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Introduction: 

The prevalence of diabetes, especially type 2 diabetes and hypertension are significantly increased with 

the prevalence of obesity . Type 2 diabetes, hypertension frequently associated with type 2 diabetes, and 

obesity are important risk factors for cardiovascular morbidity and mortality and cardiac- and renal 

complications. Hyperglycemia as well as hyperinsulinemia in type 2 diabetes is a cardiovascular risk by 

itself . Type 2 diabetes, hypertension and obesity are characterized by stimulation of the renin- 

angiotensinaldosterone system (RAAS), elevated sympathetic activity and insulin resistance. 

Importantly, these characteristics, themselves, are one of the cardiovascular risks. Therefore, 

pharmacological and non-pharmacological treatments for type 2 diabetes should be selected from 

favourable effects on stimulated RAAS, elevated sympathetic nervous system activity, insulin resistance 

and leptin resistance. 

Weight loss is recommended to delay and prevent type 2 diabetes in obesity, and for the treatment. 

Lifestyle modification such as a caloric restricted diet, reducing sedentary behaviour and an increase in 

exercise form the basis of all therapy. Weight loss treated with lifestyle modification including calorie 

restriction and/or exercise causes normalization of stimulated RAAS, sympathetic activation, insulin 

resistance, and hyperleptinemia, which are usually observed in type 2 diabetes and obesity. Recently, 

Straznicky et al. and Masuo et alhave shown the low caloric diet and exercise have different effects on 

insulin resistance, the RAAS, and sympathetic nervous activity in obese hypertensive subjects, although 

similar weight loss was observed between both interventions. Straznicky et al. reported that exercise had 

stronger effects of normalized the RAAS stimulation, sympathetic activation and insulin resistance 

compared to diet only, whereas Masuo et al. showed mild calorie restriction and mild exercise has 

different mechanisms on weight loss (normalization on sympathetic 
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activation for mild calorie restriction, and normalization on insulin resistance for exercise). The 

observations, however, demonstrate that a combination therapy for weight loss with a low caloric diet 

and exercise is recommended for weight loss due to stronger suppression of insulin resistance and 

sympathetic activation, which both are known as strong risk factors for cardiovascular events. Although 

few studies have observed changes in body weight, blood pressure, neurohormonal changes over a long 

duration such as 2 years, observed more than 30% individuals who initially succeeded to significantly 

lose weight, had rebound weight gain over 2 years. Understanding mechanisms underlying both type 2 

diabetes and obesity may help to achieve weight loss and maintenance of weight loss and the stricter 

blood glucose goal. Maintenance of weight loss is another key factor to reduce cardiovascular risks in 
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type 2 diabetes in obesity 

 
In addition, most hypertensive patients with diabetes and obesity are very resistant to controlling 

hypertension and frequently require two or more types of medications to achieve blood pressure goals. 

Similarly, diabetic patients, especially type 2 diabetic patients with obesity, need higher dose of anti- 

diabetic medications such as metformin or insulin. However, pharmacological treatments for 

hypertension anddiabetes with weight loss could reduce pharmacological treatment . 

 

 

The purpose of this review is to provide, i) the importance of lifestyle modifications to delay and prevent 

type 2 diabetes, ii) Lifestyle modification to reduce cardiovascular risks in type 2 diabetes, and iii) weight 

loss for the better pharmacological control on type 2 diabetes and hypertension, which frequently co- exist 

with type 2 diabetes. iv) The mode of weight loss influences different physiological pathways, with 

calorie restriction and exercise program. v) Different mechanisms may contribute to reductions in blood 

pressure and cardiovascular risks associated with weight loss with the relevant physiological mechanisms 

at play being dependent on the mode of weight loss. 

 
2. Type 2 diabetes versus Type 1 diabetes 

 
Prevalence of diabetes has increased markedly over the last 20 years in parallel with obesity (Figures 2 

and 3) [1, 2]. As of 2010 there are approximately 285 million people with the disease compared to around 
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30 million in 1985. Long-term complications from high blood sugar can include heart disease, strokes, 

renal failure, diabetic retinopathy, and diabetic neuropathy. 

Type 2 Diabetes 
 

 

 

 
Prevalence of Cardiovascular Diseases 
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Prevalence of hyperlipidemia 
 

 
 

Diabetes mellitus includes type 2 diabetes (formerly noninsulin dependent diabetes), type 1 diabetes 

(formerly insulin dependent diabetes), and gestational diabetes. These 3 types of diabetes have different 

characteristics and progress Ninety percent of diabetic patients are type 2 diabetes and the other 10% are 

due primarily to diabetes mellitus type 1 and gestational diabetes. 

 
2.1. Diabetes mellitus type 2 (Formerly noninsulin-dependent diabetes mellitus 

(NIDDM)) 

 

Type 2 diabetes is the most common form of diabetes, affecting 90% of all patients with diabetes. This 

type of diabetes is characterised by metabolic disorder with insulin resistance and relative insulin 

deficiency [10]. This is in contrast to type 1 diabetes, in which there is an absolute insulin deficiency due 

to destruction of islet cells in the pancreas [9, 11]. Obesity is thought to be the primary cause of type 2 

diabetes in people who are genetically predisposed to the disease, and obesity has been found to 

contribute to approximately 55% of case of type 2 diabetes [12]. 

