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Abstract  Diabetes mellitus is suspected based on symptoms. Urine and blood tests can be used to confirm a diagnosis of 
diabetes based on the amount of glucose in the urine and blood. Urine tests can also detect ketones and protein in the urine, 
which may help diagnose diabetes and assess how well the kidneys are functioning. These tests can also be used to monitor 
the disease once the patient is under treatment. This paper reviews the different diagnostic tests for diabetes mellitus. 
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1. Introduction 
Diabetes Mellitus is a metabolic disturbance characterised 

by hyperglycaemia and a relative lack, or complete absence 
of insulin[1]. It is a disease, which by virtue of its compli-
cations may affect all organ systems in the body.  

Prevention, timely diagnosis, and treatment are important 
in patients with diabetes mellitus. Many of the complications 
associated with diabetes, such as nephropathy, retinopathy, 
neuropathy, cardiovascular disease, stroke, and death, can be 
delayed or prevented with appropriate treatment of elevated 
blood pressure, lipids, and blood glucose[2,3]. 

The body usually is able to keep glucose concentrations 
stable. The normal fasting blood sugar is usually between 
3.5-6.7mmol/l. After a meal it would rarely exceed 8mmol/l. 
Normally there is no glucose in urine since the normal 
threshold above which glucose would appear in the urine 
would be 10mmol/l. Below a concentration of 10mmol/l the 
kidneys reabsorb glucose back into the blood stream and so 
glucose does not appear in the urine unless the blood con-
centration of glucose is high[4]. 

2. Diagnostic Tests for Diabetes Mellitus 
2.1. Urine Tests 

Urine tests are undertaken to analyse ketones bodies, 
glucose and proteins in the urine. The colorimetric reaction 
that occurs between ketones and nitroprusside (Sodium ni-
troferricyanide) is the method used for the rapid semiquan-
titive measurements of ketones[5, 6]. 
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Clinistix® and Diastix® are paper strips or dipsticks that 
change color when dipped in urine. The test strip is com-
pared to a chart that shows the amount of glucose in the urine 
based on the change in color. The level of glucose in the 
urine lags behind the level of glucose in the blood. Testing 
the urine with a test stick, paper strip, or tablet is not as ac-
curate as blood testing. However, it can give a fast and sim-
ple reading. Ketones in the urine can be detected using 
similar types of dipstick tests (Acetest or Ketostix)[7]. Urine 
samples with a specific gravity of 1.010 to 1.020 yield the 
most accurate results[8]. 

Ketoacidosis can be a life-threatening situation in Type I 
diabetics, so having a quick and simple test to detect ketones 
can assist in establishing a diagnosis sooner. Another dip-
stick test can determine the presence of protein or albumin in 
the urine. Protein in the urine can indicate problems with 
kidney function and can be used to track the development of 
renal failure. A more sensitive test for urine protein uses 
radioactively tagged chemicals to detect microalbuminuria, 
small amounts of protein in the urine, which may not show 
up on dipstick tests[7]. 

2.2. Blood Tests 

Various blood test methods are routinely used in diagnosis 
of diabetes mellitus. They are discussed here below. 

2.2.1. Fasting Glucose Test 

Fasting glucose is directly proportional to the severity of 
the diabetes mellitus. During this test, blood is drawn from a 
vein in the patient's arm after the patient has not eaten for at 
least eight hours, usually in the morning before breakfast. 
The red blood cells are separated from the sample and the 
amount of glucose is measured in the remaining plasma. A 
plasma level of 200 mg/dL or greater strongly indicates 
diabetes provided that drugs such as glucocorticoids are not 
being administered. The fasting glucose test is usually re-
peated on another day to confirm the results[8]. 
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Diabetics who are under control exhibit wide variation in 
their plasma glucose concentrations. Plasma glucose levels 
in controlled diabetics range during a typical 24- hour period 
from as low as 250mg/L to as high as 3250mg/L. These 
variations are wider than those of nondiabetics[9]. 

