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ABSTRACT
Many studies have predicted a host of factors that precipitate the development of cardiovascular (CVD) and Diabetes Mellitus (DM). Some studies 
have also recommended preventive measures to avoid such diseases. The risk factors that accelerate Type 2 Diabetes Mellitus (T2DM) are high 
Blood Pressure (BP); Sedentary lifestyle, obesity, elevated cholesterol, family history and ageing. Both CVD and DM could be easily prevented if 
certain established protocols are followed. This review article gives a condensed summary of research work done during the last two decades on the 
preventive measures and their effects in reducing the morbidity and mortality associated with CVD and DM. More researches are required in this 
eld to establish consensus guidelines that could be effectively followed in all cardio and diabetes clinics. 
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INTRODUCTION 
Both DM and CVD are the major diseases worldwide. Uncontrolled 
DM will lead to kidney disease and then cardiac related complications. 
As of date, majority of patients identied as having DM and CVD use 
drugs to reduce the incidents, but such use of drugs are a lifelong 
therapy. Many studies have pointed out preventive measures to control 
both DM and CVD. This article highlights some preventive measures 
recommended by various studies. 

CARDIOVASCULAR DISEASES
CVD is the number one killer disease worldwide. Although preventive 
measures could reduce the mortality and morbidity, many patients do 
not follow such preventive measures. Cardiovascular epidemic is 
found to be increased in industrialized countries and is now spreading 
to low and middle income countries which accounts to 80% of all CVD 
related deaths. Studies done in last two decades have laid the 
foundation for public health awareness and interventions which if 
followed may reduce the burden of such disease. To assess the trends 
and pattern of CVD, proven population specic data are indeed the 
need of the hour. It is therefore important to make studies based on 
epidemiological surveillance to assess the risk for atherosclerosis 
disease. Prevention of CVD should be based on adaptable new 
approaches for each individual and population. Coronary Heart 
Disease (CHD) and stroke could easily be prevented if timely and 

1effective interventions are taken.

During the last several decades, CVD has been identied as the number 
one cause of death in Spain and studies have shown that it is spreading 
to low and middle income countries   based on studies which have 
found large difference between countries in terms of CVD mortality. 
CHD and stroke are the two disease categories that account for the vast 
majority of CVD event. Studies done in the past have consistently 
proved that evidence based therapies are cornerstone of CHD mortality 
prevention and hybrid discipline of knowledge based on biological 
science and statistics may help to improve public health related to 
CVD. However, when knowledge required is available, policy 
intervention makes huddle to implement them. A set of health policies 
must be framed with easily adaptable healthy lifestyle and well-shaped 
preventive efforts with a clear monitoring system to assess the 
distribution of CHD risk factors and the preventive measures must be 
both adequate and comprehensive; region wise surveys should be 
conducted based on social economic and health differences using 
guidelines framed by International Model For Analysis of Agriculture 
Commodities Trade (IMPACT).2

The contributing factors which are associated with the risk of CVD 

mortality are high Chronic Renal Failure (CRF), abnormal Body Mass 
Index (BMI), Physical inactivity and  smoking. Combined analysis of 
all the above 4 revealed that a minimum of 2 positive health factors 
could reduce CVD mortality. The weighted scores calculated indicate 
that combination of high CRF, currently not smoking and normal BMI 
may help clinically the CVD mortality. In adulthood, more the number 
of benecial factors less will be the CVD mortality in men and hence 
multi behavioural efforts in adulthood should be encouraged.3
           
For secondary prevention of recurrent CVD and its fatality, an array of 
evidence based medical and procedural therapies are available.  
However, primary preventions for reducing the chances of rst event is 
not simple to implement. Smoking, adverse dietary patterns, 
overweight, sedentary lifestyle are some common predisposing risk 
factors. Such factors will lead to adverse increase in blood lipids, 
glucose and BP levels. An average or mildly elevated levels of these 
risk factors are found in majority of rst time CVD events. We will be 
able to achieve in preventing CVD only through modications in 
lifestyle along with environmental changes. In order to shift the entire 
distribution of risk among population with CVD, medication alone is 
not enough. According to recent studies, individuals from young 
adulthood to middle age who maintain ideal prole of cardiovascular 
risk factors will be able to remain free of lifetime risk associated with 
CVD because both CVD and non – CVD mortality rate will be reduced 
in such individuals enabling them to lead an additional 10 years of 
longevity. Such individuals will have better health related quality of 
life at older ages leading to less annual medical cost. However, adverse 
effects of risk factors in middle age may substantially increase the 

4lifetime risk for CVD.
  
