5-year pancreas graft survival rates have increased 

significantly from 29 and 11% (1976–1985) to 73 and 46% (1996–2006), 

respectively. [45] Although the risk of the procedure and the rates of the graft 

failure have declined, the complications associated with prolonged 

immunosuppression limit the use of this procedure to a small number of patients 

with type 1 diabetes. 

In 1972, Paul Lacy and coworkers published the paper on methods of isolation of 

intact pancreatic islet cells. [46]  

First attempts at islet cell transplants were performed in animals with 

experimental diabetes and resulted in the reversal of hyperglycemia. First 

autologous islet cell transplant was performed by surgeons at the University of 

Minnesota in 1977. [47] 

Autologous islet cell transplants are reported to have 75% long-term success 

rate. Autologous transplants are usually used in the setting of chronic pancreatitis 

requiring removal of pancreas. Success with autologous cell transplants has 

foreshadowed the recent very promising developments in the field of allogeneic 

islet cell transplants. Early experience with human allogeneic transplants was not 

promising. It is thought that the poor success rate with the early allogeneic 

transplants was related to the use of immunosuppressants like prednisone, which 

is diabetogenic. That may have been compounded by insufficient number of islets 

used for transplantation. 

In 1999, a group of researchers from Edmonton in Alberta, Canada, reported 

successful experience (defined by insulin independence up to a median time of 11 
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months) in seven patients with type 1 diabetes mellitus that had a history of 

severe recurrent hypoglycemia and poor metabolic control. These patients 

received islet cell transplants from non-HLA (human leukocyte antigen)-matched 

cadaveric pancreata, with the use of glucocorticoid-free immunosuppressive 

regimen. [48] A 5-year follow-up from the same center reported data on 65 

patients who received islet cell transplant as of November 2004. Majority (80%) 

had c-peptide present, but only a minority (10%) maintained insulin 

independence. The median duration of insulin independence was 15 months. 

The HbA1c was lower in patients who were off insulin or on insulin but c-peptide 

positive and higher in those who lost all graft function. Furthermore, the 

hypoglycemic episodes and the amplitude of glycemic excursions improved post-

transplant. [49]  

The most serious limitation to the use of donor islet cells is the shortage of 

available donors. This limitation has led to a search for alternative islet cell 

sources. Porcine cells have been suggested as a potential source of islet cells for 

the transplant. The development of transgenic pigs (expressing human genes to 

diminish immunological reaction) might decrease the need for 

immunosuppression after the transplant procedure. The disadvantage of using 

cells from transgenic pigs involves the risk of cross-species infection with porcine 

retroviruses, which can adapt to human hosts. These concerns have led the FDA 

to halt trials of porcine xenografts until those patients who have already received 

grafts are assessed for possible infections. [50] 

Other possible sources of islet cells under investigation are human pancreatic 

duct cells, fetal pancreatic stem cells, and embryonic stem cells. [50] 

 

 

Diabetes Prevention 

 

In 1921 Eliot P. Joslin wrote: 

It is proper at the present time to devote not alone to treatment but still more to 

prevention of diabetes. The results may not be as striking or immediate, but they are 

sure to come and to be important. 

Studies have clearly demonstrated that diet and exercise improve glycemic 

control and some patients with diabetes treated with diet and exercise alone 

enter a sustained remission state lasting up to 5 years. Data from two NHANES 

(National Health and Nutrition Examination Survey) surveys show that among 

adults aged 20–74 years, the prevalence of obesity increased from 15.0% (in the 
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1976–1980 survey) to 32.9% (in the 2003–2004 survey). Thirty-four percent of 

adults aged 20–70 are overweight. [51] 

This can be partly attributed to a significant increase in total calories and 

carbohydrate consumption in the past 30 years. [52] 

The Physician Health Study has demonstrated inverse relationship between 

physical activity and rate of development of diabetes. [53] Similar results were 

reported from Nurses’ Health Study. [54] National Health Interview Survey 

completed in 1990 has shown that diabetic individuals were less likely to 

participate in regular physical exercise than were people without diabetes. [55] 

Several clinical studies present the evidence suggesting that diet and exercise can 

reduce the incidence of type 2 diabetes. Tuomilehto and coworkers demonstrated 

that the individuals on a consistent diet and exercise program had 10% incidence 

of diabetes during 4 years of follow-up compared to 22% for patients in the 

control group who met only once a year with the dietician and the physician. [56] A 

6-year randomized trial conducted by Pan and colleagues demonstrated that 

exercise resulted in 46% reduction in the incidence of diabetes in patients with 

impaired glucose tolerance. [57] Helmrich and coworkers administered 

questionnaires evaluating the pattern of physical activity to 5990 male alumni of 

University of Pennsylvania. The researchers found that the leisure time activity 

(like walking, stair climbing, and participation in sports) during 14-year follow-up 

was inversely related to the risk of development of type 2 diabetes. The 

protective effect was strongest among the people at the highest risk for diabetes. 

[58]  

Study by Manson and coworkers followed 87,253 women (aged 34–59) free of 

diabetes, cardiovascular disease, or cancer for 8 years.Women who engaged in 

vigorous exercise at least once per week, after adjusting for age, family history, 

body mass index, and other factors, had 46% relative risk reduction for 

development of diabetes. [54] 

In 1993, National Institute of Diabetes and Digestive and Kidney Diseases 

initiated a multicenter study with the objective of developing methods to prevent 

new cases of type 2 diabetes in adults. The study was named Diabetes Prevention 

Program (DPP). DPP was a 27-center randomized clinical trial designed to 

evaluate the safety and efficacy of interventions that may delay or prevent 

development of diabetes in people with increased risk. Three thousand two 

hundred and thirty-four obese patients with impaired glucose tolerance and 

fasting plasma glucose of 5.3–6.9 mmol/l were randomized into three groups: 

intensive lifestyle modification, standard care plus metformin, and standard care 
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plus placebo. Trial was terminated 1 year prematurely because the data had 

clearly addressed main research objectives. Results of DPP were reported in 

2001. About 29% of DPP control subjects developed diabetes during the average 

follow-up period of 3 years. In contrast, 14% of the diet and exercise subgroup 

and 22% in metformin arm developed diabetes. Volunteers in the diet and 

exercise arm achieved average weight loss of about 5% during the duration of 

the study. [59] 

