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Abstract 

Cardiovascular disease is the world's biggest 

cause of mortality and is caused by 

hypertension, a modifiable risk factor. About 

85% of hypertensive cases are essential or 

primary with no identifiable cause. 

Therefore, it becomes even more important to 

identify the etiology and causes of essential 

hypertension to develop novel treatments. 

There are multiple alleles associated with 

essential hypertension because it is a 

complex, multifactorial, and polygenic 

condition. Around 30% to 45% of the people 

in the general population have hypertension. 

Women make up 20% of the world's 

hypertensive population, compared to men's 

24%. Numerous factors, such as social, 

genetic, and environmental influences, might 

affect hypertension. Too far, numerous 

investigations have been conducted to 

identify the genes and polymorphisms 

associated with essential hypertension. None 

of the studies have shown conclusive 

evidence associating a certain polymorphism 

exclusively with essential hypertension. Most 

people are unaware if they have 

hypertension, it is frequently referred to as a 

"silent disease." It is important that people 

with hypertension adopt a healthy lifestyle 

combined with medications if required. 
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1. Introduction 

1.1 Hypertension 

The ratio of the diastolic blood pressure, 

which happens when the heart relaxes, to the 

systolic blood pressure, which shows the 

 

force that blood applies to artery walls during 

cardiac contraction, is known as blood 

pressure (BP).
1
 It simply refers to the state of 

the circulatory system when the entire system 

is calibrated for a certain individual. As the 

heart pumps blood throughout the body, it 

presses up against the walls of the arteries. 

When the artery walls exert a stronger 

opposing force, the heart must work harder to 

circulate blood throughout the body, which 

results in high blood pressure. Therefore, the 

product of peripheral resistance and cardiac 

output can likewise be used to quantify blood 

pressure. Thereby, higher cardiac output or 

increased peripheral resistance might be 

considered the cause of hypertension.
2
A 

systolic blood pressure of more than 140 

mm/Hg and a diastolic blood pressure of 

more than 90 mm/Hg are considered 

hypertension, according to the Joint National 

Committee (JNC). In addition to being one of 

the most common modifiable risk factors for 

cardiovascular diseases such as coronary 

artery disease, heart failure, stroke, 

myocardial infarction, and chronic renal 

disease, HT is one of the major causes of 

morbidity and mortality in the 

world.
3
Although it affects only one-third of 

individuals worldwide, it is responsible for 

about 45% of deaths.
4
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Fig 1- High Blood Pressure- Hypertension

5
 

 

1.1.1 Classification 

A disease's staging or classifying, like that of 

hypertension, is an evaluation of how far 

along it isataparticularpointintime.
5
An 

individual's blood pressure classification is 

determined by (i) the average of two or more 

accurately recorded measurements and (ii) 

various factors that influence blood 

pressure.
6
 

 

(i) Classification based on measured BP 

readings 

The 7th JNC report has recently classified 

hypertension into multiple categories based 

on recorded blood pressure levels, as 

illustrated in Table 1. In most adults, a 

normal resting blood pressure typically falls 

between 100-130 mmHg for systolic 

pressure and 60-80 mmHg for diastolic 

pressure.
7
Prehypertension is often referred to 

as borderline hypertensive and raised normal 

blood pressure. This medical condition 

occurs when a person's blood pressure is 

above the optimal level but not high enough 

to be categorized as hypertension. According 

to the JNC, prehypertension is defined as a 

systolic blood pressure ranging from 120 to 

139 mmHg and a diastolic pressure between 

80 and 90 mmHg.
8
It isavery common 

condition. Pre hypertension affects 1 in 3 

people, on average.
9
At the time of diagnosis, 

it frequently exhibits no symptoms. The 

degree to which pre hypertension poses a 

severe health risk is still up for debate. Stage 

I hypertension is identified by a systolic 

blood pressure ranging from 140 to 159 

mmHg or a diastolic pressure between 90 

and 99 mmHg. This stage is marked by 

consistently elevated blood pressure levels, 

which increase the risk of cardiovascular 

disease (CVD).Making life style adjustment 

is crucial at this stage ofhypertension.
6
Stage 

II hypertension is characterized by a systolic 

blood pressure of 160 mmHg or higher and a 

diastolic pressure of at least 100 mmHg. At 

this stage, lifestyle changes may need to be 

combined with medication to manage blood 

pressure effectively .
10

 

 

BP 

Classification 

SBP 

(mm/Hg) 

DBP 

(mm/Hg) Condition 

Life style 

Modification 

Normal <120 <80 
Normal blood pressure or 

rarely there is BP elevation 
And no identifiable CVD risk. 

Persuade 
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Pre hypertension 120-139 80-90 
Occasional or 

intermittent 

Blood pressure elevation and 

early CVD. 

Yes 

StageI 140-159 90-99 Sustained blood 

pressure 
Elevation or progressive CVD. 

Yes 

StageII ≥160 ≥100 
Marked and sustained blood 

Pressure elevation or advanced 
CVD. 

Yes 

Table1-Classification of Blood Pressure
6
 

(ii) Classification based on factors 

affecting BP 

Hypertension can be categorized into two 

types—Primary and Secondary—based on 

the factors influencing blood pressure. 

Primary Hypertension- Primary 

hypertension is a type of High blood 

pressure that, by definition, has no other 

known causes. This type, which is the most 

common, is present in 85% of patients with 

high blood pressure. Primary hypertension 

frequently runs in families and is probably 

the result of how environmental and genetic 

factors interact. Primary hypertension 

becomes more prevalent with age, and 

individuals with moderately elevated blood 

pressure earlier in life are at a higher risk of 

developing it as they grow older.
6
 

Secondary Hypertension- Secondary 

 

 

Hypertension refers to high blood pressure 

that is caused by a specific, identifiable 

condition or factor. Only 5-10% of 

hypertensive people have this kind of 

hypertension, which is far less prevalent than 

the other variety. Endocrine disorders, renal 

conditions, and malignancies are only a few 

of their many causes. Additionally, several 

drugs may cause it as a side effect. 

1.2 Essential Hypertension 

As the cause of hypertension is unclear in 

most cases, it is classified as "Essential 

Hypertension."
4
It happens when your blood 

pressure is abnormally high without being 

the result of a medical problem. It affects 

85% of hypertensive patients. The majority 

of individuals with hypertension have 

essential hypertension, making it the most 

common form of elevated blood pressure. It 

is a complex and varied condition that can 

result from a combination of genetic, 

environmental, and epigenetic factors.
12

 It is 

also referred to as primary or idiopathic 

hypertension.
13

 Different etiologies of 

essential hypertension are caused by 

dynamic interactions between environmental 

and genetic factors, which affect biological 

pathways and, eventually, result in 

hypertension. Although significant 

treatments have made a difference; it is still 

unclear what causes essential hypertension. 

