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Role of diet & nutri on:
Changing paradigm in management of diabetes

Introduc on
Diabetes mellitus (DM) was ﬁrst recognized as a disease around 3000 years ago by the ancient
Egyp ans and Indians, illustra ng some clinical features very similar to what we now know as
diabetes.1
DM is a combina on of two words, “diabetes” Greek word deriva ve, means siphon - to pass
through and the La n word “mellitus” means honeyed or sweet. In 1776, excess sugar in blood
and urine was ﬁrst conﬁrmed in Great Britain. 2,3
Type 2 diabetes mellitus (T2DM) is a disease that aﬀects more than 400 million people around
the world. In 2040, there will be more than 640 million people with diabetes worldwide.4 The
prevalence of T2DM is expected to double within the next 20 years, due to the increase of the
age, obesity and the number of ethnic groups of high risk in the popula on5, with signiﬁcant
increases in cardiovascular disease6, end-stage renal disease (ESRD)7, re nopathy and
neuropathy. 8

Pathophysiology & risk factors in the development of DM
With the passage of me, a widespread knowledge of diabetes along with detailed ae ology
and pathogenesis has been achieved. DM is deﬁned as “a metabolic disorder characterized by
hyperglycaemia resul ng from either the deﬁciency in insulin secre on or the ac on of
insulin.” The poorly controlled DM can lead to damage various organs, especially the eyes,
kidney, nerves, and cardiovascular system.9
The ae ology of diabetes in India is mul factorial and includes gene c factors coupled with
environmental inﬂuences such as obesity associated with rising living standards, steady urban
migra on, and lifestyle changes.10
Type 2 diabetes usually results from an interac on between a gene c ap tude, high-risk
behaviours and environmental risk factors.11 It is also known that lifestyle, and par cularly
dietary habits, play an important role in the development of diabetes.12
Risk Factors – i) Diet & Lifestyle factors
Several lifestyle factors aﬀect the incidence of type 2 diabetes.
● Obesity and weight gain signiﬁcantly increase the risk,13-15
● Physical inac vity further elevates the risk regardless of obesity,16,17
● Cigare e smoking is associated with a small increase in risk,13,18
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● High alcohol consump on is associated with an increase in the risk of diabetes. 19
● In addi on, a low ﬁbre diet with a high glycaemic index has been associated with an
increased risk of diabetes, 20 and
● Speciﬁc dietary fa y acids may diﬀeren ally aﬀect insulin resistance and the risk of
diabetes.21,22
DM can be of three major types, based on ae ology and clinical features. These are:
● DM type 1 (T1DM) - absolute insulin deﬁciency due to the destruc on of β cells in the
pancreas by a cellular mediated auto-immune process
● DM type 2 (T2DM) - there is insulin resistance and rela ve insulin deﬁciency
● Gesta onal DM (GDM) - GDM is any degree of glucose intolerance that is recognized during
pregnancy.
DM can arise from other diseases or due to drugs such as gene c syndromes, surgery,
malnutri on, infec ons, and cor costeroids intake.23-25
T2DM factors -26-27
ii) Physiological Factor - Insulin
Resistance – Insulin resistance is a key
component in the progression of T2D. 28
Insulin resistance results from an
i nte ra c o n b et we e n ge n e c a n d
environmental factors. The gene c
factors are not clearly understood and it is
also uncertain whether some
environmental factors are more important than others. A wide range of lifestyle related factors
has been implicated, ranging from early life events to physical inac vity, several dietary
a ributes and subsequent development of overweight and obesity. These factors may be
associated both with the development of insulin resistance as well as with progression from
insulin resistance to states of impaired glucose metabolism (IFG, IGT) and eventually type 2
diabetes. The ini al reac on of the b cells
is to increase output of insulin in order to
overcome the insulin resistance and so to
maintain normal blood glucose levels.
The interrela on has been depicted in
the picture (Fig. 1)29,30,31
Many diﬀerent paths, driven by various
gene c and environmental factors, result
in the progressive loss of β-cell mass32,33
and/or func on ³⁴ that manifests
clinically as hyperglycaemia. Once
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hyperglycaemia occurs, people with all forms of diabetes are at risk for developing the same
complica ons (Fig. 2), though rates of progression may diﬀer. The present challenge is to
characterize the many paths to β-cell dysfunc on or demise and iden fy therapeu c
approaches that best target each path.35

