Hypertension update:

Implications for nursing practice

Following the current guidelines
helps ensure patients achieve
treatment goals.
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1. Describe the proper technique for obtaining a blood pressure measurement.

2. Discuss the nonpharmacologic management of hypertension.

3. Summarize pharmacologic treatment options for hypertension.
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ACCORDING to the 2021 Heart Disease and
Stroke  Statistics, hypertension (HTN) affects
nearly one in two (46%) adults in the United
States. More men than women have HTN up un-
til age 64, when the number of women exceeds
that of men. Despite this high prevalence, only
two-thirds of adults with HTN are aware of it. Of
those who are aware, only 53% receive treat-
ment. More striking is that only 25% diagnosed

* with HTN have their blood pressure (BP) under

control (<130/80 mmHg). Control rates are low-
er in men than women and also in Blacks, His-
panics, and Asians (compared to Whites). These
statistics are troubling because having uncon-
trolled HTN is a major risk factor for many car-
diovascular (CV) conditions and organ damage.

To help identify those with undiagnosed
HTN and to avoid complications, nurses need
to understand current guidelines and treatment
goals.

BP classification

The most recent American College of Cardiol-
ogy/American Heart Association (ACC/AHA)
clinical practice guidelines define HTN as sys-
tolic BP =130 mmHg or diastolic BP =80
mmHg. Patients are then classified as having
either stage 1 or stage 2 HTN. Stage 2 usually
requires medication in addition to lifestyle
modifications to control BP. If the diastolic
and systolic BP readings fall into different
classifications, the higher classification is
used. To make a clinical diagnosis of HTN,
two or more BP readings obtained over two
or more visits must fall into a particular clas-
sification (but not during acute illness or
pain). (See Classifying BP.)

BP measurement

Accurate BP measurement is critical for diag-
nosing HTN and determining whether BP is
controlled. Nurses can’t directly measure BP in
the clinic (direct measurement requires an ar-
terial line), so a noninvasive approach is used.
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Traditionally, nurses take BPs manually. How-
ever, a recent 2019 AHA scientific statement on
BP measurement recommends that clinicians
use an oscillometric technique with an auto-
mated (or semiautomated) BP device. The
2019 recommendations indicated that automat-
ed BPs are closer to out-of-office BP readings
compared to those taken manually, making
them more reflective of daily BP. Automated
devices also require less time and can take
multiple readings (for orthostatic BP checks or
to compare measurements over time).

Error sources

Several common errors can result in inaccu-
rate BP readings. Patient-related errors include
taking a BP shortly after the patient has been
eating, drinking, or smoking; when they’re
moving or have a full bladder; or when
they’re wearing restrictive clothing above the
BP cuff. Device-related errors include using a
nonvalidated BP machine (in the hospital, of-
fice, or home setting).

Procedure-related errors include placing the
cuff in the wrong arm position, talking during
measurement or being in a noisy location, tak-
ing repeated measurements too close together,
and inaccurately documenting BP measure-
ments. The most common source of error is us-
ing the wrong size BP cuff (miscuffing). If the
cuff is too small, the BP will be falsely elevated,;
if it’s too large, the BP will be falsely low.

Upper arm measurements are considered
the gold standard for ensuring accurate BP.
The BP cuff bladder length should be 75% to
100% of the arm’s circumference and the
width should be 37% to 50% of the arm’s cir-
cumference. Use a paper measuring tape to
measure the arm circumference. For arms 22
to 26 c¢m, use a small adult size cuff. For pa-
tient's whose arms measure 27 to 34 cm,
choose an adult size cuff. Use a large adult
size cuff if the arm circumference is 35 to 44
cm and an extra-large size BP cuff (adult thigh
cuff) if the arm circumference is 45 to 52 cm.