 

1.2.1 Path physiology 

The path physiological events that lead to 

hypertension are diverse. Hypertension is 

influenced by a range of factors, including 

environmental, genetic, and social 

influences.1 The inter action between several 

factors has continued to be more fully 

comprehended. Additionally, more 

information is being gained regarding the 

pathogenesis of hypertension. Along with 

common  environmental  factors  such  as 
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physical inactivity, obesity, excessive 

sodium intake, and chronic stress, other 

contributors to the condition include air and 

noise pollution, as well as low birth weight 

or preterm birth. In addition, the path 

physiology of hypertension has been shown 

to involve immunological processes and 

systemic inflammation. 3 Essential 

hypertension is influenced by various genes, 

including specific allelic variants that 

increase the risk of developing primary 

hypertension and are often linked to a 

positive family history.2 

The physiological mechanisms responsible 

for regulating blood pressure and 

contributing to hypertension include the 

following: 

(i) Cardiac Output and Peripheral 

Vascular Resistance- Maintaining normal 

blood pressure requires a balance between 

peripheral vascular resistance and cardiac 

output. While individuals with essential 

hypertension often have a normal cardiac 

output, they typically exhibit increased 

peripheral resistance. Maintaining normal 

blood pressure requires a balance between 

peripheral vascular resistance and cardia 

output. While individuals with essential 

hypertension often have a normal cardiac 

output, they typically exhibit infby 

Peripheral resistance is regulated by small 

arterioles, which contain smooth muscle cels 

in their walls, rather than by large arteries or 

capillaries.
14

An increase in intracellular 

calcium levels is believed to be linked to the 

contraction of smooth muscle cells. 

Prolonged smooth muscle constriction is 

thought to lead to structural changes, 

possibly influenced by angiotensin, resulting 

in artery wall thickening and a permanent 

rise in peripheral resistance. 

One theory suggests that in the early stages 

of  hypertension,  peripheral  resistance 

remains unchanged, while an increased 

cardiac output, driven by sympathetic over 

activity, is responsible for the rise in blood 

pressure.
15

Tomaintain normal blood 

pressure, cardiac output and PVR are two 

crucial factors. It is believed that elevated 

cardiac output resulting from sympathetic 

dysfunction acts as a driving force in onset 

of hypertension, while an increase in 

peripheral vascular resistance (PVR) 

functions as the body’s adaptive mechanism 

to regulate pressure changes and maintain 

homeostasis.
16

 

(ii) Renin, angiotensin and Aldosterone 

System (RAAS)- The RAAS system is 

crucial in coordinating the maintenance of 

normal blood pressure levels. Numerous 

organs contain the RAAS at the cellular 

level, but the kidney's pressure-volume 

homeostasis is where it plays the most 

significant function.
1
 

Just aglomerular cells in the kidney produce 

and store renin and prorenin, which are 

synthesized and released in response to 

various stimuli. The primary role of renin is 

to convert angiotens inogen into angiotensin 
I.17 

The role of the renin-angiotensin-aldosterone 

system (RAAS) in hypertension is largely 

determined by the conversion of angiotensin 

I into angiotensin II by the angiotensin- 

converting enzyme (ACE). Angiotensin II 

enhances the activity of the 

sodium/hydrogen exchanger 3, the 

electrogenic sodium bicarbonate co 

transporter 1, and the Na+/K+-ATPase while 

also stimulating aldosterone production in 

the adrenal glomerulus. Additionally, its 

profibrotic and pro-inflammatory effects, 

mainly driven by increased oxidative stress, 

contribute to endothelial dysfunction and 

damage to the kidneys, heart, and blood 



Volume-3, Issue-1, January 2025 International Journal of Modern Science and Research 

Technology 

ISSN No- 2584-2706 

IJMSRT25JAN030                        www.ijmsrt.com 
     DOI: https://doi.org/10.5281/zenodo.14810649  

155 

 

 

 

vessels. Through these mechanisms, 

angiotensin II plays a key role in 

hypertension-related target organ 

damage.
18

ACE2 has become a key regulator 

in the development of hypertension, 

cardiovascular disease, and kidney disorders 

due to its function in converting angiotensin 

II into angiotensin.
19

 Vascular smooth 

muscle cells, cardiac my ocytes, fibroblasts, 

and glomerular and proximal tubular cells 

are all affected by angiotensin,which also 

causes systemic and localized vasodilatation, 

dieresis, andnatriuresis. Angiotensin also 

exerts protective effects on the heart and 

kidneys, mediated through the proto- 

oncogene Mas receptor. These effects are 

facilitated by signaling pathways involving 

mitogen-activated protein kinases (MAPKs), 

PI3K-AKT (phosphoinositide 3-kinase-RAC 

serine/threonine-protein kinase), NADPH 

oxidase, TGFβ1, the epidermal growth factor 

(EGF) receptor, and nuclear factor-κβ (NF- 

κβ) activity.
20

 

Aldosterone plays a key role in the 

development of hypertension. When it binds 

to the minera locorticoid receptor, it triggers 

non-genomic effects such as activating the 

amiloride-sensitive sodium channel and the 

epithelial sodium channel (ENaC), which 

enhance sodium reabsorption in the renal 

cortical collecting duct. aldosterone also 

induces vasoconstriction, hypertension, and 

endothelial dysfunction through several non- 

epithelial mechanisms. These include 

increased oxidative damage, smooth muscle 

cell proliferation in the blood vessels, 

extracellular matrix deposition, vascular 

remodeling, and the development of vascular 

fibrosis.
21

,
22

 

The RAAS system activates the kidney's 

epithelial cells to enhance the reabsorption of 

salt and water, leading to an increase in blood 

volume and blood pressure.
23

 