Present Scenario - Global & Indian
● Type 2 diabetes, formerly known as non-insulin-dependent diabetes (NIDDM), accounts for
most cases of diabetes mellitus worldwide.
It is es mated that in 2000 there were
approximately 150 million individuals with
the disease and that this number is likely to
double by 2025.36
● Type 2 diabetes is the fourth or ﬁ h major
cause of death in most developed countries,
and there is growing evidence that it has
reached epidemic propor ons in many
developing and newly industrialised
countries.31,37
● Type 2 diabetes mellitus (T2DM) becomes
a major cause of morbidity and mortality
globally and contribute considerably to
health care costs.38
● Globally, T2DM is at present one of the
most common diseases and its levels are
progressively on the rise. It has been
evaluated that around 366 million people
worldwide or 8.3% in the age group of 20-79
years had T2DM in 2011. This ﬁgure is
expected to rise to 552 million (9.9%) by
2030.39
● Diabetes is fast gaining the status of a
poten al epidemic in India with more than
62 million diabe c individuals currently
diagnosed with the disease.40,41
● Diabetes prevalence has been rising more
rapidly in middle- and low-income
countries.42
● Diabetes is a major cause of blindness, kidney failure, heart a acks, stroke and lower limb
amputa on.43
● In 2016, an es mated 1.6 million deaths were directly caused by diabetes. Another 2.2
3

million deaths were a ributable to high blood glucose in 2012**. 42
** High blood glucose is deﬁned as a distribu on of fas ng plasma glucose in a popula on that
is higher than the theore cal distribu on that would minimize risks to health (derived from
epidemiological studies). High blood glucose is a sta s cal concept, not a clinical or diagnos c
category.
● Almost half of all deaths a ributable to high blood glucose occur before the age of 70 years.
WHO es mates that diabetes was the seventh leading cause of death in 2016.42
India is deemed as the world's capital of diabetes. The diabe c popula on in the country is
close to hi ng the alarming mark of 69.9 million by 2025 and 80 million by 2030. This denotes
that the developing country is expected to witness an increase of 266%. The sta s cs recently
accumulated showcase that culture of diabetes is more prevalent in the urban areas as 28% of
the popula on living in ci es are aﬀected, whereas 5% of the rural popula on are posi ve with
diabetes mellitus.43
● Diabetes has become the ﬁ h leading cause of blindness across the globe. Diabe c
re nopathy is one of the major reasons for visual impairment and blindness among the
diabe c pa ents across the globe. The overall popula on aﬀected by this diabetes-related
re nal disease is reported to be 382 million as per the sta s cs of 2013, and it is expected to
cross the number of 592 million by 2025.43

Pa ent Educa on & Awareness: Key to successful management
Diabetes mellitus is a major health problem associated with microvascular and macrovascular
complica ons. Although preven on and treatment of diabetes and its complica ons play a key
role in reducing its morbidity and mortality, they require an integrated team approach at
na onal and interna onal levels. Aspects which are essen al in any health care system to
prevent complica ons of diabetes and ensure pa ents’ well-being are :44
●Early diagnosis,
● Correct treatment, and
● Eﬀec ve follow-up
The educa on of diabe c pa ents, proposed as an essen al therapeu c tool since the early
1920s and accepted as such by oﬃcial medicine only in the 1970s, has generated great
enthusiasm over the last decade, with increasing concern for greater eﬀec veness by
improved mo va on of both pa ents and doctors. Structured educa on depends on the
precise deﬁni on of agreed, short-term objec ves, whose a ainment shall be veriﬁed.
Educa onal objec ves may be set at diﬀerent levels:45
● knowledge of the disease,
● skills required for treatment,
● capacity to integrate therapy in everyday life.
● The most relevant objec ves however are the therapeu c goals of each individual pa ent,
i.e. most o en, preven on of acute complica ons, near-normoglycaemia to prevent late
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complica ons and foot care to prevent disabling consequences of the la er.
This can only be a ained through a global approach to the pa ent, at once from medical,
educa onal and psychological perspec ves.45
Educa on demands a lot from health care providers:
a) speciﬁc training
b) teaching skills
c) good communica on
d) suppor ve a tude
e) readiness to listen and to nego ate
Pa ents' mo va on to learn and adhere to treatment is also greatly inﬂuenced by individual
factors, both psychological and environmental, that need to be taken into account. 45
It has been seen that health educa on improved diabe c pa ent’s knowledge and raised their
awareness. Health educa on is suitable for diﬀerent levels of age, sex and educa on. The
suitable method for implemen ng heath educa on to diabe c pa ents is one to one. The
followings were recommended:
● Develop and equip more diabe c health centres with audio tapes, video tapes, pamphlets,
leaﬂets, magazines, and books;
● Strengthening of diabe c pa ents associa on;
● More research on evalua on of the impact of health educa on on diabe c pa ents;
● Educa on should not be as a part of the treatment, it’s the treatment by organizing
educa on session in diabe c health centres, and making an annual plan for each pa ent for
his/her educa on;
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● Accessibility to diabe c health centre should be easy for all diabe c pa ents and raising the
awareness of diabe c pa ents towards their educa on.46 Flow diagram of systema c health
educa on is shown below47

