
Introduction
Diabetes

 Diabetes is actually a case of hyperglycemia, which means a rise 
in blood glucose level beyond the normal value (70 and 99 mg/dL).  
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This disease is very common across the globe and its prevalence con-
tinues to increase every year [1]. The prevalence of this disease in 
USA is estimated to increase from 425 million people in 2017 to 629 
million by 2045, with linked health, social, and economic costs [1,2]. 
Epidemiological studies revealed that diabetes is mostly caused due 
to lack of proper eating habits [3]. However the level of sugar (glu-
cose) in the blood is very critical; below or higher of its level could 
be detrimental to human health. Low glucose levels cause hypoglyce-
mia, while an excess can cause diabetes. A fasting blood glucose level 
equal to or greater than 126 mg/dL is considered diabetic.

 During the normal process of digestion, food is consumed and 
broken down into small sugar particles called glucose. The glucose 
enters the blood stream and is moved into the body’s cells, where it 
can be used as energy. Diabetes is a chronic disease in which food is 
not properly absorbed in the body to be used as energy, and the results 
in high levels of sugar in the blood. 

Cause of diabetes

 Normally the glucose level in the body is controlled by two en-
zymes that come from the Pancreas, one is glucagon which increases 
the blood glucose level when it is lower than normal; and the second 
is insulin which decreases the glucose level from blood by transport-
ing them to the cells for energy production (ATP) (Figure 1). There-
fore, when the insulin supply from the Pancreas becomes low or none, 
blood glucose level increases and diabetes develops. The first type 
of diabetes (Type-1) develops when auto-immune death of pancre-
as cells occurs, while in the other type (Type-2) insulin resistance 
develops. The causes of diabetes may include genetic defects, virus, 
and more commonly inappropriate food habits and sedentary life style 
[3-7]. Type-1 diabetes develops when there is an auto-immune death 
of pancreas cells, whereas, Type-2 diabetes occurs when the body de-
velops a resistance to insulin.
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Abstract

 Diabetes is the disease that occurs when hyperglycemia devel-
ops. Hyperglycemia is when blood sugar becomes far higher than 
normal (70 and 99 mg/dL). Generally, when fasting blood glucose 
level becomes equal to or greater than 126 mg/dL it is considered 
diabetic. The symptoms for this disease are increased thirst, fatigue, 
irritability, frequent urination, and the presence of ketones in urine 
to just name a few. There are two types of diabetes and both have 
different causes. Type-1 diabetes is caused when body’s immune 
system attacks and destroys insulin making beta cells of pancreas, 
and therefore, reducing the availability of insulin. Type-2 diabetes 
is caused by genetic abnormality or may be some unknown reason 
that creates insulin resistance.

 Some examples of food that can help maintain proper blood glu-
cose levels are discussed here along with the importance of physical 
exercise to control diabetes. If diets and lifestyle changes are taken 
seriously, diabetes can be managed or even avoided.
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Figure 1: Hormones and control of blood glucose.
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Symptoms of diabetes

 The disease increases thirst, excessive hunger, fatigue, blurred vi-
sion, weight loss or gain. Over time, kidney failure and heart disease 
may appear [8].

Prognosis of diabetes

 Over time, diabetes can damage the heart, blood vessels, eyes, 
kidneys, and nerves. Adults with diabetes have a two- to three-fold 
increased risk of heart attacks and strokes [9]. Combined with re-
duced blood flow, neuropathy (nerve damage) in the feet increases the 
chance of foot ulcers, infection and eventual need for limb amputa-
tion. Diabetic retinopathy is an important cause of blindness, and oc-
curs as a result of long-term accumulated damage to the small blood 
vessels in the retina. 2.6% of global blindness can be attributed to 
diabetes [10]. Diabetes is among the leading causes of kidney failure 
[11].

Present treatment options for diabetes

 The treatments for diabetes vary from insulin therapy, to diets, to 
exercise. The risk of heart diseases (high blood pressure and damag-
es blood vessels) is four times higher in diabetic people than people 
without diabetes [12]. Therefore, in addition to medication (insulin 
administration), exercise, and weight control and regulated diets can 
help manage the symptoms of diabetes better.

Other options for prevention and better management of diabetes

 A question that arises from this is what else besides medicinal 
help, such as insulin administration, can be done Nutrition and Phys-
ical exercise to better manage diabetes. 

Nutrition and diabetes

 Nutrition is a key factor for prevention of diabetes and helping to 
maintain blood glucose levels in the blood with healthier diets. Along 
with, weight management is a cornerstone of metabolic health and 
thus physical exercise. Evidence supports that avoiding processed 
foods, refined grains, processed red meats, and sugar sweetened 
drinks, but increasing to consume fiber, vegetables, and yoghurt, are 
beneficial to prevent diabetes, strokes, heart disease, kidney failure, 
avoidance of blurred vision and influence of weight loss or gain [13-
15]. In a meta-analysis of a Randomized Controlled Trial (RCT) with 
interventions >4 weeks among people with diabetes, participants on 
a low-GI diet (GI, glycemic Index) had a significant reduction in 
HbA1C than those on a high-GI diet [16]. 

