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ABSTRACT
Diabetes mellitus can arise from other diseases or due to drugs such as genetic syndromes, surgery, malnutrition,
infections, and corticosteroids intake. The non-modifiable risk factors are age (older than 45 years), family history
of diabetes, ethnicity, and diabetes during a previous pregnancy (gestational diabetes). Individuals who have a
family history of diabetes can have two to six times the risk of type 2 diabetes compared with no family history
of the disease. Modifiable risk factors include diets rich in saturated fats and simple carbohydrates, impaired
glucose tolerance, metabolic syndrome, high blood pressure (>140/90 mmHg), elevated plasma triglycerides
(>250 mg/dl), and low levels of physical activity. Metabolic syndrome has been associated with type 2 diabetes
mellitus due to its high prevalence worldwide since it is both related to the increase in obesity and a sedentary
lifestyle. Insulin resistance often is the primary metabolic abnormality leading to the development of type 2

diabetes mellitus.
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INTRODUCTION

Diabetes mellitus (DM) is a combination of two words, “diabetes” Greek word derivative, means siphon - t0 pass

through and the Latin word “mellitus” means honeyed or sweet [1]. DM can arise from other diseases or due to
drugs such as genetic syndromes, surgery, malnutrition, infections, and corticosteroids intake. T2DM factors
which can be irreversible such as age, genetic, race, and ethnicity or revisable such as diet, physical activity and
smoking [2]. A number of lifestyle factors are known to be important to the development of type 2 DM. These
are physical inactivity, sedentary lifestyle, cigarette smoking and generous consumption of alcohol [3,4]. There

are two categories of the risk factors associated with T2DM: Modifiable and non-modifiable risk factors.
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Modifiable risk factors include diets rich in saturated fats and simple carbohydrates, impaired glucose tolerance,
metabolic syndrome, high blood pressure (>140/90 mmHg), elevated plasma triglycerides (>250 mg/dl), and low
levels of physical activity (<3 times a week) [5,6]. Non-modifiable and modifiable risk factors of type diabetes
mellitus are discussed in turn below.

NON-MODIFIABLE RISK FACTORS

The non-moadifiable risk factors are age (older than 45 years), family history of diabetes, ethnicity, and diabetes

during a previous pregnancy (gestational diabetes) [7,8].

AGE (OLDER THAN 45 YEARS)

Deficiency of insulin secretion developing with age, and growing insulin resistance caused by a change in body

composition and sarcopenia. The process of aging of the human body leads to impairment of energy homeostasis
and abnormalities in carbohydrate metabolism. The sensitivity of pancreatic beta cells for incretins decreases in
the elderly [9,10].

FAMILY HISTORY OF DIABETES

Family history of type 2 diabetes is recognized as important risk factors of the disease [11]. Individuals who have

a family history of diabetes can have two to six times the risk of type 2 diabetes compared with no family history
of the disease [12]. Family medical history provides valuable genomic information because it represents the
combination of inherited genetic susceptibilities and shared environmental and behavioral factors [13]. There isa
strong inheritable genetic connection in type 2 DM, having relatives (especially first degree) with type 2 DM
increases the risks of developing type 2 DM substantially. Concordance among monozygotic twins is close to
100%, and about 25% of those with the disease have a family history of DM [14].

ETHNICITY

African-Americans tend to have less potassium in their bodies than whites. A potassium deficiency is linked to a
higher risk for developing type 2 diabetes mellitus [15]. People from South Asian backgrounds for example are
more likely to experience insulin resistance at a younger age because they have higher rates of obesity, central fat

distribution [16]. African-Americans have genes that make them more susceptible to type 2 diabetes [17].