Management of Diabetes - Pa ents To - Do List46
(i) Control diet:
Each diabe c pa ent should have a personalised meal plan and he / she should adhere to it.46
(ii) Exercise:
Pa ent has to develop an exercise plan with physician and diabetes educator; e.g. walking 1015 minutes three days a week and gradually build up.46
(iii) Blood glucose tes ng:
Every diabe c pa ent is encouraged to have a glucose meter at home to test his blood glucose
level two hours a er meals to see if diet plan controls it or not. Blood glucose levels should be
kept at 90 - 130 mg/dl in the morning when fas ng and less than 180 mg/dl a er meals.46
Lowering blood glucose and HbA1c is crucial to reduce the risk for vascular complica ons in
pa ents with type 148,49 and type 2 diabetes.50,51 The goals of treatment summarized in the
below table are according to recommenda ons of the American Diabetes Associa on. The
aims of these guidelines are to prevent the complica ons and ensure the well-being of
pa ents.
There is an ongoing discussion in
Sweden in order to lower the level
of treatment goals: HbA1c 6.8% in
type 1, HbA1c 5.9% - 6.8% in type 2
(lower HbA1c in type 2 due to less
risk for hypoglycaemia), serum
total cholesterol <170 mg/dl and
blood pressure in pa ents with
nephropathy <120/70 mmHg. The
reason for this addi onal
ghtening of treatment goals is the
occurrence of complica ons at low
HbA1c levels (> 5.9%).44
Blood glucose and HbA1c, should
be individualized depending on pa ent's age, type of diabetes, presence of complica ons,
mul organ and psychiatric disease. It should not take a long me (in type 2, insulin therapy
should be reached within 5 years a er diagnosis) to reduce the HbA1c to the recommended
level. The lowest possible HbA1c that can be reached, without serious hypoglycaemic events
or side eﬀects is probably the best deﬁni on of goal HbA1c in term of individualiza on the
goal. In elderly pa ents, ght control of blood glucose may not be recommended due to high
risk of hypoglycaemia.
Other parameters are as important as HbA1c regarding the risk for vascular complica ons.
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Pa ents with well controlled blood pressure have lower risk for myocardial infarc on and
stroke. A 1% reduc on in serum LDL-cholesterol reduces the risk for total mortality by 12%.44
iv) Medica on:
Whatever drug is taken as oral pills or insulin pa ent should know name of medica on, dose,
and when to take it. All these guidelines can be done if we are able to give pa ents correct
informa on and skills.46
v) Educa on:
Diabe c pa ents must be knowledgeable about nutri on, medica on eﬀects and side eﬀects,
exercise, blood glucose monitoring techniques and medica on adjustment.46 Health
educa on interven on is necessary so as to raise the awareness of pa ents about their
condi on and improved quality of life. Educa on is not just a part of the diabe c treatment; it’s
the treatment. Pa ents’ educa on has eﬀects on blood glucose level, body weight, blood
pressure and serum crea nine.46 It has been seen that foot care knowledge signiﬁcantly
improved with educa on.46 Therefore, increasing knowledge and awareness build skills and
developing a tudes that lead to 46
a) Improved metabolic status
b) Improved quality of life
c) Delay the complica ons
d) Improved nutri on
e) Reduce cost
f) Reduc on or preven on of complica ons
g) Lower the hospital admissions
h) Facilita ons of responsibility of decision–making and self-care of people.
Individualiza on of the treatment is of extreme importance in the management of pa ents
with diabetes. The self-control of blood glucose by pa ents and educa on of both pa ents and
diabetes health care teams are the most important steps to be considered by colleagues and
authori es to improve the diabetes care.44

Changing Dietary Habits & Lifestyle changes: A culprit?
Lifestyle and par cularly dietary habits play an important role in the development of
diabetes.53 Diabetes is resulted from an interac on between environmental and gene c
factors. These factors include:
● Physical inac vity31
● Habitual energy intake in rela on to expenditure31
● Macronutrient composi on of the diet 54,55 and
● Metabolic characteris cs.31
I) Lifestyle Factors
a) Obesity
7