A Diabetes Prevention Trial (DPT-1) was conducted to determine if subcutaneous 

or oral insulin administration can delay or prevent diabetes in nondiabetic 

relatives of patients with diabetes. This was a large multicenter study sponsored 

by the National Institute of Diabetes and Digestive and Kidney Diseases in 

cooperation with the National Center for Research Resources, the Juvenile 

Diabetes Foundation International, and the American Diabetes Association. There 

was no decrease in incidence of development of type 1 diabetes with parenteral 

or oral insulin administration. [60, 61] 

 

Genome-Wide Association Studies 

 

The susceptibility to develop diabetes is determined by a combination of genetic 

and environmental factors. 

Given the polygenic etiology of type 2 diabetes, the genes responsible for the 

disease are not yet identified. 

However, with the completion of the Human Genome Project in 2003 and the 

International HapMap Project in 2005, researchers are now able to quickly 

analyze the whole genome for single-nucleotide polymorphisms (SNPs) in large 

populations. Genomic areas with variations in SNPs between populations with and 

without diabetes are then studied in greater details. The most comprehensive 

genome-wide association study for type 2 diabetes was reported in April 2007 by 

three groups working in close collaboration – US–Finnish team, US– Swiss team, 

and a British group. These studies identified four new genetic variants and 

confirmed existence of another six. [60, 62] The significance of these variants is 

currently under investigation. Once new genetic associations are recognized, the 

information can be utilized to better understand pathophysiology of diabetes and 

develop better strategies to detect, treat, and prevent the disease. [63, 64, 66] 
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1.2 Definition of Diabetes Mellitus  

The term diabetes, without qualification, usually refers to diabetes mellitus, which 

roughly translates to excessive sweet urine (known as "glycosuria"). Several rare 

conditions are also named diabetes. The most common of these is diabetes 

insipidus in which large amounts of urine are produced (polyuria), which is not 

sweet (insipidus meaning "without taste" in Latin). 

The term "type 1 diabetes" has replaced several former terms, including 

childhood-onset diabetes, juvenile diabetes, and insulin-dependent diabetes 

mellitus (IDDM). Likewise, the term "type 2 diabetes" has replaced several former 

terms, including adult-onset diabetes, obesity-related diabetes, and non-insulin-

dependent diabetes mellitus (NIDDM). Beyond these two types, there is no 

agreed-upon standard nomenclature. Various sources have defined "type 3 

diabetes" as: gestational diabetes, insulin-resistant type 1 diabetes (or "double 

diabetes"), type 2 diabetes which has progressed to require injected insulin, and 

latent autoimmune diabetes of adults (or LADA or "type 1.5" diabetes)
 [65]

 

1.3 Classification of Diabetes Mellitus  

Most cases of diabetes mellitus fall into three broad categories: type 1, type 2, 

and gestational diabetes. A few other types are described. 

Type 1 diabetes 

Type 1 diabetes mellitus is characterized by loss of the insulin-producing beta 

cells of the islets of Langerhans in the pancreas leading to insulin deficiency. This 

type of diabetes can be further classified as immune-mediated or idiopathic. The 

majority of type 1 diabetes is of the immune-mediated nature, where beta cell 

loss is a T-cell mediated autoimmune attack. There is no known preventive 

measure against type 1 diabetes, which causes approximately 10% of diabetes 

mellitus cases in North America and Europe. Most affected people are otherwise 

healthy and of a healthy weight when onset occurs. Sensitivity and 

responsiveness to insulin are usually normal, especially in the early stages. 

Type 1 diabetes can affect children or adults but was traditionally termed 

"juvenile diabetes" because it represents a majority of the diabetes cases in 

children. 
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Type 2 diabetes 

Type 2 diabetes mellitus is characterized by insulin resistance which may be 

combined with relatively reduced insulin secretion. The defective responsiveness 

of body tissues to insulin is believed to involve the insulin receptor. However, the 

specific defects are not known. Diabetes mellitus due to a known defect are 

classified separately. Type 2 diabetes is the most common type. 

In the early stage of type 2 diabetes, the predominant abnormality is reduced 

insulin sensitivity. At this stage hyperglycemia can be reversed by a variety of 

measures and medications that improve insulin sensitivity or reduce glucose 

production by the liver. 

Gestational diabetes 

Gestational diabetes mellitus (GDM) resembles type 2 diabetes in several 

respects, involving a combination of relatively inadequate insulin secretion and 

responsiveness. It occurs in about 2%–5% of all pregnancies and may improve or 

disappear after delivery. Gestational diabetes is fully treatable but requires 

careful medical supervision throughout the pregnancy. About 20%–50% of 

affected women develop type 2 diabetes later in life. 

Even though it may be transient, untreated gestational diabetes can damage the 

health of the fetus or mother. Risks to the baby include macrosomia (high birth 

weight), congenital cardiac and central nervous system anomalies, and skeletal 

muscle malformations. Increased fetal insulin may inhibit fetal surfactant 

production and cause respiratory distress syndrome. Hyperbilirubinemia may 

result from red blood cell destruction. In severe cases, perinatal death may occur, 

most commonly as a result of poor placental perfusion due to vascular 

impairment. Labor induction may be indicated with decreased placental function. 

A cesarean section may be performed if there is marked fetal distress or an 

increased risk of injury associated with macrosomia, such as shoulder dystocia. 

