
1 
 
Hypertension. Pittsburgh’s Ambulatory Curriculum for Trainees in Low Resource Settings, First Edition, 2021. 

Facilitator Version 
 

HYPERTENSION: DIAGNOSIS, EVALUATION AND LIFESTYLE MODIFICATIONS 
Author: Elena Jiménez Gutiérrez, MD 

 
Educational Objectives:  
 
1. Recognize the global burden of hypertension. 
2. Describe the appropriate content of the initial history, physical exam and laboratory evaluation of a 

patient with a new diagnosis of hypertension. 
3. Educate a colleague in the correct method of measuring blood pressure. 
4. Outline the lifestyle modifications that should be recommended to all patients with hypertension. 

  

CASE ONE: 
Ms. Gloria Joaquim is a 48-year-old black woman from Macurungo Neighborhood of Beira City, 
Mozambique, with a recent diagnosis of left knee osteoarthritis who presents today as a follow-up for a 
blood pressure reading of 158/96 mmHg two weeks ago. 

 
Questions:  
 
1. What is the global burden of hypertension? 
 
Hypertension is a silent, invisible killer that rarely causes symptoms. It plays a major etiologic role in the 
development of cerebrovascular disease, ischemic heart disease, as well as cardiac and renal failure. 
 
Globally, complications of hypertension account for approximately 10 million deaths worldwide every 
year. Hypertension is responsible for at least 45% of deaths due to ischemic heart disease and over 50%  
of deaths due to stroke.1 In 2008, worldwide, approximately 40% of adults aged 25 and above had been 
diagnosed with hypertension. Due to population growth and ageing, the number of people with the 
condition rose from 600 million in 1980 to 1 billion in 2008.1 The prevalence of hypertension was highest 
in Africa at 46% for both sexes combined.1 
  
Overall, hypertension is a very common finding in black individuals. This condition occurs at a younger 
age and is often more severe in terms of blood pressure levels in black patients than in white patients.2 
Black people with hypertension are particularly vulnerable to strokes and hypertensive kidney disease. 
They are 3 to 5 times as likely as white people to have renal complications and end-stage kidney 
disease.2 

  
Treating hypertension has been associated with a 40% reduction in the risk of stroke and a 15% 
reduction in the risk of myocardial infarction.3 Although the treatment of hypertension has been shown 
to prevent cardiovascular disease and to extend and enhance life, hypertension remains inadequately 
managed everywhere. Unfortunately, current practices to detect and treat hypertension in Sub-Saharan 
Africa are overwhelmingly ineffective, evidenced by very low awareness (27%), treatment (18%) and 
control rates (7%).4 

 
2. What additional history would you ask the patient at this point? 
 
In order to obtain a complete history from patients with hypertension, you should ask about:  
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● Prior medical history: Ask about comorbid conditions, including coronary artery disease, stroke, 
transient ischemic attack, peripheral arterial disease, diabetes mellitus, chronic kidney disease, and 
sleep apnea if overweight. 

● Family history: Ask about heart disease or stroke in first degree relatives.5 
● Medications: Ask about concurrent drugs, including prescribed medications and/or herbal products. 

Nonsteroidal anti-inflammatory drugs, decongestants (e.g. pseudoephedrine), tricyclic 
antidepressants, steroids, and certain local remedies can increase blood pressure and therefore 
should be stopped if possible.2,5,6 

● Lifestyle behaviors: 
o Tobacco use. If answer is yes, ask about frequency, amount and duration of tobacco use. 
o Alcohol consumption. If answer is yes, ask about frequency, amount and duration of alcohol use. 
o Occupation, whether sedentary or active.  
o Participation in more than 30 minutes of physical activity (even brisk walking) at least 5 days a 

week.5 
● Review of systems: Ask about signs and symptoms that may indicate a possible secondary cause or 

a complication of hypertension, including: 
o Chest pain and breathlessness or dyspnea on exertion (acute coronary syndrome) 
o Lower extremity edema and breathlessness when lying flat or orthopnea (heart failure)   
o Palpitations, anxiety, heat or cold intolerance, and swelling around the eyes or periorbital 

edema (thyroid disease)6  
o Pain induced by exercise and relieved by rest, usually in the lower extremities, or claudication 