Obesity has increased in many countries in recent years56 and it is a powerful predictor for
development of type 2 diabetes.31,57 Increase in overweight and obesity in adulthood is
associated with increased incidence of type 2 diabetes.58 Some studies suggested that waist
circumference or waist-to-hip ra o is a be er predictor for the incidence of diabetes59 and
cardiovascular risk factors at diﬀerent age groups than BMI.60 Some data suggested that
distribu on of body fat is an important risk factor indica ve of abdominal obesity or visceral
fat. For example, In Japanese American men intra-abdominal fat, measured by CAT scan, was
the best anthropometric predictor of diabetes incidence.61 Because data on waist
circumference and waist-to-hip ra o are not consistent, so it is best to use the WHO
recommended BMI range (18.5-24.9 kg/m2) and popula on mean of 21 kg/m2.62
b) Physical Inac vity
Exercise as a series of planned and repeated ac ons of skeletal muscles is associated with
energy consump on.63 Numerous studies have shown an associa on between physical
inac vity and the incidence of type 2 diabetes.31,63 Exercise has a signiﬁcant role in thea) regula on of blood glucose
b) metabolism of proteins and fats
c) improvement of insulin ac on
d) preven on of complica ons of diabetes
e) improvement of muscle ﬂexibility and strength
f) beneﬁcial eﬀects on the cardiovascular system and
g) increasing life expectancy of pa ents.
In addi on, physical ac vity is beneﬁcial for the mental state of individual, because it increases
the energy of the human body, improves self-esteem and decreases depression.64 The basis of
a useful exercise is its intensity, dura on and frequency. The dura on of the exercise should be
30 minutes in the beginning, star ng with 5-10 minutes of warm-up and ending always with
recovery exercises. The lower frequency recommended is 3 mes/wk. Usually, low-intensity
and long-dura on exercise programs are considered as the most appropriate and safe pa erns
for pa ents with diabetes.63
II) Dietary Factors
a) Carbohydrates
The op mal and normal carbohydrate to lipid ra o in diet is a major challenge considering its
role to prevent chronic diseases such as type 2 diabetes.65,66 Several studies suggested that ● Increased intake of carbohydrates reduced the incidence of diabetes, 65,66 while a few cohort
studies did not support any associa on between diabetes and total dietary carbohydrate. ⁶⁷ o
Increased carbohydrate intake would decrease HDL levels and increase fas ng plasma TG
concentra ons.68
● Increased carbohydrate intake increases the secre on of insulin to maintain insulin
homeostasis and is associated with receiving energy that causes higher levels of insulin a er a
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meal. Insulin secre on with high output may be associated with age-related decline in insulin
secre on, resul ng in a more rapid development of diabetes.69
● Dietary ﬁbre, par cularly soluble ﬁbre, improves the postprandial glycaemic response and
insulin concentra on through slowing down the diges on and absorp on of food and crea ng
a gel-like substance in the stomach by several metabolic hormones.70
● Glycaemic control is improved and LDL cholesterol decreases with rela vely high
carbohydrate, low fat diets including naturally occurring ﬁbre-rich foods compared with
rela vely low carbohydrate, higher fat diets.71 Clinical studies on glycaemic index and
glycaemic load also showed that the form and content of carbohydrate and fat intake may be
eﬀec ve in short-term glycaemic response.70
● In two cohort studies, a direct associa on was found between glycaemic index and glycaemic
load with the risk of diabetes.31 Most recent American dietary guidelines recommend
consump on of a variety of grain products, especially whole grains at least six servings a day or
more. WHO/FAO recommended to get at least 55% of energy intake form carbohydrate in
normal people.72,73 Hence, there are no speciﬁc carbohydrate guidelines to prevent diabetes.
Thus, receiving an extensive range of carbohydrates may reduce the risk of type 2 diabetes,
depending on the type and source of received carbohydrate compared to its amount.72
b) Fat
Quan ty and quality of dietary fat aﬀect glucose tolerance and insulin sensi vity. 31,74 A high fat
diet may cause glucose intolerance through several mechanisms, includinga) lowering insulin binding to its receptors,
b) degrada on of glucose transport,
c) reducing TG synthesis, and
d) accumula on of stored triglycerides in skeletal muscles.75.76
The fa y acids composi on may be related to insulin func on through its eﬀect on
composi on of membrane’s phospholipids, which in turn aﬀect membrane ﬂuidity and insulin
signalling.77 High intake of total fat is associated with increased fas ng insulin concentra on
and decreased insulin sensi vity index.78
On the other hand, several studies showed no associa on between total fat intake and the risk
of diabetes.79,80
Nature of Dietary Fat
● Epidemiological studies suggested that high intake of saturated fat is associated with the risk
of IGT and increased fas ng glucose and insulin levels ⁸¹ and increase the risk of type 2
diabetes.82
● Higher intake of vegetable fat and PUFA reduces the risk of type 2 diabetes as well as
decreased fas ng plasma glucose concentra on and the two-hour glucose concentra on.80
● In a short-term human study, replacing a substan al por on of saturated fa y acids with
unsaturated fats improved glucose tolerance in healthy young and middle-aged women with
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hyperglycaemia, while replacing saturated fa y acids with mono unsaturated fa y acids had
no posi ve impact on those receiving fat for more than 37% of their daily energy.83
II) Micronutrients
a) Vitamin E
A case-control study associated with a cohort study showed that people with high blood levels
of vitamin E are 39% at lower risk of diabetes than those with lower serum levels of vitamin E. It
was reported that reduced plasma levels of an oxidant vitamins are associated with increased
risk of chronic diseases.31,84
b) Magnesium
Three large cohort American studies reported a strong nega ve correla on between
magnesium intake and the risk of type 2 diabetes, 85,86,80 while another cohort study on 45-64
years old men and women showed no associa on between magnesium intake and the risk of
type 2 diabetes. However, because the la er was smaller than the other three studies in scale,
it would be sta s cally weaker.87
c) Chromium
Vincent et al. reported that consump on of chromium supplementa on in people with mild
glucose intolerance improved glucose tolerance and decreased the blood levels of insulin.
However, it was not seen in people with normal glucose tolerance.88 Reduced blood insulin
levels suggest improved ssue sensi vity to insulin due to chromium supplementa on. ³¹

