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Abstract: 

The relationship between hypertension and diabetes mellitus is well established. The mechanisms through which the 

diseases coexist are still in the area of research. Genetics, Obesity, Mental stress, less physical activity, 

Inflammation, Insulin Resistance, and Oxidative stress are known to be common risk factors that lead to the 

development of hypertension and diabetes. There is an overlap between the risk factors and disease mechanism of 

hypertension and diabetes. Alteration in normal body pathways like the Renin-angiotensin-aldosterone system and 

sympathetic nervous system also contribute to both diseases. Recent studies on these risk factors have provided new 

perspectives. Knowing the common cause and risk factors allows a more effective approach in the prevention and 

treatment of hypertension and diabetes. 
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INTRODUCTION:  

The environment around us is rapidly changing. This 

change in environment leads to fact that diseases 

such as diabetes, hypertension, cancer, and lung 

disease like Asthma, Chronic obstructive pulmonary 
disease have overtaken infectious disease. 

Hypertension is commonly present in people all over 

the world.In the past, hypertension has been 

considered as a disease of an economically higher-

class society, but the prevalence of hypertension is 

increasing among all sections of society. According 

to WHO, approximately 17 million people die every 

year due to cardiovascular diseases, out of which 9.4 

million deaths are due to Hypertension [1]. 

 

Smoking, Age, stoutness, Dyslipidemia, hereditary 

components are responsible for the development of 
hypertension. Alongside these variables, the period of 

diabetes and poor glycemic control is the significant 

danger factors for the event of hypertension [2]. 

 

The International Diabetes Federation assessed that 

366 million people haddiabetes in 2011 worldwide [3]. 

86% passing’s of patients with diabetes are because 

of cardiovascular difficulties like hypertension [4]. 

Passing’s from cardiovascular illness and diabetes are 

most noteworthy in low-and center pay nations and 

least in top-level salary countries. Within all nations, 
the most unfortunate individuals are influenced the 

most[5]. 

 

It is established that hypertension and diabetes 

coexist in people, all over the world.Many studies 

have revealed the association of diabetes with 

hypertension. According to a study in the US 

population, hypertension occurs in approximately 

50% to 80% of patients with type 2 diabetes mellitus 
[6] 

 

The odds of the event of hypertension are twice in a 
diabetic patient when compared with the overall 

public.This combination of hypertension and diabetes 

is mainly recognized as hyperinsulinemia[7]. The 

aggregation of both diseases is due to shared risk 

factors.The disease mechanism and risk factors of 

hypertension and diabetes fundamentally overlap. 

This overlap is due to common risk factors [8]. 

 

It is noticed that Obesity, Mental stress, 

Inflammation, Oxidative stress, Insulin Resistance, 

and less physical activity have a significant role in 
the development of diabetes and hypertension [9]. 

 

Obesity 

One of the most important risk factors, which can 

cause hypertension and diabetes is obesity [10]. Obese 

people are more prone to hypertension and diabetes 
[11]. Obesity occurs when a person’s body mass index 

is 25 or greater. Obesity is caused due by impaired 

feeding center of the brain, extra intake of fat and 

sugars, or less burning of calories. Either it develops 
due to interaction between the physiological, 

metabolic, behavioral, and cultural factors. Genetics 

is also a key factor behind the development of 

obesity. According to Twin studies, 50% to 90% 

variations of weight are due to genetic factors [12-13]. 

According to Genome-wide association studies, some 

genes can trigger obesity and diabetes simultaneously 
[14-16]. The FTO gene, GNDPA2 gene, 

BCDIN3D/FAIM2, SH2B1, and KCTD15 are the 

common genes that can promote obesity and diabetes. 

This proves that hypertension, diabetes, and obesity 

share common gene susceptibility and pathological 
pathways [16-19]. 

 

Mental stress 

A patient having mental stress shows some physical 

and psychological symptoms including different 

feelings such as anxiety, anger, fear, sadness, or 

frustration which may threaten health. Mental stress 

occurs due to some intrinsic or extrinsic stimuli 

called Stressors. Stressors can be subdivided into 

physical stressors (work stress, natural disasters, or 

domestic violence) and psychological stressors [20-24]. 
Epidemiologic studies reveal that physical and 

psychological disturbances are associated with 

diabetes and hypertension. Chronic stress stimulates 

the sympathetic nervous system (SNS) which leads to 

increased pulse rate and cardiac output. SNS also 

activates the RAAS(renin-angiotensin-aldosterone 

system), which is another mechanism involved in the 

risk factors of hypertension and diabetes[25]. 

