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Abstract
Diabetes mellitus has been occurred at high prevalence worldwide, WHO estimated that 408 million people have 

been diagnosed with diabetes in 2014. The disease is non-communicable disease which indicated that lifestyle and food 
consuming behavior are high level of association with diabetes development. Repeated researches have been concluded that 
physical activities and nutritional level of non-diabetic people contribute to the development of diabetes mellitus but the 
clarified picture of physical activity and nutrition elements in the diabetes progress has not been systematic reviewed, some 
inconsistency result from different research has been made. By reviewing articles of this issue, we concluded that physical 
activity and nutrition might contribute to diabetes development by permanently changing the carbondydrate metabolism 
leading to diabetes of both type1&2. Modifying physical activity and nutrition of diet in pre- diabetic period reduce significant 
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Introduction
Diabetes mellitus has serious consequences to global health. 

WHO reported that the number of cases of diabetes has been 
dramatically increased from 108 million to 408 million in period 
of 1980-2014and the prevalence of diabetes among population 
over 18 years old is 8.5% which is high compared to other non- 
communicable diseases occur [1]. Diabetes is mentioned such as 
metabolic disorder, diabetes type 2 is situation of body could not 
control their blood glucose because of insensitive of insulin and/or 
the level of produced insulin is not adequate enough in mechanism 
of transferring glucose into the cells, therefore, leading to high 
level of glucose in bloodstream. Patients need to take medicine 
to normalize their blood glucose and reduce the opportunity of 
complications. There are many factors related to the progression 
of diabetes 2-type such as genetic, obesity, physical activity and 
diet. Obesity consider is a symptom of some metabolic disorder 
such as diabetes 2-type. The obese adipocytes promote to release, 
IL-6, resist in which is cause of hyperglycemia and also limit the 
amount of adiponectin which is in charge of insulin sensitizer. 
Studies has been showed the association between diabetes with 
some cancers such as liver, pancreas, endometrium [2]. Physical 
activity and nutritional diet are important role in prevention and 
combating with metabolic diseases such as diabetes mellitus type 
2 [3]. Lacking of physical activity could promote the body to have 
more obese adipocytes and making serious health issue [4]. There 
is a clear evidence that obese adipocytes increasingly secrete 
hormone, cytokines and some substance which dysfunctional cell 
proliferation is and leading to metabolic disorder or even cancers 
[5]. Some recommended guideline for food intake and physical 
activity for risk group of diabetes and pre-diabetes mellitus groups 
[3] but still slacking of condition of physical activity and food 
consuming in diabetic patients. People with diabetes mellitus should 
avoid of consuming too much glucose such as rice and processed 
foods which help rapidly increasing level of blood sugar and 
could promote the progression of diabetes more severely, diabetic 
patients also need to avoid consume a lot of salt, red meat to avoid 
the metabolism disorder. Vegetable and fruit are considered as 
good food to consume for people with diabetes. Diabetes mellitus 
patients need to have regular plan for physical activates in order 
to combat with diabetes as well as its complications. Adequate 
physical activity could support the metabolism and support the 
treatment of diabetes.

Physical activity and nutritional diet affect to health condition 
of diabetic patients, therefore, programed education training for 
diabetes type 2 has been implemented in some developed countries 
such as Australian which has been proved that increasing the 
level of diabetes knowledge and physical activity, changing diet 

habit of the patients [6] but some developing countries lacking of 
educational campaign as well as not enough fundable campaign 
to combat with diabetes type 2 is reason why people do not 
understand of how they modify physical activity and diet if they 
have diabetes mellitus and how the impact of physical activity and 
diet affect their health. In this review, we will provide the answer 
of these questions.