Goals of therapy in adults with diabetes: Focus on Diet & Nutri on
A healthful ea ng pa ern, regular physical ac vity, and o en pharmacotherapy are key
components of diabetes management.89,90 For many individuals with diabetes, the most
challenging part of the treatment plan is determining what to eat. It is the posi on of the
American Diabetes Associa on (ADA) that there is not a “one-size-ﬁts-all” ea ng pa ern for
individuals with diabetes. The ADA also recognizes the integral role of nutri on therapy in
overall diabetes management and has historically recommended that89,90● Each person with diabetes be ac vely engaged in self-management, educa on, and
treatment planning with his or her health care provider, which includes the collabora ve
development of an individualized ea ng plan.89,90 Therefore, it is important that all members of
the health care team be knowledgeable about diabetes nutri on therapy and support its
implementa on. This posi on statement on nutri on therapy for individuals living with
diabetes replaces previous posi on statements, the last of which was published in 2008.91
Metabolic control can be considered the cornerstone of diabetes management. 92
Carbohydrate intake has a direct eﬀect on postprandial glucose levels in people with diabetes
and is the primary macronutrient of concern in glycaemic management.93
In addi on, an individual’s food choices have a direct eﬀect on energy balance and, therefore,
on body weight, and food choices can also impact blood pressure and lipid levels. Through the
collabora ve development of individualized nutri on interven ons and ongoing support of
behaviour changes, health care professionals can facilitate the achievement of their
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pa ents’/clients’ health goals.93-95
Goals of nutri on therapy96
● To promote and support healthful ea ng pa erns, emphasizing a variety of nutrient-dense
foods in appropriate por on sizes, in order to improve overall health and speciﬁcally to: o
● Improve A1C, blood pressure, and cholesterol levels (goals diﬀer for individuals based on
age, dura on of diabetes, health history, and other present health condi ons.) General
recommended goals from the ADA for these markers are as follows:*
◊ A1C <7%.
◊ Blood pressure <140/80 mmHg.
◊ LDL cholesterol <100 mg/dL; triglycerides <150 mg/dL; HDL cholesterol >40 mg/dL for
men; HDL cholesterol >50 mg/dL for women.
● Achieve and maintain body weight goals
● Delay or prevent complica ons of diabetes
● To address individual nutri on needs based on personal and cultural preferences, health
literacy and numeracy, access to healthful food choices, willingness and ability to make
behavioural changes, as well as barriers to change
● To maintain the pleasure of ea ng by providing posi ve messages about food choices, while
limi ng food choices only when indicated by scien ﬁc evidence
● To provide the individual with diabetes with prac cal tools for day-to-day meal planning
Eﬀec veness of Diabetes Nutri on Therapy: Consensus recommenda ons97
● Refer adults living with type 1 or type 2 diabetes to individualized, diabetes-focused MNT at
diagnosis and as needed throughout the life span and during mes of changing health status to
achieve treatment goals. Coordinate and align the MNT plan with the overall management
strategy, including use of medica ons, physical ac vity, etc., on an ongoing basis.
● Refer adults with diabetes to comprehensive diabetes self-management educa on and
support (DSMES) services according to na onal standards.
Diabetes-focused MNT is provided by a registered die an nutri onist/ registered die an
(RDN), preferably one who has comprehensive knowledge and experience in diabetes care.
● Refer people with prediabetes and overweight/obesity to an intensive lifestyle interven on
program that includes individualized goal-se ng components, such as the Diabetes
Preven on Program (DPP) and/or to individualized MNT.
● Diabetes MNT is a covered Medicare beneﬁt and should be adequately reimbursed by
insurance and other payers or bundled in evolving value-based care and payment models.
● DPP-modeled intensive lifestyle interven ons and individualized MNT for prediabetes
should be covered by third-party payers or bundled in evolving value-based care and payment
models.
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Role of individual macronutrients on disease prognosis: Focus on
Proteins
● Evidence suggests that there is not an ideal percentage of calories from carbohydrate,
protein, and fat for all people with or at risk for diabetes; therefore, macronutrient distribu on
should be based on individualized assessment of current ea ng pa erns, preferences, and
metabolic goals. On an average, it has been observed that people with diabetes eat about 45%
of their calories from carbohydrate, 36–40% of calories from fat, and the remainder (16–18%)
from protein. Regardless of the macronutrient mix, total energy intake should be appropriate
to weight management goals. ⁹⁷⁻¹⁰⁰
● On a prac cal level, Joslin Diabetes Centre, an outpa ent clinic dedicated to research and
pa ent care to prevent and treat diabetes, has seen great success with its Why WAIT (Weight
Achievement and Intensive Treatment) program, an ea ng plan based on 40–45% of energy
from carbohydrate, 20–30% of energy from protein, and <35% from fat.111
● When counseling people with diabetes, a key strategy to achieve glycaemic targets should
include an assessment of current dietary intake followed by individualized guidance on selfmonitoring carbohydrate intake to op mize meal ming and food choices and to guide
medica on and physical ac vity recommenda ons. ⁹⁷

