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Reversing Type 2 Diabetes Through Functional Medicine
PRiti NANdA siBAl

AbstrAct
Diabetes is one of the biggest global health emergencies of the 21st century. Overall, 425 million people worldwide 
are estimated to have diabetes, with India being home to the second largest number of people suffering with diabetes. 
A recent analysis showed that diabetes-related complications are continuously on the rise. These complications affect 
almost all systems of the body leading to retinopathy, neuropathy, nephropathy, cardiovascular disorders, diabetic 
foot, depression, anxiety and even eating disorders in diabetes patients, severely affecting the patient’s quality-of-life. 
Traditional approach towards treating type 2 diabetes does not try to alter the course of diabetes at the prediabetes 
stage. It works on the symptoms, and as a result, the basic pathology keeps on getting intense and therefore, the number 
and dose of medicine keeps on increasing every few years. Functional medicine provides a holistic approach towards 
managing diabetes and reducing the complications associated with it. This review discusses the functional medicine 
approach, detailing the early diagnosis approach, preventive strategy, regular monitoring of blood glucose parameters 
and treatment approach of diabetes including diet management, exercise, functional foods, nutritional supplements 
and genetic and lifestyle interaction.
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Diabetes is one of the largest global health 
emergencies of 21st century. Overall, 425 
million people worldwide are estimated to have 

diabetes, with almost 79% living in low- and middle-
income countries. India is home to the second largest 
number of adults living with diabetes worldwide, after 
China. In 2014, 8.5% of adults aged 18 years and older 
had diabetes. In 2016, diabetes was the direct cause of 
1.6 million deaths and in 2012 high blood glucose was 
the cause of another 2.2 million deaths.

Diabetes is an ever-growing problem, primarily due 
to a lack of lifestyle education and physical activity as 
well as the consumption of high-calorie, low-nutrient, 
processed foods. Diabetes has various and often 
devastating complications such as heart disease, stroke, 
high blood pressure, nerve damage, kidney damage, 
eye damage, foot damage, hearing impairment, skin 
conditions such as bacterial and fungal infections and 
even Alzheimer’s disease. With 1 out of 11 people 
suffering from diabetes, the disease disrupts all 
aspects of human physiology and increases the risk of 
cardiovascular disease, cancer, cognitive decline and 
virtually every other disease.

Functional medicine plays a crucial role in managing 
and reversing diabetes by applying itself to laboratory 
testing, performing an extensive evaluation of the 
patients’ overall lifestyle and health history leading 
to detection of issues, which can be reversed using 
intensive lifestyle changes. Functional medicine can 
control the blood glucose levels, as well as help in 
reducing many other linked health issues of the patient. 
Functional medicine is successful in not only optimizing 
glycosylated hemoglobin (HbA1c) and blood glucose 
levels, but also reversing diabetes completely.

conventionAl Medicine ApproAch

In conventional approach to diabetes treatment, 
inadequate time is spent on identifying the root cause 
of the disease. In traditional practice, the common 
approach is to wait till the patient is in later stages of 
diabetes and not much is done to alter the course of the 
disease in its early (insulin resistance) or prediabetes 
stage when the body is more responsive to diet and 
lifestyle changes.

FunctionAl Medicine ApproAch towArds diAbetes

Functional medicine approach works by applying itself 
to detailed laboratory testing, performing an extensive 
evaluation of the patient’s overall lifestyle and health 
history leading to detection of issues, which can be 
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reversed using intensive lifestyle changes. In patients 
who are already diagnosed with type 2 diabetes, 
functional medicine approach tends to look for the root 
cause and correct it, thereby alleviating many (if not 
all) symptoms associated with diabetes (Fig. 1).