What food are recommended and not recommended for Diabetes

 Mono and polyunsaturated fats (e.g., olive oil, canola oil, nuts/
seeds, avocado), fatty fish (particularly those are high in omega-3 fat-
ty acids e.g., salmon, herring, trout, Sardines, fresh tuna), skinless 
poultry, nonfat or low-fat dairy, and legumes while considered good 
to consume; sugary beverages, trans fats, dried fruits are not recom-
mended for diabetic people [17]. Beef, pork, lamb and high-fat dairy 
products (e.g., cream cheese, whole milk or yogurt), as they contain 
high saturated fat and may be associated with increased cardiovascu-
lar risk are also not recommended either. 

How food components work

 Soluble fiber interventions have been shown to reduce HbA1C and 
plasma fasting glucose in people with diabetes [18]. Overconsumption 

of high fructose-sweetened beverages has adverse effects on selective 
deposition of visceral fat, lipid metabolism, blood pressure, insulin 
sensitivity, and de novo lipogenesis in overweight and obese individ-
uals [19]. However, naturally occurring fructose from whole fruits is 
unlikely to be deleterious because of its relatively slow digestion and 
absorption unless consumed in an excess amount (>10% of energy) 
[20]. Nonnutritive sweeteners may have potential to reduce overall 
calorie and carbohydrate intake [21].

Proteins

 There is no such report on restriction of protein consumption for 
Diabetic people [20]. Rather, it is important to maintain or increase 
protein intake for people on energy-reduced diets for weight-loss be-
cause using a fixed percentage of total calories to estimate a protein 
requirement may result in inadequate protein intake and lean muscle 
loss [20].

Fats

 Evidence indicates that the type of fat consumed is more important 
than total fat intake in supporting metabolic goals [22]. In a cohort 
study of women with diabetes, greater intake of saturated fat and cho-
lesterol was associated with higher CVD risk [23], and greater intake 
of fish and long-chain omega-3 PUFA from food was associated with 
lower coronary heart disease incidence [24]. 

Dietary patterns

 Several dietary patterns consisting of combinations of different 
foods or food groups are beneficial for diabetes management. The 
DASH (Dietary Approaches to Stop Hypertension) diet has been 
shown to lower blood pressure among people without (or controlled) 
diabetes [25,26]. However, in an experiment with a small 8-week 
RCT among people with diabetes, the DASH diet, including the 
2,400mg/d sodium restriction, had favorable effects on glycemic con-
trol, high-density lipoprotein and Low-Density Lipoprotein (LDL) 
cholesterol, blood pressure, and inflammatory biomarkers [27,28].

 Several low-fat vegetarian or vegan diet trials in people with dia-
betes did not show any improvement on glycemic control or CVD risk 
was reported [29]. 

Vitamin and mineral supplementation

 The current nutrition therapy recommendations do not support 
vitamin or mineral supplementation in people with diabetes who do 
not have underlying deficiencies [20,21,30]. However, people with 
diabetes should consider the importance of acquiring daily vitamin 
and mineral requirements through a well-balanced diet, as they often 
experience micronutrient deficiencies, especially the elderly, pregnant 
and lactating women, vegetarians, and those are on calorie-restricted 
diets, but have diabetes [21]. 

Physical exercise and diabetes

 The current nutritional therapy recommendations from various 
organizations for diabetes management support intensive lifestyle in-
terventions to achieve modest weight-loss and weight-maintenance 
[20,21,30,31]. Physical exercise maintains healthy body weight and 
reduces the risk of diabetes, along with other benefits like; it strength-
ens heart, immune system [32]. Both aerobic and resistance training 
programs promote healthier skeletal muscle, adipose tissue, liver, and 
pancreatic function, whole-body insulin sensitivity [33-35]. 
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PE and nutrition works together to manage diabetes

 Aerobic exercise is useful for increasing the body’s use of oxygen 
and stimulating cardiovascular health, while stretching and resistance 
training are good for cardio-respiratory and musculoskeletal fitness, 
as well as improves flexibility and body composition [36]. There-
fore, it appears that nutrition and physical activity as they depend on 
each other, goes simultaneously and works synergistically (Figure 2). 
Many diseases are instigated by poor diet and lack of exercise.

 Nutrition and Physical exercise are two necessities of life that can 
go hand in hand in many situations. Without both, people can experi-
ence growth stunts or even delays in certain vital processes including 
physical as well mental development. Exercise definitely is important 
for maintaining physical health, but it is deeply reliant on nutrition for 
maintaining a healthy body and mind (emotional and physical health). 
Moreover, exercise cannot be done efficiently if proper nutrition is 
not maintained.