● People with diabetes and those at risk for diabetes are encouraged to consume at least the
amount of dietary ﬁbre recommended for the general public; increasing ﬁbre intake,
12

preferably through food (vegetables, pulses [beans, peas, and len ls], fruits, and whole intact
grains) or through dietary supplement, may help in modestly lowering A1C. ⁹⁷
A variety of ea ng pa erns have been shown modestly eﬀec ve in managing diabetes
including Mediterranean-style, Dietary Approaches to Stop Hypertension (DASH) style, plantbased (vegan or vegetarian), lower-fat, and lower-carbohydrate pa erns. ¹⁰¹⁻¹⁰⁵
Protein & Diabetes Mellitus a) Although high-protein diet has shown beneﬁcial eﬀects on glucose homeostasis in shortterm trials, emerging evidence suggest that protein ac ons on T2DM incidence may vary by
the amino acid types and food sources. ¹⁰⁶
b) Higher intake of animal protein such as red and processed meat has been posi vely
associated with risk of T2DM, ¹⁰⁷ while intake of plant-based sources of protein, ¹⁰⁸ such as
nuts, ¹⁰⁹ legumes and soy food, ¹¹⁰ has been associated with a signiﬁcantly lower risk of T2DM.
c) Two common misconcep ons about dietary protein in diabetes management are that a
certain amount of the protein consumed is converted into blood glucose and that consuming
too much protein can lead to diabe c kidney disease. These misconcep ons have been
disproven.111
d) A protein intake of this amount (20–30% of total energy intake) can be beneﬁcial by
improving glycaemic control, aiding in sa ety and preserva on of lean body
mass during weight loss in those with both diabetes and prediabetes, and providing for the
increased protein requirements of the older adult. 111
e) From this and subsequent studies, it was ul mately determined that dietary protein does
not increase postprandial glucose concentra ons, but rather, acts as an insulin secretagogue,
synergis cally s mula ng insulin secre on to reduce the blood glucose response to ingested
carbohydrate. 111
f) Energy-restricted HP/LC diets are now recognised as viable op ons for people with T2D ⁹⁶
Several landmark diabetes preven on trials have shown promising results—namely, that
lifestyle measures that incorporate healthy ea ng, physical ac vity, and weight control can
successfully stave oﬀ and even prevent the onset of T2D in high-risk individuals to a greater
extent than medical therapy. Such studies showed reduc ons in risk up to 67%. 111
Medical Nutri on Therapy in India
From an Indian perspec ve, adjustments in diet should involve a careful considera on of
regional inﬂuences on lifestyle, culinary diversity, economic issues and local agricultural
considera ons to improve acceptance among individuals with T2DM. 111 The MNT should
therefore involve designing signature diet plans that are not only medically appropriate, but
also pa ent centric. 111 Research Society for the Study of Diabetes in India (RSSDI) and Indian
Council of Medical Research (ICMR) have used nutri onal principles while framing treatment
recommenda ons for diabetes and in agreement with the nutri on recommenda ons of the
American Diabetes Associa on (ADA) (Table 1).114-116
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RSSDI

ADA

ICMR

Recommended intake:
45–65% of total daily calories
(minimum intake: 130 g/day)

No speciﬁed recommended
intake

Recommended intake: 55–60%
of total daily calories

High ﬁbre diet: increased intake
of soluble and insoluble ﬁbres

High-ﬁbre and low-glycaemic
index diet

Intake of ﬁbre-rich foods

Preferred sources: pulses,
legumes, coarse grains,
sprouted grams, unprocessed
vegetables and fruits

Preferred sources: fruits,
vegetables, whole, grains,
legumes and dairy products
(milk and yoghurt)