If a thigh cuff is too small or doesn’t fit ad-
equately, a wrist cuff is the best alternative. If
using a wrist cuff, make sure the patient’s
wrist is at heart level (mid-sternum) and the
elbow is supported on a desk or table (the pa-
tient shouldn’t be holding up the arm during
measurement). Finger cuffs produce falsely
low BP readings and shouldn’t be used. (See
Houw to take an accurate BP.)
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(ACC/AHA) guidelines classify blood pressure (BP) as:

BP Systolic BP Diastolic BP
Normal <120 mmHg and <80 mmHg
Elevated 120-129 mmHg and <80 mmHg
Hypertension

Stage 1 130-139 mmHg or 80-90 mmHg
Stage 2 >140 mmHg or >90 mmHg

Home BP monitoring

Home BP readings can better predict CV risk
and organ damage compared to one-time office
readings. Providers can use home BP readings
for risk stratification when determining treat-
ment goals and whether treatment should be in-
tensified. In addition, home monitoring can
help rule out white coat HTN (when clinic BP
readings are higher than home readings) and
masked HTN (when clinic readings are lower
than home readings). Both situations are impor-
tant to recognize when determining whether
the patient actually has HTN and whether med-
ications should be started or intensified.

Treatment goals

The ACC/AHA HTN clinical practice guidelines
simplified how treatment goals are determined:
The goal for all adults with HTN is <130/80 mm
Hg. Although the goals are the same, the de-
cision for when to start medications (added to
lifestyle changes) is based on the patient’s
atherosclerotic cardiovascular disease (ASCVD)
risk, which can be calculated using the ACC/

AHA ASCVD risk estimator plus (tools.acc.

org/ASCVD-Risk-Estimator-Plus/#!/calculate/
estimate). Patients considered at high risk for
negative outcomes (myocardial infarction,
stroke, death) include those with a confirmed
history of CV disease (myocardial infarction,
stroke, peripheral arterial disease) or with a
=10% ten-year ASCVD risk.

When to start medications

The HTN guidelines recommend that high-
risk patients should begin medications if their
average BP is 2130/80 mmHg. For lower risk
patients (no history of CV disease or an AS-
CVD risk <10%) medications are recommend-
ed for primary prevention when their average
BP is 2140/90 mmHg.
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How to take an accurate BP
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Follow these steps when measuring blood pressure (BP) in a seated adult.

1.

e o 0o 0 o N

5

4.
()
°

5.

6.

Prepare the patient.
Ensure the patient has had no caffeine, exercise, or tobacco within
30 minutes of taking a BP.

Have the patient empty their bladder before taking the measurement.

Remove restrictive clothing on the arm being used for measurement.
Seat the patient with legs uncrossed, feet flat on the floor, and back
supported (the patient shouldn’t be sitting on the exam table).

Ask the patient to sit still for 3 to 5 minutes before taking the BP.
The patient, family, and staff shouldn’t talk during the measurement.

Use proper technique.

Use an upper arm BP device.

Support the patient’s arm on a flat surface (desk or table).

Place the BP cuff on bare skin in the middle of the arm (at heart level).
Ensure the BP cuff is the correct size.

Pull the cuff taut (one finger should fit easily between the cuff and
arm from the top and bottom).

Ensure proper diagnosis and management.

If this is the first clinic visit or if diagnosing hypertension, record BP in
both arms.

Use the arm with the higher reading going forward.

Separate readings by 1-2 minutes.

If taking a manual BP, first palpate systolic BP until radial pulse is
absent, then pump cuff up to 20 to 30 mmHg more to auscultate BP.
Deflate the cuff by 2 mmHg per second.

Document correctly.

Record the systolic and diastolic BP to the nearest even number.
Note which arm was used and the BP cuff size.

Note the time of the most recent BP medication (if applicable).

Average the BP readings.
Use an average of >2 readings obtained on >2 occasions to estimate
the patient’s BP.

Provide BP readings to the patient.
Provide the patients with results (in writing) with interpretation and
personalized BP goal.

Source: Information from: 2019 AHA Scientific Statement on Measurement of BP in Humans

Age-related considerations
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The ACC/AHA HTN guidelines also provide
age-related guidance for treatment goals. For
adults age 65 years or older who live in their
community and are ambulatory, treatment goals
also are <130/80 mmHg. However, this goal
may be too strict for adults in this age range
who have multiple comorbidities or a limited
life expectancy, especially if the patient, fam-
ily, and provider concur that the risks of start-
ing or intensifying medication treatment out-
weigh the benefits. Shared decision-making
can help determine the best treatment strategy.

