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Abstract

Accurate measurement of blood pressure is necessary for management of
hypertension. This article reviews potential sources of error, and describes
a case in which improper technique of measurement and interpretations
of blood pressure variationcaused unnecessary expense, anxiety, and
improper change in medication. The challenges of healthcare delivery
system in Bangladesh in this debacle are also discussed.
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Introduction

Hypertension is a major but modifiable risk factor for heart attack,
stroke, renal failure and even has been associated with risk of dementia.
Forouzanfar et al. have reported that in 25 years between 1990-2015,
globally prevalence of systolic blood pressure of 140 mm Hg or higher
have increased from 17 307 to 20 526 per 100 000 persons [1,2]. They
have also reported thattheestimated rate of annual deaths associated with
systolic blood pressure of 140 mm Hg or higher has increased from 97.9
to 106.3 per 100 000 persons [3]. Blood pressure needs to be controlled to
avoid deleterious consequences, but it begins with a reliable and accurate
BP.Consequences of an untreated 5 mm Hg of excessive systolic blood
pressure would be a 25% increase over current levels of fatal strokes and
fatal myocardial infarctions for these individuals. Again, overestimating
true blood pressure would also lead to a long list of complications,
ranging from unnecessary economic burden to serious drug adverse
effects [4]. Measuring blood pressure is the most commonly performed
medical test worldwide, and to do so properly certain standards must be
met [5]. The process requires a minimum level of training and expertise.
Registered physicians, nurses and paramedics may be well trained and
able to measure blood pressure accurately, but the same statement may
not be held true for the general population. There are several non-invasive
techniques for measurement of BP including:

1. Palpatory: only systolic blood pressure can be determined [6].

2. Auscultatory, it is the most commonly practised method, employed

in conjunction with either a mercury or aneroid sphygmomanometer
and a properly sized arm cuff, named after Scipione Riva-Rocci. The
examiner has to listen closely for appearance and disappearance of
Korotkoff sounds, named after Nikolai Korotkoff, a Russian military
surgeon [7,8]. A certain level of training is necessary.

3. Oscillometric: may be suitable for less skilled general population

and also for non-invasive monitoring as in ambulatory and
home monitoring. However, several studies have shown that
oscillometric devices tend to overestimate systolic blood pressure
(SBP) and underestimate diastolic blood pressure (DBP) compared
with sphygmomanometers. Also, inaccurate readings may be
found in patients with arteriosclerosis, arrhythmia, preeclampsia,

pulsusalternans, and pulsus paradoxus [9-14].
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There are discrepancies between the measurement methods, and one
has to employ each of these techniques and devices wisely in the proper
clinical contexts. The patient may be taught to measure his/her own
BP, using any/some of the above techniques, but should be trained and
counselled properly. It is understood that mixing modalities while making

management decisions can lead to improper diagnosis and management.
A Case Study

A Bangladeshi Muslim male, 32 years old, came to an internist’s office with
a one-year history of mild hypertension for one year, under control until
recently, together with some complaints of neck pain. His weight was 100
kg, height 5 feet 11 inches, and a clinical oscillometric? BP of 150/100
mm-Hg. The patient had been following dietary advice, exercising for at
least half an hour daily in open air, and was previously prescribed losartan
potassium (25 mg) daily. His laboratory investigations including thyroid
testing, blood glucose, serum creatinine, urine R/E (routine examination)
and electrocardiogram (ECG) were all within normal ranges. Losartan
potassium was increased to 50 mg daily, and he was advised to monitorBP
on a regular basis(at least once a day). Paracetamol 500 mg tds was
prescribed for his neck pain, which he did not take the medicines for fear
of “damaging his kidneys”. After 7 days, during his usual walk in the park,
he encountered an untrainedindividual who was performing public blood
pressures for a small fee.There his BP was reportedly 160/100 mm-Hg.
When repeated in his internist’s office his BP was 130/80 mm-Hg. He was
assured that nothing was wrong, and was advised to continue ananalgesic
for his continuing neck pain. However, the following day, he again went
toa pharmacy and the shopkeeper found his blood pressureto be 160/95
mm-Hg. He then sought advice from yet another internist, without
informing his previous doctor, and wastold his BP was normal, and he
should continue his losartan 50 mg. Nonetheless, the patient bought an
automatic oscillometric BP measurement machine, and at home he found
his BP to be 145/80 mm-Hg. Home values were systolic, within the 140-
150 mm-Hg range with diastolic values about 80 mm-Hg. Still dissatisfied,
he followed the advice of friends and travelled to India, where he was
found to have a 10 mm-Hg difference in systolic BP between his arms.
His losartan was discontinued, and he was given metoprolol (25 mg)
daily by an Indian doctor. He returned to Bangladesh, sought advice of a
cardiologist who promptly discontinued the metoprolol and reinstituted
losartan 50 mg. By that time his neck pain resolved. He again consulted his

first physician, apparently recovered from his doctor-shopping.
Discussion

Studying the case history in the case study section, the sequence of events

was:

1. The patient found an unqualified and untrained stranger who
measured his BP, and the findings were never congruent with the

measurements made by the patient’s physicians.

2. The patient also had his BP measured in a pharmacy. This time the
shopkeeper (who is not a proper pharmacist andalso lacked any sort

of medical training or qualification) also found his BP was high.

3. The patient used an automatic machine, and although the machine
showed quite normal diastolic BP, his systolic BP was always high.
However, oscillometric devices tend to overestimate systolic blood
pressure (SBP) and underestimate diastolic blood pressure (DBP)
compared with sphygmomanometers [9-12].

