
SUPPLEMENTALRY MATERIAL 

 

Supplemental Table S1. Recommended Technique for Measuring Blood Pressure in the Office 

1. Measurements should be taken with a sphygmomanometer known to be accurate. A recently calibrated 

aneroid or a validated electronic device can be used. Aneroid devices or mercury columns need to be 

clearly visible at eye level. 

2. Choose a cuff with an appropriate bladder size matched to the size of the arm.  For measurements taken 

by auscultation, bladder width should be close to 40% of arm circumference and bladder length should 

cover 80%-100% of arm circumference.  When using an automated device, select the cuff size as 

recommended by its manufacturer.    

3. Place the cuff so that the lower edge is 3 cm above the elbow crease and the bladder is centered over the 

brachial artery. The patient should be resting comfortably for 5 minutes in the seated position with back 

support. The arm should be bare and supported with the BP cuff at heart level, as a lower position will 

result in an erroneously higher SBP and DBP. There should be no talking, and patients’ legs should not 

be crossed. At least three measurements should be taken in the same arm with the patient in the same 

position.  The first reading should be discarded and the latter two averaged.  Blood pressure also should 

be assessed after 2 minutes standing (with arm supported) and at times when patients report symptoms 

suggestive of postural hypotension. Supine BP measurements may also be helpful in the assessment of 

elderly and diabetic patients.  For auscultation, at least three measurements should be taken in the same 

arm with the patient in the same position.  The first reading should be discarded and the latter two 

averaged.  

When using automated office oscillometric devices such as the BpTRU (VSM MedTech Ltd, 

Vancouver, Canada), the patient should be seated in a quiet room (no specified period of rest). With the 

device set to take measures at 1- or 2-minute intervals, the first measurement is taken by a health 

professional to verify cuff position and validity of the measurement. The patient is left alone after the 

first measurement while the device automatically takes subsequent readings. The BpTRU automatically 

discards the first measure and averages the next 5 measures. 

Steps 4-7 are specific to auscultation. 

4. Increase the pressure rapidly to 30 mmHg above the level at which the radial pulse is extinguished (to 

exclude the possibility of a systolic auscultatory gap).  

5. Place the bell or diaphragm of the stethoscope gently and steadily over the brachial artery.  

6. Open the control valve so that the rate of deflation of the cuff is approximately 2 mmHg per heart beat. 

A cuff deflation rate of 2 mmHg per beat is necessary for accurate systolic and diastolic estimation.   

7. Read the systolic level—the first appearance of a clear tapping sound (phase I Korotkoff)—and the 

diastolic level (the point at which the sounds disappear (phase V Korotkoff).  If Korotkoff sounds 



persist as the level approaches 0 mmHg, then the point of muffling of the sound is used (phase IV) to 

indicate the diastolic pressure.  Leaving the cuff partially inflated for too long will fill the venous 

system and make the sounds difficult to hear.  To avoid venous congestion, it is recommended that at 

least one minute should elapse between readings.   

8. Record the blood pressure to the closest 2 mmHg on the manometer (or 1 mmHg on electronic devices) 

as well as the arm used and whether the patient was supine, sitting or standing.  Avoid digit preference 

by not rounding up or down.  Record the heart rate.  The seated blood pressure is used to determine and 

monitor treatment decisions. The standing blood pressure is used to examine for postural hypotension, 

if present, which may modify the treatment. 

9. In the case of arrhythmia, additional readings with auscultation may be required to estimate the average 

systolic and diastolic pressure. Isolated extra beats should be ignored. Note the rhythm and pulse rate. 

10. Blood pressure should be taken in both arms on at least one visit and if one arm has a consistently 

higher pressure, that arm should be subsequently used for blood pressure measurement and 

interpretation. 

Unless specifically mentioned, steps apply to measurement by auscultation and oscillometry using an upper 

arm cuff.   

BP, blood pressure; DBP, diastolic BP; SBP, systolic BP. 

Reprinted with permission of the Canadian Hypertension Education Program. 

 



Supplemental Table S2.  Hyperaldosteronism: Screening and diagnosis  
       
i. Plasma aldosterone and plasma renin activity (see ii below for conversion factors) should be measured 
under standardized conditions, including the collection of morning samples taken from patients in a sitting 
position after resting at least 15 minutes. Antihypertensive drugs may be continued, with the exception of 
aldosterone antagonists, angiotensin receptor blockers, beta-adrenergic antagonists and clonidine. 
 
ii. Renin, Aldosterone and Ratio Conversion Factors: 
 

 
 
iii. Definition of a positive screening test: plasma aldosterone to renin activity ratio greater than 750 
pmol/L/ ng/ml/hr (or 144 pmol/L/ng/L when renin is measured as renin mass or concentration). 
 