Getting to the Root Cause of Diabetes

Blood glucose is a symptom of diabetes and not the 
cause of diabetes. Hence, it is important to understand 
that treating only the symptoms will not be helpful 
in alleviating diabetes. It thus becomes imperative to 
detect the primary cause of diabetes.

insulin resistance

Insulin is an important hormone released by β-cells in the 
pancreas with one of its key functions being balancing 
the blood glucose levels in the body. To achieve blood 
glycemic control, insulin undergoes a process which 
allows the glucose floating in the blood to efficiently 
get absorbed into individual cells throughout the 
body (muscle, fat, liver, etc.). In the presence of insulin 
resistance, this process is disrupted, leading to a release 
of more insulin, to ensure that the glucose is absorbed in 
the body cells. However, as the blood glucose increases 
owing to lifestyle, genetics, toxins or mitochondrial 
function impairment, the β-cells are unable to produce 
more insulin, which causes an excess build-up of 
glucose in the blood. This excess glucose then damages 
cells throughout the body, and these symptoms present 
as diabetes complications in the body. 

chronic stress

Chronic stress is another factor leading to insulin 
resistance which in turn causes type 2 diabetes. Stress 
increases cortisol levels in the body, which increases 

blood glucose levels. In case, the stress is temporary, 
there is no problem; however, if the stress persists 
due to a high-stress work environment, or disturbed 
family life, then the persistently elevated cortisol causes 
persistently elevated blood glucose and the β-cells are 
unable to secrete adequate insulin. High perceived 
stress is associated with insulin resistance and a 
significantly increased risk of type 2 diabetes in adults.

lack of sleep

Research has shown that sleep deprivation is also 
linked to insulin resistance. A study conducted among 
9 healthy subjects (5 men and 4 women) has shown 
that partial sleep deprivation during only a single 
night induces insulin resistance in multiple metabolic 
pathways in healthy subjects. This physiological 
observation is of relevance for variations in glucose 
regulation in patients with type 2 diabetes. Sleep 
deprivation increased plasma nonesterified fatty acid 
levels.

Microbiome

Another theory suggests that an imbalance in the 
body’s flora and fauna leads to an overgrowth 
of harmful bacteria carrying lipopolysaccharide. 
Lipopolysaccharide release has also been associated 
with insulin resistance. Research has also shown that 
patients with hypovitaminosis D are at higher risk of 
insulin resistance and the metabolic syndrome.

Methylation status

Epigenetic modifications, including DNA methylation, 
have been identified as one mechanism by which the 
environment interacts with the genome and there is 
evidence that alterations in DNA methylation may 
contribute to the increased prevalence of type 2 diabetes.

smoking

Cigarette smoking is a well-known risk factor in many 
diseases, including diabetes. Many studies have reported 
the unfavorable effects of smoking on diabetes mellitus. 
Smoking increases the risk of developing diabetes, and 
aggravates the micro- and macrovascular complications 
of diabetes mellitus. Smoking is associated with insulin 
resistance, inflammation and dyslipidemia, but the 
exact mechanisms through which smoking influences 
diabetes mellitus are not clear. However, smoking 
cessation is one of the important targets for diabetes 
control and the prevention of diabetes complications.

Genetic propensity to diabetes

Type 2 diabetes has a strong link to family history and 
lineage, although it also depends on environmental 

Figure 1. Functional medicine approach for diabetes 
management.
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factors. The underlying genetic basis for mortality 
likely involves complex interactions with factors related 
to ethnicity, type 2 diabetes and body weight. Type 
2 diabetes is partly genetically determined. Genetic 
factors that increase type 2 diabetes susceptibility may 
also raise mortality risk through type 2 diabetes or its 
related complications.

Preventing Type 2 Diabetes

Functional medicine takes a proactive approach in 
preventing type 2 diabetes. A detailed testing allows 
functional medicine practitioners to identify and 
initiate the reversal of problematic changes such as 
insulin resistance much sooner than the standard care 
in conventional approach of diabetes management. 
Functional medicine has laid down completely new 
standards for allowing early detection of diabetes so 
that it can be easily nipped in the bud.

Detailed Laboratory Testing

Functional medicine follows a detailed lab testing and 
has more sensitive parameters than other conventional 
diagnostic methods. It is a well-known fact that 
conventional lab ranges for blood glucose and HbA1c 
which are considered by clinicians when screening for 
diabetes allow for quite high range of blood sugars 
before diabetes is diagnosed.

Current recommendations from the American Diabetes 
Association for laboratory values that qualify a patient 
for type 2 diabetes include:

 Â HbA1c: <7.0%
 Â Two-hour postprandial blood glucose: <180 mg/dL
 Â Fasting blood glucose: 80-130 mg/dL.