A study on US population has revealed that majority of them who 
reached middle age with ideal phenotype showed > 90% of CHD 
deaths prevented. But in reality, as of now barely 5% of US population 
maintains such ideal prole into middle age. To prevent this changes 
required are supportive health based environment and controlling 
obesity, BP, hyperlipidemia, DM and increasing physical activity.5 
 
Lifestyle and environmental modication would certainly benet all 
types of population irrespective of race, men or women in reducing 
stroke, CHD in elderly and younger adults from lower mortality rates. 
The benets achieved in CVD  low intake of salt was found to be on par 
with the benets of population wise reductions in tobacco use, obesity 
and Total Cholesterol (TC). A reduction in salt intake of 3g per day 
based on regulatory intervention designed model may save the health 
cost annually 24 billion for a quality adjusted life years. If such 
interventions are followed, even salt reduction at 1 g per day may 
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achieve a reduction in CVD rates for the next 10 years. Such efforts 
will be cost effective compared to medication to lower BP in all 
persons with hypertension.6 
  
All strategies to prevent CHD are based on the commonly associated 
risk factor and their distribution. To arrive at base line risk in 
individuals, multiple risk factors are to be analysed to prevent CHD. A 
large national population based study has revealed that risk is found 
only in a modest population. Current treatment guidelines are very 
effective in preventing death from CHD based on population wise 
reduction in  TC and it is important to evaluate the base line risk in a 

7 certain target group population.
  
Many studies have shown the effect of garlic in preventing 
atherosclerosis. Many useful benets of garlic have been discovered 
which include enhancement of brinolytic activity, decreasing BP and 
reduction in TC and Triglycerides (Tgs). Along with garlic, the use of 
lemon juice will be effective in reducing inammation and controlling 
cardiovascular inducing factors. Garlic may be used in different 
formulations such as raw, powdered or oil extracted. Use of any one of 
these forms will reduce lipids, BP, Reactive Oxygen Species (ROS) 
and other cardiovascular risk factors. Many studies have conrmed 

8  these observations.
  
A study conducted in Isfahan cardiovascular research center in patients 
with the age group of 30 – 60 years showed signicant decrease in TC, 
LDL-c and brogen in the group treated with  garlic and lemon juice, 
while a greater reduction in both systolic and diastolic BP were 
observed in the group treated with garlic alone, but no such reductions 
were seen in the group treated with lemon juice alone and control 
groups. Further, a great reduction in BMI was observed in the mixed 
group compared to controls. Hence administration of garlic along with 
lemon juice showed improvement in lipids, brinogen and BP of 

9 patients with hyperlipidemia.
 
In a multicentre trial in Spain, among persons at high cardiovascular 
risk, a mediterrian diet supplemented with extra virgin olive oil or nuts 
has reduced the incidence of major cardiovascular events such as 
Myocardial Infarction (MI), Stroke or death from cardiovascular 
events were found to be reduced.10  
  
Statin are the drugs of choice for the prevention of CVD in patients 
with pre diabetes or established DM. As statin shows complex effects 
in DM patients such as on glucose metabolism, the risk associated with 
DM has become an area of controversy. Experimental studies have 
sown lipophilicity effects as well as inhibitory effects on 3 - Hydroxy – 
Methyl glutaryl – coenzyme – A (HMG – CoA) reductase which are 
considered as prognostic factors, an adverse impact of statin treatment 
o n  c a r b o h y d r a t e  m e t a b o l i s m .  F u r t h e r  s t a t i n  a f f e c t 
hypoytriglyceridemic capacity, increase in blood ow, anti-
inammatory properties and alter circulating levels of several 
adipokines, all of which affect glucose homeostasis. Among various 
statin forms, pravastatin possess benecial effects on glucose 
metabolism by reducing the risk for DM. On the whole, the hydrophilic 
statins pravastatin, rosuvastation and pitavastatin are more preferable 
to the lipophilic agents and simvastatin.11 

DIABETES MELLITUS
In India, among the four leading chronic diseases, DM is the second as 
per its prevalence and the top being CVD. The current scenario of the 
prevalence of DM worldwide is estimated to be around 6.4 % and 
during the past two decades, there has been a dramatic increase in the 
diagnosis of T2DM. Dietary factors contribute to the development of 
T2DM and that could be easily modied. The recent focus has been on 

12the role of carbohydrates and bres.
 