A 2008 study completed in the U.S. found that the number of American women 

entering pregnancy with preexisting diabetes is increasing. In fact the rate of 

diabetes in expectant mothers has more than doubled in the past 6 years. This is 

particularly problematic as diabetes raises the risk of complications during 

pregnancy, as well as increasing the potential that the children of diabetic 

mothers will also become diabetic in the future. 
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Other types 

Pre-diabetes indicates a condition that occurs when a person's blood glucose 

levels are higher than normal but not high enough for a diagnosis of type 2 

diabetes. Many people destined to develop type 2 diabetes spend many years in a 

state of pre-diabetes which has been termed "America's largest healthcare 

epidemic." 

Some cases of diabetes are caused by the body's tissue receptors not responding 

to insulin (even when insulin levels are normal, which is what separates it from 

type 2 diabetes); this form is very uncommon. Genetic mutations (autosomal or 

mitochondrial) can lead to defects in beta cell function. Abnormal insulin action 

may also have been genetically determined in some cases. Any disease that 

causes extensive damage to the pancreas may lead to diabetes (for example, 

chronic pancreatitis and cystic fibrosis). Diseases associated with excessive 

secretion of insulin-antagonistic hormones can cause diabetes (which is typically 

resolved once the hormone excess is removed). Many drugs impair insulin 

secretion and some toxins damage pancreatic beta cells. The ICD-10 (1992) 

diagnostic entity, malnutrition-related diabetes mellitus (MRDM or MMDM, ICD-10 

code E12), was deprecated by the World Health Organization when the current 

taxonomy was introduced in 1999. [65] 
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1.4 CAUSES of Diabetes Mellitus 

Following is a comprehensive list of other causes of diabetes:   

• Genetic defects of β-cell 

Function  

o Maturity onset diabetes of 

the young (MODY) 

o Mitochondrial DNA 

mutations 

• Genetic defects in insulin 

processing or insulin action  

o Defects in proinsulin 

conversion 

o Insulin gene mutations 

o Insulin receptor 

mutations 

• Exocrine Pancreatic Defects  

o Chronic pancreatitis 

o Pancreatectomy 

o Pancreatic neoplasia 

o Cystic fibrosis 

o Hemochromatosis 

o Fibrocalculous 

pancreatopathy 

• Endocrinopathies  

o Growth hormone excess 

(acromegaly) 

o Cushing syndrome 

o Hyperthyroidism 

o Pheochromocytoma 

o Glucagonoma 

• Infections  

o Cytomegalovirus infection 

o Coxsackievirus B 

• Drugs  

o Glucocorticoids 

o Thyroid hormone 

o β-adrenergic agonists 

 

1.5 Pathophysiology Of Diabetes Mellitus  

Insulin is the principal hormone that regulates uptake of glucose from the blood 

into most cells (primarily muscle and fat cells, but not central nervous system 

cells). Therefore deficiency of insulin or the insensitivity of its receptors plays a 

central role in all forms of diabetes mellitus. 

Humans are capable of digesting some carbohydrates, in particular those most 

common in food; starch, and some disaccharides such as sucrose, are converted 

within a few hours to simpler forms most notably the monosaccharide glucose, 
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the principal carbohydrate energy source used by the body. The rest are passed 

on for processing by gut flora largely in the colon. Insulin is released into the 

blood by beta cells (β-cells), found in the Islets of Langerhans in the pancreas, in 

response to rising levels of blood glucose, typically after eating. Insulin is used by 

about two-thirds of the body's cells to absorb glucose from the blood for use as 

fuel, for conversion to other needed molecules, or for storage. 

Insulin is also the principal control signal for conversion of glucose to glycogen for 

internal storage in liver and muscle cells. Lowered glucose levels result both in 

the reduced release of insulin from the beta cells and in the reverse conversion of 

glycogen to glucose when glucose levels fall. This is mainly controlled by the 

hormone glucagon which acts in the opposite manner to insulin. Glucose thus 

forcibly produced from internal liver cell stores (as glycogen) re-enters the 

bloodstream; muscle cells lack the necessary export mechanism. Normally liver 

cells do this when the level of insulin is low (which normally correlates with low 

levels of blood glucose). 

Higher insulin levels increase some anabolic ("building up") processes such as cell 

growth and duplication, protein synthesis, and fat storage. Insulin (or its lack) is 

the principal signal in converting many of the bidirectional processes of 

metabolism from a catabolic to an anabolic direction, and vice versa. In 

particular, a low insulin level is the trigger for entering or leaving ketosis (the fat 

burning metabolic phase). 

If the amount of insulin available is insufficient, if cells respond poorly to the 

effects of insulin (insulin insensitivity or resistance), or if the insulin itself is 

defective, then glucose will not have its usual effect so that glucose will not be 

absorbed properly by those body cells that require it nor will it be stored 

appropriately in the liver and muscles. The net effect is persistent high levels of 

blood glucose, poor protein synthesis, and other metabolic derangements, such 

as acidosis. 

When the glucose concentration in the blood is raised beyond its renal threshold 

(about 10 mmol/L, although this may be altered in certain conditions, such as 

pregnancy), reabsorption of glucose in the proximal renal tubuli is incomplete, 

and part of the glucose remains in the urine (glycosuria). This increases the 

osmotic pressure of the urine and inhibits reabsorption of water by the kidney, 

resulting in increased urine production (polyuria) and increased fluid loss. Lost 
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blood volume will be replaced osmotically from water held in body cells and other 

body compartments, causing dehydration and increased thirst. [65]  

1.6 Signs and symptoms of Diabetes Mellitus  

The classical symptoms of diabetes are polyuria (frequent urination), polydipsia 

(increased thirst) and polyphagia (increased hunger). Symptoms may develop 

rapidly (weeks or months) in type 1 diabetes while in type 2 diabetes they usually 

develop much more slowly and may be subtle or absent.  