(peripheral artery disease) 
o Palpitations, sweating, anxiety and flushing (pheochromocytoma)6  
o Foamy urine, reduced urine output and hematuria (kidney disease) 
o Acute onset of difficulty speaking, unilateral limb weakness, gait instability, and/or facial droop 

(stroke) 
o If overweight, ask about morning headaches, daytime fatigue, restless sleep and snoring (sleep 

apnea)6 
 

CASE ONE CONTINUED: 
Except for her recent left knee pain, for which she occasionally takes paracetamol, also known as 
acetaminophen, you learn that Ms. Gloria Joaquim has been generally healthy in the past without major 
illnesses or surgeries. She is widowed and has 5 adult children. She does not work outside the home and 
lives with her youngest son. She has no known drug allergies. Her 68-year-old mother had a stroke last 
month, and her older brother was recently diagnosed with hypertension. She denies alcohol, tobacco 
and illicit substance use. She walks for 30 to 60 minutes at a time, 5 days per week. She has experienced 
no change in activity level or endurance and has no complaints of chest pain, palpitations, temperature 
intolerance, exertional shortness of breath or edema.  

 
3. Describe how you would measure this patient’s blood pressure on her first and follow-up visits. 
Please demonstrate the correct blood pressure measurement technique on a colleague. 
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Figure 1. Recommendations for Accurate Blood Pressure Measurement.7,8 

 

 
 
Credit: American Heart Association, American Medical Association. 
 
On an initial assessment of a patient with presumed hypertension, the following actions should be 
taken: 
● The patient should be seated in a stable chair with support for the back, legs in the uncrossed 

position, and feet flat on the floor following 5 minutes of rest.2,6 
● The patient’s arm being used for the measurement should be at the same level as the heart, with 

the arm resting on a comfortable surface, such as a table. Measurement should not be taken 
through clothes. 

● Due to the acute effects on blood pressure and heart rate, the patient should also be instructed to 
avoid caffeine and smoking the day of the visit, to urinate before the evaluation, and to not speak 
during measurement. 

● Since the cuff provides an “indirect” measure of blood pressure, it is important to ensure that the 
correct size of the arm cuff be used (in particular, a wider cuff in patients with large arms, >32 cm 
circumference) to assure calibration between the indirect measure and the inferred intra-arterial 
blood pressure.2,6 Blood pressure cuffs are manufactured with a marker to indicate if the cuff is not 
large enough for the patient’s arm, and this should be verified every time the clinician measures a 
patient’s blood pressure.6  

● The blood pressure should be measured with the lower end of the cuff 2 to 3 cm above the 
antecubital fossa and the stethoscope over the brachial artery in the antecubital fossa. 
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● Traditionally, blood pressure is measured by occlusion of the brachial artery by a cuff. The cuff 
should be inflated at least 30 mmHg above the estimated systolic blood pressure (indicated by the 
disappearance of the palpated brachial pulse) to avoid error in blood pressure measurement by 
misinterpreting the auscultatory gap. 

● As the cuff is gradually deflated, pulsatile blood flow is reestablished and accompanied by sounds 
that can be detected by a stethoscope held over the artery. The appearance and disappearance of 
these sounds, known as Korotkoff sounds, will correspond to the systolic and diastolic blood 
pressures, respectively.2 

● Blood pressure should be measured in both arms. If there is a 10 mmHg or larger difference in 
systolic blood pressure between arms, the arm with the higher reading should be used for 
measurements thereafter.2,6  

● Particularly in older people, it is useful to also obtain standing blood pressures (usually after 1 
minute and again after 3 minutes of standing) to check for postural effects.2,6    

 
Follow up blood pressure can be performed only in the seated position unless that patient has 
symptoms of or previously documented orthostatic hypotension.  
 
Figure 2. Accurate Blood Pressure Cuff Inflation and Deflation.9 
 

 
 
Credit: Applegate, EJ. 2011. 
 

CASE ONE CONTINUED: 
Vitals signs are notable for the following:  
-Pulse: 78 heart beats per minute.  
-Average blood pressure: 158/94 mmHg. There is no significant difference between arms or with 
standing. 