(iii) Sympathetic Nervous System (SNS)- 

Over the past decade, extensive research has 

focused on the role of the SNS in regulating 

the development and maintenance of blood 

pressure. additionally, it has been proven that 

SNS is crucial to the etiology of essential 

hypertension.
24

Sympathetic activation of the 

heart, peripheral blood vessels, and kidneys 

leads to higher cardiac output, increased 

vascular resistance, and fluid retention, all of 

which play a crucial role in development of 

hypertension.
25

Furthermore, individuals with 

elevated heart rates in the early stages of 

clinical hypertension often exhibit a 

combination of sympathetic over activity and 

parasympathetic dysfunction. Renal 

hemodynamics, salt balance in the tubules, 

and renin secretion in the kidney are all 

extensively influenced by the sympathetic 

nervous system.
26

 The efferent and afferent 

pathways of the renal sympathetic nervous 

system, which alter blood pressure, are two 

mechanisms. via which HTN develops and is 

maintained. The efferent pathway transmits 

signals from the SNS to the kidneys, 

stimulating renin release, which activates the 

RAAS system and increases sodium and 

water retention. This raises circulation 

volumes, contributing to higher blood 

pressure. Additionally, the efferent pathway 

decreases renal blood flow, prompting the 

kidney to activate the afferent pathway. This 

pathway sends signals to the SNS, 

amplifying sympathetic over activity and 

helping sustain high blood pressure.
27

 

Endothelial Dysfunction - It remains 

uncertain whether endothelial dysfunction is a 

cause or a result of hypertension, but there is 

considerable evidence linking the two. 

Research shows a positive correlation 

between the severity of hypertension and the 

degree of endothelial dysfunction. The 

endothelium  has  a  significant  role  in 
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controlling vascular tone and, through NO, 

plays a significant role in salt sensitivity. 

Numerous vaso active chemicals are 

produced by endothelial cells, but NO is the 

most crucial for controlling blood pressure. In 

response to flow-induced shear stress, 

endothelial cells continuously release NO, 

which causes guany late cyclase to be 

activated and produces intracellular cyclic 

GMP, which relaxes vascular smooth muscle. 

In humans, inhibiting the constitutively 

expressed endothelial NO synthase, which 

disrupts NO synthesis, leads to an increase in 

blood pressure and the development of 

hypertension. Endothelial dysfunction in 

hypertensive patients has also been shown to 

be fundamentally influenced by impaired 

vascular flow. 

 

Activation of the RAAS, along with 

inflammation and oxidative stress, drives 

vascular remodeling, the progression of 

atherosclerotic plaques, and increases the risk 

of cardiovascular events. 

 

(iv) Excess Na Intake - This process suggests 

that the primary issue in hypertension is the 

kidney's inability to remove excess sodium 

burden caused by a high-salt diet. It is based 

on research showing that people in 

developing nations who consume less sodium 

have mild to non-existent hypertension. In a 

few trials, lowering salt intake was linked to 

lower blood pressure. By volume-dependent 

mechanisms, salt consumption raises blood 

pressure in the following ways: 

 

 Consuming too much sodium raises fluid 

volume and preload, which raises cardiac 

output and produces hypertension. 

 Increased cardiac output is also aided by 

renal salt retention. 

 Volume independent mechanisms: 

o Angiotensin-mediated CNS effects 

o Increasing sympathetic activity. 

The pressure-    natriuresis   phenomenon 

(where   sodium    balance   is  maintained 

through an increase in arterial pressure) is 

marked by higher pressure leading to greater 

excretion of sodium and water. This occurs 

in normotensive individuals who have a high 

salt intake and experience an increase in 

blood pressure.
34

This mechanism involves a 

slight increase in glomerular filtration along 

with a reduction in the renal tubules ability 

to reabsorb sodium. In individuals with 

primary   hypertension, the    pressure- 

natriuresis  curve     resets,   hindering the 

normalization of blood pressure.
35

 

Inflammation    and   Immune   System- 

Inflammation   is     a   key  factor   in the 

development   of      hypertension  and  the 

resulting damage to target organs. It is 

associated   with     increased    vascular 

permeability and the production of potent 

mediators such as reactive oxygen species, 

nitric  oxide,    cytokines,  and  metal 

loproteinases. Cytokines contribute to the 

formation or thickening of the arterial 

intima, narrowing the lumen of resistance 

vessels. This in turn leads to greater vascular 

stiffness and increased resistance. Resistance 

vessels, which include small arteries and 

arterioles,  are  highly  innervated  by 

autonomic nerves and play a crucial role in 

blood  pressure  regulation.  Cytokines 

influence  renal  tubular  function  by 

increasing  local  angiotensinogen  and 

angiotensin II production, as  well as 

promoting  salt and fluid  retention  in 

hypertension.
1,

36Various  factors  can 

contribute to high blood pressure, and 

emerging evidence suggests that the immune 

system plays a role in pathophysiology of 

essential hypertension. The development and 

progression of hypertension can be viewed 

as  a  sequence  of  immune  system 
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responses.37 

In hypertension, both innate and adaptive 

immune responses contribute to the 

generation of reactive oxygen species and 

inflammatory changes in the kidneys, blood 

vessels and brain.37 

Innate immune responses, particularly those 

driven by macrophages, have been linked to 

hypertension induced by angiotensin II, 

aldosterone, and nitric oxide antagonists. 

Reduced macrophage infiltration in the 

kidney or the periadventitial region of the 

aorta and medium-sized arteries leads to 

lower salt sensitivity and decreased blood 

pressure.38T cell-mediated adaptive immune 

responses have also been linked to the 

development of hypertension and the 

resulting organ damage. In angiotensin II- 

dependent hypertension, T cells expressing 

the type 1 angiotensin II receptor play a key 

role.39 

1.2.2 Risk Factors 

(i) In general, there are two main categories 

of risk factors: factors like age, sex, 

ethnicity, and genetics that cannot be 

changed, and factors that could be altered 

that could reduce or even stop hypertension. 

(ii) Genetic Variation- A person is more 

likely to acquire hypertension if they have a 

personalfamily history of it. Over 50 genes 

have been  studied in association with 

hypertension, and this number continues to 

grow.  Genome-wide   association studies 

(GWAS) have revealed a link between blood 

pressure and  specific  genetic   loci. 