 

    

 

Image Source: www.en.wikipedia.org/wiki/Diabetes_mellitus  15th December 2010 
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Pathophysiology of Diabetes (Image Source: Diabetes Care 15th December 2010) 
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Prolonged high blood glucose causes glucose absorption, which leads to changes 

in the shape of the lenses of the eyes, resulting in vision changes; sustained 

sensible glucose control usually returns the lens to its original shape. Blurred 

vision is a common complaint leading to a diabetes diagnosis; type 1 should 

always be suspected in cases of rapid vision change, whereas with type 2 changes 

are generally more gradual, but should still be suspected. 

People (usually with type 1 diabetes) may also present with diabetic ketoacidosis, 

a state of metabolic dysregulation characterized by the smell of acetone; a rapid, 

deep breathing known as Kussmaul breathing; nausea; vomiting and abdominal 

pain; and an altered states of consciousness. A rarer but equally severe 

possibility is hyperosmolar nonketotic state, which is more common in type 2 

diabetes and is mainly the result of dehydration. Often, the patient has been 

drinking extreme amounts of sugar-containing drinks, leading to a vicious circle in 

regard to the water loss. A number of skin rashes can occur in diabetes that is 

collectively known as diabetic dermadromes. [65] 

 

1.7 Diagnosis of Diabetes Mellitus  

 
 
 

2006 WHO Diabetes criteria 

Condition 
2 hour 

glucose 
Fasting glucose 

 mmol/l(mg/dl) mmol/l(mg/dl) 

Normal <7.8 (<140) <6.1 (<110) 

Impaired fasting glycaemia <7.8 (<140) 
≥ 6.1(≥110) & 

<7.0(<126) 

Impaired glucose tolerance ≥7.8 (≥140) <7.0 (<126) 

Diabetes mellitus ≥11.1 (≥200) ≥7.0 (≥126) 

 

Diabetes mellitus is characterized by recurrent or persistent hyperglycemia, and 

is diagnosed by demonstrating any one of the following: 

• Fasting plasma glucose level ≥ 7.0 mmol/L (126 mg/dL). 

• Plasma glucose ≥ 11.1 mmol/L (200 mg/dL) two hours after a 75 g oral 

glucose load as in a glucose tolerance test. 
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• Symptoms of hyperglycemia and casual plasma glucose ≥ 11.1 mmol/L 

(200 mg/dL). 

• Glycated hemoglobin (Hb A1C) ≥ 6.5%. 

A positive result, in the absence of unequivocal hyperglycemia, should be 

confirmed by a repeat of any of the above-listed methods on a different day. It is 

preferable to measure a fasting glucose level because of the ease of 

measurement and the considerable time commitment of formal glucose tolerance 

testing, which takes two hours to complete and offers no prognostic advantage 

over the fasting test. According to the current definition, two fasting glucose 

measurements above 126 mg/dL (7.0 mmol/L) is considered diagnostic for 

diabetes mellitus. 

People with fasting glucose levels from 100 to 125 mg/dL (5.6 to 6.9 mmol/L) are 

considered to have impaired fasting glucose. Patients with plasma glucose at or 

above 140 mg/dL (7.8 mmol/L), but not over 200 mg/dL (11.1 mmol/L), two 

hours after a 75 g oral glucose load are considered to have impaired glucose 

tolerance. Of these two pre-diabetic states, the latter in particular is a major risk 

factor for progression to full-blown diabetes mellitus as well as cardiovascular 

disease. [65] 

1.8 Management & Complication of Diabetes Mellitus  
 

All forms of diabetes have been treatable since insulin became available in 1921, 

and type 2 diabetes may be controlled with medications. Both type 1 and 2 are 

chronic conditions that usually cannot be cured. Pancreas transplants have been 

tried with limited success in type 1 DM; gastric bypass surgery has been 

successful in many with morbid obesity and type 2 DM. Gestational diabetes 

usually resolves after delivery. Diabetes without proper treatments can cause 

many complications. Acute complications include hypoglycemia, diabetic 

ketoacidosis, or nonketotic hyperosmolar coma. Serious long-term complications 

include cardiovascular disease, chronic renal failure, retinal damage. Adequate 

treatment of diabetes is thus important, as well as blood pressure control and 

lifestyle factors such as smoking cessation and maintaining a healthy body 

weight.  

Diabetes mellitus is a chronic disease which is difficult to cure. Management 

concentrates on keeping blood sugar levels as close to normal ("euglycemia") as 
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possible without presenting undue patient danger. This can usually be with close 

dietary management, exercise, and use of appropriate medications (insulin only 

in the case of type 1 diabetes mellitus. Oral medications may be used in the case 

of type 2 diabetes, as well as insulin). 

Patient education, understanding, and participation is vital since the complications 

of diabetes are far less common and less severe in people who have well-

managed blood sugar levels. Wider health problems may accelerate the 

deleterious effects of diabetes. These include smoking, elevated cholesterol 

levels, obesity, high blood pressure, and lack of regular exercise. [65] 

Epidemiology of Diabetes Mellitus  

In 2000, according to the World Health Organization, at least 315 million people 

worldwide suffer from diabetes, or 2.8% of the population. Its incidence is 

increasing rapidly, and it is estimated that by 2030, this number will almost 

double (See Table “A” and “B” on page 32). Diabetes mellitus occurs 

throughout the world, but is more common (especially type 2) in the more 

developed countries. The greatest increase in prevalence is, however, expected to 

occur in Asia and Africa, where most patients will probably be found by 2030. The 

increase in incidence of diabetes in developing countries follows the trend of 

urbanization and lifestyle changes, perhaps most importantly a "Western-style" 

diet. This has suggested an environmental (i.e., dietary) effect, but there is little 

understanding of the mechanism(s) at present, though there is much speculation, 

some of it most compellingly presented. 

According to the American Diabetes Association, approximately 18.3% (8.6 

million) of Americans age 60 and older have diabetes. Diabetes mellitus 

prevalence increases with age, and the numbers of older persons with diabetes 

are expected to grow as the elderly population increases in number. The National 

Health and Nutrition Examination Survey (NHANES III) demonstrated that, in the 

population over 65 years old, 18% to 20% have diabetes, with 40% having either 

diabetes or its precursor form of impaired glucose tolerance. 