However, functional medicine looks for early warning 
signs such as mild elevations of glucose or of insulin 
resistance. Early markers for type 2 diabetes and related 
conditions in functional medicine are:

 Â Fasting glucose: 84 mg/dL
 Â Elevated triglyceride level
 Â Elevated uric acid level
 Â Low high-density lipoprotein (HDL)
 Â Elevated low-density lipoprotein (LDL)
 Â HbA1c: >5.4%
 Â Increased insulin or C-peptide levels (for long-term 

average insulin production)
 Â Antibodies such as glutamic acid decarboxylase 

(GAD65), pancreatic islet cells

 Â Increased waist size (>40 inches in men; >35 inches 
in women)

 Â Waist-to-hip ratio >0.85 in females and >0.90 in 
males

 Â Elevated blood pressure.

All these early warning signals, help in early diagnosis 
of diabetes or insulin resistance, hence curbing the 
progression to diabetes. Timely approach targeting the 
cause of this variation helps in completely reversing 
the condition and helps patients in regaining optimal 
health conditions.

Treatment of Type 2 Diabetes

In contrast to conventional medicine approach, 
functional medicine takes the path of supporting diet 
and lifestyle changes in the patient as the primary 
treatment for type 2 diabetes (Fig. 2) and optimizing 
the laboratory markers.

Under the vestiges of functional medicine, the patient 
is educated at length about food and nutrition, lifestyle 
changes and balancing laboratory markers through 
various scientific approaches, a typical visit averaging 
about between half an hour to 90 minutes.

healthy gut

Research has shown that an altered, inflammatory gut 
microbiota is of utmost importance in the development 
of type 2 diabetes. A recent study showed that metformin 
has an effect on the gut microbiota; the drug increases 
levels of Akkermansia muciniphila, which is a commensal 
gut bacterium, associated with reduced inflammation 
and improved metabolic health. This supports the fact 
that the gut microbiota plays a pivotal role in type 2 
diabetes.

Several prebiotics and probiotics have been investigated 
for their antidiabetic and gut health-promoting effect.  
A prebiotic fiber found in mushrooms and konjac 
root has been found to boost the blood glucose levels, 

Figure 2. Components of functional medicine approach to 
manage diabetes.
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IJCP Sutra: "Bananas can boost your mood – The next time you’re feeling down, reach for a banana."

Genetic propensity to diabetes

Type 2 diabetes has a strong link to family history and 
lineage, although it also depends on environmental 
factors. The underlying genetic basis for mortality 
likely involves complex interactions with factors related 
to ethnicity, type 2 diabetes and body weight. Type 2 
diabetes is partly genetically determined. Genetic 
factors that increase type 2 diabetes susceptibility may 
also raise mortality risk through type 2 diabetes or its 
related complications. 

preventing type 2 diabetes

Functional medicine takes a proactive approach in 
preventing type 2 diabetes. A detailed testing allows 
functional medicine practitioners to identify and 
initiate the reversal of problematic changes such 
as insulin resistance much sooner than the standard 
care in conventional approach of diabetes management. 
Functional medicine has laid down completely new 
standards for allowing early detection of diabetes so 
that it can be easily nipped in the bud.  

detailed laboratory testing

Functional medicine follows a detailed lab testing and 
has more sensitive parameters than other conventional 
diagnostic methods. It is a well-known fact that 
conventional lab ranges for blood glucose and HbA1c 
which are considered by clinicians when screening for 
diabetes allow for quite high range of blood sugars 
before diabetes is diagnosed. 

Current recommendations from the American Diabetes 
Association for laboratory values that qualify a patient 
for type 2 diabetes include:

 Â HbA1c: <7.0%
 Â Two-hour postprandial blood glucose: <180 mg/dL
 Â Fasting blood glucose: 80-130 mg/dL.

