IAJPS 2023, 10 (01), 341-349 J.S Venkatesh et al ISSN 2349-7750

CODEN [USA]: IAJPBB ISSN : 2349-7750

INDO AMERICAN JOURNAL OF

PHARMACEUTICAL SCIENCES

ICEUTICAL SCIENCES SJIF Impact Factor: 7.187
https://doi.org/10.5281/zenodo.7565769

Available online at: http://www.iajps.com Review Article

DIETARY INTAKE AND TYPE 2 DIABETES MELLITUS-A

BRIEF REVIEW

Prof. J.S Venkatesh!, Dr. Upendra N?, Sampad S Patali®, Rispa Mariyam Raju*
Shalu Shajan®
! Professor, SCS College Of Pharmacy, Harapanahalli
2 Assistant Professor, SCS College Of Pharmacy, Harapanahalli
35 Pharm D Interns, SCS College Of Pharmacy, Harapanahalli

Article Received: November 2022  Accepted: December 2022 Published: January 2023

Abstract:

Type 2 diabetes mellitus (T2DM) is regarded as one of the most widespread illnesses on a global scale. Complex
risk variables, including age,genetics,race,and ethnicity, as well as modifiable risk factors,including dietary habits,
physical activity levels, and smoking,are linked to the aetiology of T2DM. This review's goals are to look at diverse
research to study how T2DM and various dietary patterns, practices, and behaviors relate to one another, as well as
the difficulties that can result. The main causes of the rapidly increasing incidence of diabetes mellitus in emerging
countries are dietary practices and a sedentary lifestyle. Recent studies have linked raised HbAlc levels in type 2
diabetics to a higher risk of microvascular and macrovascular problems. Dietary control is one way to reduce the
increased HbA1c level;

Thus, the patients' development of diabetes problems might be stopped. Better nutritional knowledge, attitudes, and
habits are brought about by increased awareness of the problems of diabetes. Patients should be encouraged to
appreciate the significance of nutrition, which may aid in disease management,adequate self-care, and higher
quality of life,by the stakeholders (healthcare providers,health facilities,agencies involved in diabetes care,etc.).
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INTRODUCTION:

Ancient Egyptians and Indians first identified
diabetes mellitus (DM) as a disease roughly 3000
years ago, demonstrating  several clinical
characteristics that are quite similar to what we today
know as diabetes’. DM is a mix of the Latin word
"mellitus” which means honeyed or sweet and the
Greek word "diabetes" which means syphon - to pass
through. The first instance of high sugar in blood and
urine was documented in Great Britain in 17762°,
With the passage of time, a thorough understanding
of the etiology and pathophysiology of diabetes has
been attained. A metabolic illness called diabetes
mellitus is described as having hyperglycemia that
"results from either the lack in insulin secretion or the
effect of insulin."

Poorly managed diabetes can harm a number of
organs, particularly the heart, kidneys, nerves, and
eyes’. Based on the etiology and clinical
characteristics, there are three main forms of DM.
These are gestational DM, type 1 DM(T1DM),and
type 2 DM (T2DM) (GDM). Absolute insulin
insufficiency results from T1DM due to the
pancreatic cells being destroyed by a cellularly
mediated autoimmune response. Insulin resistance
and relative insulin insufficiency are both present in
T2DM. Any level of glucose intolerance that is
identified during pregnancy is referred to as
GDM.Certain diseases such as genetic syndrome,
surgery, infections, malnutrition can cause DM>”.