Additionally, mutations in a single gene 

inherited in a Mendelian pattern can lead to 

hypertension.  SNPs  are   enhanced  for 

variationslinked 

tohypertensioninmanyconditions.
40

 

(iii) High Sodium Intake- The evidence 

suggests a clear connection between sodium 

consumption and high blood pressure. The 

pathophysiological link  between  salt 

consumption and increased blood pressure 

has been widely debated.
41

 An elevated flow 

in arterial vessels can occur due to increased 

salt consumption, as it may lead to water 

retention. One theory suggests that pressure 

natriuresis is a physiological process in 

which elevated blood pressure in the renal 

arteries triggers increased excretion of salt 

and water.
42

Besides blood pressure 

inhypertension individuals,  reducing salt 

may also improve vascular function, all 

ofwhich 

arepositiveeffectsonthecardiovascularsystem. 
43 

 

Low Potassium Level- Potassium, an 

essential mineral, plays a key role in 

maintaining the resting membrane potential 

and intracellular osmolarity. Moreover, 

numerous studies have shown that increased 

potassium intake lowers blood pressure to a 

more optimal level by affecting the functions 

of vascular smooth muscle and endothelial 

cells. The cytoskeleton of the vascular 

endothelium may become more versatile due 

to potassium, which may then cause NO to be 

released. In slightly hypertensive patients, 

increasing potassium consumption could 

considerably enhance endothelial function 

and raise arterial resistance. Potassium may 

promote vascular smooth muscle relaxation 

and enhance blood flow by facilitating 

norepinephrine uptake into sympathetic nerve 

terminals and inhibiting the sympathetic 

nervous system. Therefore, it's crucial to 

maintain adequate potassium levels because it 

poses an elevated risk of developing 

hypertension. 

UnhealthyDiet- An I m proper diet, which 

includes eating healthy food in excess, is 

known to increase the chance of developing 

hypertension. For both its prevention and 

management, a balanced diet is encouraged. 
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Consuming plenty of fruits, vegetables and 

low-fat dairy products, while keeping sodium 

and saturated fats low, is strongly supported 

by evidence indicating its ability to reduce 

bloodpressure.
46,47

 

(iv) Alcohol Consumption- It is evident 

that drinking alcohol and hypertension are 

directlyrelated.
48

The primary factors behind 

alcohol-induced hypertension include 

impaired relaxation due to inflammation and 

oxidative damage to the endothelium by 

angiotensin II, which inhibits the production 

of endothelium-dependent nitric oxide.
49

 

(v) Lack of physical exercise and 

Obesity- Exercise regularly lowers blood 

pressure. When compared with individuals 

of normal weight, obesity can significantly 

increase one's chance of developing 

hypertension, and up to two-thirds of cases 

of hypertension can be directly linked 

toobesity.
50

 Individuals with a Body Mass 

Index (BMI) greater than 25 represent over 

85% of cases. With the help of animal and 

clinical investigations, a clear connection 

between obesityand hypertension was 

discovered. As a result, it has become clear 

that a wide range of processes could be to 

blame for obesity-induced hypertension. 

These mechanisms include the activation of 

the sympathetic nervous system and the 

renin-angiotensin-aldosterone system.
51

 

(vi) Diabetes- Insulin resistance and/or 

hyperinsulinemia, which are aspects of 

syndrome X, or the metabolic syndrome, can 

also contribute to hypertension. Additionally, 

insulin has vasodilatory characteristics. 

Insulin may increase sympathetic activity in 

those with normal Blood pressure without 

increasing mean arterial pressure. The 

vasodilatory effects of insulin may be 

overcome in more severe situations, such as 

metabolic  syndrome,  by  the  increased 

sympathetic neuronal activity. 

Other Factors- Additional potential risk 

factors for hypertension include noise 

exposure, air pollution, psychological stress 

and smoking.
54

Smokingcausesanabrupt, 

acute rise in blood pressure, mostly by 

stimulating the sympathetic nervous system. 

However, its long-term impact on blood 

pressure and the occurrence of hypertension 

remains unclear.
55

According to several 

findings, both short- and prolonged exposure 

to air pollution may raise the chance of 

developing hypertension. Future research is 

required to determine how chronic air 

pollution exposure affects hypertension 

disparities over the world. Over a brief 

period, exposure to gaseous pollutants such 

as O3 and NO2 led to an increase in systolic 

and diastolic blood pressure.
56

 There have 

also been reports associating the risk of 

hypertension with psychological stress and 

rotating shift work. Overall, the evidence 

currently indicates that these possible risk 

factors have little impact on hypertension in 

the broader population. 
 

Figure 2- Pathophysiology and Risk Factors 

of Hypertension 

1.2.3 Demographics & Prevalence 
While the estimated global mean blood 

pressure seems to remain relatively stable, 
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the prevalence and overall burden of 

hypertension are increasing worldwide. 

Elevated blood pressures significantly, 

independently, and is proportionally related 

to the risk of CVD, CKD and several 

othercomplications.
57

 Around 30% to 45% 

of the people in the general population have 

hypertension. Women make up 20% of the 

world' shy extensive population, compared 

to men's 24%.
58

 27 million adults with 

hypertension, or one in four, have it under 

control. Regardless of the income status of 

countries, whether lower, middle, or higher, 

there is an increased occurrence of 

hypertension everywhere in the world. 

 

According to Age- 

With age, the incidence of hypertension 

increases, being >60% in those over the age 

of 60. The prevalence is 22.4% for those 

aged 18 to 39, 54.5% for those aged 40 to 

59, and 74.5% for those aged 60 and above. 

Compared to non-Hispanic white (43.6%) or 

Hispanic adults (43.7%), non- 

Hispanicblackadults(57.1%)hadahigheroccur 

renceofhypertension.
59

 

 

Population Studies- 

 

 The incidence of hypertension differs 

significantly by geography.

 Unlike patients from South Asia and Sub- 

Saharan Africa, who only have 

a40%awareness rate, Americans and 

Europeans with hypertension are 70% more 

likely to be aware of their disease.

 In a sample of 1.7 million adults in China, 

44.7% were hypertensive, and only those 

individuals were aware of their condition.

 A thorough review and meta-analysis of data 

from 25 studies in the African population 

found a combined prevalence of 5.5% for 

high  blood  pressure  in  children  and

adolescents, and 12.7% for mildly elevated 

blood pressure in the same group. 

 Another study found that individuals of 

African descent are at a higher risk of 

developing hypertension compared to those 

of European descent.

 According to a US study, young African 

Americans, and boys of white ethnicity 

experience prehypertension at ages 8 and 25, 

respectively. This shows how heterogeneity 

is evident in hypertension.

 According to a different study, eastern 

Germany showed a higher prevalence of 

hypertension than Western Germany. 

Numerous explanations for the population's 

varying hypertension have been put forth in 

research of a similar nature conducted in 

European nations.