However, functional medicine looks for early warning 
signs such as mild elevations of glucose or of insulin 
resistance. Early markers for type 2 diabetes and related 
conditions in functional medicine are:

 Â Fasting glucose: 84 mg/dL
 Â Elevated triglyceride level
 Â Elevated uric acid level
 Â Low high-density lipoprotein (HDL)
 Â Elevated low-density lipoprotein (LDL)
 Â HbA1c: >5.4%
 Â Increased insulin or C-peptide levels (for long-

term average insulin production)

 Â Antibodies such as glutamic acid decarboxylase 
(GAD65), pancreatic islet cells

 Â Increased waist size (>40 inches in men; >35 
inches in women)

 Â Waist-to-hip ratio >0.85 in females and >0.90 in 
males

 Â Elevated blood pressure.

All these early warning signals, help in early diagnosis 
of diabetes or insulin resistance, hence curbing the 
progression to diabetes. Timely approach targeting the 
cause of this variation helps in completely reversing 
the condition and helps patients in regaining optimal 
health conditions. 

treatment of type 2 diabetes

In contrast to conventional medicine approach, 
functional medicine takes the path of supporting diet 
and lifestyle changes in the patient as the primary 
treatment for type 2 diabetes (Fig. 2) and optimizing the 
laboratory markers. 

Under the vestiges of functional medicine, the patient 
is educated at length about food and nutrition, lifestyle 
changes and balancing laboratory markers through 
various scientific approaches, a typical visit averaging 
about between half an hour to 90 minutes. 

healthy gut

Research has shown that an altered, inflammatory gut 
microbiota is of utmost importance in the development 
of type 2 diabetes. A recent study showed that 
metformin has an effect on the gut microbiota; the drug 
increases levels of Akkermansia muciniphila, which is a 
commensal gut bacterium, associated with reduced 
inflammation and improved metabolic health. This 
supports the fact that the gut microbiota plays a pivotal 
role in type 2 diabetes. 

Several prebiotics and probiotics have been investigated 
for their antidiabetic and gut health-promoting effect. 
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reducing effects of metformin. Similarly, inulin, a 
prebiotic found naturally in chicory, garlic, onions, 
leeks and asparagus, reduces fasting blood glucose and 
promotes a more metabolically healthy gut microbiota. 
Certain probiotic strains such as Lactobacilli and 
Bifidobacterium also improve biomarkers of 
inflammation and oxidative stress in type 2 diabetes 
and lower fasting blood glucose by promoting an anti-
inflammatory gut microbiota.

diet

Low-carbohydrate diet

A persistently growing body of research has indicated 
that low-carbohydrate diets are superior to high-
carbohydrate diets for the treatment of type 2 diabetes. 
A recent systematic review and meta-analysis of 
18 randomized controlled trials has found that 
reducing dietary carbohydrates produces significant-
improvements in HbA1c, triglycerides and cholesterol, 
while also lowering patient’s diabetes medication 
requirements.

Various large-scale clinical studies have compared 
the effectiveness of low-carbohydrate diet with high-
carbohydrate diet to treat diabetes. The results of these 
studies have again reiterated that low-carbohydrate 
diets consistently outperform high-carbohydrate diets 
for the management of type 2 diabetes. In addition, it 
also produces more significant improvements in blood 
glucose stability and lipid profiles and significantly 
reduces the need for medications. Along with quantity, 
it is also important to refine the quality of carbohydrates 
being consumed by the patients.

Low glycemic index diet

A meta-analysis of six small studies (n = 202) with 
short duration, revealed that overweight or obese 
people on low glycemic index diets lost more weight 
and had better improvement in lipid profiles than those 
receiving other diets.

Cyclic ketogenic diet

Cyclic ketogenic diet has emerged as an effective 
alternative diet that relies less on medication, and may 
even be a preferable option when medications are not 
available. This form of keto diet helps patients follow it 
more consistently and reap best and long-term results. 
The ketogenic diet substantially reduces the glycemic 
response that results from dietary carbohydrate as well 
as improves the underlying insulin resistance. Results 
of a study demonstrated that low-carbohydrate, keto 
diet resulted in significant improvement of glycemia, 
as measured by fasting glucose and HbA1c in patients 

with type 2 diabetes. An important point to note here 
is that this improvement was observed while diabetes 
medications were reduced or even discontinued. Along 
with this, participants also experienced moderate 
reductions in body weight, waist circumference and 
percent body fat. Another study has also shown that 
Mediterranean diet was associated with better glycemic 
control and cardiovascular risk factors than control 
diets, including a lower fat diet, suggesting that it is 
suitable for the overall management of type 2 diabetes.