Age, genetics, race, and ethnicity are T2DM risk
variables that cannot be changed, although smoking,
physical inactivity, and diet may 8°,

EPIDEMIOLOGY

T2DM is currently one of the most prevalent diseases
in the world, and its prevalence is steadily increasing.
Around 366 million people globally, or 8.3% of those
between the ages of 20 and 79, were estimated to
have T2DM in 2011. By 2030, this number is
anticipated to increase to 552 million (9.9%).
Diabetic retinopathy, which is also a leading cause of
blindness in adults due to retinal damage (DR).
T2DM patients may have a 25 times higher risk of
lower limb amputation than people without the
condition™,

PHYSICAL ACTIVITY AND LIFESTYLE

Numerous cross-sectional studies, as well as
prospective and retrospective ones, have discovered a
strong link between T2DM and a lack of physical
activity'?. Over a thousand non-diabetics from the
high-risk Pima Indian population participated in a
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prospective study. It was discovered that the
incidence rate of diabetes remained higher in less
active men and women from all BMI groups during
the course of an average follow-up period of six
years®S,

First, it has been hypothesised that exercise improves
insulin sensitivity. According to a thorough analysis
released by the US Department of Health and Human
Services in 2015, exercise greatly improved abnormal
glucose tolerance when it was predominantly brought
on by insulin resistance rather than by low levels of
circulating insulin'*. Second, prior to the need for
insulin therapy, the early phases of T2DM are
probably when physical activity will be most
effective in halting the disease’'s progression.
Exercise's protective mechanism and insulin seem to
work in concert to safeguard the body. Skeletal
muscular contraction during a single, sustained
physical exercise session increases glucose uptake
into the cells. This impact promotes glucose transfer
into the muscle cell and increases blood flow within
the muscle®s.

Third, it has been discovered that exercise also
lowers intra-abdominal fat, a known risk factor for
insulin resistance. Physical activity has been shown
to lower body fat reserves and to have an inverse
relationship with intra-abdominal fat distribution in
several other research. 16 The dramatic rise in the
incidence of T2DM is thought to be mostly caused by
environmental and lifestyle factors’.

PATIENT'S KNOWLEDGE REGARDING DM
Diabetes management and patient awareness continue
to be the biggest problems for all parties involved
globally. Numerous research from poor nations
suggest that there is a lack of understanding about
diabetes!®. According to several studies, the
prevalence of diabetes varies among different ethnic
groups'®.To improve adherence to medical therapy,
knowledge is a necessity?°. A study by Mohammadi?!
found that DM patients' knowledge and self-care
management were insufficient. Diabetes outcomes
are impacted by low DM awareness. Magurova?
conducted a second investigation in Slovakia in
which she compared two patient groups (those who
received diabetes education and those who did not).
The findings showed that receiving diabetes
education significantly raised patients' knowledge of
the condition (p 0.001).

The study also found that educating patients about
their condition can greatly improve their quality of
life and lessen the burden it places on their relatives.
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In a cross-sectional survey for the Dussa?, diabetes
awareness in India was assessed. The survey
indicated that diabetes knowledge was low among
both patients and the general public. In a different
study conducted in India by Shah?*, 63% of T2DM
patients reported not knowing what diabetes is or
what its consequences are.

A study by Bani® in Saudi Arabia found that there
was no significant gender difference in the
percentage of patients who were uninformed of the
value of monitoring their diabetes, with 97.3% of
men and 93.1% of women. Type 2 diabetics in Qatar
were also studied with regard to their knowledge,
attitudes, and practices. The patients' knowledge of
diabetes was quite limited, and their understanding of
how diabetes affects foot was also very limited?. A
study conducted in Najran, Saudi Arabia? found that
over half of the patients lacked sufficient
understanding of the condition. In this study, patients
who were male had more knowledge of diabetes than
those who were female.

In Al-Khobar, Saudi Arabia, researchers looked at the
diabetes knowledge of female instructors who self-
identified as diabetic?®. The study found that female
teachers with diabetes had relatively little knowledge
of diabetes. The understanding of diabetes gives
information on diet, exercise, weight monitoring,
blood glucose levels, and medication use, as well as
on eye and foot care and the management of diabetic
complications?.