The Global Epidemiology of Diabetes
Globally, the diabetes cases have been reported increased 

from 108 million in 1980 to 422 million in 2014 which indicated 
approximately 8.5% of total population [1]. The trend of diabetes 
has been dramatically changed in term of epidemiology which 
is switching from developed countries to developing countries. 
Statistically, the mortality of diabetes in 2012 is 1.5 million which 
was eight leading cause of death among both sexes and fifth in 
female fatality [1]. In Western Pacific Region including Vietnam, 
the cases of death due to high blood glucose increased from 
490.000 to 944.000 during the period of 2000-2012 [1].

Pathology of Diabetes
Diabetes could be classified as chronic inflammation disease 

[7]. There are 2 types of diabetes which are type1 and type2. 
Pancreas is an critical organ located in the abdomen with two main 
functions of exocrine and endocrine and plays important role in 
diabetes development; pancreas release enzymes into digestion 
system to promote the digestion of proteins, carbohydrates, the 
organ also secrets insulin and glucagon to regulate blood sugar 
by hormones, insulin hormone secreted by beta cell of islet cells 
within the pancreas and glucagon hormone released by alpha cells 
in pancreatic islets cells. Pancreas plays central role in development 
of 2types of diabetes.

Glucagon secreted when the blood glucose is very low 
particularly during the meal to promote the release of glucose into 
blood stream from adipocytes, liver cells, with opposite pathway 
of insulin, insulin increasingly secreted when level of sugar in 
blood is high and speed up the transportation of glucose into cells. 
This hormone plays important role in mechanism of maintenance 
the level of glucose in blood stream by transferring glucose into 
muscle cells; adipocytes and liver, the glucose in this process will 
be stored with the forms of glycogen or triglycogen. The level of 
insulin in blood stream is inversely with the amount of glucose 
in blood stream. High level of glucose in blood stream which is 
called hyperglycemia causing many consequences and also be 
considered as complications of diabetes such as dysfunction of 
kidney including some kidney diseases such as kidney failure or 
etiology issues such as loss of vision or stroke. The types of diabetes 
are classified by the reasons of not properly secreting insulin of 
pancreas. Type 1 diabetes is caused by destruction of β pancreatic 
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islet cells and type2 caused by dysfunction of β pancreatic islet 
cells. In type1 diabetes, the pancreas completely disables secret 
insulin but in the type2, the level of insulin secreted by pancreas 
reduces significantly. Type 1 diabetes caused by destruction of 
insulin production because T-cell lymphocytes destroys pancreatic 
beta cells therefore pancreas disability secret insulin to modify the 
level of blood glucose, the pathology of the type 1 is ambiguous 
but this is the result of interacting between genetic factor and 
environment and almost occurs in children and adolescent [8] but 
sometime this disease occurs in people lately of thirties and early 
forties [5], there are strong association between type 1 diabetes 
some diseases in immune system such as Hashimoto’s thyroiditis 
and Graves’ disease, autoimmune gastritis [9,10] .

There are approximately 10% of all diabetes case are type1 
diabetic mellitus.Type2 of diabetes is different with type1, the 
insulin still secreted by pancreas but not working properly due to 
2 reasons: (1) the level of insulin in blood stream is not adequate 
enough to control blood glucose due to dysfunctional pancreas, a 
decrease of pancreas to nearly 60% has been observed in patients 
with type 2 diabetes [11] (2) or the insensitive of insulin to cell 
(insulin resistance) leading to dysfunctional process of beta cell 
of pancreas islet cells [12], reducing the level of insulin secretion, 
therefore, the glucose in bloodstream could not enter into cell 
leading to high level of blood glucose and causing diabetes, 
researchers has been indicated that in obese body, obese adipocytes 
tend to be lack of sensitivity of insulin therefore obesity situation 
could have very significant role in term of insulin insensitive [13]. 
The prevalence of diabetes type 2 is dominant comparing to type 1 
rate which occur almost 90% of all diabetes cases [1]. The limited 
knowledge of diabetes suggests that type1 could not be preventable, 
but patients require of using medicine during their lifetime, type 
2 diabetes could be prevented and controlled by modify lifestyle 
and nutritional diet in long term including energy balanced and 
physical activity programed [1]. The consequence of diabetes is 
both in short-term and long-term such as reduction of muscle mass 
[14,15], cardiovascular diseases, loss of vision, kidney failure or 
even premature death [16].