 
4. What other parts of the physical examination would you carefully perform on this patient? 
 
The initial physical exam should focus on: 
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● Calculation of body mass index (BMI): Document the patient’s weight and height and calculate BMI 
with the equation below.  

BMI = Weight in kilograms  
            (Height in meters)2 

o Why is this important? This helps to classify patients’ risk based on whether they are at a 
healthy weight, overweight, or obese. It also assists in setting targets for weight loss.  

 
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.10 
 
Table 1. Body Mass Index (BMI) Interpretation for Adults.10 
 

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 3. 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 3. Standard Body Mass Index (BMI) Chart.11 

 

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

 
● Signs of heart failure: 

o Why is this important? This diagnosis strongly influences the choice of hypertension therapy. 
Left ventricular hypertrophy can be suspected by palpation of the apex beat for displacement. 
Heart failure can be indicated by distended jugular veins as part of the neck exam, bilateral basal 
crepitations or rales on pulmonary auscultation, and pitting peripheral edema, usually in the 
lower extremities.2,5 Refer to heart failure modules for more information on this. 

● Cardiac auscultation assessing rhythm, rate, and presence of murmurs or gallops. 
● Peripheral pulses: 

o Why is this important? If these are diminished or absent, this can indicate peripheral artery 
disease. 

● Fundoscopic exam if possible:  
o Why is this important? The optic fundi could reveal findings of hypertensive or diabetic 

retinopathy, such as dot and blot retinal hemorrhages and/or cotton-wool spots (i.e. fluffy white 
patches on the retina). 
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● Neurologic examination if concern for neurological defects: 
o Why is this important? This may reveal signs of previous stroke and affect treatment selection.  

 

CASE ONE CONTINUED: 
The rest of the physical examination is notable for the following:  
Head, eyes, ears, nose, and throat (HEENT) – No fundoscopic abnormalities, no jugular venous 
distention.  
Pulmonary – Clear to auscultation bilaterally, no wheezes, rhonchi or crepitations. 
Cardiovascular – Regular rate and rhythm, normal S1/S2, no murmurs. Carotid pulses 2+ and no bruits. 
Lower extremity distal pulses 2+, no peripheral edema. 
Abdomen – Soft, non-tender, non-distended. Normoactive bowel sounds, no organomegaly.  

 
5. Does this patient meet diagnostic criteria for hypertension? 
 
Yes, the patient meets diagnostic criteria for hypertension with two blood pressure readings ≥140/90 
two weeks apart.   
 
In general, the diagnosis of hypertension should be confirmed after 2 clinic visits, usually 1 to 4 weeks 
apart.2 On both occasions, the systolic blood pressure should be ≥140 mmHg and/or the diastolic blood 
pressure ≥90 mmHg, in order to make a diagnosis of hypertension for all adults older than 18 years.2  
 
“If the blood pressure is very high (for instance, a systolic blood pressure ≥180 mmHg), or if available 
resources are not adequate to permit a convenient second visit, the diagnosis and, if appropriate, 
treatment can be started after the first set of readings that demonstrate hypertension.”2 

 
6. What tests are most appropriate to order for this patient at this point? 
 
The initial laboratory testing is focused primarily on assessing additional cardiovascular risk factors (e.g. 
diabetes and hyperlipidemia) and looking for signs of organ damage (e.g. left ventricular hypertrophy 
and renal dysfunction).6 This would include: 
● Serum electrolytes: 

o Why are these important? There is a special emphasis on potassium: high levels can suggest 
renal disease, particularly if creatinine is elevated. Low values of potassium can suggest 
excessive secretion of aldosterone, which causes increases in sodium reabsorption and loss of 
potassium and hydrogen ions in the distal nephron.2,6  

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

disease; creatinine is also used in formulas for estimated glomerular filtration rate (eGFR). When 
appropriate, use formulas designed for eGFR calculations in patients of African ancestry.2,6 

● Fasting or random glucose concentration: 
o Why is this important? If elevated, this could be indicative of impaired glucose tolerance, or, if 

sufficiently high, of diabetes mellitus (a fasting plasma glucose concentration ≥7.0 mmol/L, a 
random plasma glucose concentration ≥11.1 mmol/L, or a glycated hemoglobin level ≥6.5 % 
meets the threshold for the diagnosis of diabetes mellitus).2,5,6 If available, glycated hemoglobin 
should be measured to further assess an elevated glucose level and help verify a diagnosis. 