In a study, lifestyle intervention reduced the incidence of DM by 58%, 
31% by using metformin compared with placebo and the lifestyle 
intervention was found to be signicantly more effective than 
metformin. The above study was done for a period of 3 years using 
lifestyle modication on 7 patients and metformin on 13 patients. 
Combined implementation of lifestyle modication along with 
metformin use has reduced the incidence of DM in persons with high 
risk. Hence DM could be prevented either through lifestyle 
modication or using metformin, but the former is more effective. 
Such studies showed results comparable to both men and women in all 
racial and ethnic groups. The effect of intense lifestyle intervention 
was similar on both old age and young participants.13 Treatment with 
placebo only for 3 months was found to be associated with an increase 

in conversion of IGT to DM. Acarbose along with lifestyle could be 
used to delay the development of T2DM in patients with IGT.14
  
Early diagnosis is a must in order to avoid Diabetes – related 
complication in Gestational Diabetes Mellitus (GDM).Women in this 
group, during screening may likely to have hydramnios and preterm 
deliveries. Hence it is important to screen for GDM during pregnancy 
as studies showed rupture of membranes and fetal abnormalities in the 
later screening group. Hence it is recommended to screen all women 
for GDM to avoid late diabetes – related complication. Further studies 
are required if such screening to be done in all pregnant women or only 
in those with a high risk for developing diabetes.15 

DIET AND EXERCISE AS PREVENTIVE MEASURES 
The primary preventive measures include all the activities that prevent 
diabetes from occurring in susceptible individuals as well as in general 
population. Questionnaire covering environmental, lifestyle, 
behavioral, dietary habits and specic pharmacological intervention 
should be used to screen the population.  Many epidemiological 
prospective studies have demonstrated that regular physical activity, 
several times a week said to decrease the incidence of the disease on a 
long term basis in both men and women of different age group. Studies 
have demonstrated that lifestyle interventions will reduce the 
incidence of diabetes compared to the use of metformin in persons at 
high risk. A study done in Finland has shown that lifestyle intervention 
reduced the risk of acquiring diabetes compared to diet and exercise. A 
Cochrane study has recommended weight reduction through lifestyle 

16 change as the best way to avoid getting DM.
            
During the last decades, substantial increase in the incidence of DM  
have been observed, which were attributed to the prevalence of 
obesity, a contributor of Insulin Resistance (IR) which is the key 
parameter in altering the pathophysiological mechanism in all people 
at risk of developing DM. Hence the two key factors to the progression 
of T2DM are obesity and sedentary life style. The rst step in the 
management of T2DM is lifestyle modication followed by exercise to 
reduce weight; however such implementations were found to be very 
short and often considered as short lived in effectiveness. 
Antihyperglycemic agent like metformin is the only choice for 
treatment when all the other preventive measure fail. Signicant 
improvements in glycemic control were achieved within 26 weeks if 
canagloozin 100 and 300mg were given in. The treatment with this 
drug was associated with low incidence of hypoglycemia. The above 
study was done in patients with normal renal function as well as with 
low to moderate renal impairment and estimated Glomerular Function 
Rate (eGFR) was < 50 mL/minute and hence canagloozin may be a 
useful therapeutic option when diet and exercise could not maintain 

17 glycemic control.
  
A study has shown that combined aerobic and resistance training 
showed decreased in HbA1c compared to control group; however the 
difference in mean BMI between exercise and control group were not 
signicant. Hence exercise may reduce HbA1c and decrease the risk 
for DM, but no signicant reduction in BMI.18  A large population 
based study on DM patients, the use of fruits and vegetables have 
revealed that those with mean daily intake of fruits and vegetables with 
5 or more fruits per day showed improvement in glycemic control 
compared to the group that does not consume fruits and vegetables. 
After adjustment for age, race, ethnicity, smoking, BP, anti-
hypertensive drugs and alcohol consumption, patients with 5 or more 
serving of fruits per day showed an inverse association with diabetes 

19  incidence, particularly among women.