The Important Role of Immune System in Diabetes 
Pathological Development

The immune imbalance plays very important role in 
development of carbondydrate metabolism diseases such as type 2 
mellitus by increasingly level of Th17-lymphocytes and some pro-
inflammatory factors such as TNF-alpha, IL-6, leptin, IL-1, IL-
1R alpha, IL-8, IL-18, MCP-1, MIF, TGF-beta [17,18]. The level 
of anti-inflammatory substance is decreased such as adiponectin, 
IL-10 [18], adiponectin enhance ceramide catabolism byAdipoR1 
and AdipoR2, study observed that when hepato-cellular ceramide 
levels are high leading to decreasing of insulin sensitivity [19] low 
level of adiponectin is prognosis of diabetic situation in gestational 

period [20]. Pro-inflammatory substances such as Tumor necrosis 
factor alpha (TNF- α) which is pro-inflammatory cytokine involved 
in systematic inflammation and acute phase reaction plays critical 
role in diabetes type 2 development by promoting the insulin 
resistance [21], the level of this cytokine increases in obesity 
because of the overproduced secretion of TNF- alpha by obese 
white adipocytes [22] and plays important role in development 
of insulin resistance which is prohibiting the expression of many 
proteins such as insulin receptor, IRS-1, GLUT4 are needed for 
insulin stimulating on transporting glucose in adipocytes [23,24], 
this process lead to promoting the inhibition of the insulin receptor 
and lead to insulin resistance . The association between diabetes 
and immune system open the promising future of treating diabetes 
type2 with immunomodulatory treatment may improve beta-cell 
function, reduce the insulin resistance [25].

The Associated Factors of Diabetes

The Directed Factors of Diabetes

Obesity vs. type 1 diabetes

The association between diabetes type 1 and obesity has 
been investigated by Baum during1970s, theory in this research 
suggested that due to over feeding and dysregulating hormone 
in pre-diabetic type1promote the development of diabetes type 1 
[26,27].

Obesity vs. type 2 diabetes

The role of obesity in progression of diabetes mellitus 2 is 
significant and has been proved in several researches. The obese 
adipocytes secrete many substances which are proved have role in 
mechanism of leading to insulin resistance such as free fatty acids, 
resistin, leptin, cytokines, glycerol, hormones andsomepro-inflam
matorycytokines,obeseadipocytesaremoreinsensitivewith insulin 
than normal adipocytes, especially in central fat because visceral 
adipocytes tend to be more insensitive than abdominal adipocytes, 
therefore, glyceride inability absorbed into adipocytes leading 
the insulin resistance more server [13]. Obese adipocytes also 
down-regulated to secret adiponectin which is a reason leading 
to dysfunctional fasting glucose [28]. Both obesity and diabetes 
are defined as metabolism disorder/ dysfunction which caused by 
impaired metabolic pathology, the insulin resistance is coincident 
in both obesity and diabetes [29] .There are three primary sites 
caused by insulin resistance including adipose tissue, muscle tissue 
and hepatic tissue but the adipose tissues contributes significant 
role in term of development of insulin resistance symptom, obese 
adipocytes is on low-inflammation status have more in sensitivity 
than normal[13]People with obesity and diabetes share several 
mutual factors associate with life style and nutritional habits such 
as physical inactivity, consume processed foods which contain 
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much of sugar, salt and use alcohol. Research has been shown that 
management of obese status in diabetic patients through intensive 
lifestyle intervention reduce the complication of diabetes in 
cardiovascular events [30].