GESTATIONAL DIABETES

Women diagnosed with gestational diabetes in early pregnancy, before insulin resistance begins to rise are likely

to have a greater degree of hyperglycemia, and therefore an increased likelihood of progression to abnormal
glucose tolerance [18]. A previous diagnosis of gestational diabetes carries a lifetime risk of progression to type
2 diabetes upto 60% [19]. Gestational diabetes is associated with both insulin resistance and impaired insulin
secretion and shares the same risk factors with type 2 diabetes. Prevalence of gestational diabetes closely

resembles that of type 2 diabetes in a population [20].
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MODIFIABLE RISK FACTORS

Modifiable risk factors include diets rich in saturated fats and simple carbohydrates, impaired glucose tolerance,

metabolic syndrome, high blood pressure (>140/90 mmHg), elevated plasma triglycerides (=250 mg/dl), and low
levels of physical activity [21,22].

LOW LEVELS OF PHYSICAL ACTIVITY

Low physical activity associated with obesity, which is independent risk factor for type 2 diabetes [23]. The

excessive free fatty acid released by adipose tissue leads to a decrease in insulin sensitivity of muscle, fat and
liver, which is followed by raised glucose levels, insulin resistance and type 2 diabetes mellitus [24]. Sitting down
for long periods can result in changes in the body’s metabolism, including insulin resistance, which can lead to

type 2 diabetes mellitus [25].

SATURATED FATS AND SIMPLE CARBOHYDRATES

High intake of saturated fat is associated with insulin resistance and development of type 2 diabetes [26-28]. This

is because an uncontrolled state of insulin resistance leads to a higher risk of getting type 2 diabetes mellitus.
Dietary fat does not have an immediate effect on blood sugar levels, but consuming a meal high in fat can slow
digestion and make it more difficult for insulin to work effectively. Simple or refined carbohydrates are easily and
quickly utilized for energy by the body because of their simple chemical structure, often leading to a faster rise in

blood sugar and insulin secretion from the pancreas; which can have negative health effects.

METABOLIC SYNDROME

Metabolic syndrome has been associated with type 2 diabetes mellitus due to its high prevalence worldwide since

it is both related to the increase in obesity and a sedentary lifestyle [29]. Insulin resistance often is the primary
metabolic abnormality leading to the development of type 2 diabetes [30]. Type 2 diabetes can be viewed as the
consequence of a series of pathophysiologic changes, each of which makes the patient vulnerable to subsequent
disruption of normal glucose homeostasis [31]. Impaired glucose tolerance means that blood glucose is raised
beyond normal levels, but not high enough to warrant a diabetes diagnosis [32]. Impaired fasting glycemia was
the commonest metabolic abnormality followed by microalbuminuria, low HDL cholesterol, high LDL

cholesterol, hypercholesterolaemia and hypertriglyceridaemia in decreasing frequency [33].

HIGH BLOOD PRESSURE

People with high blood pressure usually have insulin resistance and have an increased risk of developing diabetes

compared to those with typical blood pressure [34]. This may be due to bodily processes that link both conditions,
such as: Inflammation, oxidative stress, activation of the immune system, disease or thickening of the blood

vessels and obesity [35,36].

ELEVATED PLASMA TRIGLYCERIDES

High serum triglycerides may be increased levels of high blood glucose [37]. The accumulation of visceral adipose

tissue among smokers may be due to increased plasma cortisol levels induced by the stimulation of sympathetic
nervous system activity [38]. Smoking decreases testosterone level leading to adiposity [39]. High consumption

of alcohol leads to excess caloric intake and obesity, which in turn accelerates propensity for diabetes [40].
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CONCLUSION

Diabetes mellitus is a combination of two words, “diabetes” Greek word derivative, means siphon-to passes

through and the Latin word “mellitus” means honeyed or sweet. There are two categories of the risk factors

associated with type 2 diabetes mellitus: Modifiable and non-modifiable risk factors. Modifiable risk factors

include diets rich in saturated fats and simple carbohydrates, impaired glucose tolerance, metabolic syndrome,

high blood pressure (=140/90 mmHg), elevated plasma triglycerides (=250 mg/dl), and low levels of physical

activity (<3 times a week). High intake of saturated fat is associated with insulin resistance and development of

type 2 diabetes mellitus.
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