Lifestyle modifications

Lifestyle modifications for all patients include
maintaining a healthy weight, following a

Volume 16, Number 11

heart healthy diet, reducing sodium intake, in-
creasing potassium intake (unless contraindi-
cated), being physically active, limiting alco-
hol intake, and eliminating tobacco use.
Patient teaching should emphasize adopting a
long-term healthy lifestyle as opposed to
short-term fixes to reduce BP quickly.

Diet

The relationship between obesity and HTN is
well known; as the body mass index increases
so does BP. Weight loss via dietary modification
and physical activity or participating in an anti-
obesity treatment program can help reduce BP.
A good rule of thumb for patients who are
overweight or have obesity is that for every 1
kg of weight loss they can achieve a correspon-
ding 1 mmHg reduction in systolic BP.

The Dietary Approaches to Stopping Hy-
pertension (DASH) eating plan can help pa-
tients adopt a heart-healthy eating style for
life. Rather than requiring special foods, it fo-
cuses on daily and weekly nutritional goals.
The DASH eating plan has been shown to re-
duce systolic BP in those with HIN by as
much as 8 to 14 mmHg (equivalent to a low
or moderate dose of an antihypertensive
agent). (See DASH details.)

Because reducing sodium intake has been
shown to reduce systolic BP by 2 to 8 mmHg,
the AHA recommends that adults should in-
gest no more than 2,300 mg of sodium each
day. For patients with elevated BP or HTN,
the recommendation is 1,500 mg per day.
These recommendations can be challenging
for Americans, many of whom ingest about
3,500 mg of sodium every day.

Many patients think that sodium reduction
means removing salt from the dinner table or
not using it in meal preparation. These strate-
gies are helpful, but most of the sodium in the
American diet comes from processed (canned
and packaged) foods. Teach patients how to
read labels and to choose foods with <300 mg
of sodium per serving. Even if a patient can’t
reach a goal of <1,500 mg of sodium per day,
cutting back by 1,000 mg per day from their
current level can improve BP and heart health.

Combining the DASH eating plan with de-
creased sodium intake results in the greatest
BP reduction. For example, following DASH
and ingesting 1,150 mg of sodium per day has
been shown to reduce systolic BP up to 20
mmHg. According to research by Jurascheck
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and colleagues, patients who follow DASH
and ingest 2,300 mg of sodium each day can
reduce their systolic BP by 10 mmHg.

Physical activity

Increasing physical activity has been shown to
reduce systolic BP as much as 4 to 9 mmHg.
World Health Organization (WHO) physical
activity recommendations include engaging in
150 to 300 minutes of moderate-intensity aero-
bic physical activity per week. This equates to
walking at a brisk pace (4 miles/hour) an av-
erage of 30 minutes per day for five days each
week. Alternatively, adults (as able) can en-
gage in 75 to 100 minutes of vigorous intensity
aerobic activity (for example, jogging 6
miles/hour) each week. The WHO recommen-
dations also call for muscle-strengthening ac-
tivities that involve all major muscle groups for
2 or more days each week. Patients who don’t
currently meet the WHO recommendations
should start with small amounts of activity (in
duration, frequency, and intensity). As with
other life style modifications, engaging in
some physical activity is better than none.

Alcohol

Drinking alcohol can increase BP. Current rec-
ommendations for patients with elevated BP or
HTN include limiting alcohol intake to no
more than one serving per day for women and
no more than two for men. A standard serving
may include 5 ounces of wine, 12 ounces of
beer, 8 ounces of malt liquor/IPA beer, or 1.5
ounces of whiskey (or equivalent). Remind pa-
tients that this doesn’t mean they can ingest 7
days’ worth of servings in one 24-hour period.
Following these recommendations can reduce
systolic BP by as much as 3 to 4 mmHg.

Tobacco

Smoking tobacco acutely increases BP for
about 30 minutes after each cigarette. Over
time, chronic cigarette use increases arterial
stiffness, which increases HTN, myocardial in-
farction, stroke, and peripheral arterial disease
risk. Complete cessation of cigarette smoking
is recommended. If cessation isn’t possible,
any reduction is better than none.