Diabetes type 2 vs. hypertension

Hypertension is considered metabolic syndrome which is 
sharing many common associated factors relating with diet and 
lifestyle such as inactivity, stress, over eating [31]. The diabetes 
incidence in hypertension people are nearly 2.5 times higher 
than those who have normal hypertension [32]. In pathology 
term, hypertension could be considered as situation of low-grade 
of inflammation which been observed increasing level of pro-
inflammatory cytokines such as IL-17, MCP- 1, IL-6 and CD40L 
which are also increase in diabetic situation [33,34].

Diabetes type 2 vs. pregnancy

Diabetes mellitus occurs in pregnancy period called 
gestational diabetes mellitus (GDM) occurs when pregnant 
woman’s pancreatic is not functioned properly, therefore, the level 
of insulin in bloodstream is not adequate enough to control blood 
glucose leading to situation of high blood glucose which never 
occur previously. The dysfunctional pancreatic might be the result 
of increasingly growth hormone and cortisol, lactogen during the 
pregnancy of women [35]. There are several risk factors associate 
with GDM such as macrosomia which means birth weight > 4000g, 
obesity in pregnant women.

Diabetes type 2 vs. genetic and associated factor of family

Genetic plays important role in progression of diabetes 
type 2 with approximately around 26-75% the possibility of 
diagnosed with diabetes type 2 [36]. The genetic factor of diabetes 
is ambiguous, but research has indicated several genes in charge 
of diabetes development such as TCF7L2, KNCJ11, CAPN10, 
PPARG but the mechanism of these gene interact to affect type 2 
diabetes is unclear [36]. The family factor also contributes major 
level of risk factor of diabetes due to sharing the mutual risk 
behaviors of physical activity and diet together, 40% possibility 
of people having one in their parents could lead to diabetes, and if 
both of their parent are diabetic this possibility is 70% [37].

The In-Directed Factors of Diabetes
Physical activity will support the maintenance of blood 
glucose

The benefits of physical activity to people never been 
diagnosed with diabetes type 2 is unambiguous. Finish diabetes 
prevention study indicated that walking at least 2.5 hours a week 
could reduce the incidence of diabetes approximately69% [38]. 

Physical activity also promotes of Improving of diabetes status 
with lifestyle therapy in youth with diabetes mellitus type 2 [39] 
and help to reduce of fasting glucose level in bloodstream indicate 
the important role of physical activity with some metabolic 
disorders such as diabetes mellitus type-2. There are several 
studies suggested that appropriate physical activity is protective 
factor of diabetes type-2 complications [40], the progression of 
diabetes type-2 reduced to 50% if applying the restricted diet and 
physical activity to diabetes type-2 [40] several researches has 
been indicated that exercise and nutrition diet help to improve the 
quality of life of patients with diabetes type 2 and improve the 
overall health.

Improving the quantities of physical activity to adequate 
amount of time and the diet modification has been proved having 
a significant impact in health of patients with pre-diabetes type-2 
[41]. Research evidences show that the association of total body 
weight with the level of hyperglycemia and therefore, physical 
could contribute to improve the health status of patients with 
diabetes mellitus type -2 through reduce the total weight of body 
[42]. A systematic review of 12 clinical research has concluded 
that applying the modification of physical activity among people 
with diabetes contribute to delay the complications of diabetes 
[40], diabetes prevention program.

Physical activity will delay the development of diabetic 
complications

Physical activity in patient’s activity consider are a preventive 
way to protect diabetic patients from complications and limit the 
progression of diabetes in general. WHO recommend that patients 
with diabetes in all types should have physical activity such as 
aerobi candwalking in order to improve health and reducing the 
possibility of complication. A systematic review of impact of 
physical activity and nutrition diet has been indicated that diet 
plays important role in treatment of diabetes type-2, patients 
recommended not to use much of glucose and lipid in order to 
prevent the complications of the diabetes.

Estimating the level of physical activity by metabolic equivalent 
(MET)

The level of physical activity among diabetic patients could 
be estimated by metabolic equivalent (MET) which means as the 
amount of oxygen consumed. One MET is equivalent to 3.5 ml O2 
per kilogram body weight x min [43].