iv. Maneuvers to demonstrate autonomous hypersecretion of aldosterone: 

a) saline loading tests (2L of normal saline over 4 h with primary aldosteronism defined as failure to 
suppress plasma aldosterone to less than 280 pmol/L; or oral sodium 300 mmol/day for three days with 
primary aldosteronism defined as failure to suppress plasma aldosterone to less than 240 pmol/L);   
b) fludrocortisone suppression test (oral sodium loading plus oral fludrocortisone 0.25 mg per day for 2 
days) positive for primary aldosteronism: plasma aldosterone of 140 pmol/L or greater in upright and/or 
supine positions; 
c) a plasma aldosterone to PRA ratio greater than 1400 pmol/L/ng/ml/hr with a plasma aldosterone greater 
than 440 pmol/L; and 
d) captopril suppression test (primary aldosteronism defined as failure to suppress plasma aldosterone to 
less than 240 pmol/L two hours after 25 mg of oral captopril).   
 

v. Differentiating potential causes of primary aldosteronism: 
a) For patients with established primary aldosteronism attempts to differentiate potential causes should be 
made and may include localization with adrenal CT-scan (standard: 3 mm contiguous cuts) or magnetic 
resonance imaging (where available), or assessment of plasma aldosterone before (supine) and after 2 h to 
4 h of upright posture. 
b) For patients with established primary aldosteronism and negative imaging studies, selective adrenal 
venous sampling should be considered because it may be the only way to reliably differentiate unilateral 
from bilateral overproduction of aldosterone.  Adrenal venous sampling should be conducted in centers 
with experience in performing this diagnostic technique.  
 

 

Reprinted with permission of the Canadian Hypertension Education Program. 

A. To estimate: B. From: Multiply (B) by: 
Plasma renin concentration (ng/L)  Plasma renin activity (ng/mL/hr) 0.192 
Plasma renin activity (ng/L/sec) Plasma renin activity (ng/mL/hr) 0.278 
Plasma aldosterone concentration (pmol/L) Plasma aldosterone concentration (ng/dL) 28 



Supplemental Table S3. Pheochromocytoma: Screening and diagnosis 
 

Biochemical screening tests for pheochromocytomas: 
 
a) To screen for pheochromocytomas, 24 h urinary total metanephrines (sensitivity 95%) and urinary 
metanephrine-to-creatinine ratio (sensitivity 100%) should be assessed. Plasma catecholamines and, 
where available, plasma metanephrines may also be considered if clinical suspicion is high, particularly 
during a hypertensive episode or for those with familial forms. Urinary or plasma VMA measurements 
should not be used as screening tests.  In a low risk setting, plasma fractionated free metanephrine 
measurements can be used to rule out pheochromocytoma.   
 
b) In the presence of borderline biochemical test results (e.g., plasma noradrenaline and adrenaline levels 
of approximately 500ng/L to 2000 ng/L) or potentially false positive results, repeated testing and/or the 
clonidine suppression test may be used. 

  
 
Reprinted with permission of the Canadian Hypertension Education Program. 



Supplemental Table S4. Dietary Approaches to Stop Hypertension (DASH) diet 

DASH eating plan available at http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/new_dash.pdf 

Examples of serving sizes are listed in Canada’s Food Guide (comparable to DASH) available at: 
http://www.hc-sc.gc.ca/fn-an/food-guide-aliment/index-eng.php 

 

Food Group Daily  
Serving 

Examples and Notes 

Whole Grains  6-8 Whole wheat breads, cereal, oatmeal, rice, pasta, quinoa, barley, 
low fat, low sodium crackers  

Vegetables 4-5 Dark green and orange fresh or frozen vegetables: Tomatoes, 
leafy greens, carrots,  peas, squash, spinach, peppers, broccoli, 
sweet potatoes 

Fruits 4-5 Have fruit more often than juice: Apples, apricots, bananas, 
grapes, oranges, , melons, peaches, berries, mango 

Low-fat or fat-free milk 
foods or alternatives 

2-3 Skim, 1% milk, fortified soy beverage, or yogurt, 6-18% MF 
cheese 

Meats, poultry, fish < 6 Select only lean meats.  Choose fish like char, herring, 
mackeral, salmon, sardines and trout. Trim away fats.  Broil, 
roast or boil.  No frying.  Remove skin from poultry. Low 
sodium, low fat deli meats 

Nuts, seeds, legumes  4-5/week Almonds, peanuts, walnuts, sunflower seeds, soybeans, lentils, 
chick peas, dried peas and beans, tofu 

Fats and oils 2-3 tsp Soft margarines, mayonnaise, vegetable oil (olive, corn, canola, 
or safflower), salad dressing 

Sweets ≤5 Tbsp/ 
week 

 Sugar, jelly, jam, hard candy, syrups, sorbet, chocolate 

http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/new_dash.pdf�
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