2.2.2. Postprandial Plasma Glucose Test 

Diabetes mellitus is more readily detected when carbo-
hydrate metabolic capacity is tested. This can be done by 
stressing the system with a defined glucose load. Measure-
ment of the rate that the glucose load is cleared from the 
blood, as compared to the rate of glucose clearance in 
healthy persons, detects impairment in glucose metabolism. 
A meal high in carbohydrates is used as the carbohydrate 
load, although a 75g glucose drink is usually preferred over a 
meal. Blood is drawn at 2 hours after ingestion of the meal or 
glucose drink. Glucose levels above 1400mg/L are abnormal; 
levels of 1200 to 1400 mg/L are ambiguous; and levels be-
low 1200mg/L are normal[7, 8]. 

Though widely used for detection of diabetes mellitus, this 
test method is highly inaccurate due to several variables that 
are difficult to control or adjust for. These variables include 
age, weight, previous diet, activity, illness, medications, time 
of the day that the test is conducted and actual size of the 
glucose dose. When a meal is used as the load, the effective 
glucose load depends on the digestion of disaccharides and 
polysaccharides and their subsequent absorption from the 
intestinal tract[8]. 

2.2.3. Oral Glucose Tolerance Test (OGTT) 

The oral glucose tolerance test evaluates clearance from 
the circulation after glucose loading under defined and con-
trolled conditions. The test has been standardized by the 
Committee on Statistics of the American Diabetes Associa-
tion[10]. The patient should have been fasting for the pre-
vious 8-14 hours. A zero time (baseline) blood sample is 
drawn. The patient is given a glucose solution, which is 
drunk within 5 minutes. Blood is drawn at intervals for 
measurement of glucose (blood sugar), and sometimes insu-
lin levels[7]. 

The intervals and number of samples vary according to the 
purpose of the test. For simple diabetes screening, the most 
important sample is the 2-hour sample. The zero and 2-hour 
samples may be the only ones collected. In a non-diabetic, 
the level of glucose in the blood goes up immediately after 
the drink and then decreases gradually as insulin is used by 
the body to metabolize or absorb the sugar. In a diabetic, the 
glucose in the blood goes up and stays high after drinking the 
sweetened liquid. A plasma glucose level of 2000 mg/L or 
higher at two hours after drinking the syrup and at one other 
point during the two-hour test period confirms the diagnosis 
of diabetes[7]. 

During the test, the patient must be ambulatory, since in-
activity decreases glucose tolerance. The test can also be 
affected by illness, abnormalities of such hormones as thy-
roxine, growth hormone, cortisol, and catecholamines, drugs 

and medications such as oral contraceptives, salicylates, 
nicotinic acid, diuretics and hypoglycaemic agents and 
testing time. The glucose load should consist of glucose 
only[11]. 

2.2.4. Intravenous Glucose Tolerance Test 

The intravenous glucose tolerance test is used for persons 
with malabsorptive disorders or previous gastric or intestinal 
surgery. Glucose is administered intravenously over 30 
minutes, using a 20% solution. A glucose load of 0.5g/kg of 
body weight is used. Non-diabetics respond with a plasma 
glucose level of 2000 to 2500mg/L. Discontinuation of the 
glucose loading leads to a decrease in plasma levels with 
fasting levels reached at about 90 minutes. Diabetics dem-
onstrate plasma glucose level above 2500mg/L during ad-
ministration of the load. On discontinuation of the loading, 
plasma glucose levels of diabetics also return to fasting lev-
els at about 90 minutes. An alternative procedure called the 
Soskin method uses 50% glucose delivered intravenously 
within 3 to 5 minutes. The glucose load used is 0.3 g/kg of 
body weight. Non- diabetics re-establish fasting levels in less 
than 60 minutes after discontinuing the glucose infusion. In 
diabetics fasting levels are established significantly later than 
60 minutes[8]. 

2.2.5. O’Sullivan Test 

This test is used to detect gestational diabetes. A 50 g load 
of glucose is given to a fasting patient. Blood is drawn at one 
hour. Gestational diabetes is suggested by plasma levels 
above 1500mg/L[8, 12]. 