Indigenous populations in first world countries have a higher prevalence and 

increasing incidence of diabetes than their corresponding non-indigenous 

populations. In Australia the age-standardized prevalence of self-reported 

diabetes in Indigenous Australians is almost 4 times that of non-indigenous 

Australians. [65] 
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Global Prevalence of Diabetes Mellitus 

With each year another 7 million people develop diabetes, the number of people 

living with diabetes is expected to grow to 350 million in next few years. Diabetes 

is increasing faster in the world's developing economies than in developed 

countries. In April 2004 according to WHO the top 10 countries with the highest 

number of estimated diabetes cases for 2000 and 2030 are as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  2000 2030 

Rank Country 

People 
with 

diabetes 
(millions) Country 

People 
with 

diabetes 
(millions) 

1 India 31.7 India 79.4 
2 China 20.8 China 42.3 
3 U.S. 17.7 U.S. 30.3 
4 Indonesia 8.4 Indonesia 21.3 
5 Japan 6.8 Pakistan 13.9 

6 Pakistan 5.2 Brazil 11.3 

7 Russian 
Federation 4.6 Bangladesh 11.1 

8 Brazil 4.6 Japan 8.9 
9 Italy 4.3 Philippines 7.8 
10 Bangladesh 3.2 Egypt 6.7 
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Complications of Diabetes Mellitus 
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The below graph is taken from International Diabetes Federation official website 
 

 
 
 
 
According to WHO, seven out of ten countries with the highest number of people 
living with diabetes are in the developing world. As per IDF prediction, by 2025, 
almost 80 percent of all diabetes cases will be in low-and middle-income 
countries. If nothing is done, diabetes will place severe economic, social and 
health burdens on the countries that can least afford it. The disease threatens to 
subvert the gains of economic advancement. 
 
It is estimated that some 246 million people, or 5.9%, in the age group 20-79 
had diabetes in 2007. More than 70% of these live in the developing countries. 
The worldwide estimate is expected to increase to some 380 million, or 7.1% of 
the adult population, by 2025. The increase in the number of people with diabetes 
in each region is shown on the map (next page). 
 

 Prevalence of Diabetes Mellitus in Pakistan 
 
Pakistan is a South-Asian country with a population of approximately 150 million. 
Diabetes prevalence Pakistan is high: 12% of people above 25 years of age suffer 
from the condition and 10% have impaired glucose tolerance (IGT). When one 
considers the associated risk factors present in Pakistani society, the large 
number of people with diabetes is no surprise. 
 
Obesity tops the list. Recent figures based on body mass index (BMI) show 37% 
of men with diabetes and 79% of women were obese. According to the waist-to-
hip ratio (WHR), 79% of men with diabetes and 96% of women had central 
obesity. According to a Diabetic Association of Pakistan study into chronic 
complications (recently submitted for publication), involving 500 people with 
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diabetes, eye damage (retinopathy) affected 43% of the people, kidney disease 
(nephropathy) 20%, and nerve damage (neuropathy) 40%.[67] 
 
WHO divided different countries in various regions. Pakistan is included in the 
Middle East and North African (MENA) Region. Below DATA is taken from WHO 
Official website covered this whole region but we took only Pakistan from it. 
 

Country 2000 2030 
Pakistan 5,217,000 13,853,000 
World 171,000,000 366,000,000 

 
About seven million people in the country are suffering from type 2 diabetes, 
stated Diabetes Association of Pakistan (DAP) Secretary General Prof Samad A 
Shera to press on World Diabetes Day 2010 (14th November). 
 
 
According to WHO Statistics 35617.0257296019 males and 
52397.1029714304 females died in Pakistan because of Diabetes Mellitus in 
2010-age rang from 20-79 years <IDF Diabetes atlas, 5th Edition 2010> 
 
 
 
Diabetes is emerging fast as one of the biggest health catastrophes the 
world has ever seen. The diabetes epidemic will overwhelm healthcare 
resources everywhere if governments do not wake up and take action 
now. 
 
 
According to the World Health Organization, the disease could reduce life 

expectancy globally for the first time in 200 years. They said: "Diabetes can be 

effectively managed, its impact reduced and its onset in many cases prevented 

completely. Some 80 percent of type 2 diabetes is preventable by improving the 

living environment. This includes dietary changes and increased physical activity. 

Type 1 diabetes (insulin dependent), however, is not preventable. It 

predominantly affects youth and is rising alarmingly world-wide at a rate of 3 

percent per year. 

 

It may be noted that the year 2010 marks the second year of the five-year focus 

on 'Diabetes education and prevention", the theme selected by the International 

Diabetes Federation and the World Health Organization for World Diabetes Day 

2009-2013. The campaign slogan is: "Let's take control of diabetes. Now." 
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CHAPTER # 2 
 
 
 

                 
 
 
 
 
 
 

AIMS & OBJECTIVES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Great things are done by a series of small things brought together.  (Vincent van 
Gogh) 
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Problem Statement: 

In 2010 according to World Health Organization at least 315 million worldwide 

suffer from Diabetes Mellitus or 3.8 % of population. This number is increasing 

tremendously each year. It is estimated that by 2030, this number will almost 

doubled. Western life style and urbanization is a major cause of increasing 

incidence of Diabetes Mellitus in developing countries of Asia and Africa. Being 

part of Asia Pakistan is in the high risk area. [65] 

In 2008 WHO ranks Pakistan 7th on Diabetes Prevalence list. Almost 6.9 million 

people are affected by Diabetes and it is estimated that this number will grow to 

11.5 million by 2025 unless precautionary measure are taken. [68] 

According to International Diabetes Federation Diabetes will cost the world 

economy at least 376 billion USD in 2010 or 11.6 per cent of total world health 

care expenditure. By 2030, this number will project to exceed 490 billion. [68] 

As said “Prevention is better than cure” one of the best approach will be to stop 

this epidemic on time which will be only possible by spreading awareness in 

community regarding Diabetes-That was the main theme of our research project. 