 

Inflammation 

Inflammation is a natural phenomenon. Inflammation 

is of two types Acute and Chronic. When 
inflammation is short-lived it is acute inflammation 

and when it lasts for months or years is called chronic 

inflammation. Many conditions are related to 

inflammation such as cardiovascular diseases, 

asthma, diabetes mellitus, cancer, or Alzheimer's 

disease. Inflammation is a very common risk factor in 

the case of hypertension and diabetes. Both diabetes 

and hypertension carry a substandard inflammatory 

process [26-30]. Patients with diabetes and hypertension 

have increased inflammatory markers (C-reactive 

protein) [31,32]. Altered RAAS (renin-angiotensin-
aldosterone system) also plays an important role in 

the development of diabetes and hypertension. 

Angiotensin II is involved in triggering vascular 

inflammation and oxidative stress [33]. Optimization 
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of lifestyle can help in reducing vascular 

inflammation [34]. 

 

Oxidative stress 

The imbalance between production and accumulation 
of oxygen reactive species (ROS) in cells and tissues 

is called oxidative stress. These reactive oxygen 

species are the metabolites of oxygen that can oxidize 

molecules, reduce the molecules (donation of an 

electron to the molecule), or react with the other 

molecules. The reaction of ROS (oxygen reactive 

species) with other molecules is called an oxidative 

modification. Recent studies show that oxidative 

stress plays a major role in the pathogenesis of 

hypertension. Reduced activity of superoxide, 

dismutase, and glutathione peroxidase has been 

observed in hypertensive subjects. Gene regulatory 
network analysis has proved that there is a strong link 

between the molecular mechanism and pathogenesis 

of hypertension, diabetes, and oxidative stress [35]. 

The Renin-angiotensin-aldosterone system plays an 

important role in the pathogenesis of these diseases 
[36].  

 

Insulin resistance 

Insulin is involved in the maintenance of blood 

glucose levels. Insulin signals the liver, fat cells, and 

muscle to take glucose from the blood. Their glucose 
is used as energy. If the body has sufficient glucose, 

insulin signals the liver, and the liver stores the 

glucose in the form of glycogen. Insulin plays a 

crucial role in the development of hypertension and 

diabetes. Insulin resistance is a condition when the 

body does not respond normally to insulin. Due to 

this condition, glucose is not able to enter the cell and 

build up in blood [37, 39]. 

 

Most of the type2 diabetic patients are insulin 

resistant and half of those hypertensive patients are 

insulin resistant. This proves there is a strong link 
between hypertension and diabetes [40]. 

 

Physical activity 

An unhealthy lifestyle is also a very important aspect 

for the onset of hypertension and diabetes. Studies 

show that there are 45% to 50% decreased cases of 

hypertension in the exercise groups [41]. Coronary 

Artery Risk Development In Young Adults 

(CARDIA) tells that 17% reduction of hypertension 

in people who exercise or are involved in any kind of 

physical activity [42]. 
Physical activity leads to change in body weight and 

glucose tolerance. It proves that physical activity 

lowers the risk of occurrence of hypertension and 

diabetes [43]. 

 

CONCLUSION: 

Hypertension and diabetes share common risk factors 

such as mental stress, insulin resistance, less physical 

activity, obesity, and inflammation. These risk factors 

influence each other and may develop a vicious cycle. 
They may occur one after the other in the same 

individual. In addition to a major impact on clinical 

care, quality of life, or public health, diabetes, and 

hypertension account for significant health care 

expenditure. Drug therapy is required in the 

management of these patients, but lifestyle 

modification and weight management are key 

components to reduce glycemia and control blood 

pressure. 

 

Comorbidity of hypertension and diabetes can be 

reduced through health education. The diabetic clinic 
should consider closer follow-up of patients for 

control of blood pressure for diabetic patients. 
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