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Educational Objectives: 
 
1. Discuss the global burden of diabetes mellitus (DM). 
2. Discuss what initial laboratory tests, history and exam findings are needed to diagnose DM. 
3. Explore recommended lifestyle modifications for treatment of diabetes mellitus. 
  

CASE ONE: 
Ms. Kamanga is a 45-year-old black woman who is a new patient and presents to your clinic for 
fatigue and weight gain over the past several months. She does not know how much weight she 
has gained, but she feels like her clothes have become tighter. She does not have any known 
past medical history, and she does not take any medications. She denies tobacco, alcohol, and 
drug use. She works as a seamstress. Her aunt was just diagnosed with diabetes, and she asks 
you, “How common is diabetes? Do you think I have diabetes?” 

  
Questions: 
 
1. What is the global burden of diabetes? 
  
In 2008, nearly two-thirds of global deaths were due to non-communicable diseases (NCDs), primarily 
cardiovascular diseases, diabetes, cancers, and chronic respiratory diseases.¹ Nearly 80% of these deaths 
occurred in low- and middle-income countries (LMIC). In Africa, NCDs are rising and are projected to 
exceed communicable, maternal, perinatal, and nutritional diseases as the most common causes of 
death by 2030.¹ This expected increase in LMIC is thought to be due to the trends of population growth, 
aging, unhealthy diet, obesity, and sedentary lifestyles.¹ 
  
The global prevalence of diabetes, specifically, was estimated to be 422 million adults (8.5%) in 2014, 
which is double the prevalence in 1980.¹ In LMIC, the prevalence of diabetes is rising even faster than in 
high-income countries.¹ According to a study in 2011, the prevalence of diabetes and impaired fasting 
glucose (IFG) in Mozambique was 2.9% and 2.5%, respectively—overall lower than the global 
prevalence.² However, the majority of these patients (87%) were unaware of their diagnosis of diabetes 
or IFG.² Diabetes was thought to be responsible for nearly 1.5 million deaths globally in 2012.1,3 This 
number would have been substantially higher if deaths due to cardiovascular or other diseases affected 
by poor glucose control were taken into account. In Africa, infection and acute metabolic complications 
are the leading causes of death in diabetic patients, as opposed to high-income countries, where 
cardiovascular and renal complications are the leading causes of death.4 Additionally, trends suggest 
that in high-income countries, most patients with DM will be older than 65 years of age, whereas in 
LMIC countries, most will be between 45 and 65 years old, thereby affecting their productive years.² 
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Complications of diabetes are a major source of morbidity. Diabetes is the leading cause of renal failure 
in many populations, and neuropathy can lead to lower extremity amputations.4 Patients with diabetes 
have a two-fold risk of stroke. Diabetic retinopathy is a common cause of blindness in adults.4 
Additionally, tuberculosis is three times more likely among patients with diabetes.¹ In pregnant women, 
poorly controlled diabetes increases their maternal and fetal complications, including fetal death.¹ 
 
Figure 1. Burden of Diabetes in Africa, 1990-2015.5 
 

 
 
Credit:  Institute for Health Metrics and Evaluation.   
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Figure 1 shows the disability-adjusted life years (DALYs) due to diabetes. DALYs are a metric used to 
quantify the burden of disease from its morbidity and mortality. One DALY can be thought of as one lost 
year of “healthy” life.6 The map shows African countries with different rates of DALYs due to diabetes. 
Specifically, the lighter blue and white countries have higher rates, whereas the dark blue countries 
carry the lowest rates. At the bottom right corner of the figure, the top five global risk factors for 
diabetes are shown.  
  

CASE ONE CONTINUED: 
Ms. Kamanga is concerned due to her weight gain, and she is worried that she will develop diabetes 
like her aunt. She asks if you can test her for diabetes. 