Pharmacologic management

According to the ACC/AHA HTN treatment
recommendations, four main medication class-
es may be used as first-line pharmacologic
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DASH details

The Dietary Approaches to Stopping Hypertension (DASH) eating plan
e allows for personal preference variations (for example, vegan alter-

natives and cultural options)

e emphasizes vegetables, fruits, whole grains, and foods high in
potassium, calcium, magnesium, fiber, and protein
e permits fat-free or low-fat dairy products, fish, poultry, beans, nuts,

and vegetable oils

e limits foods high in saturated fat (fatty meats, full-fat dairy products,
tropical oils), sugar-sweetened beverages, and sweets

e recommends not consuming trans fats.

More information about DASH (including shopping lists, recipes, and the
science behind the plan) is available from the National Heart Lung and
Blood Institute at www.nhlbi.nih.gov/health-topics/dash-eating-plan.

therapy: angiotensin converting enzyme (ACE)
inhibitors, angiotensin receptor blockers
(ARBS), calcium channel blockers (CCBs), and
diuretics. The prescribed medication class will
depend on the patient’s comorbidities, aller-
gies and intolerances, and patient preferences.
Beta-blockers are not considered first-line
HTN medications. However, if a patient has
other conditions (such as chronic heart failure,
coronary artery disease, or atrial fibrillation),
they may benefit from a beta-blocker for HTN
and the comorbid condition. For example,
carvedilol or metoprolol tartrate might be pre-
scribed if the patient has chronic heart failure
with reduced ejection fraction. Not all beta-
blockers have the same mechanism of action.
For example, carvedilol has alpha-1, beta-1,
and beta-2 blocking activities, but metoprolol,
a cardio-selective beta-blocker, can be used if
the patient has reactive airway disease (as long
as they don’t use daily beta-agonist inhalers).

ACE inhibitors and ARBs

Renin angiotensin aldosterone system (RAAS)
blockers, such as ACE inhibitors and ARBs,
commonly are used for patients with comorbid
diabetes and kidney dysfunction. Some pa-
tients may experience a transient increase in
their potassium, blood urea nitrogen, and cre-
atinine levels after starting or increasing RAAS
blockers; however, these medications protect
the kidneys in the long-term. If potassium lev-
els remain within normal limits and creatinine
doesn’t increase more than 30%, most patients
can tolerate the transient increase.

ACE inhibitors and ARBs should not be
used together. Dual RAAS blockade can result
in markedly worse kidney function or hyper-
kalemia, especially in patients with chronic
kidney disease or in those taking supplemen-
tal potassium or potassium-sparing diuretics.
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Validating BP monitors

Home blood pressure (BP) monitoring devices should be validated for
accuracy. The best way to do that is to compare the home device to
the provider’s device. Ask the patient to bring the home monitoring
device to their next provider visit, and follow the steps below. Use the
same arm for each measurement, and allow at least 2 minutes be-
tween readings. Use the systolic BP readings for comparison.

Take five measurements, alternating the home and office devices:

First, second, and fourth measurements are with the home device.
Third and fifth measurements are with the office device.

Average the second and fourth BPs from the home monitor (ignore
the first measurement).

Compare the average from the home device readings to the office
device (third measurement), and calculate the difference:

If <5 mmHg, home device can be used.
If >10 mmHg, home device should be replaced.
If between 5 and 10 mmHg, go to the next step.

Compare the average from the home device to the fifth measure-
ment from the office device and calculate the difference:

If <10 mmHg, home device can be used.
If >10 mmHg, replace the home device.

Source: Target:BP. SMBP device accuracy test. September 28, 2018.
targetbp.org/tools_downloads/device-accuracy-test
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CCBs
CCBs, in addition to effectively reducing BP,
also are effective anti-anginal agents in pa-
tients with coronary artery disease. Within this
class of medications are two sub-classes: dihy-
dropyridines (such as amlodipine) and non-di-
hydropyridines (such as diltiazem and vera-
pamil). Most dihydropyridines are prescribed
once daily and are well tolerated, but they may
be associated with pedal edema. Decreasing
the dose may reduce this side effect without
reducing the medication’s BP lowering action.
Non-dihydropyridines lower heart rate,
which is helpful in patients with atrial fibrilla-
tion or other arrhythmias that cause tachycar-
dia or palpitations. However, these medica-
tions are not recommended for patients with
bradycardia or advanced heart block. Both
CCB subclasses are negative inotropes (espe-
cially non-dihydropyridines), so they shouldn’t
be prescribed to patients with heart failure.