Preferred sources: cereals, mixed
coarse grains, whole grains
(e.g., ragi, oats, barley, jowar),
whole pulses, whole fruits, salads
and soybeans, leafy vegetables,
fenugreek seeds

Carbohydrates

Subs tu on of polished white
rice with millets and brown rice

Restricted intake of all-purpose
ﬂour (maida)-based products

Proteins
Recommended intake: 10–15%
of total daily calories

Typically 15–20% of total energy
in individuals without diabe c
kidney disease

Recommended intake: 10–15%
of total daily calories

Recommended daily allowance
in individuals with T2DM and
compromised renal func on:
of 0.8 g/kg body weight/day
Preferred sources: not
men oned

Preferred sources: not
men oned

Preferred sources: vegetable
sources, low-fat milk and milk
products, ﬁsh and lean meat

Restricted intake of saturated
fats: < 10% of total daily calories

Restricted intake of saturated
fats: < 10% total daily calories

Restricted intake of saturated fats:
< 7% total daily calories

Minimal intake of trans fats

Minimal intake of trans fats

Minimal intake of trans fats
(hydrogenated vegetable fats)

Restricted intake of dietary
cholesterol: < 300 mg/day

Restricted intake of dietary
cholesterol: < 300 mg/day

Restricted intake of dietary
cholesterol: < 300 mg/day

Preferred sources of MUFA/PUFA: Preferred sources of
moderate intake of ﬁsh/seafood, MUFA/PUFA: fa y ﬁsh, nuts
chicken without skin and red
and seeds
a
meat as a source of PUFA
Not recommended: sunﬂower oil

Preferred sources of MUFA/PUFA:
groundnut, sesame, co on seed,
rice bran or saﬄower along with
soybean, mustard, canola, etc.,
as preferred choices for edible oils
containing MUFA and PUFA

Sugars and sweeteners
Reduced intake of reﬁned
sugars

Reduced intake of HFCS and
sucrose

Avoidance of sugar, honey, jaggery

Moderate intake of non-nutri ve
ar ﬁcial sweeteners

Subs tute nutri ve sweeteners
with non-nutri ve sweetener

Restricted use of ar ﬁcial
sweeteners and avoidance in
pregnant/lacta ng women with
diabetes
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RSSDI

ADA

ICMR

Avoid consump on of HFCS

Natural fructose/free fructose
from fruits (3–4% of energy
intake and not > 12) is
permissible

Avoidance of very sweet fruits
and fruit juices

Micronutrients and other dietary recommenda ons
Inclusion of micronutrients
(chromium, alpha-lipoic acid,
magnesium and zinc) as
b
adjunct to standard care

Not recommended

Not recommended

Restricted intake of dietary salt:
c
< 5 g/day

Restricted sodium intake:
c
< 2300 mg/day

Restricted intake of dietary
salt: ≤ 6 g/day

Avoidance of alcohol
consump on

Moderate alcohol
consump on

Moderate of alcohol consump on

Cessa on of tobacco use

Cessa on of any form of tobacco
use

a

Par cularly in pa ents with established cardiovascular disease
Insuﬃcient evidence available cFurther restric on in pa ents with diabetes and hypertension

b

HFCS high-fructose corn syrup, MUFA mono-unsaturated fa y acids, PUFA poly-unsaturated
fa y acids.