2.2.6. Glycated Hemoglobin and Plasma Albumin Test 

In diabetes mellitus, a minor hemoglobin derivative called 
HbA1c is produced by glycosylation. Sine this reaction is 
spontaneous and since erythrocytes are completely perme-
able to glucose, the quantity of HbA1c formed is directly 
proportional to the average plasma glucose concentration 
that the erythrocytes are exposed to during their 120-day life 
span (4 to 6 weeks before sampling). For normoglycemic 
persons, HbA1c constitutes 4% to 5% of total hemoglobin, 
whereas in diabetics, HbA1c levels are significantly elevated. 
The elevations are directly proportional to the long-term 
degree of hyperglycemia[13]. Glycated hemoglobins are the 
most useful for monitoring of diabetes mellitus. However, 
they are not sufficiently sensitive to effectively detect bor-
derline cases of diabetes mellitus[14]. Serum albumin is also 
glycosylated to a degree proportional to plasma glucose 
levels. The short half-life for albumin of 15 days makes it a 
good monitor of short-term blood plasma glucose levels[15]. 

2.2.7. Plasma insulin Test 

Fasting plasma insulin levels in type I diabetics are low. 
Those of type II diabetics are low only when fasting plasma 
glucose levels exceed 2500mg/L. Otherwise, they are normal. 
A glucose challenge separates type I diabetics from type II 
diabetics. Glucose loading elicits no significant insulin re-
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sponse for type I diabetics and a delayed, exaggerated re-
sponse in type II diabetics[16]. 

Diabetics can monitor their own blood glucose levels with 
home blood glucose monitoring kits. A small needle or lan-
cet is used to prick the finger and a drop of blood is collected 
and analyzed by a monitoring device. The correct use of such 
a device minimizes the wide variations of blood glucose 
experienced by diabetics and, as a result, the hypoglycemic 
events and even the long-term complications of diabetes 
mellitus. Some patients may test their blood glucose levels 
several times during a day and use this information to adjust 
their diet or doses of insulin[17]. 

In a consensus statement on blood glucose monitoring, 
many insulin-treated populations have been recommended 
for self-monitoring programmes. These include pregnant 
women, patients with unstable diabetes, patients with histo-
ries of severe ketosis or hypoglycemia especially those who 
do not demonstrate warning symptoms of hypoglycemia, 
patients receiving intensive insulin therapy and patients with 
abnormal renal thresholds for glucose[18]. 

3. Conclusions 
The diagnostic criterion for the diagnosis of diabetes 

mellitus has been undergoing review globally. The Ameri-
can Diabetes Association (ADA) and the World Health Or-
ganization (WHO) have always released differing recom-
mendations regarding the criteria for diagnosis of diabetes 
mellitus. For instance, in 2003 the ADA modified its rec-
ommendations resulting in discrepancies between its rec-
ommendations and those of the WHO. 

The disparities emanate from the difference in fasting 
plasma glucose levels for defining Impaired Fasting Glu-
cose (IFG), inclusion of 2–h plasma glucose value in defin-
ing IFG, and inclusion of 2–h plasma glucose value in de-
fining IFG. These disparities may result in differences in an 
individual’s classification of glucose tolerance. As ADA 
recommends fasting plasma glucose as the recommended 
method for diagnosing asymptomatic diabetes, WHO rec-
ommends the oral glucose tolerance test. 

These discrepancies have implications for the individual 
and for population prevalence estimates. For example peo-
ple who fall into the ADA category of IFG could include 
people with IGT or diabetes if a 2–h plasma glucose is not 
measured, and ADA defined IGT could include diabetes if a 
fasting plasma glucose is not measured. 

It is also worth mentioning that the criteria for diagnosis of 
diabetes mellitus should be formulated taking into account 
the populations living in different parts of the world. This 
idea is informed by the fact that different populations resid-
ing in different parts of the world have varying thresholds of 
physiological parameters. In this regard, the existing criteria 
may only be useful strictly for the populations tested during 
the formulation of the criteria. They may only serve to pro-
vide general guidelines regarding diagnosis of diabetes mel-
litus.  

In conclusion, various methods based on urine and blood 
tests are available for diagnosis of diabetes mellitus. The 
values for that confirm diagnosis of diabetes mellitus may 
differ from from one individual to another. However, there 
are general threshold values that importantly provide guide-
lines on the diagnosis of diabetes mellitus. These guidelines 
are regularly reviewed by the WHO and ADA, owing to 
emerging trends in diagnosis. 
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