Diuretics
Providers usually start with thiazide (or thi-
azide-like) diuretics to treat HTN. If the pa-
tient has moderate to severe chronic kidney
disease with an estimated glomerular filtration
rate <30, a loop diuretic will be prescribed be-
cause these agents work higher up on the
nephron. Even if a patient isn’t experiencing
edema, a diuretic may be required to reduce
circulatory blood volume and lower BP.

A common side effect of diuretics is elec-
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trolyte imbalance (such as hypokalemia and
hyponatremia). However, because many pa-
tients with HTN ultimately need three to four
medications, some side effects may offset oth-
ers. For example, patients on a RAAS blocker
and a thiazide or loop diuretic may have nor-
mal potassium levels.

Encouraging self-care

Home BP monitoring allows patients to be more
engaged in their healthcare, which frequently
increases treatment adherence. To implement
home BP monitoring, ensure the patient has a
validated monitor and uses the correct size BP
cuff. (See Validating BP monitors.)

Based on the AHA/American Medical Asso-
ciation 2020 self-measured BP monitoring at
home joint policy statement, patients should
take their BP at least twice in the morning and
twice in the evening (each reading separated by
1 to 2 minutes) for a week, to obtain 28 or more
readings, ideally over 7 days (minimally, 12 to-
tal readings over 3 days). Patients can submit
their findings to their provider via their patient
portal or bring a copy of the recordings to each
clinic visit. Providers typically discard the first
day’s readings for patients newly implementing
home monitoring because the readings tend to
be falsely elevated until the patient becomes
comfortable with home monitoring. On aver-
age, home BP readings will be 5 mmHg lower
than clinic readings. If most of the remaining
readings are above the desired target, the
provider may consider intensifying medications
and lifestyle modifications. After the BP is con-
trolled, patients should continue home monitor-
ing a few times a week to note whether BPs re-
main at or below goal. In the week before the
next clinic visit, they should obtain daily read-
ings for a week as they did initially.

Share the information

Nurses should take the opportunity to educate
their colleagues about the BP classifications.
Nurses also can partner with patients and their
families to provide information about main-
taining a heart-healthy lifestyle, adhering to
their pharmacologic treatment, implementing
home BP monitoring, and validating the accu-
racy of their BP monitors. AN

Access references at myamericannurse.com/?p=306886.

Leslie L. Davis is an associate professor in the school of nursing,
PhD division, at the University of North Carolina at Chapel Hill.
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POST-TEST « Hypertension update: Implications for nursing practice
Earn contact hour credit online at myamericannurse.com/hypertension-update-nursing-practice/
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The American Nurses Association is accredited as a provider
of nursing continuing professional development by the
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Please mark the correct answer online.

1. Mr. Montgomery,* a 78-year-old patient

with diabetes, arrives for a routine check up.

Which of the following should you keep in

mind when checking his blood pressure (BP)?
a. Taking the BP manually is preferred.

b. Using an automated BP device is
preferred.

¢. The BP cuff should be deflated by 4
mmHg per second.

d. Mr. Montgomery should cross his legs
before the BP is obtained.

2. Mr. Montgomery’s BP is 136/80 mmHg
and 138/78 mmHg on two separate read-
ings. If these readings are similar on his
next visit, you would conclude that Mr.
Montgomery has

a. elevated BP.

b. normal BP.

c. stage 1 hypertension.
d. stage 2 hypertension.

3. Ms. Cunningham, who is being evaluated
for possible pneumonia, has an arm circum-
ference of 25 cm. Which size of BP cuff should
you use to obtain your measurement?

a. Small adult
b. Adult

c. Large adult
d. Extra-large

4. When taking a manual BP reading, you
should first

a. palpate the diastolic BP until the radial
pulse is absent, then pump the cuff
up to 10 to 20 mmHg more to auscul-
tate the BP.

b. palpate the systolic BP until the radial
pulse is absent, then pump the cuff
up to 30 to 40 mmHg more to auscul-
tate the BP.