 In general, European countries have a higher 

incidence of hypertension than Northern 

American nations.By2025, the global 

number of people with hypertension is 

expected to reach nearly 1.5 billion, 

representing an increase of15%and 20%.60

 1.2.4 Diagnosis

Since the majority of people does not 

recognize and are unaware that they have 

hypertension, it is frequently referred to as a 

"silent disease." Nevertheless, it harms the 

body and could ultimately result in 

complications. Therefore, it is essential to 

diagnose it at the right time. It's essential to 

frequently check your blood pressure to 

detect hypertension, especially if it has 

recently been higher than the "normal range" 

or if you have a genetic predisposition to the 

condition. A device known as a 

‘sphygmomanometer’ is frequently used to 

measure blood pressure. It can be assessed at 

a medical facility, a pharmacy, or at home. 

One elevated blood pressure reading does not 

necessarily indicate hypertension. It is 

essential to measure your blood pressure 
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multiple times while remaining comfortably 

still for at least five minutes. A diagnosis of 

hypertension usually requires at least three 

elevated readings.
62

 Individuals are 

encouraged to take at least two readings, 

ideally one minute apart, twice a day for four 

to seven days. The average of the subsequent 

readings should be used after excluding the 

first day’s results. Additional screening and 

confirmation tests may be necessary to verify 

the diagnosis if the average blood pressure is 

near the diagnostic threshold, particularly in 

younger people, as the effects of hypertension 

can be more severe.
63

 

The diagnostic tests for hypertension 
include the following – 

(i) BP Measurement- An inflatable cuff is 

placed over the arm to take blood pressure, 

which records both the systolic and diastolic 

pressure. If the readings are continuously 

high, based on the severity of hypertension 

and if there are other medical conditions, 

there might be a diagnosis right away. 

(ii) Heart Exam- With a stethoscope, the 

doctor assesses the quality and intensity of 

heart sounds, along with the rate and 

regularity of the heart rhythm. Abnormal 

sounds may indicate high blood pressure. 

(iii) Eye Exam- Chronic high blood 

pressure can elevate pressure in the small 

blood vessels at the back of the eyes, and 

any damage to the retina, the light-sensitive 

tissue that lines the eye’s rear, could signal 

hypertension. 

(iv) Blood and Urine Tests-Blood tests are 

performed to identify and underlying 

conditions associated with high blood 

pressure. Once the blood is collected, levels 

of potassium, sodium and cholesterol are 

examined. Urine samples may be used to 

check for liver or renal issues. 

(v) ECG- Images from echocardiography 

can be used to detect bigger cardiac 

chambers or thicker heart muscles, which 

might be signs of damage from high blood 

pressure. 

The specific screening tests for essential 

hypertension include the following- 

(i) Raised Sodium level 

(ii) Low Potassium level 

(iii) Raised Bicarbonate 

(iv) Combination of high sodium and 
bicarbonate levels 

(v) Low levels of potassium 

The confirmatory test for essential 

hypertension is the Aldosterone: Renin ratio 

greater than 850.
65

 

1.2.5 Treatment 

It is recommended that people with 

hypertension adopt healthy lifestyle 

adjustments combined with medications if 

required. The blood pressure reading and the 

likelihood of experiencing problems like a 

heart attack or stroke will determine whether 

additional medication is advised. A 

healthcare professional will create a 

treatment strategy that can include 

modifications to a healthy lifestyle or 

prescription drugs. A risk calculator can also 

be used to determine the likelihood of 

complications and select the best course of 

action. A risk calculator takes age, sex, race, 

cholesterol, blood pressure, and several other 

factors into account. The important lifestyle 

modifications recommended to treat 

hypertension include- 

 Make heart-healthy eating choices- A well- 

balanced diet and reducing salt intake can be 

just as effective as prescription medication in 

lowering high blood pressure. 
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Exercise regularly and be physically fit- 

Engaging in the recommended amount of 

Physical activity each week offers numerous 

health benefits. Research has shown that 

regular exercise can help lower and regulate 

high blood pressure levels. 

• Avoid consumption of Alcohol and Avoid 

Smoking - Alcohol use or smoking can have 

an impact on the blood vessels as they might 

get narrower. Thus, it increases the likelihood 

of developing hypertension. 

• Reduce Stress - Long-term emotional stress 

may contribute to high blood pressure. 

Further research is needed to determine 

whether stress management techniques 

effectively reduce blood pressure levels. 

 

Medications may be used when healthy 

lifestyle modifications alone fail to control or 

lower high blood pressure. These medications 

reduce blood pressure in various ways. It is 

crucial to take other diseases, including 

kidney or heart disease, into consideration 

when using medications. For the treatment of 

hypertension, several kinds of drugs are 

accessible and are referred to as anti- 

hypertensive drugs. The several anti- 

hypertensive drugs used are- 

 

 Angiotensin-converting 

enzyme(ACE)inhibitors- These work  by 

preventing blood vessels from narrowing, as 

they block an enzyme  responsible for 

producing angiotensin II, a substance that 

causes blood vessel constriction.

 Angiotensin II receptor blockers (ARBs)- 

Angiotensin II receptor inhibitors help lower 

blood pressure and improve heart function 

by relaxing arteries and veins. These 

medications block angiotensin II from taking 

effect, allowing blood vessels to widen 

(dilate).

 Calcium channel blockers-These blockers 

prevent calcium from entering the muscle 

cells of the heart and blood vessels, allowing 

the blood vessels to relax.

 Diuretics- These reduce the amount of fluid 

in your blood by eliminating excess water 

and sodium (salt) from the body. Thiazide is 

the main diuretic used to manage high blood 

pressure. Diuretics are often combined with 

other blood pressure medications, sometimes 

in a single dose.

 BetaBlockers- 

Theseaidinmakingtheheartbeatmoreslowlyan 

dwithlessforce.This reduces the heart's 

workload, making it easier to pump blood 

through the vessels. Beta-blockers are 

typically used as a last resort or when 

additional complications are present.
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2. Conclusion 

"High blood pressure," also known as 

"hypertension," refers to blood pressure that 

exceeds the normal range. Hypertension is a 

major cause of death and illness worldwide 

and is the most common modifiable risk 

factor for cardiovascular diseases. A type of 

high blood pressure, called essential or 

primary hypertension, occurs without any 

underlying medical conditions or identifiable 

causes. This disease is diverse and 

multifaceted, with potential genetic, 

environmental, and epigenetic causes. 

The primary causes of essential hypertension 

include cardiovascular output, peripheral 

vascular resistance, the RAAS system, the 

sympathetic nervous system, excessive salt 

intake, inflammation, and the immune 

system. 