DIET AND
CORRELATION
As was previously mentioned, Indians proposed that
diet may play a role in the etiology of T2DM. They
did this after noticing that wealthy individuals who
consumed large amounts of flour, sugar, and oil were
disproportionately affected by the disease®. Diabetes
mortality rates decreased during the First and Second
World Wars as a result of famines and food shortages
in the affected nations, including Germany and other
European nations. The mortality rate for diabetes in
Berlin decreased from 23.1/100,000 in 1914 to 10.9
in 1919. Other nations, like Japan and North
American nations, which did not have a food crisis
during the same time period, did not experience a
shift in the mortality rate due to diabetes®".

DIABETES MELLITUS

Numerous studies have found a link between a high
sugar diet and the emergence of T2DM®. In a
research, Ludwig® spent 19 months observing more
than 500 pupils of various racial backgrounds. After
taking into account several factors like dietary,
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demographic, anthropometric, and lifestyle choices, it
was discovered that the frequency of obesity rose for
each additional serving of carbonated beverages
eaten. Patients with various levels of glycemic
control who were diabetic were involved in a study.
The mean daily plasma glucose levels and the diurnal
glucose patterns did not differ. The relationship
between dietary lipids and T2DM was similarly
erratic, similar to that of carbs 3.

Numerous prospective studies have discovered links
between dietary fat intake and the risk of later
acquiring T2DM. In a diabetes study at San Louis
Valley, over a thousand subjects without a past
diabetes diagnosis underwent a prospective 4-year
investigation. In that study, the researchers
discovered a link between dietary fat, type 2 diabetes,
and poor glucose tolerance 3% Another study looked
at the association between two groups of women's
diets, including fat, fibre, and sugar, and their chance
of developing type 2 diabetes. After normalisation,
no links between the consumption of fat, sucrose,
carbohydrates, or fibre and the risk of diabetes were
discovered in either group®.

Due to the massive volumes of high fructose corn
syrup used in the production of soft drinks, which
boosts blood glucose levels and BMI to dangerous
levels, there has recently been evidence linking
consumption of soft drinks with obesity and
diabetes®®. Assy*° said that glycated compounds found
in diet, soft drinks significantly increase insulin
resistance. Obesity has a strong relationship with
food intake, which is influenced by the quantity of
food consumed as well as the kind and quality of
diet*°. Increased risk of insulin resistance and T2DM
is attributed to a high intake of red meat, sweets, and
fried meals*.

On the other hand, intake of veggies was found to be
negatively correlated with T2DM. Fruits and
vegetables are rich in nutrients, fibre, and
antioxidants, which are thought to act as a barrier
against disease and may prevent the development of
T2DM* A recent study on Japanese women found
that eating more white rice was linked to a higher risk
of developing type 2 diabetes*®. This necessitates a
pressing need for the entire community to change
their lifestyles and for all groups to become more
conscious of good eating habits.

DIETARY KNOWLEDGE OF T2 DM

According to the American Diabetes Association,
self-dietary management is a crucial first step in
giving diabetics the knowledge and skills they need
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to manage their condition's complications, nutritional
needs, and medical conditions. A study revealed that
the targeted group, who were at a high risk of
developing T2DM, had low dietary awareness. Males
consumed more red meat and fried food than females
did. In terms of daily rice consumption, there were
significantly more men than women*,

Food options, portion sizes, and sedentary behaviour
have all substantially expanded recently in Saudi
Arabia, raising the prevalence of obesity. Because
fast food is so convenient, a lot of Saudis are
regrettably growing more obese, which raises the
alarming diabetes numbers*. Saudis, meanwhile,
consume an excessive amount of sugary beverages.
An important component that affects dietary
practises, according to Backman“, is dietary
knowledge. Another study by Savoca and Miller*
shown that having a thorough understanding of the
diabetes diet recommendations may have an impact
on patients' food choices and dietary behaviours.

Knowledge of the diabetic diet and the required
number of calories were found to be significantly
positively correlated (r = 0.27, p 0.05)*. The study
came to the conclusion that in order to develop
improved eating habits, understanding about the
diabetic diet is crucial. According to the findings of a
study done in Saudi Arabia?®®, more than half of
diabetic patients denied altering their food habits,
losing weight, or engaging in exercise.