Nutritional Diet

Vegetable

Nutritional diet has significant impact on diabetes process 
such as vegetarian. A study found that the level of fasting glucose 
significant reduced after 12 weeks of vegan diet [44]. Soy 
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consumption has been indicated has inversely association with 
diabetes [45] by increasingly expression gen of insulin receptor 
[46] and protein of soy also support the skeletal muscle mass 
in elderly diabetic patients, limit the consequence of reduction 
of muscle mass due to hyperglycemia, insulin resistance and 
endocrine changes [47] [14,15] Nutritional diet by that rich in fruit 
and vegetable is proved healthy for diabetes, protective factor of 
diabetes such as Mediterranean diet. This diet has been researched 
since 1960s which based on the food habits of population in the 
Mediterranean region [48]. One of the reasons this diet is healthy 
for diabetic patients because it contents diverse vegetables, fish 
[49], high level of adiponectin found in Greek adult population 
with Mediterranean diet [50], lower level of glucose, insulin and 
HOMA-IR [51].

Diabetes type 2 vs. beverage consumption

There are evidences illustrated that consumption of coffee, 
tea is preventive factor for diabetes in general population [52]. 
A systematic review from12 studies has been concluded that 
consumption tea with more than 3 cup per day is preventive factor 
of diabetes mellitus type 2 [53] but the evidence is inconsistency 
through all of studies and it depends on the quality of tea has been 
consumed. Tea has many catechins including EGCG and other 
flavanols in green tea could support the function of pancreatic in 
term of secreting insulin, decreasing the levels of hyperglycemia 
and blood glucose [54]. Coffee is one of the most popular beverages 
in the world.

Coffee contains many substances could affect the health 
of consumer such as caffeine, cafestol & kahweol and some 
micronutrients [28]. Several protective cohort studies has 
concluded that consuming coffee decrease the incidence of 
diabetes type 2, consuming at least 7 cups of coffee per day could 
reduce the incidence of diabetes type 2 about 50% [55] but the 
association is dependent of the type of coffee consumption (boiled 
vs. filtered coffee) [56], In Finland, people consume boiled coffee 
has been indicated as protective behavior [57] but in Demark, most 
Dutch people consumed filtered coffee and there is no association 
between coffee consumption and diabetes incidence [56] and the 
contamination included in coffee such as sugar and milk could have 
pathogenic effects [56]. Coffee consumption is inverse associated 
with diabetes development which are interpreting to reduce the 
level of insulin resistance in diabetic patients and decreasing level 
of pro-inflammatory such as IL-1, IL-6, TNF alpha and increasing 
level of anti-inflammatory such as adiponectin, IL-4, IL-10 [58,59]. 
The phenolic compounds in coffee can play important role in term 
of insulin-stimulated transferring glucose by activation GLUT4 
and/or insulin receptor [60].

Sodium chloride and glucose consumption

One study concluded that in newly diagnosed diabetic 

patients, eating much sodium chloride (NaCl) have 2-fold times 
higher of diagnosed diabetes compared to control group who 
take their salt consume in account [61]. Decreasing level of salt 
intake daily could increase the sensitive of insulin [62]. Diabetic 
patients need to control the amount of salt consumption in order 
to maintain the amount of water intake. The mechanism of too 
much salt consumption affect to diabetes might be though the 
promotion of inflammation reaction by unregulated of T-helper 
17andincreasingly secret pro-flammatory cytokines [63] which 
are similar mechanism of development of type 2 diabetes. Daily 
consumption of soft drink could increase 2 times of incidence of 
diabetes type 2 comparing with those who consumed less than 1 
times per month [64].

Fat consumption

Fat consuming is main reason of obesity situation. Fatty acid 
from food will be stored in the adipocytes if over consuming and 
leading to overweight/ obesity.

Scientists has been confirmed that obese adipocytes 
increasingly secret many pro- inflammatory substance cause 
hypoglycemia and impaired glucose tolerance.