¢. palpate the diastolic BP until the radial
pulse is absent, then pump the cuff
up to 20 to 30 mmHg more to auscul-
tate the BP.

d. palpate the systolic BP until the radial
pulse is absent, then pump the cuff
up to 20 to 30 mmHg more to auscul-
tate the BP.

5. Which statement about obtaining a BP
is correct?
a. One finger should fit easily between the
cuff and arm from the top and bottom.
b. Two fingers should fit easily between
the cuff and arm from the top and
bottom.
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¢. The patient should hold their arm to
the side during the measurement.

d. The patient should have had no caf-
feine within 10 minutes of taking a BP.

6. Ms. Jenkins, who has been diagnosed
with stage 1 hypertension, has a home BP
monitoring unit. When you use a standard
protocol, which includes five measure-
ments, to check the accuracy of the home
device with the office’s device, you find an
average difference of 12 mmHg. What
should your next step be?

a. Reassure Ms. Jenkins that her device is

accurate.

b. Recommend that Ms. Jenkins replace
her device.

¢. Conduct an additional comparison.
d. Conduct two more comparisons.

7. Which statement related to hyperten-
sion and diet modification is correct?

a. Patients with hypertension should
limit sodium intake to no more than
3,000 mg per day.

b. Patients with hypertension should
limit sodium intake to no more than
3,250 mg per day.

c. Forevery 1 kg of weight loss a patient
with obesity can achieve, there is like-
ly to be a corresponding 1 mmHg re-
duction in systolic BP.

d. For every 1 kg of weight loss a patient
with obesity can achieve, there is like-
ly to be a corresponding 2 mmHg re-
duction in systolic BP.

8. Which recommendations would you in-
clude in your discussion about physical ac-
tivity with Ms. Jenkins?
a. 150 to 300 minutes of moderate-in-
tensity aerobic activity per week
b. 200 to 400 minutes of low-intensity
aerobic activity per week
. 25 to 50 minutes of vigorous intensity
aerobic activity per week
d. 100 to 200 minutes of vigorous inten-
sity aerobic activity per week

9. Which of the following statements re-
lated to alcohol apply to Ms. Jenkins?
a. Alcohol intake should be limited to
two servings per day.
b. Alcohol intake should be limited to
one serving per day.
¢. A standard serving may include 8
ounces of wine.
d. A standard serving may include 3
ounces of whiskey.
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10. Which classification of medications is
NOT used as first-line pharmacologic thera-
py for hypertension?

a. Beta-blockers

b. Angiotensin converting enzyme in-
hibitors

¢. Calcium channel blockers

d. Renin angiotensin aldosterone system
blockers

11. Which classification of medications is
commonly used for patients who have hyper-
tension, diabetes, and kidney dysfunction?

a. Beta-blockers
b. Calcium channel blockers
c. Diuretics

d. Renin angiotensin aldosterone system
blockers

12. Mr. Hernandez, a 45-year-old man with
stage 1 hypertension is prescribed amlodi-
pine. You know that amlodipine is

a. a non-dihydropyridine, a subclass of
calcium channel blockers.

b. a trihydropyridine, a subclass of calci-
um channel blockers.

. associated with pedal edema.

d. usually prescribed to be taken twice
daily.

13. Which statement about diuretics for the
treatment of hypertension is correct?

a. Thiazide (or thiazide-like) diuretics are
usually the first choice.

b. Loop diuretics are usually the first
choice.

c. A common side effect is hyperkalemia.
d. A common side effect is hypernatremia.

14. Which of the following should be in-
cluded in your discussion with Ms. Jenkins
about monitoring her BP as home?
a. "Wait at least 10 minutes between each
time you take your blood pressure”’
b.“Wait at least 5 minutes between each
time you take your blood pressure.”
c."Take your blood pressure at least twice
in the morning and once in the
evening”
d. “Take your blood pressure at least
twice in the morning and twice in the
evening.’

*Names are fictitious.
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