Mediterranean diet

In a randomized, single-blind controlled trial, it was 
shown that a Mediterranean-style diet might be 
effective in reducing the prevalence of the metabolic 
syndrome.

Nutraceuticals in insulin resistance syndrome

Nutraceuticals or functional foods such as plant 
proteins have been shown to improve insulin resistance 
and reduce triglyceride secretion. Pro- and prebiotics, 
that are able to modify intestinal microbiome, reduce 
absorption of specific nutrients and improve the 
metabolic handling of energy rich foods. Lastly, specific 
nutraceuticals have proven to be of benefit such as red-
yeast rice, berberine, curcumin, acai, berry antioxidants, 
Ginkgo biloba, green tea as well as vitamin D. All these 
can improve lipid handling by the liver as well as 
ameliorate insulin resistance.

Micronutrients

Micronutrient recommendations for a diabetes patient 
include chromium, vitamin D, magnesium, CoQ10 and 
alpha-lipoic acid. Alpha-lipoic acid has been shown 
to be beneficial in the treatment of peripheral diabetic 
neuropathy. Benefits of magnesium supplementation 
on metabolic profile in diabetes patients have been 
found in many clinical studies.

exercise

It is a well-known fact that a sedentary lifestyle is a 
significant risk factor for type 2 diabetes, so exercise 
should be a central part of any treatment plan for the 
disease. Research has indicated that walking for just 
30 minutes a day reduces the risk of type 2 diabetes 
by approximately 50%. High intensity interval training 
also appears beneficial as it reduces fasting blood sugar, 
HbA1c and cardiovascular complications in type 2 
diabetes and is more effective than continuous aerobic 
activity for improving blood sugar control.

In addition to increased exercise, reducing sedentary 
time in daily life is also essential. Alternate sitting with 
working at a standing desk or treadmill desk, breaking 
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up prolonged sitting with standing or walking has 
been shown to improve the post-meal blood glucose 
response in those at risk for diabetes.

Maintaining sleep hygiene

Research has shown that short sleep duration or sleep 
loss may promote type 2 diabetes by interfering with 
energy metabolism and increasing insulin sensitivity. 
Sleep loss also impairs satiety, triggering cravings 
and overconsumption of sugary processed foods that 
increase the risk of diabetes. Obstructive sleep apnea, a 
common cause of sleep loss, promotes type 2 diabetes 
by inducing hypoxia, which in turn impairs insulin 
production by pancreatic β-cells.

Functional medicine focusses on strategies that correct 
obstructive sleep apnea, reduces severity of apnea and 
improves sleep quality and duration.

stress management

Research has shown that reducing psychological stress 
can improve blood sugar management in type 2 diabetes. 
Functional medicine adopts an approach to alleviate 
patient’s chronic stress and improve his overall health 
as well as reverse diabetes condition. Meditation, yoga, 
laughter therapy and breathing exercises have been 
found to reduce fasting blood glucose and post-meal 
glucose hike in diabetes patients. Functional medicine 
practitioners offer guided meditation, breathing 
exercises and relaxation techniques to the patients to 
alleviate stress.

pharmacological management

Although currently there are no Food and Drug 
Administration (FDA) approved medications 
specifically for the treatment of insulin resistance, the 
pharmacological agents that are often prescribed for 
insulin resistance in some patients include metformin 
and thiazolidinediones. Insulin is also used for some 
cases of insulin resistance. Metformin is a biguanide 
insulin sensitizer that is used as a first-line drug.

conclusion

Poor diet, a sedentary lifestyle, inadequate sleep, chronic 
stress, gut dysfunction and environmental toxins, 
genetics, toxic thoughts and disturbed mitochondrial 
function play a significant role in causing diabetes. 
Functional medicine is a science-based approach to 
preventing and treating diabetes that is focused on diet 
and lifestyle changes, and is the most effective first-line 
strategy for managing type 2 diabetes. It is an effective 
way to prevent, treat and manage type 2 diabetes. 
Reversing type 2 diabetes is no more a dream now.
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