Alcohol consumption & smoking

Alcohol consumption and smoking are risk factors of 
diabetes though directly effect on pathology of diabetes and by 
development of obesity symptom which highly related to diabetes 
[65]. Alcohol consumption in diabetic patients could promote the 
development of the disease more serve due to promoting delay 
of modification of lifestyle [66], moderate alcohol has inversely 
association with diabetes progress in clinical research, but the 
result should be re-evaluated [65-67]. Heavy alcohol consumption 
is risk factor of diabetes due to dysfunction of glucose homeostasis 
in liver, therefore, leading to hypoglycemia [68]. Tobacco smoking 
is considered a risk factor of diabetes [69]. Tobacco contains 
mix of toxic which including 7000 chemicals. Tobacco smoking 
promoting the inflammation by increasingly secret Th2 cytokines 
pro-inflammatory substance leading to chronic inflammation [70] 
CDC reports that 30-40% smoking persons will likely develop 
diabetes type 2 [71] and smoking diabetic patients have more 
serious complications of diabetes such as heart and kidney disease, 
infection, eye diseases [72].

Mental Health
Mental health and psychology problem are associated factor 

of metabolism disease such as diabetes type 2 by promoting poor 
management of diet and physical activity such as over eating 
and inactivity or contribute to pathology of diabetes [73,74]. 
Through nervous system, the situation of mental health will be 
associated with the function of pancreatic therefore affect the level 



Citation: Dinh DN, Toi CD (2018) Pathology of Diabetes Mellitus and the Association of Physical Activity, Nutritional Status, and Related Factors with Diabetes Mellitus 
Development: A Literature Review. J Trop Med Health: JTMH-136. DOI: 10.29011/JTMH-136. 000036

6 Volume 2018; Issue 03

of insulin secretion [75]. Mental health situation also promotes 
the status of inflammation more severely such as increasing level 
of IL-6, IL-1 beta and TNF, C-creative protein in schizophrenia, 
therefore, support the insulin insensitive more aggressively [76]. 
Diabetes mellitus type 2 occurs almost in elder people, cognitive 
performance of elder diabetic persons is lower than people without 
diabetes [77].

The Modification of Level of Physical Activity and Diet 
Habit and its Implication for Diabetes Progression

The benefit of physical activity and nutritional diet among 
pre-diabetic and risk group of diabetes has indicated in several 
study including cohort research [78-80] but the impacts of physical 
activity and nutritional diet on type 2 diabetic patients is not clear. 
The mechanism of impact of physical activity and nutritional diet 
to health of diabetic patients is changed since they were diagnosed 
with diabetes. Because diabetes type 2 is mainly caused by unhealthy 
of lifestyle, modifying lifestyle of diabetes type 2 mellitus patients 
required if patients diagnosed with the diabetes. In Australian, 
general practice management of diabetes patients recommend all 
patients should attend a structured education campaign after being 
diagnosed with diabetes, the curriculum including physical activity 
and nutritional diet modification [81] People with type 2 diabetes 
need to have adequate level of nutritional diet and physical activity 
to combat with development of diabetes and its complications.

Physical Activity on Health of Diabetic Patients
Studies has been suggested that people has been diagnosed 

with diabetes requires to have at least 30 minutes daily exercise 
[81,82]. Physical activity supports to reduce the insulin resistance 
and high level of glucose in blood stream by promoting the stream 
of glucose transfer to muscle [83], over weight and improve the 
function of pancreases [83].

Factors Increase/ reduce 
diabetes development References

Physical activity Reduce [40,84-86]

Alcohol consumption Increase in heavy level 
Reduce in moderate level [65,66,68]

Tobacco smoking Increase [70,72]

Fat consumption Increase [87-89]

Protein consumption Reduce [45,46]

Vegetable 
consumption Reduce [48,90,91]

Mental health Increase [75,77,92]

Figure 1: Concluded picture of pathology of diabetes type 2.

Figure 1: Concluded picture of pathology of diabetes type 2.
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