The present study project was designed to determine the: 

  

• Prevalence of Diabetes Mellitus  

• Its main causes and 

• The risk factors 

 In employees of Bannu Medical College Bannu. 

 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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RATIONALE 

1. Academic purposes 

2. Proper allocation of health services 

3. Awareness about Diabetes and its risk factors 

4. To educate people about severity of complications 

5. To find out how much fruitful will be awareness regarding Diabetes in 

community 

6. To find out relation between Diabetes and Life Style 

To find the beneficial effect of exercise in prevention of Diabetes 
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CHAPTER # 3 
 

 
 
 
 
 
 
 
 
 
 

METHODLOGY 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

It is common sense to take a method and try it. If it fails, admit it frankly and try 
another. But above all, try something.  (Franklin D. Roosevelt) 
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3.1 Place & Duration:  

Our study was conducted in Bannu Medical College Bannu from 20th October 2010 

to 20th December 2010. 

The work schedule of whole project was two months and was divided into 4 

quarters. Each quarter was of 15 days. 

During 1st quarter we create and submit project proposal. 

During 2nd quarter samples were taken, analyzed and Questionnaire was 

developed. 

DATA analysis was done in 3rd quarter. 

During 4th and last quarter we submit our project. 

 

3.2 Collection of DATA: 

DATA was collected by development of questionnaire. 

A detail Performa consisting Name, Age, Sex, Address, Marital status, Diet 

history, Dietary Habit, BMI, Exercise, Life Style, Micturation Frequency and 

associated smell, Medical History, Family History of Diabetes and Addiction was 

prepared and filled from each participant of the study. (See Annexure 1 for 

Questionnaire) 

Written consent was taken from all participant of the study before filling 

questionnaire. (See Annexure 2 for Consent Form) 

 

3.3 Type of study:  

Our study design was Cross sectional Descriptive which is an analytical study. 
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3.4 Target Population: 

Target population of our study were Employees of Bannu Medical College  

 

3.5 Sample Size:  

50 Employees of Bannu Medical College Bannu 

 

3.6 Sampling Technique:  

We randomly selected 50 employees of Bannu Medical College. In order to avoid 

any bias we select 50% from both Teaching and Non-teaching staff. To determine 

their blood glucose level, blood sampling was done by standard procedure.  

 

Procedure of Blood Sampling 

First of all the participant of the study was briefed about the whole procedure and 

process and then we inquired the subject about other related diseases (bleeding 

disorders, hypertension, anemia etc.)  

When the subject got the whole idea and we were satisfied then we told the 

volunteer to sit on chair comfortably. Blood was drawn from the median cubital 

vein (venipuncture). The puncture site was cleaned with antiseptic, and a 

tourniquet (an elastic band) was placed around the upper arm to apply pressure 

and restrict blood flow through the vein.  

A needle was inserted into the vein, and the blood was collected in a syringe. 

During the procedure, the tourniquet was removed to restore circulation. Once 

the blood had been collected, the needle was removed, and the puncture site was 

covered to stop any bleeding. 
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Blood sample was put in the Sodium Fluoride (NaF) container and labeled. The 

purpose of putting blood sample in NaF container was to prevent Glycolysis.  

Risks of Blood Sampling 

§ Excessive bleeding  

§ Fainting or feeling lightheaded  

§ Hematoma (blood accumulating under the skin)  

§ Infection (a slight risk any time the skin is broken)  

§ Multiple punctures to locate veins  

These all were kept in mind before taking blood from every participant. 

Determination of Blood Glucose Level 

The blood sample was first centrifuge through centrifuge machine to get serum. 

From every blood sample 10 micro liter of serum is used in determination of 

glucose level. For that purpose anatomic pipette (jester) was used.  

10 micro liter of serum was combined with 1 ml of glucose reagent. 

Then for final step we used micro-lab. 

The same procedure was done for determination of both Fasting and Random 

Glucose Level. For Fasting Blood Glucose Level all the participants of study were 

briefed not to eat for at least eight hours before the test. 

 

3.7 Inclusion Criteria:  

§ All employees of Bannu Medical College 

§ Age rang 25-65 years 

§ Both Sexes 
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3.8 Exclusion Criteria: 

All those employees of Bannu Medical College who were not 

§ Willing to give blood sample 

§ Age below 65 or Above 65 years 

 

3.10 DATA Analysis:  

DATA analysis was done through MS Excel 2003 

 

3.9 Presentation of DATA:  

DATA is presented through pictogram, tables and graph 

 

3.11 Main outcome measures:   

A total 50 participants (Employees of Bannu Medical College) of comprising both 

the sexes and age b/w 25-65 blood glucose level (Random as well as Fasting) 

were determined. 
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CHAPTER # 4  
 
        
 
 

 
 
 
 
 
 
 
 
 
 
 

RESULTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“Extraordinary claims require extraordinary evidence.” (Carl Sagan) 
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In total 50 employees of Bannu Medical College Bannu we observed that 38 
(76%) were normal, 9 (18%) were at risk and 3 (6%) were diabetic as 
shown in Figure 1. 
Random level of both Teaching and Non-teaching staff is given in Table 1 and 2 
respectively  
 
Figure 1: Random Blood Glucose Level of Employees of Bannu Medical College 

76%

18%

6%
0%
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30%

40%
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70%
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On Risk (b/w 145-180
mg/dl)

Diabetic (Above 180
mg/dl)

 

Table 1: Random Blood Glucose Level of Teaching Staff 

Normal 

(Below 

145mg/dl) 

On Risk 

(B/W 145-
180mg/dl) 

Diabetic 

(Above 180mg/dl) 

16 6 3 

 

 

Table 2: Random Blood Glucose Level of Non-Teaching Staff 

Normal 

(Below 

145mg/dl) 

On Risk 

(B/W 145-
180mg/dl) 

Diabetic 

(Above 180mg/dl) 

22 3 0 
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Fasting Blood Glucose Level show that 62% (31) participants were normal, 

28% (14) were at risk and 10% (5) were diabetic as show in Figure 2. 