  
2. Should Ms. Kamanga be screened for diabetes? Why or why not? 
  
Routine screening for type 2 diabetes mellitus is debated, and there is no definitive evidence from 
randomized trials. However, the World Health Organization (WHO) guidelines recommend that all 
patients 40 years of age and older be screened with the following exams or tests: 
1. Waist circumference 
2. Blood pressure 
3. Fasting or random blood glucose 
4. Urine protein 
5. Urine ketones in newly diagnosed patients with diabetes 
6. Plasma cholesterol if available 
7. Foot exam (i.e. pulses and sensation) if known diabetes 
  
Since Ms. Kamanga is 45 years old, she does need to be screened with a fasting or random blood glucose 
level, even if she did not present with classic symptoms of hyperglycemia, such as polyuria, polydipsia, 
and blurred vision. In addition, given that her history is also concerning for diabetes (fatigue, weight 
gain, and family history of diabetes), you should consider testing her for diabetes regardless of her age. 
Of note, point of care devices to check capillary glucose can be used to diagnose diabetes mellitus if 
laboratory services are not available. Let us continue with Ms. Kamanga’s history. 
  
3. What additional history would you ask the patient at this point? 
 
In order to obtain a complete history from patients with diabetes, you should ask about: 

• Prior medical history: Ask about comorbid conditions, including coronary artery disease, stroke, 
transient ischemic attack (TIA), peripheral arterial disease, and chronic kidney disease. You would 
also want to know about other immunocompromising diseases, including human immunodeficiency 
virus (HIV). In women, you should ask about pregnancy history, as the history of large-for-
gestational-age babies may be a sign of gestational diabetes. 

• Family history: Ask about diabetes, heart disease, or stroke in first degree relatives. 

• Medications: Ask about concurrent drugs. Some medications can elevate blood glucose or worsen 
metabolic syndrome, including corticosteroids, thiazide diuretics, and some antipsychotic drugs. 

• Lifestyle behaviors: Most non-communicable diseases are associated with and have been linked to 
at least four behaviors: smoking, alcohol intake, eating an unhealthy diet, and physical inactivity.7  
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Ask about their occupation, how far they walk each day, what kind of exercises they enjoy, or what 
type of daily activities they do to determine if they are generally sedentary or active. 

• Review of systems (ROS): This may reveal symptoms of microvascular or macrovascular 
complications of diabetes, including: 
o Microvascular complications: 

▪ Blurry vision and floaters (retinopathy) 
▪ In later stages, decreased urine output, easy fatigability, anorexia, and edema 

(nephropathy) 
▪ Pain and paresthesias of the feet as well as foot ulcers in later stages (peripheral 

neuropathy) 
▪ Gastroparesis and erectile dysfunction (autonomic neuropathy) 

o Macrovascular complications: 
▪ Chest pain and dyspnea on exertion (acute coronary syndrome) 
▪ Lower extremity edema and breathlessness when lying flat or orthopnea (heart failure) 
▪ Pain induced by exercise and relieved by rest, usually in the lower extremities, or 

claudication (peripheral artery disease) 
▪ Acute onset of difficulty speaking, unilateral limb weakness, gait instability, and/or facial 

droop (stroke)  
 

CASE ONE CONTINUED: 
Ms. Kamanga does not smoke or drink alcohol. For breakfast, she typically eats deep fried potatoes 
and eggs. For dinner, she has either rice, cassava porridge, or white pasta, along with either meat or 
beans. She has tea with milk and sugar in the morning and two sodas during the day. She walks to 
work 10 minutes each way daily and when she is at home, she cleans the house. However, she does 
not do additional exercise such as lifting weights or jogging because she does not have time. She 
does not have additional medical problems and takes no medications. She is HIV non-reactive. On 
ROS, she also notes that she often feels thirsty, even though she is drinking plenty of water. 

  
4. Let us proceed to her physical exam. What abnormal physical exam findings could you expect in a 
patient who has diabetes or is at high risk for developing diabetes? 
 