The disease is strongly genetic in origin but lifestyle factors such as excess weight, inactivity, high blood 

pressure and poor diet are major risk factors for its development. Symptoms may not show for many 

years and, by the time they appear, significant problems may have developed. People with type 2 diabetes 

are twice as likely to suffer cardiovascular disease. The classic symptoms are excess thirst, frequent 

urination, and constant hunger. 

Type 2 diabetes is initially managed by increasing exercise and dietary modification. If blood glucose 

levels are not adequately lowered by these measures, medications such as metformin or insulin may be 

needed. In those on insulin, there is typically the requirement to routinely check blood sugar levels. 
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2.2. Type 1 diabetes (Insulin-dependent diabetes) 

Type 1 diabetes is an auto-immune disease targeting on the insulin-producing beta cells in the pancreas. 

This type of diabetes, also known as juvenile-onset diabetes, accounts for approximately 10% of all 

people with the disease. In the majority of cases this type of diabetes appears before the patient is 40 

years old, triggered by environmental factors such as viruses, diet or chemicals in people genetically 

predisposed. Patients with type 1 diabetes will require insulin therapy regularly, and should follow a 

careful diet and exercise plan. 

 
2.3. Gestational diabetes mellitus 

Gestational diabetes, or glucose intolerance, is first diagnosed during pregnancy through an oral glucose 

tolerance test. Between 5.5 and 8.8% of pregnant women develop gestational diabetes in Australia and 

2 to 10 percent of all pregnancies in USA. The hormones produced during pregnancy increase the amount 

of insulin needed to control blood glucose levels. If the body can‟t meet this increased need for insulin,  

women can develop gestational diabetes during the late stages of pregnancy. 

While the glucose intolerance usually returns to normal after the birth, the mother has a significant risk of 

developing permanent diabetes while the baby is more likely to develop obesity and impaired glucose 

tolerance and/or diabetes later in life . Risk factors for gestational diabetes include a family history of 

diabetes, increasing maternal age, obesity, lack of sleep and being a member of a community or ethnic 

group with a high risk of developing type 2 diabetes. Self-care and dietary changes are essential in 

treatment. 
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CONCLUSION 
 

The prevalence of diabetes, especially type 2 diabetes and hypertension are significantly increased due, at 

least in part, to the increased prevalence of obesity. Type 2 diabetes is frequently associated with obesity, and 

is an important risk factor for cardiovascular morbidity and mortality and cardiac- and renal complications. 

Type 2 diabetes, hypertension and obesity are characterized by stimulation of the renin-angiotensin- 

aldosterone system (RAAS), elevated sympathetic activity and insulin resistance. Importantly, these 

characteristics, themselves, confer cardiovascular risk. Therefore, treatments for type 2 diabetes should be 

selected from favourable effects on stimulated RAAS, elevated sympathetic nervous system activity, insulin 

and leptin resistance. 

Weight loss is recommended as the first line of treatment for type 2 diabetes and hypertension associated with 

type 2 diabetes in obesity. Lifestyle modification such as a caloric restricted diet, reducing sedentary 

behaviour and increases in exercise form the basis of all therapy. Weight loss treated with lifestyle 

modification including calorie restriction and/or exercise causes normalization of stimulated RAAS, 
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sympathetic activation, insulin resistance, and hyperleptinemia. Recently, Masuo et al. and Straznicky et al. 

have shown that low caloric diet and exercise have different effects on insulin resistance, the RAAS, and 

sympathetic nervous activity in obese hypertensive subjects, even though similar weight loss was observed. 

statement from American Heart Association reported that high-protein diet and low carbohydrate diet are not 

recommended diets due to increases in cardiovascular risk. 

Gastric bypass and adjustable gastric banding are the two most commonly performed bariatric procedures for 

the treatment of morbid obesity or obesity which is resistant to lifestyle modification such as a low caloric diet 

plus exercise. Weight loss by bariatric surgery leads to improvement or normalization of glucose 

metabolisms from multiple mechanisms including caloric restriction, changes in the enteroinsular axis, 

alterations in the adipoinsular axis, release of nutrient-stimulated hormones from endocrine organs, 

stimulation from the nervous system, and psychosocial aspects including a dramatic improvement in quality of 

life. 

Understanding the mechanisms underlying type 2 diabetes in obesity may help to achieve weight loss and 

maintenance of weight loss and resultant better control on type 2 diabetes, and delay and prevent the onset of 

type 2 diabetes or reduce complications. 

This review provides information regarding, i) the importance of lifestyle medication on type 2 diabetes in 

obesity, ii) different effects of lifestyle modifications on weight loss and neurohormonal parameters between 

diet and exercise, and iii) the mode of weight loss and how it influences different physiological pathways. 

Different mechanisms may contribute to control in blood glucose levels and blood pressure and 

cardiovascular risks associated with weight loss with the relevant physiological mechanisms at play being 

dependent on the mode of weight loss. 
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