Fasting Level of Both Teaching and Non-teaching staff is given in Table 3 & 4 

respectively. We observed that the all 5 diabetic participants were from teaching 

staff. In risk group 8 were from teaching staff while 6 from non-teaching staff.   

 
 

Figure 2: Fasting Blood Glucose Level of Employees of Bannu Medical 
College 

 

62%

28%

10%
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Diabetic (Above 125
mg/dl)

 
 

Table 3: Fasting Blood Glucose Level of Teaching Staff  

Normal 

(Below 

100mg/dl) 

On Risk 

(B/W 100-
125mg/dl) 

Diabetic 

(Above 125mg/dl) 

12 8 5 

 

 

Table 4: Fasting Blood Glucose Level of Non-Teaching Staff  

Normal 

(Below 

100mg/dl) 

On Risk 

(B/W 100-
125mg/dl) 

Diabetic 

(Above 125mg/dl) 

19 6 0 
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The Mean of both Random and Fasting Blood Level of all 50 employees calculated 

and it shows that 66% were normal, 24 % were at risk while 10% were 

diabetic as shown in Figure 3. 

Among teaching staff mean blood glucose level show that 52% were, 28% on risk 

and 20% were diabetic as shown in Figure 4 and Table 5 

While in Non-teaching staff 80% were normal and 20% were on border line (at 
risk group) as shown in Figure 5 and Table 6 
 

 
Figure 3: Mean Blood Glucose Level in Employees of Bannu Medical College 
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Table 5: Mean Blood Glucose Level of Teaching Staff 

Normal 

(Below 

122mg/dl) 

On Risk 

(B/W 122-
152mg/dl) 

Diabetic 

(Above 152mg/dl) 

13 7 5 

 

 

Table 6: Mean Blood Glucose Level of Non-Teaching Staff 
Normal 

(Below 

122mg/dl) 

On Risk 

(B/W 122-
152mg/dl) 

Diabetic 

(Above 152mg/dl) 

20 5 0 
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Figure 4: Mean Blood Glucose Level in Teaching Staff of Bannu Medical College 
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Figure 5: Mean Blood Glucose Level in Non-Teaching Staff of Bannu Medical 
College 
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CHAPTER# 5 

    

 

 

 

 

 

 

 

 

DISCUSSION & CONCLUSION 

 

 

 

 

 

 
 
 
 
 
 

 
Discussion is an exchange of knowledge; an argument an exchange of ignorance.  (Robert 

Quillen) 

http://www.brainyquote.com/quotes/quotes/r/robertquil132520.html
http://www.brainyquote.com/quotes/quotes/r/robertquil132520.html
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Discussion:  

More than 315 million people are already suffered from diabetes around the 

globe. Study conducted by SARAH WILD, GOJKA ROGLIC and RICHARD SICREE in 

2004 concluded that “The prevalence of diabetes for all age-groups worldwide 

was estimated to be 2.8% in 2000 and 4.4% in 2030. The total number of people 

with diabetes is projected to rise from 171 million in 2000 to 366 million in 2030. 

The prevalence of diabetes is higher in men than women, but there are more 

women with diabetes than men. The urban population in developing countries is 

projected to double between 2000 and 2030. The most important demographic 

change to diabetes prevalence across the world appears to be the increase in the 

proportion of people _65 years of age” [70] 

In our study the prevalence diabetes among employees of Bannu Medical College 

was 10% while 24% were at risk and 66% were normal. All the positive cases 

were from teaching staff. The majority of On Risk group were also from the same 

group. Among non-teaching staff 20% were at risk group. 

The majority of positive cases were those who have Family History of Diabetes 

Mellitus. 

We noted that these all positive cases having very busy schedule-no time for 

exercise or any other healthy activity. Although the non-teaching staff also gave 

the same response to questionnaire regarding Exercise But because of low 

economic status they used to walk for their college duty. This may be contributed 

to daily exercise. 

Survey conducted by one NGO showed that only 15% of Pakistani smiles once in 

day for that reason we included one question in our questionnaire “How many 

time smiles in day?” Surprisingly reply to this question by most of employees of 

Bannu Medical College was 2 times daily.  

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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Most of the participant (Specially teaching staff) told that they have sedentary 

type of life and felt continuous stress. Studied showed in past that there is 

connection between stress and diabetes mellitus. [69] The high prevalence in 

teaching staff of Bannu Medical College showing the same thing. 

Although most of participants BMI were normal but we noted that obese 

employees were either diabetic or at risk as previous studies around the world 

concluded that there is strong connection between Obesity and Diabetes Mellitus. 

  

 

Conclusion: 

The high prevalence of Diabetes Mellitus in employees of bannu medical college 

showed that this epidemic is growing in much higher rate than our previous 

estimates. 

The majority of positive cases were familial type. As studies shown in past there 

is strong connection between stress, obesity and diabetes, most of positive cases 

or at risk group were obese and stressed. [69] 

One thing more which we noted that “Awareness is not everything, application of 

known knowledge is also essential.” 50% of the participants of our study were 

doctors who know everything about diabetes, risk factors and its complications 

but still the prevalence was higher. This clearly shows that diabetes will not be 

only prevented by awareness but practical application of this awareness must be 

done. 

Beside this fact awareness has its own importance. For prevention of Diabetes 

community must be aware of Diabetes Mellitus, Its Causes and Complications.  

As International Diabetes Federation slogan tells “Stop Diabetes… Before It Stops 

You” united efforts will be fruitful to prevent this near Future Epidemic. 