• Vital signs: Elevated blood pressure (hypertension) 

• Weight and waist circumference: Elevated body mass index or BMI (overweight or obesity) and 
waist circumference ≥94 cm for men or ≥80 cm for women (abdominal obesity)8 
o There are different cut-off points for other ethnic groups: 

▪ Asian Indian, Chinese, Japanese, and Malay populations: ≥90 cm for men or ≥80 cm for 
women 

• Head, eyes, ears, nose, and throat (HEENT):  
o Eyes: Dot and blot retinal hemorrhages and/or cotton-wool spots (i.e. fluffy white patches on 

the retina) on fundoscopic exam (diabetic retinopathy) 
o Oral cavity: DM is a predisposing factor for the onset of oral candidiasis or thrush. HIV should 

also be considered in the setting of oropharyngeal candidiasis. 

• Cardiac: Murmurs, S3 gallop (heart failure or HF), or S4 gallop (left ventricular hypertrophy) 

• Pulmonary: Bilateral crepitations, rales or crackles (HF) 
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• Skin: Acanthosis nigricans (i.e. hyperpigmented patches of skin with a thick, velvety texture in body 
folds and creases, typically in the axillae, groin, and neck), which is associated with insulin resistance 

• Feet: Decreased pedal pulses (peripheral artery disease), sensory abnormalities (see below), and/or 
ulcerations or wounds (peripheral neuropathy or peripheral artery disease) 

• Neurologic: Decreased or absent sensation to light touch and pinprick, decreased vibratory 
sensation, abnormal monofilament testing (if monofilaments available), and/or diminished ankle 
reflexes (peripheral neuropathy) 

 
Calculate your patients’ body mass index (BMI) to help classify patients’ risk based on whether they are 
at a healthy weight, overweight, or obese. BMI can be calculated with the equation below, or BMI can 
be assessed using a BMI chart as shown in Figure 2. 

 
BMI = Weight in kilograms  
            (Height in meters)2 

 
Table 1 shows standard weight status categories associated with BMI ranges for adults 20 years of age 
and older. The categories are the same for men and women of all body types.9 
 
Table 1. Body Mass Index (BMI) Interpretation for Adults.9 
 

BMI Weight Status 

Below 18.5 Underweight 

18.5-24.9 Normal or Healthy Weight 

25.0-29.9 Overweight 

30.0 and Above Obese 

 
Using the patient’s weight and height, BMI can be determined with Figure 2. Ideal BMI is noted in the 
color green, whereas overweight and obese ranges are noted in orange and red, respectively.  
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Figure 2. Standard Body Mass Index (BMI) Chart.10 
 

 
 
Credit:  www.miniwebtool.com/bmi-calculator. 
 

CASE ONE CONTINUED: 
On exam, Ms. Kamanga’s vital signs are as follows: temperature of 37.1 degrees Celsius, heart rate 
of 72 beats per minute, blood pressure of 154/94 mmHg, respiratory rate of 14 breaths per minute, 
and oxygen saturation of 98% on ambient air. On exam, she weighs 82 kilograms (BMI 31). In 
general, she is well-appearing. Her HEENT, heart, lung, and abdominal exams are unremarkable. 
You notice some thickened, hyperpigmented areas of skin in both of her axillae. On foot exam, her 
pulses and sensation are normal, and she does not have any ulcerations or wounds. 

 

5. Following a thorough history and physical exam, you explain to Ms. Kamanga that you are 
concerned that she may have diabetes. You decide to proceed with evaluating her for diabetes 
mellitus. What initial laboratory testing do you want to obtain at today’s visit to the clinic? 
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Table 2. Current WHO and American Diabetes Association (ADA) Recommendations for the Diagnostic 
Criteria for Diabetes Mellitus and Intermediate Hyperglycemia.11,12,13,14  
  

Normal 

Fasting plasma glucose  <100 mg/dL (5.6 mmol/L) 

Impaired Fasting Glucose (IFG) 

Fasting plasma glucose  
 
 
 