Diet & Nutri on Plan: Synergy to medica on & impact on outcome
It is well established that healthful ea ng, physical ac vity, and, in many cases,
pharmacotherapy are the founda ons of successful diabetes management.96
To achieve good metabolic control in diabetes and keep long term, a combina on of changes in
lifestyle and pharmacological treatment is necessary. Achieving near-normal glycated
haemoglobin (HbA1c) signiﬁcantly decreases risk of macrovascular and microvascular
complica ons.117 A recent posi on statement of the American Diabetes Associa on (ADA) and
the European Associa on for the Study of Diabetes (EASD) on a pa ent-centred approach in
the management of pa ents with T2DM118 gives an overview on how diﬀerent condi ons and
co-morbidi es may inﬂuence the choice of diﬀerent hypoglycaemic agents. 90 The ADA/EASD
suggests that ini al interven on should focus on lifestyle changes which have been proven to
be beneﬁcial.119 In general, drug therapy includes not only ini al hypoglycaemic agents, but
other intensiﬁca on strategies to maintain glycaemic control over me, o en requiring
several drugs with diﬀerent mechanisms of ac on.120 Physicians should be familiar with the
diﬀerent types of exis ng drugs for the treatment of diabetes and select the most eﬀec ve,
safe and be er tolerated by pa ents. 90 Ul mately, the aims of controlling glycaemia are – ⁹⁰
To avoid acute osmo c symptoms of hyperglycaemia,
● To avoid instability in blood glucose over me, and
● To prevent/delay the development of diabetes complica ons without adversely aﬀec ng
quality of life. Important proper es of an -hyperglycaemic agents that play a role in the choice
of drug(s) in individual pa ents are summarized in below table90
15
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Summary
● Globally, T2DM is at present one of the most common diseases and its levels are
progressively on the rise. It has been evaluated that around 366 million people worldwide
or 8.3% in the age group of 20-79 years had T2DM in 2011. This ﬁgure is expected to rise to
552 million (9.9%) by 2030.
● Diabetes is fast gaining the status of a poten al epidemic in India with more than 62 million
diabe c individuals currently diagnosed with the disease. India is deemed as the “Diabetes
Capital of the World”.
● Type 2 diabetes usually results from an interac on between a gene c ap tude, high-risk
behaviours and environmental risk factors. It is also known that lifestyle, and par cularly
dietary habits, play an important role in the development of diabetes.
● A healthful ea ng pa ern, regular physical ac vity, and o en pharmacotherapy are key
components of diabetes management.89,90
● For many individuals with diabetes, the most challenging part of the treatment plan is
determining what to eat. It is the posi on of the American Diabetes Associa on (ADA) that
there is not a “one-size-ﬁts-all” ea ng pa ern for individuals with diabetes. The ADA also
recognizes the integral role of nutri on therapy in overall diabetes management and has
historically recommended that Each person with diabetes be ac vely engaged in self-management, educa on, and
treatment planning with his or her health care provider, which includes the collabora ve
development of an individualized ea ng plan.
● Health educa on interven on is necessary so as to raise the awareness of pa ents about
their condi on and improved quality of life. Educa on is not just a part of the diabe c
treatment; it’s the treatment. Pa ents’ educa on has eﬀects on blood glucose level, body
weight, blood pressure and serum crea nine.
● Evidence suggests that there is not an ideal percentage of calories from carbohydrate,
protein, and fat for all people with or at risk for diabetes; therefore, macronutrient
distribu on should be based on individualized assessment of current ea ng pa erns,
preferences, and metabolic goals. On an average, it has been observed that people with
diabetes eat about 45% of their calories from carbohydrate, 36–40% of calories from fat,
and the remainder (16–18%) from protein. Regardless of the macronutrient mix, total
energy intake should be appropriate to weight management goals.
● On a prac cal level, Joslin Diabetes Centre, an outpa ent clinic dedicated to research and
pa ent care to prevent and treat diabetes, has seen great success with its Why WAIT
(Weight Achievement and Intensive Treatment) program, an ea ng plan based on 40–45%
of energy from carbohydrate, 20–30% of energy from protein, and <35% from fat.
● Higher intake of animal protein such as red and processed meat has been posi vely
associated with risk of T2DM, while intake of plant-based sources of protein, such as nuts,
legumes and soy food, has been associated with a signiﬁcantly lower risk of T2DM.
● Lot of studies determined that dietary protein does not increase postprandial glucose
17

concentra ons, but rather, acts as an insulin secretagogue, synergis cally s mula ng
insulin secre on to reduce the blood glucose response to ingested carbohydrate.
● Energy-restricted HP/LC diets are now recognised as viable op ons for people with T2D.
● It is well established that healthful ea ng, physical ac vity, and, in many cases,
pharmacotherapy are the founda ons of successful diabetes management.
● To achieve good metabolic control in diabetes and keep long term, a combina on of changes
in lifestyle and pharmacological treatment is necessary. Achieving near-normal glycated
haemoglobin (HbA1c) signiﬁcantly decreases risk of macrovascular and microvascular
complica ons.
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Dear Doctor,
Type 2 diabetes mellitus (T2DM) is a burning problem these days that affects more than 400
million people around the world. In 2040, there will be more than 640 million people with
diabetes worldwide. A healthy eating pattern, regular physical activity, and often
pharmacotherapy are key components of diabetes management. For many individuals with
diabetes, the most challenging part of the treatment plan is determining what to eat. It is the
position of the American Diabetes Association (ADA) that there is not a “one-size-ts-all”
eating pattern for individuals with diabetes and it will depend upon individual eating patterns,
preferences and metabolic goals. Energy-restricted High Protein / Low Carbohydrate diets
are now recognised as viable options for people with T2D.
It is indeed a pleasure to present to you this QMR issue by Dr. Paritosh Baghel, renowned
physician. In this issue he is enlightening us on “Role of diet & nutrition: Changing paradigm in
management of diabetes".
I signoff by once again reminding you to continue sending your comments and suggestion
regarding the QMR. Do write to me at rahul.badwaik@raptakos.com with your write ups,
notes or tidbits on various topics of interest that can make for informative and interesting
reading.
Dr. Rahul Badwaik
Vice President - Medical
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