According to the National Center for Health
Statistics, socioeconomic status is a significant factor
in the development of T2DM, which was formerly
thought of as a disease of the wealthy. “° On the other
hand, the same source said that T2DM was more
common in people with lower income levels and less
education. The variations may result from the sort of
food eaten.*

T2 DIABETICS PERSPECTIVE ON FOOD

Through an improvement in the patient's dietary
knowledge, attitudes, and habits, DM can be
controlled. These elements are seen as being essential
to complete diabetes care®’.The importance of
nutrition in managing diabetes is still not well
understood by patients, despite the high prevalence of
DM in gulf nations®2.Studies carried out in Egypt
found that the patients' attitudes concerning food,
adherence to therapy, dietary control with and
without medicine use, and foot care were all subpar®3.
Additionally, a study found a link between eating
disorders brought on by psychological distress and
weight gain in diabetic patients®*. Another study that
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looked at eating disorder-related symptoms in T2DM
patients made the suggestion that diabetics, especially
ohese diabetic patients, can use the dieting-bingeing
sequence®. The main causes of diabetes are unhealthy
eating patterns and inactivity. The most common
reasons for difficulties in T2DM patients include
failing to adhere to a strict diet and exercise regimen
as well as taking prescribed medicines®®.

Studies conducted in Saudi Arabia in the past have
shown that diabetic patients do not take their doctors'
recommendations for diet planning, food adjustment,
and exercise seriously.

T2 DIABETICS DIETARY HABITS

The primary eating habits of diabetics are impacted
by their cultural backgrounds. There were substantial
positive associations between knowledge of the
diabetic diet and dietary behaviours for each of the
dimensions of dietary practises. A key element in the
management  of  dietary  behaviours  was
knowledge*®. Additionally, patients' awareness of a
suggested diet demonstrates their comprehension of
dietary recommendations, which influenced their
food choices and eating habits*”.The previous studies
found mixed results on the relationship between
dietary knowledge and dietary behaviours among
T2DM patients. Another study found no connection
between nutritional knowledge and adherence to
dietary behaviours®. On the other hand, the same
study discovered that patients who scored well on
nutritional knowledge were more likely to adhere to
dietary guidelines and were better at performing self-
management tasks.

Dietary knowledge has a big impact on how people
eat. An investigation of the eating habits of diabetes
patients was carried out in Indonesia, and the results
revealed that the population there favoured eating
meals high in fat, which raised their risk of
cardiovascular disease (CVD)®°. Over the past ten
years, children, teenagers, and adults have all
experienced a sharp rise in the practice of skipping
breakfast’®¢!. There is mounting evidence linking
skipping breakfast to obesity and other health
problems®. Additionally, frequent eating or snacking
may raise the risk of metabolic disorders and body
weight®®, Rimm® distinguished between western
and responsible eating habits.A rise in the
consumption of fish, poultry, diverse vegetables, and
fruits was a hallmark of the prudent dietary pattern.

The western eating pattern, in contrast, was marked
by an increase in the intake of processed and red
meat, chips, dairy products, refined cereals, and
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sweets and desserts. In the past, these patterns were
linked to the risk of T2DM. The glycemic index
measures how well a food affects blood sugar levels
after meals when compared to a reference food like
white bread or glucose. As a result, the glycemic load
reflects both the type and amount of carbohydrates
ingested®6%°. An inverse link was found between the
traditional dietary pattern and T2DM among
Lebanese individuals in the same study, however a
different study carried out in Lebanon showed a
direct correlation between refined grains, desserts,
and fast food patterns and T2DM™.

TYPE 2 DIABETES COMPLICATIONS

DM is the fourth most common cause of
complications-related deaths worldwide. More than
three million individuals lose their lives to diabetes or
its complications each year. This condition burdens
health systems around the world as well as patients
and their families who must deal with excessive
financial, social, and emotional stress. Patients with
diabetes are more likely to experience consequences
such coronary artery disease, stroke, and myocardial
infarction. But side effects like retinopathy,
nephropathy, and neuropathy can distressingly affect
a patient's quality of life and greatly raise their
financial burden. the prevalence reported from
research on T2DM problems that was done globally
showed varying rates.