2-hour plasma glucose* 

110-125 mg/dL (6.1-6.9 mmol/L) 
 
AND (if measured) 
 
<140 mg/dL (7.8 mmol/L) 

Impaired Glucose Tolerance (IGT) 

Fasting plasma glucose 
 
 
 
2-hour plasma glucose* 

<126 mg/dL (7.0 mmol/L) 
 
AND 
 
140-199 mg/dL (7.8-11.0 mmol/L) 

Diabetes Mellitus (DM) 

Fasting plasma glucose 
 
 
 
Hemoglobin A1c 
 
 
 
2-hour plasma glucose* 
 
 
 
Random (“casual”) plasma glucose** 

≥126 mg/dL (7.0 mmol/L) 
 
OR 
 
≥6.5% 
 
OR 
 
≥200 mg/dL (11.1 mmol/L) 
 
OR 
 
≥200 mg/dL (11.1 mmol/L) with classic 
symptoms of hyperglycemia 

*Two-hour plasma glucose is the venous plasma glucose measured 2 hours after ingestion of 75 grams 
of oral glucose load.12 This is equivalent to 600 ml (20 ounces) Fanta or 675 ml (23 ounces) of regular 
Coca-Cola. 
**This is one of the criteria for the diagnosis of diabetes mellitus according to ADA.14 The rest of the 
criteria in this table are WHO recommendations.12  
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WHO guidelines suggest two options for screening for diabetes: a laboratory measurement of plasma 
glucose concentration or a capillary glucose level with a point-of-care glucose meter, which may be 
more easily attainable.11,12 Table 2 displays the current recommendations by the WHO and the American 
Diabetes Association (ADA) for the diagnostic criteria for diabetes mellitus and intermediate 
hyperglycemia, those who are at risk for developing diabetes.11,12,13,14  
 
Additionally, the WHO recommends that glycated hemoglobin or hemoglobin A1c (HbA1c) be used as a 
diagnostic test for diabetes mellitus providing that stringent quality assurance tests are in place.13 HbA1c 
reflects the average plasma glucose over the previous 8 to 12 weeks. It does not require any special 
preparation such as fasting, and it can be tested during anytime of the day.13 A HbA1c of 6.5% is 
recommended as the cutoff value for diagnosing diabetes mellitus.13 Some of the most common factors 
that may affect the HbA1c levels are hemoglobinopathies (e.g. sickle cell disease), some anemias, and 
disorders associated with high cell turnover, such as malaria.13 Conditions that alter red blood cell (RBC) 
life span will alter the HbA1c. For example, malaria leads to higher RBC turnover and shorter life span, 
thereby falsely decreasing the HbA1c.15 Sickle cell anemia and other hemoglobinopathies, which also 
decrease lifespan of RBCs, will falsely decrease HbA1c as well.15 
  
If supplies are unavailable to test for plasma glucose concentration or HbA1c level, urinalysis could be 
used to evaluate for glucosuria. This cannot be used to diagnose diabetes. However, if you have high 
clinical suspicion for diabetes mellitus, this may support your decision to send the patient for further 
testing. 
  
In the case of newly diagnosed patients, the initial laboratory testing should focus primarily on assessing 
additional cardiovascular risk factors (e.g. hyperlipidemia) and searching for signs of organ damage (e.g. 
renal dysfunction). These additional tests should include: 
●      Fasting lipid profile: 

o Why is this important? Elevated total and low-density lipoprotein (LDL) cholesterol as well as 
low high-density lipoprotein (HDL) cholesterol are associated with increased cardiovascular risk.  

●      Serum creatinine and blood urea nitrogen (BUN): 
o Why are these important? Increased BUN and creatinine levels may be indicative of renal 

disease due to diabetic nephropathy. 
●      Urinalysis (UA): 

• Why is this important? This would serve to evaluate for proteinuria, which is suggestive of 
diabetic nephropathy and associated with an increased risk of cardiovascular events. A UA 
would also reveal urine ketones in setting of ketoacidosis or ketosis in patients newly diagnosed 
with diabetes mellitus.  