Risk factors for essential hypertension can 

be broadly classified into two groups: those 

that cannot be changed, such as age, sex, 

ethnicity, and genetics, and those that can be 

adjusted  to  lower  or  even  prevent 
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hypertension. Just one high blood pressure 

measurement does not always signify 

hypertension. It is important to measure your 

blood pressure several times while lying 

comfortably and staying still for at least five 

minutes. To diagnose hypertension, at least 

three elevated values are typically needed.It 

is advised that individuals with hypertension 

make appropriate lifestyle choices and, if 

necessary, take medication. The decision to 

prescribe additional medication will depend 

on the blood pressure reading and the risk of 

complications, such as a heart attack or 

stroke. 

According to current theories, hypertension 

is a "highly complex" genetic trait that is 

influenced by interactions between genes 

and their surroundings as well as between 

genes. 

 

Finding the reasons and etiology of essential 

hypertension becomes increasingly more 

crucial in order to create innovative 

therapies. 

 

Acknowledgement 

The authors acknowledge the School of Life 

Sciences, Manipal Academy of Higher 

Education, Dubai Campus, for their guidance 

and support. They also extend their gratitude 

to their parents, friends, and peers for their 

continued support. 

 

3. References 

1. Oparil S, Acelajado MC, Bakris GL, et 

al. Hypertension. Nat Rev Dis Prim. 2018;4. 

doi:10.1038/nrdp.2018.14 

2. Saxena T,  Ali  AO, Saxena  M. 

Pathophysiology of essential hypertension: an 

update.  Expert  Rev Cardiovasc Ther. 

2018;16(12):879-887. 

doi:10.1080/14779072.2018.1540301 

3. Brouwers S, Sudano I, Kokubo Y, 

Sulaica EM. Arterial hypertension. Lancet. 

2021;398(10296):249-261. 

doi:10.1016/S0140-6736(21)00221-X 

4. Singh M, Singh AK, Pandey P, 

Chandra S, Singh KA, Gambhir IS. Molecular 

genetics of essential hypertension. Clin Exp 

Hypertens. 2016;38(3):268-277. 

doi:10.3109/10641963.2015.1116543 

5. Giles TD, Materson BJ, Cohn JN, 

Kostis JB. Definition and classification of 

hypertension: An update. J Clin Hypertens. 

2009;11(11):611-614.   doi:10.1111/j.1751- 

7176.2009.00179.x 

6. Unger T, Borghi C, Charchar F, et al. 

2020 International Society of Hypertension 

Global  Hypertension  Practice Guidelines. 

Hypertension. 2020;75(6):1334-1357. 

doi:10.1161/HYPERTENSIONAHA.120.150 

26 

7. Whelton PK, Carey RM, Aronow WS,  

et  al. 2017 

ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ 

ASH/ASPC/NMA/PCNA Guideline for the 

Prevention, Detection, Evaluation, and 

Management of High Blood Pressure in 

Adults a Report of the American College of 

Cardiology/American Heart Association Task 

Force  on  Clinical  Pr.  Vol  71.;  2018. 

doi:10.1161/HYP.0000000000000065 

8. Bakris G, Ali W, Parati G. ACC/AHA 

Versus ESC/ESH on Hypertension 

Guidelines: JACC Guideline Comparison. J 

Am Coll Cardiol. 2019;73(23):3018-3026. 

doi:10.1016/j.jacc.2019.03.507 

9. Han M, Li Q, Liu L, et al. 

Prehypertension and risk of cardiovascular 

diseases: A meta-Analysis of 47 cohort 

studies. J Hypertens. 2019;37(12):2325-2332. 

doi:10.1097/HJH.0000000000002191 



Volume-3, Issue-1, January 2025 International Journal of Modern Science and Research 

Technology 

ISSN No- 2584-2706 

IJMSRT25JAN030                                  www.ijmsrt.com 
                    DOI: https://doi.org/10.5281/zenodo.14810649 

163 

 

 

10. Hypertension control. Report of a 

WHO Expert Committee. World Health 

Organ Tech Rep Ser. 1996;862:1-83. 

11. Zhang D, Pan X, Li S, et al. Impact of 

the National Essential Public Health Services 

Policy on Hypertension Control in China. Am 

J  Hypertens. 2018;31(1):115-123. 

doi:10.1093/ajh/hpx139 

12. Arif M, Sadayappan S, Becker RC, 

Martin LJ, Urbina EM. Epigenetic 

modification: a regulatory mechanism in 

essential hypertension. Hypertens Res. 

2019;42(8):1099-1113.  doi:10.1038/s41440- 

019-0248-0 

13. Armstrong PW, Willerson JT. Clinical 

cardiology: New frontiers. Circulation. 

1998;97(12):1107. 

14. Mayet J, Hughes A. Pathophysiology 

in hypertension. Hear J. 2003;89:1104–1109. 

15. Choudhary MK, Värri E, Matikainen 

N, et al. Primary aldosteronism: Higher 

volume load, cardiac output and arterial 

stiffness than in essential hypertension. J 

Intern  Med. 2021;289(1):29-41. 

doi:10.1111/joim.13115 

16. Vallée A, Safar ME, Blacher J. 

Essential hypertension: Definitions, 

hemodynamic, clinical and therapeutic 

review. Press Medicale. 2019;48(1):19-28. 

doi:10.1016/j.lpm.2018.11.017 

17. Badiu C. Textbook of Nephro- 

Endocrinology: 2nd Edition. Acta Endocrinol. 

2017;13(4):523-523. 

doi:10.4183/aeb.2017.523 

18. Varagic J, Ahmad S, Nagata S, 

Ferrario CM. ACE2 : Angiotensin II / 

Angiotensin- ( 1 – 7 ) Balance in Cardiac and 

Renal Injury. Published online 2014:1-9. 

doi:10.1007/s11906-014-0420-5 

19. Ferrario CM. ACE2: more of Ang-(1– 

7) or less Ang II? 2011;2:1-6. 

doi:10.1097/MNH.0b013e3283406f57 

20. Povlsen AL, Grimm D, Wehland M, 

Infanger M, Krüger M. The Vasoactive Mas 

Receptor in Essential Hypertension. Published 

online 2020:1-12. 

21. Zimmerman D, Burns KD. 

Angiotensin- ( 1 – 7 ) in kidney disease : a 

review of the controversies. 2012;346:333- 

346. doi:10.1042/CS20120111 

22. Mccurley A, Jaffe IZ. Molecular and 

Cellular Endocrinology Mineralocorticoid 

receptors in vascular function and disease. 