The prevalence of cataracts was 26-62%, that of
retinopathy 17-50%, that of blindness 3%, that of
nephropathy 17-28%, that of cardiovascular issues
10-22.5%, that of stroke 6-12%, that of neuropathy
19-42%, and that of foot issues 5-23%. Between 14%
and 40% of deaths were reported to be due to all
causes’.Researchers  discovered that emerging
countries have a 15.8% incidence of DR. In Saudi
Arabia, Sri Lanka, and Brazil, the prevalence of DR
was reported to be 30%, 31.3%, and 35.4%,
respectively; in Kashmir, it was 27%, while in South
Africa, it was 40%. 3000 diabetic patients from
Pakistan had a DR prevalence of 26.1%, which was
much higher than the rates reported for Malaysia
(14.9%) and India (18%).7276,

In Saudi Arabia, there have only been a small number
of studies on the complications of diabetes.
According to a 1992 Saudi Arabian study, individuals
with T2DM had an incidence rate of cataract of
42.7%, neuropathy of 35.9%, retinopathy of 31.5%,
hypertension of 25%, nephropathy of 17.8%,
ischemic heart disease of 41.3%, stroke of 9.4%, and
foot infections of 10.4%. The study did note
consequences for both types of diabetes, though 7.
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RELATION BETWEEN DIETARY PRACTICES
AND DIABETIC COMPLICATIONS
Interventional investigations revealed that while
glucose disposal dietary strategies are the first line of
defence for controlling dyslipidemia in diabetic
patients, high carbohydrate and high
monounsaturated  fat  diets increase insulin
sensitivity’®.  Nutrition  therapy and lifestyle
modifications were suggested as the initial treatments
for dyslipidemia in a number of dietary interventional
studies’®°. The cornerstone of managing diabetes
and its consequences might be considered to be
metabolic control. The risk of developing
microvascular problems is reduced when HbAlc is a
target, and it may help protect against CVD,
especially in newly diagnosed patients®.Intake of
carbohydrates is the main macronutrient to worry
about in glycemic control since it directly affects
postprandial glucose levels in persons with
diabetes®.

Additionally, a person's dietary decisions and energy
balance directly affect their body weight, blood
pressure, and cholesterol levels. By individualised
nutrition interventions and ongoing support for
improvements, healthcare providers can assist their
patients in achieving health goals through
collaborative efforts®-%, According to a study, eating
a diet high in virgin olive oil in the Mediterranean
region may slow the course of T2DM
retinopathy®.Dietary habits are crucial components
of a person's metabolic and cardiovascular risk®’.

Over the past few decades, a variety of health
advantages have been linked to the Mediterranean
diet, which includes a high intake of fruits and
vegetables. Utilizing fish and olive oil has been
shown to have positive effects on glucose metabolism
and reduce the incidence of T2DM, obesity, and
CVD®,

CONCLUSION:

According to a review of several studies, T2DM
patients need to have their DM education, including
dietary management, reinforced by stakeholders
(healthcare providers, health facilities, etc.), in order
to help them better understand how to manage their
condition, provide for themselves appropriately, and
have a higher quality of life. The overall goal of
T2DM treatment is to protect patients from early end-
organ problems, which can be accomplished with
careful dietary management. Health practitioners
must be knowledgeable with the cultural values,
perspectives, families, and social networks of the
patients in order for nutritional management to be
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successful.

Due to the fact that diabetes is a chronic condition,
healthcare professionals should use the appropriate
therapeutic techniques, with a focus on nutrition, to
manage the condition, lessen symptoms, and avert
complications. The health care professionals must
advise the patients to make modifications to their
eating habits and food preparations in order for the
patients to have good knowledge of the disease and
diet. Dietary education that is proactive and effective
may delay the onset of diabetes and its problems.
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