● 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.  
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● Urinalysis: 
o Why is this important? Albuminuria or proteinuria, if present, can be indicative of kidney disease 

and associated with an increased risk of cardiovascular events.2,5,6  
● Electrocardiogram (ECG/EKG): 

o Why is this important? An ECG can help identify previous myocardial infarctions or left 
ventricular hypertrophy (evidence of target organ damage and indicative of the need for good 
control of blood pressure). ECG might also identify cardiac arrhythmias such as atrial fibrillation 
(which would dictate the use of certain drugs) or conditions such as an atrioventricular block 
(which would contraindicate certain drugs, such as beta-blockers and rate-slowing or non-
dihydropyridine calcium channel blockers).2,6    

 

7. Which lifestyle modifications would you recommend to all patients with hypertension? 
 
A variety of lifestyle modifications have been shown in clinical trials to lower blood pressure and to 
reduce the incidence of hypertension.2,3 These include: 
● Heart healthy diet: 

o Advise patients to: 
▪ Restrict salt intake to less than 5 grams (1 teaspoon) per day by reducing salt when 

cooking, not adding salt to prepared meals, and limiting processed foods. Sodium 
content is high in processed foods, such as bread (approximately 250 mg/100 g), canned 
foods, processed meats (approximately 1500 mg/100 g), salted fish, snack foods such as 
cheese balls (approximately 1500 mg/100 g), as well as in condiments such as soy sauce 
(approximately 7000 mg/100 g), and bouillon or stock cubes (approximately 20000 
mg/100 g).1,2 Of note, a higher proportion of black patients are sensitive to the blood 
pressure-raising effects of salt in the diet than white patients.2 

▪ Limit dairy fat intake. 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. If 
possible, replace palm and coconut oil with soy, corn, rapeseed, safflower, sunflower, or 
olive oil.5  

▪ 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.5 

▪ 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.5   

▪ Consume at least 3,510 mg of potassium per day. Potassium-rich foods include beans 
and peas (approximately 1,300 mg of potassium per 100 g), nuts (approximately 600 7 

▪ mg/100 g), vegetables such as spinach, cabbage and parsley (approximately 550 mg/100 
g), and fruits such as bananas, papayas and dates (approximately 300 mg/100 g).1 
Processing reduces the amount of potassium in many food products. 

● Regular physical activity: 
o Encourage patients to progressively increase physical activity to moderate levels, such as brisk 

walking, for at least 30 minutes a day five times a week, at least 150 minutes per week.1,5 
● Weight loss in the overweight: 

o Advise patients to reduce food intake and perform adequate physical activity as detailed above. 
In these patients, even modest weight loss is helpful in managing hypertension, diabetes and 
lipid disorders.2 

● Tobacco use cessation: 
o Encourage all non-smokers not to start smoking.5  
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o Strongly advise all smokers or individuals who use other forms of tobacco to stop.  
● Avoidance of harmful alcohol intake: 

o Advise moderation of alcohol consumption. Individuals who take more than 3 units of alcohol 
per day should be advised to reduce alcohol consumption.12 One unit is equivalent to half a pint 
of beer (5% alcohol), 100 ml of wine (10% alcohol), or 25 ml of spirits (40% alcohol).12 

o Strongly encourage alcohol abstinence for those individuals who are pregnant, breast feeding, 
drive or operate machinery, take medications that interact with alcohol, have medical 
conditions due to alcohol abuse, and/or struggle to control their drinking.5    

 
When adherence is optimal to effective lifestyle interventions, systolic blood pressure has decreased 
by more than 10 mmHg.3 Thus, these lifestyle modifications are recommended for all patients with 
hypertension, since even small reductions in blood pressure are associated, in long-term, large-scale 
population studies, with a reduced risk of cardiovascular diseases.3 

 

CASE ONE CONCLUSION: 
You counsel Ms. Gloria Joaquim about diet and schedule her to return in a month. You plan to review 
her lab results then and possibly start her on an antihypertensive drug. She carefully listens to your 
recommendations. She agrees to attempt to use less salt and oil while cooking and to eat more beans 
and vegetables. She will try to decrease the amount of Benny powdered chicken flavored stock she uses 
to cook. She will also attempt to remove the oil from the peanuts and coconut milk that rises to the top 
of the pot when she cooks matapa, although she points out this might make the dish less flavorful. You 
congratulate her on her motivation and reiterate that these small changes in her diet will help lower her 
risk of having a stroke, a heart attack and kidney disease in the future.  