4.  Since there is no formal referral systemin Bangladesh, the patient
went physician shopping, consulted different doctors and even
specialists, and when he was advised to take the same drug, he
even left his country and went to India. There he was advised
to take metoprolol, but still was not satisfied, and coming back
to Bangladesh and resuming losartan 50 mg, he started to feel
improvement. By this time his neck pain also resolved, because a

few days before he had started taking a painkiller.

5. The patient a) did not followdirections after thorough counselling,
b) engaged in jumping to unqualified opinions from strangers and
friends, then to ¢) doctor shopping, d) was not adherent regarding
medications, and e) showed poor judgment, prioritizing lay

opinions over advice of licensed practitioners familiar with his case.

Due to the above, management of simple uncomplicated hypertension
was made unnecessarily complex, falsely high measurements of BP were
repeatedly done by unqualified non-medical personnel, causing further

nonadherence.
Who Can Measure Blood Pressure?

Actually anyone can measure blood pressure provided they are taught
and practice under supervision to master basic skills and avoid common
pitfalls. The task of measuring blood pressure is not restricted to physicians,
but other medical professionals as well. Patients are often encouraged
to measure blood pressure at home. In fact, in a meta-analysis which
included 15 studies, Clark et al found that nurse-measured blood pressure
was 7/4 mmHg lower than the doctor-measured blood pressure,ascribed
to white coat hypertension [15].

Variability in Measurement of Blood Pressure

Several factors may influence both systolic and diastolic blood pressure
measurement, ranging from small as 1/2 to 50 mm-Hg. Handler
elaborately described the factors which to be avoided, including talking
or active listening (may raise systolic BP by 10 mm-Hg and diastolic BP
by 10 mm-Hg), having a distended bladder (may raise systolic BP by 15
mm-Hg and diastolic BP by 10 mm-Hg), placing the cuff over clothing
(may raise systolic BP by 5-50 mm-Hg), using a cuff too small for the arm
size (may raise systolic BP by 10 mm-Hg and diastolic BP by 2-8 mm-Hg),

smoking within 30 minutes of measurement (may raise systolic BP by 10-
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20 mm-Hg), and using a paralyzed arm (may raise systolic BP by 2-5
mm-Hg) [16]. The position of both body and arm are very important for
accurate measurement of BP [16]. Diastolic pressure in a sitting position
is higher than supine position (by 5 mm Hg), although it is not always
true in case of systolic pressure [17]. Similarly, systolic pressure has been
found to be higher in supine position than in standing position[18]. If the
back is not supported the diastolic pressure may be increased by 6 mm Hg
[19]. Crossing the legs may raise systolic pressure by 2 to 8 mm Hg [20].
If the upper arm is below the level of the right atrium (like hanging down
while in the sitting position), the readings will be too high,and if the arm
is above the heart level, the readings will be too low due to the effects of
hydrostatic pressure, and may be 10 mm Hg or more, or 2 mm Hg for

every inch above or below the heart level [17,21,22].
Standard Techniques for Blood Pressure Measurement

Because there are many potential errors in BP measurement, standard
techniques have been established to ensure proper reading of the BP.
American Heart Association In 2005 The American Heart Association
reviewed common measurement errors [22]. These have been updated
in the recent American College of Cardiology/American Heart
Association Task Force (ACC/AHA) Guideline recommending a six step
checklist (properly preparing the patient, using proper technique for
BP measurement, taking proper measurements, properly documenting
BP, averaging the readings, and finally, providing the BP reading to the
patient) [23]. Some of the key points about a patient’s ideal position of the
body and attitude while having BP measured are as follows [22,23]:

1. Thelegs should not be crossed.

2. The arm should be supported at heart level, and the bladder of the

cuff should encircle at least 80% of the arm circumference.

3. Neither the patient nor the observer should talk during the

measurement.

4. The patient should relax, sitting in a chair (feet on floor, back
supported) for >5 min.

5. The patient should avoid caffeine, exercise, and smoking for at least

30 min before measurement.
6. The patient has emptied his/her bladder.

7. Neither the patient nor the observer should talk during the rest

period or during the measurement.

8. All clothing should be removed covering the location of cuff

placement.

9. Measurements made while the patient is sitting or lying on an
examining table do not fulfil these criteria [23].

Although a detailed account of all reccommendations made by American

College of Cardiology/American Heart Association Task Force (ACC/

AHA) is beyond the scope of this article [23].
Bangladesh Perspective and Our Case

These ideal recommendations cannot be followed in settings other than
health facilities or physician chambers, and under proper conditions
in the patients home. Patients need to be educated about this. Most
patients can be taught to produce accurate home BPs. However, under no
circumstances should BPs be attempted during casual activity, eg, during
morning exercise, in parks, on the sides of roads, or by unknowledgeable

lay people.
Challenges and Recommendations

Bangladesh has recently witnessed gross misuse of antibiotics have
been reported, especially by non-medical, unregistered practitioners,
culminating into increased resistance to many antibiotics [24,25]. In this
example, the same type of such pseudo-practitioners are also interfering
in the management of non-communicable disease such as hypertension.
Our first recommendation is therefore to control this type of activity,
basically to profit from uncertain patients who are worried. Though
there is no study yet done in our country documenting the extent of
the problem, there is little doubt about an increase in this activity.The
individual practitioner can spend extra time in educating the patient,
and also in teaching them how to measure BP themselves. The health
system itself bears some responsibility in not assuring patients they are
receiving proper treatment, and that in case of doubt, they should return
to the prescribing physician rather than doctor-shop or worse. Finally,
a formal referral system is of utmost importance. By strengthening the
health system, patient respect for the profession and its advice will most
certainly improve, and hopefully lower the probability the waste we report

in our patient will be repeated.
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