Mol Cell Endocrinol. 2012;350(2):256-265. 

doi:10.1016/j.mce.2011.06.014 

23. Simões e Silva AC, Flynn JT. The 

renin-angiotensin-aldosterone system in 2011: 

Role in hypertension and chronic kidney 

disease. Pediatr Nephrol. 2012;27(10):1835- 

1845. doi:10.1007/s00467-011-2002-y 

24.  Grassi G, Ram VS. Evidence for a 

critical role of the sympathetic nervous system 

in hypertension. J Am Soc Hypertens. 

2016;10(5):457-466. 

doi:10.1016/j.jash.2016.02.015 

25. Delacroix S, Chokka RG. 

Hypertension: Pathophysiology and 

Treatment. J Neurol Neurophysiol. 

2014;05(06). doi:10.4172/2155-9562.1000250 

26. Padmanabhan TNC, Dani S, Chopra 

VK, Guha S, Vasnawala H, Ammar R. 

Prevalence of sympathetic overactivity in 

hypertensive patients - A pan India, non- 

interventional, cross sectional study. Indian 

Heart  J. 2014;66(6):686-690. 

doi:10.1016/j.ihj.2014.10.421 

27. Krum H, Schlaich M, Sobotka P, 

Scheffers I, Kroon AA, De Leeuw PW. Novel 



Volume-3, Issue-1, January 2025 International Journal of Modern Science and Research 

Technology 

ISSN No- 2584-2706 

IJMSRT25JAN030                                  www.ijmsrt.com 
                    DOI: https://doi.org/10.5281/zenodo.14810649 

164 

 

 

 

procedure- and device-based strategies in the 

management of systemic hypertension. Eur 

Heart J. 2011;32(5):537-544. 

doi:10.1093/eurheartj/ehq457 

28. Khaddaj Mallat R, Mathew John C, 

Kendrick DJ, Braun AP. The vascular 

endothelium: A regulator of arterial tone and 

interface for the immune system. Crit Rev 

Clin Lab Sci. 2017;54(7-8):458-470. 

doi:10.1080/10408363.2017.1394267 

29. David G;, MD; H, M; T, MD; C, S; C, 

MD W. Phatophysiologi of Hypertension. 

Physiol Behav. 2018;176(5):139-148. 

doi:10.1161/CIRCRESAHA.121.318082.Path 

ophysiology 

30. de Gregorio C, Di Nunzio D, Di Bella 

G. Athlete’s heart and left heart disease. Adv 

Exp Med Biol. 2018;1067:313-325. 

doi:10.1007/5584_2018_176 

31. Mohammed M, Abdelhafiz K. 

Autoantibodies in the sera of breast cancer 

patients: Antinuclear and anti-double stranded 

DNA antibodies as example. J Cancer Res 

Ther. 2015;11(2):341-344. doi:10.4103/0973- 

1482.157314 

32. Perunovic T, Goetze JP. C-Type 

Natriuretic Peptide in Essential Hypertension: 

Old Ways for a New Time. JACC Basic to 

Transl  Sci. 2023;8(5):568-571. 

doi:10.1016/j.jacbts.2023.02.007 

33. Assersen KB, Høilund-Carlsen PF, 

Olsen MH, et al. The exaggerated natriuresis 

of essential hypertension occurs 

independently of changes in renal medullary 

blood flow. Acta Physiol. 2019;226(3):1-10. 

doi:10.1111/apha.13266 

34. Virani SS, Alonso A, Aparicio HJ, et 

al. Heart Disease and Stroke Statistics - 2021 

Update: A Report From the American Heart 

Association. Vol 143.;    2021. 

doi:10.1161/CIR.0000000000000950 

35. De Leeuw PW, Kroon AA. Salt and 

sensitivity. Hypertension. 2013;62(3):461- 

462. 

doi:10.1161/HYPERTENSIONAHA.113.018 

31 

36. Clinic C, Alto P, Clinic C, Clinic C, 

Clinic C. SC. 2019;2019. 

37. Rodriguez-Iturbe B, Pons H, Johnson 

RJ. Role of the immune system in 

hypertension. Physiol Rev. 2017;97(3):1127- 

1164. doi:10.1152/physrev.00031.2016 

38. Agita A, Thaha M. Inflammation, 

Immunity, and Hypertension. Acta. Med. 

Indones.  2017;  49:158–165.  Acta  Med 

Indones. 2017;49(2):158-165. 

39. Trott DW, Harrison DG. The immune 

system in hypertension. Am J Physiol - Adv 

Physiol  Educ. 2014;38(1):20-24. 

doi:10.1152/advan.00063.2013 

40. Lackland DT. Racial differences in 

hypertension: Implications for high blood 

pressure management. Am J Med Sci. 

2014;348(2):135-138. 

doi:10.1097/MAJ.0000000000000308 

41. Grillo A, Salvi L, Coruzzi P, Salvi P, 

Parati G. Sodium intake and hypertension. 

Nutrients. 2019;11(9):1-16. 

doi:10.3390/nu11091970 

42. Whelton PK, He J. Health effects of 

sodium and potassium in humans. Curr Opin 

Lipidol. 2014;25(1):75-79. 

doi:10.1097/MOL.0000000000000033 

43. He FJ, Li J, MacGregor GA. Effect of 

longer term modest salt reduction on blood 

pressure: Cochrane systematic review and 

meta-analysis of randomised trials. BMJ. 

2013;346(7903):1-15. doi:10.1136/bmj.f1325 



Volume-3, Issue-1, January 2025 International Journal of Modern Science and Research 

Technology 

ISSN No- 2584-2706 

IJMSRT25JAN030                                  www.ijmsrt.com 
                    DOI: https://doi.org/10.5281/zenodo.14810649 

165 

 

 

 

44. Krogager ML, Torp-Pedersen C, 

Mortensen RN, et al. Short-term mortality risk 

of serum potassium levels in hypertension: A 

retrospective analysis of nationwide registry 

data.  Eur  Heart  J.  2017;38(2):104-112. 

doi:10.1093/eurheartj/ehw129 

45. Ekmekcioglu C, Elmadfa I, Meyer AL, 

Moeslinger T. The role of dietary potassium 

in hypertension and diabetes. J Physiol 

Biochem. 2016;72(1):93-106. 

doi:10.1007/s13105-015-0449-1 

46. Mohsen Ibrahim M. Hypertension in 

Developing Countries: A Major Challenge for 

the Future. Curr Hypertens Rep. 2018;20(5). 

doi:10.1007/s11906-018-0839-1 

47. Shah D, Shah Y. Influence of 

unhealthy diet on hypertension. 

2023;12(1):2975-2980. 