ROLE OF VITAMIN D IN DIABETES MELLITUS 
Vitamin D has received attention in the recent past as it showed a 
pivotal role in preventing CVD associated with T2DM. Many 
epidemiological studies have suggested that individuals with low 
vitamin D levels have increased risk for heart disease, stroke, 
hypertension and diabetes. Vitamin D receptors are present in some 
cells and tissues may stimulate the nuclear transcription of various 
genes which may alter cellular function. Vitamin D also shows many 
other functions on numerous diseases and disorders such as 
osteoporosis, chronic musculoskeletal pain, diabetes, CVD and 
Cancers. Further, vitamin D may contribute to maintain insulin 
secretion and hypovitaminosis D may cause hyperglycemia, T2DM 
and metabolic disorders like increase in IR, reduction in Insulin 

20secretion and increase in damage to pancreatic islets.
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Obesity related DM are on the increase and studies have shown that 
there may be an interplay between the gutora, energy homeostatis and 
inammation. All these may be linked to the pathogenesis of obesity 
related DM. The factors that accelerate such interplay mechanisms are 
increased energy from diet, alternation in fat metabolism and adipose 
and liver contents.21 To prevent the progression of T2DM, primary 
intervention should be focused at the stage of IFG/IGT. Such 
preventions are based on pharmacological and lifestyle modication. 
The secondary prevention is to monitor the recurrence of diabetic 
complication and tertiary prevention should encompass the treatment 
of specic diabetic complications in order to prevent excess morbidity 

22and mortality.
 
Some studies have shown no conclusions on the use of fruits and 
vegetables as to whether they could actually decrease the risk of T2DM 
as conicting evidence are within the literature. The exact mechanisms 
by which fruits and vegetables reduce the risk of various chronic 
diseases are not yet precisely shown. It is understood that antioxidants 
and phytochemicals present in fruits and vegetables might promote 
health by scavenging the free radicals which are linked with early 
phase development of some chronic disease.23 Many studies have 
proved consistently that fruits and vegetables are important 
components of the dietary patterns associated with a decreased risk of 
T2DM.24   Some meta - analysis studies recommended the 
consumption of green leafy vegetables to reduce the risks associated 
with T2DM. Hence lifestyle modication plays a signicant role in the 
prevention of T2DM. Such recommendation should be established by 

25 further investigations.
  
The important recommendations to decrease the risk of DM are 
physical activity to maintain normal BMI to overcome IGT outcome. 
The identied factors leading to T2DM developments are overweight, 
obesity, abdominal obesity, physical inactivity and maternal DM. High 
intake of saturated fats will lead to intrauterine growth retardation in 
women, while non – starch polysaccharides will decrease such 
incidents. Consumption omega 3 fatty acids, low glycemic index foods 
and breast feeding may play protective role, but more trans-fat intake 
will lead to increase risk. However, insufcient are currently available 
to prove such observation. Based on many previous studies and 
evidence available regarding diet and lifestyle in preventing T2DM the 
convincing recommendation are to maintain normal weight to height 
lower BMI and regular physical activity from young age till adulthood 
to avoid getting DM. 26 

CONCLUSION
This review article has highlighted the importance of adapting 
preventive measures, based on previous research ndings to control / 
prevent both CVD and DM. The factors to be controlled to reduce 
CVD are smoking, BMI, Dietary patterns, sedentary life, blood lipids 
and BP. Many studies have shown improvement in CVD mortality if at 
least three of the above factors are controlled and reduction in salt 
intake is considered as the rst step in preventing CVD. Studies have 
shown that regular use of garlic and lemon reduces CVD outcome. 
Lifestyle interventions along with regular use of metformin have 
shown a 50 % reduction in the incidence of DM. Regular exercise has 
shown benecial effect for both CVD and DM. Of all the preventive 
measures, diet and regular exercise have benecial effects for both 
disorders. All the preventive measures highlighted in this article, as per 
previous research ndings have been found to be effective. Research 
area should focus on establishing a set of preventive measures that 
could be easily followed by patients both at cardio and diabetic clinics.  
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