Aerobic or resistance exercise

 Which one is better: Aerobic exercise consists of continuous, 
rhythmic movement of large muscle groups, such as in walking, jog-
ging, and cycling. It is notably well-established that aerobic exercise 
can improve Hb1Ac, insulin sensitivity, oxidative capacity, and im-
portant related metabolic parameters [37]. 

Resistance training

 During the last 2 decades, resistance training has gained consider-
able recognition as a viable exercise training option for patients with 
type-2 diabetes. Synonymous with strength training, resistance ex-
ercise involves movements utilizing free weights, weight machines, 
body weight exercises, or elastic resistance bands. Primary outcomes 
in studies evaluating the effects of resistance training in type-2 diabe-
tes have found improvements that range from 10% to 15% in strength, 
bone mineral density, blood pressure, lipid profiles, cardiovascular 
health, insulin sensitivity, and muscle mass [33,38]. 

Combining aerobic and resistance training

 Cuff et al., 24 evaluated whether a combined training program 
could improve insulin sensitivity beyond that of aerobic exercise  

alone in 28 postmenopausal women with type-2 diabetes. Indeed, 16 
weeks of combined training led to significantly increased insulin-me-
diated glucose uptake compared with a group performing only aero-
bic exercise, reflecting greater insulin sensitivity [39]. Balducci et al., 
demonstrated that combined aerobic and resistance training markedly 
improved HbA1c compared with the control group and globally im-
proved risk factors for cardiovascular disease [39]. Since the support-
ing evidences are in favor of combined training, American Diabetes 
Association (ADA) recommended a guideline for the combination 
of aerobic and resistance training, combination modalities for con-
trolling glucose and lipids in type-2 diabetes.

Summary and Global Perspectives
 In the past two decades, evidence from prospective cohort studies 
has surged to highlight the importance of individual nutrients, foods, 
and dietary patterns in type-2 diabetes prevention and management. 
The convergence of dietary factors for prevention and management of 
diabetes was observed, and healthful dietary patterns for diabetes pre-
vention and management were typically rich in whole grains, fruits 
and vegetables, nuts, legumes, moderate in alcohol consumption, and 
lower in refined grains, red/processed meats. To achieve long-term 
adherence, individuals can have flexibility in food choices without 
compromising overall diet quality.

 The vast majority of present knowledge on dietary prevention 
and management of diabetes have been derived from Western pop-
ulations. It is critically important to conduct original investigations 
in other populations with different disease susceptibility and eating 
habits. Evidence-based nutrition therapy recommendations have been 
developed and implemented in many developed countries [20,21,30]. 
However, further development of region specific guidelines is needed 
to provide practical educational instruments considering variation in 
dietary patterns, accessibility to food, and agriculture in different re-
gions and cultures. 

 Global efforts, such as homogenizing standardization of front-of-
package nutrition labels and nutrition facts in conjunction with public 
education campaigns, will reshape the nutritional transition and the 
global food supply helping to curb the type-2 diabetes epidemics.

Conclusion
 This article reviews how proper nutrition and physical exercise 
together are required for the prevention and better management of 
Diabetes, and indicates what can increase insulin sensitivity. Exercis-
ing 5 hours per week, especially the resistance training; to build lots 
of muscle mass and consuming higher intakes of vegetables; whole-
grain foods, legumes, lean proteins, and nuts/seeds; supplements like 
omega-3 fatty acids, alpha-lipoic acid, and chromium; adequate vita-
min D; and limiting caffeine intake should be the goal.

 Nutrition is often said to be the cornerstone of diabetes care. The 
goal for nutritional management is optimal metabolic control through 
a balance between food intakes, physical activity. In type-2 diabe-
tes, proper nutrition can improve glycemic and lipid levels and help 
weight loss when required. In type-1 diabetes, the goal of nutritional 
intervention can improve glycemic control through coordination of 
food, especially carbohydrates, doses of insulin, and physical activity.

 A diabetic’s life is very different from a normal, non-diabetic life, 
living with many difficult symptoms every day. There are many foods  

Figure 2: Benefits of nutrition and physical exercise when goes together.

http://doi.org/10.24966/CBCM-1943/100018


Citation: Guha S, Chakraborty A, Arnold N, Belotti L, Boudreault B, et al. (2020) Nutrition and Physical Exercise for the Prevention and Management of Diabe-
tes. J Cell Biol Cell Metab 7: 018.

• Page 4 of 6 •

J Cell Biol Cell Metab ISSN: 2381-1943, Open Access Journal
DOI: 10.24966/CBCM-1943/100018

Volume 7 • Issue 1 • 100018

that are recommended for diabetic people to control their blood sugar 
levels. There are, however, also a large number of foods that are re-
stricted and should be minimized in a diabetic’s nutrition. This article 
provides some guidelines, like recommended diets and also regular 
physical activity, to achieve a healthy life, free from diabetes. 
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