 

 

http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
http://en.wikipedia.org/wiki/Diabetes_mellitus#cite_note-6
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CHAPTER# 6 

    

    

 

 

 

 

 

 

RECOMMENDATIONS & LIMITATIONS 

 

 

 

 

 

 

 
 

“The only Recommendation is that never forget your limitations.” (Mehtab Anwer) 
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RECOMMENDATIONS:  

Before we suggest our own recommendation we would like to present World 

Health Organization recommendations for prevention of Diabetes Mellitus 

Simple lifestyle measures have been shown to be effective in preventing or 

delaying the onset of type 2 diabetes. To help prevent type 2 diabetes and its 

complications, people should: 

• Achieve and maintain healthy body weight;  

• Be physically active – at least 30 minutes of regular, moderate-intensity 

activity on most days. More activity is required for weight control;  

• Eat a healthy diet of between three and five servings of fruit and 

vegetables a day and reduce sugar and saturated fats intake; 

• Avoid tobacco use – smoking increases the risk of cardiovascular diseases. 

Based on our own study findings following recommendations are selected: 

• Awareness must be created through media compains. TV and 

NEWSPAPERS are strong Medias which should be used to convey the 

message of Diabetes awareness and its Complications. Informations 

about Diabetes, Risk Factors its prevention and treatment should be 

given to the people through Media. 

• People should be encouraged regarding application of known 

preventive measures of Diabetes Mellitus. 

• The blood glucose level must be monitored in 2 months specially those 

who has family history of diabetes. 

• There must be a Diabetes Society whose job will not only to aware 

people about diabetes but also arrange different healthy activities. 

• Body weight should be keep in normal limits 

• Try to avoid stress 
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LIMITATIONS:  

  The following are the few limitations of our study project. 

 

o Population Sample Size: The population size of our study was very 

small that’s why the result of our study can’t be applied on general 

population. The number of employees in Bannu Medical College is round 

about 120 in which we select 50 for our study. 

o Lack of Funds: Our study was academic activity of Community Medicine 

Department of Bannu Medical College and funds for study project were 

limited. The financial assessments of our project were fulfilled by 

Department of Community Medicine and members of Batch “C”. 

o Sex Bias: There are only 5 female employees in Bannu Medical College. 

We only include 3 in our study project and rests of the participants were 

male employees. 
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Annexure 1 
QUESTIONNAIREQUESTIONNAIREQUESTIONNAIREQUESTIONNAIRE    

    

Prevalence of Prevalence of Prevalence of Prevalence of Diabetes Mellitus in Employees of Bannu Medical CollegeDiabetes Mellitus in Employees of Bannu Medical CollegeDiabetes Mellitus in Employees of Bannu Medical CollegeDiabetes Mellitus in Employees of Bannu Medical College    
 
 
 
 
 
 
 
 

 
Bannu Medical College 

Department Of Community Medicine 
Research Project Questionnaire Batch “C” 

 

 
 
Serial No  

       
 
Interviewer Name_________________________ 

    
► PERSONAL HISTORY 

1. Name ______________________________ 2. Age____________________ 

3. Sex__________________________4. Marital Status___________________  

5. Occupation________________7. Educational Qualification_______________   

9.Address_________________________________________________________

_____________________________________10.Contact 

Number_________________ 

 

 

► DEMOGRAPHIC HISTORY 
 
Diet: 
Meat:    

 
Vegetables | Pulses 
 
Fruits:   
  
Cereals: 
Sweets:   
 
Drinks:  Cold Drinks     Yes | No 
  Juices      Yes | No 

Date   2010 

Mutton Chicken Beef Fish 

Grapes Melon Banana Mangos 

Bakery Items Ice Cream Desert 
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Amount of Diet: 
 

o Number of times of meal intake_____________ 

o Amount of food taken at one time  Normal | Over Eating 

o No. of glasses water taken per day___________ 

o No. of cups of Tea/Juices per day____________ 

Urination: 

o Frequency____________ 

o Any specific smell of urine   Yes | No 

Addiction: Smoking/ Alcohol/ Paan/ Naswar/ Not Addicted 

Obesity: Weight_______ Height_____ BMI= 

Life Style: Sedentary Life Style    Yes | No 

Any Type of Stress      Yes | No 
Exercise Daily       Yes | No 
How many times you Smile in a day______ 

Socio Economic Status: 

Monthly pay R.s__________ No. of dependant members________ 

Family History: History of Diabetes in family   Yes | No 

For Females (If married) Pregnancy    Yes | No 

 
 

☊☊☊☊  MEDICAL HISTORY 
§ Previous Hospitalization    Yes | No 

(If yes)______________________________ 

§ Any Type of Surgery     Yes | No 

(If Yes, Type of Surgery)_________________ 

§ Any Type of Infection  Yes | No Infection Type_________ 

§ History of Mumps   Yes | No 

§ Any Type of Cancer   Yes | No Type of Cancer_________ 

§ Any type of drug consumption Yes | No Type of Drug___________ 

§ History of Chronic Pencreatitis Yes | No  

 

 

 

@ Laboratory Finding:    (Blood Glucose Level) 
 

Fasting=           mg/dl 

Random=      mg/dl 
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Annexure 2    

    

CONSENTCONSENTCONSENTCONSENT    

 

 

I am aware that all the information taken from me is only for academic 

purpose. The interviewer has assured me that this information will be kept 

secret and there will not any harm to me in anyway after giving these 

information. 

 

 

 

Signature/Left Thumb of Consenter    Signature of Interviewer 

__________________________________    _____________________________ 
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Annexure 3 

Members of Batch “C” 
 

 

    
NameNameNameName      Class NumberClass NumberClass NumberClass Number 

 

Kashif Khan      23 

 

Wahid Ullah      24 

 

Asif Aziz Wazir      25 

 

Imran Khan      26 

 

Mehtab Alam      27 

 

Hafsa Ajmal      37 

 

Ayesha Sadiq      39 

 

Sundus Qadeer     40 

 

Sadia Shafiq      42 