 

CASE ONE CONCLUSION: 
Ms. Kamanga’s fasting capillary glucose level in office is 10.0 mmol/L (180 mg/dL). You diagnose her 
with diabetes mellitus. Ms. Kamanga says that she is afraid of all the complications you mentioned 
earlier. She would like to try to manage her diabetes through diet and exercise alone first before taking 
any medications. 

  
6. What lifestyle modifications should be recommended to improve her glycemic control and avoid 
worsening control of her diabetes? 
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All adults with type 2 DM, and those at risk, can help improve glycemic control and insulin sensitivity 
through physical activity and healthy diet. In a patient like Ms. Kamanga, who leads a relatively 
sedentary life and eats unhealthy foods, changing her diet and physical activity would always be 
recommended. The three most cost-effective interventions for prevention and management of DM are: 
blood pressure management, glycemic control, and foot care.¹ Ms. Kamanga will benefit from lifestyle 
modifications through activity, healthy diet, and maintaining a normal body weight. Some examples of 
lifestyle modifications for diabetic patients are listed below. 
 
Dietary recommendations: 

• Reduce food intake if patients are overweight. Examples of one serving for some foods are listed 
below:16 
o ½ cup of cooked rice or pasta (i.e. one ounce or 28 grams of dry rice or pasta) 
o One slice of bread 
o Three ounces of cooked meat, chicken, or fish. This quantity is about the size of a deck of playing 

cards. 
o ½ cup of cooked beans 
o One tablespoon of oil or butter 
o One medium sized whole fruit 
o One cup of raw leafy green vegetables. This amount is about the size of a fist. 
o ½ cup of chopped vegetables 

• Give preference to low glycemic index foods (e.g. beans, lentils, oats, and some unsweetened fruit, 
such as oranges, grapefruit, strawberries, and apples) as the source of carbohydrates in their diet, 
instead of high glycemic index foods (e.g. potatoes, white rice, white bread, and sugar cane).11 
Other low glycemic index foods include leafy green vegetables, tomatoes, onions, peppers, 
chickpeas, peanuts, and fish. 

• Reduce intake of sugars, sweets, chips, cookies, sodas, fruit juice, and alcohol. Soda, fruit juice, and 
tea or coffee with sweetened condensed milk are particularly high in sugar. 

• Increase intake of dietary fiber, which can be found in lentils, beans, bananas, oranges, carrots, 
peas, oats, avocados, peanuts, pumpkin, squash, chickpeas, cassava, and leafy green vegetables. 

• Other recommendations for a heart healthy diet: 
o If possible, eat 5 servings (400-500 grams) of fruits and vegetables per day. One serving is 

equivalent to 1 orange, apple, mango, banana, or 3 tablespoons of cooked vegetables.11 
o Restrict salt intake to less than 5 grams (1 teaspoon) per day by reducing salt when cooking. In 

addition to avoiding table salt, reduce salty foods, such as salty fish, salty street foods, 
processed foods, canned foods, and stock cubes (e.g. Benny powder).11 

o Limit fatty meat, such as red meat, or trim off the visible fat. Use chicken over other meat 
products, including red meat (beef and pork). When cooking chicken, avoid eating the skin.11 

o When cooking with oil, aim to use less than 2 tablespoons per day and lightly coat the cooking 
pan with oil to fry foods instead of deep-frying in oil.12 If possible, substitute palm and coconut 
oil with soy, corn, rapeseed, safflower, sunflower, or olive oil.11 
 

Recommendations for physical activity: 

• Progressively increase physical activity to moderate levels, such as brisk walking, jogging, or 
gardening; at least 150 minutes per week, or 30 minutes a day, five times a week.11 
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• For older adults, the same amount of physical activity is recommended, but should also include 
balance and muscle strengthening activities. 
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