48. Husain K, Ansari RA, Ferder L. 

Alcohol-induced hypertension: Mechanism 

and prevention. World J Cardiol. 

2014;6(5):245. doi:10.4330/wjc.v6.i5.245 

49. Dahal P. Smoking, alcohol and 

hypertension. 2018;(January 2013):2-7. 

50. Sutriyawan A, Endah Y, Miranda TG. 

Relationship between Physical Activity and 

Routine Health Checks with Incidence of 

Hypertension. Int J Heal Sci Med Res. 

2021;1(1):1-5. 

51. Dun Q, Xu W, Fu M, et al. Physical 

Activity, Obesity, and Hypertension among 

Adults in a Rapidly Urbanised City. Int J 

Hypertens. 2021;2021. 

doi:10.1155/2021/9982562 

52. De Boer IH, Bangalore S, Benetos A, 

et al. Diabetes and hypertension: A position 

statement by the American diabetes 

association. Diabetes Care. 2017;40(9):1273- 

1284. doi:10.2337/dci17-0026 

53. Petrie JR, Guzik TJ, Touyz RM. 

Diabetes, Hypertension, and Cardiovascular 

Disease: Clinical Insights and Vascular 

Mechanisms. Can J Cardiol. 2018;34(5):575- 

584. doi:10.1016/j.cjca.2017.12.005 

54. Mills KT, Stefanescu A, He J. The 

global epidemiology of hypertension. Nat Rev 

Nephrol. 2020;16(4):223-237. 

doi:10.1038/s41581-019-0244-2 

55. Van Oort S, Beulens JWJ,  Van 

Ballegooijen AJ, Grobbee DE, Larsson SC. 

Association of Cardiovascular Risk Factors 

and Lifestyle Behaviors with Hypertension: A 

Mendelian  Randomization  Study. 

Hypertension. Published online 2020:1971- 

1979. 

doi:10.1161/HYPERTENSIONAHA.120.157 

61 

56. Cai Y, Zhang B, Ke W, et al. 

Associations of Short-Term and Long-Term 

Exposure to Ambient Air Pollutants With 

Hypertension: A Systematic Review and 

Meta-Analysis. Hypertension. 2016;68(1):62- 

70. 

doi:10.1161/HYPERTENSIONAHA.116.072 

18 

57. Zhou B, Bentham J, Di Cesare M, et 

al. Worldwide trends in blood pressure from 

1975 to 2015: a pooled analysis of 1479 

population-based measurement studies with 

19·1 million participants. Lancet. 

2017;389(10064):37-55.  doi:10.1016/S0140- 

6736(16)31919-5 

58. Lurbe E, Agabiti-Rosei E, 

Cruickshank JK, et al. 2016 European Society 

OfHypertension Guidelines for 

Themanagement of High Blood Pressure in 

Children and Adolescents. Vol 34.; 2016. 

doi:10.1097/HJH.0000000000001039 

59. Kirkland EB, Heincelman M, Bishu 



Volume-3, Issue-1, January 2025 International Journal of Modern Science and Research 

Technology 

ISSN No- 2584-2706 

IJMSRT25JAN030                                  www.ijmsrt.com 
                    DOI: https://doi.org/10.5281/zenodo.14810649 

166 

 

 

 

KG, et al. Trends in healthcare expenditures 

among US adults with hypertension: National 

estimates, 2003-2014. J Am Heart Assoc. 

2018;7(11):2003-2014. 

doi:10.1161/JAHA.118.008731 

60. Chow CK, Teo KK, Rangarajan S, et 

al. Prevalence, awareness, treatment, and 

control of hypertension in rural and urban 

communities in high-, middle-, and low- 

income countries. Jama. 2013;310(9):959- 

968. doi:10.1001/jama.2013.184182 

61. Gabb GM, Mangoni A, Anderson CS, 

et al. Guideline for the diagnosis and 

management of hypertension in adults — 

2016.  Med  J  Aust.  2016;205(2):85-89. 

doi:10.5694/mja16.00526 

62. Rabi DM, McBrien KA, Sapir- 

Pichhadze R, et al. Hypertension Canada’s 

2020 Comprehensive Guidelines for the 

Prevention, Diagnosis, Risk Assessment, and 

Treatment of Hypertension in Adults and 

Children. Can J Cardiol. 2020;36(5):596-624. 

doi:10.1016/j.cjca.2020.02.086 

63. Jones NR, McManus RJ, McCormack 

T, Constanti M. Diagnosis and management 

of hypertension in adults: NICE guideline 

update 2019. Br J Gen Pract. 

2020;70(691):90-91. 

doi:10.3399/bjgp20X708053 

64. Jordan J, Kurschat C, Reuter H. 

Arterial hypertension-diagnosis and treatment. 

Dtsch Arztebl Int. 2018;115(33-34):557-558. 

doi:10.3238/arztebl.2018.0557 

65. Brown MJ, Haydock S. 

Pathoaetiology, epidemiology and diagnosis 

of hypertension. Drugs. 2000;59(SUPPL. 

2):1-12.  doi:10.2165/00003495-200059002- 

00001 

66. Yano Y, Reis JP, Colangelo LA, et al. 

Association of Blood Pressure Classification 

in Young Adults Using the 2017 American 

College of Cardiology/American Heart 

Association Blood Pressure Guideline with 

Cardiovascular Events Later in Life. JAMA - J 

Am Med Assoc. 2018;320(17):1774-1782. 

doi:10.1001/jama.2018.13551 

67. Ioannidis JPA. Diagnosis and 

treatment of hypertension in the 2017 

ACC/AHA guidelines and in the real world. 

JAMA - J Am Med Assoc. 2018;319(2):115- 

116. doi:10.1001/jama.2017.19672 

68. Valenzuela PL, Carrera-Bastos P, 

Gálvez BG, et al. Lifestyle interventions for 

the prevention and treatment of hypertension. 

Nat Rev Cardiol. 2021;18(4):251-275. 

doi:10.1038/s41569-020-00437-9 

69. James PA, Oparil S, Carter BL, et al. 

2014 Evidence-based guideline for the 

management of high blood pressure in adults: 

Report from the panel members appointed to 

the Eighth Joint National Committee (JNC 8). 

Jama.  2014;311(5):507-520. 

doi:10.1001/jama.2013.284427 

70. Wright JM, Musini VM, Gill R. First- 

line drugs for hypertension. Cochrane 

Database Syst Rev. 2018;2018(4). 

doi:10.1002/14651858.CD001841.pub3 