 
References: 
 
1. World Health Organization. A global brief on hypertension: Silent killer, global public health crisis. 

April 2013. Accessed August 31, 2017. 
https://www.who.int/cardiovascular_diseases/publications/global_brief_hypertension/en/ 

2. Weber MA, Schiffrin EL, White WB, et al. Clinical practice guidelines for the management of 
hypertension in the community: a statement by the American Society of Hypertension and the 
International Society of Hypertension. J Clin Hypertens (Greenwich). 2014;16(1):14-26. 
doi:10.1111/jch.12237 

3. Whitworth JA; World Health Organization International Society of Hypertension Writing Group. 2003 
World Health Organization (WHO)/International Society of Hypertension (ISH) statement on 
management of hypertension. J Hypertens. 2003;21(11):1983-1992. doi:10.1097/00004872-
200311000-00002 

4. Ataklte F, Erqou S, Kaptoge S, Taye B, Echouffo-Tcheugui JB, Kengne AP. Burden of undiagnosed 
hypertension in sub-saharan Africa: a systematic review and meta-analysis. Hypertension. 
2015;65(2):291-298. doi:10.1161/HYPERTENSIONAHA.114.04394 

5. World Health Organization. Implementation tools: package of essential noncommunicable (PEN) 
disease interventions for primary health care in low-resource settings. 2013. Accessed August 31, 
2017. https://apps.who.int/iris/bitstream/handle/10665/133525/9789241506557_eng.pdf 

6. Huot S. Hypertension. In: Rosenbaum JR, Hay S, Whitman LW, eds. Yale Office-based Medicine 
Curriculum, Volume 4, 8th ed. Yale University School of Medicine; 2014. 

7. Pickering TG, Hall JE, Appel LJ, et al. Recommendations for blood pressure measurement in humans 
and experimental animals: part 1: blood pressure measurement in humans: a statement for 
professionals from the Subcommittee of Professional and Public Education of the American Heart 

https://www.who.int/cardiovascular_diseases/publications/global_brief_hypertension/en/
https://apps.who.int/iris/bitstream/handle/10665/133525/9789241506557_eng.pdf


10 
 
Hypertension. Pittsburgh’s Ambulatory Curriculum for Trainees in Low Resource Settings, First Edition, 2021. 

Association Council on High Blood Pressure Research. Circulation. 2005;111(5):697-716. 
doi:10.1161/01.CIR.0000154900.76284.F6 

8. American Heart Association, American Medical Association. Target:BP. In-Office Blood Pressure 
Measurement Graphic. Updated April 14, 2021. Accessed July 26, 2021.  
https://targetbp.org/tools_downloads/mbp/ 

9. Applegate EJ. Measurement of blood pressure using a sphygmomanometer and stethoscope. In The 
Anatomy and Physiology Learning System, 4th ed. WB Saunders Co: Philadelphia, PA 2011: 270. 

10. Centers for Disease Control and Prevention. About Adult BMI. 2017. Accessed February 5, 2018. 
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html 

11. Standard BMI Chart. Miniwebtool.com. Accessed February 6, 2018. https://miniwebtool.com/bmi-
calculator/ 

12. World Health Organization. Prevention of cardiovascular disease: Guidelines for assessment and 
management of cardiovascular risk. 2007. Accessed September 1, 2017. 
https://www.who.int/cardiovascular_diseases/guidelines/Full%20text.pdf 

https://targetbp.org/tools_downloads/mbp/
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html
https://miniwebtool.com/bmi-calculator/
https://miniwebtool.com/bmi-calculator/
https://www.who.int/cardiovascular_diseases/guidelines/Full%20text.pdf

