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ABSTRACT

Diabetes is a major global health problem leading to high morbidity, mortality, and economic 
burden. Diabetes is connected to complex social, environmental, and behavioral factors and 
requires multisectoral evidence-based strategies to reduce its incidence and prevalence. 
Here we attempt to connect existing diabetes data with the underlying mechanism of the 
disease, while touching disease processes and traditional management approaches for dia-
betes and its complications. The major objective of this manuscript is to examine the effect 
of nontraditional treatment modalities, e.g. non-pharmaceutical interventions, supplements, 
alternative and integrative therapies etc., on diabetes. We performed an extensive literature 
search and review using electronic databases (PubMed and Google Scholar) to examine re-
cent and historical diabetes statistics, the underlying mechanism of the disease, traditional 
treatments, remission possibility, and finally, the role of alternative therapies and supplements 
in its management. We found that there is no sufficient evidence to make most of the alterna-
tive therapies the first line of management and prevention approach for diabetes. Long-term 
and large-scale studies are needed to evaluate the safety and efficacy of alternative medicine.
We feel that this review could urge other health researchers to plan comprehensive studies to 
examine the role of alternative or newly-identified therapies in diabetes. Also, this information 
can be useful for diverse health professionals and policymakers in developing and implement-
ing evidence-based strategies.
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IntRoductIon

Globally, over 422 million people are suffering from diabetes; 100 million of 
them are living in the United States. Among adults, the worldwide prevalence 
of this debilitating disease has increased from ~5% in 1980 to 8.5% in 2014.1 Just 
in the US, 9.4% of the population is suffering from diabetes, and over 84 million 
people have pre-diabetes.2 Since 1996, the proportion of people diagnosed with 
diabetes has been continuously increasing in the US among both genders (Fig-
ure 1).3 With this high prevalence, diabetes is responsible for high morbidity, 



Journal of Interdisciplinary Medicine 2019; Epub ahead of print

mortality, and healthcare-associated costs. In 2016, diabe-
tes was considered as the seventh leading cause of death 
globally.1 Some common complications of diabetes are 
heart disease, stroke, kidney disease, and nerve damage, 
which are responsible for long-term disability, and, even-
tually, high mortality.1,2 People who suffer from diabetes 
have two to three time higher chances of developing car-
diovascular and cerebrovascular events compared to those 
without the disease.1 

Diabetes is a condition that requires multisectoral, evi-
dence-based strategies in order to decrease its high preva-
lence globally. Here we attempt to connect existing dia-
betes data with the underlying mechanism of the disease, 
while touching disease processes and traditional manage-
ment approaches for diabetes and its complications. The 
major objective of this study is to examine the effect of 
nontraditional treatment modalities, e.g. non-pharmaceu-
tical interventions, supplements, alternative and integra-
tive therapies etc., on diabetes.

MAtERIALS And MEtHodS

We performed an extensive literature search and review 
using electronic databases (PubMed and Google Scholar). 
For diabetes-related statistics and facts, we reviewed well-
known, reputable data and information resources such as 
the websites of the Center for Disease Control and Preven-
tion (CDC) and World Health Organization (WHO). We 
reviewed only English-language literature and screened ar-
ticles by reviewing their abstracts for relevance and study 
type(s). For well-known facts as well as historical and re-

cent data, we used national repositories (the US Diabetes 
Surveillance System of the CDC).3 For the section regard-
ing disease mechanism, we used keywords such as “dia-
betes pathobiology”, “diabetes underlying mechanisms”, 
“social factors related to diabetes” etc. For the section 
regarding diabetes reversal, we used “diabetes reversal”, 
“T2D remission”, “low-calorie diet”, “bariatric surgery”. 
For the last section, we used “diabetes non-pharmaceutical 
or alternative therapies”, followed by “diabetes and (cin-
namon, mulberry leaf extract, yoga, acupuncture, tai chi, 
turmeric, chromium, and other identified well-researched 
supplements)”. Multiple phrases and the combination of 
the above keywords were used. We focused particularly on 
the outputs of randomized controlled trials in the form of 
original articles, brief reports (early findings), and review 
(meta-analysis, systematic) articles. We also examined 
articles where animal models were used, especially while 
examining the role of alternative therapies. A total of 59 
articles and sources were used in our study. For the pur-
pose of this paper, the term “diabetes” represents type 2 
diabetes and excludes type 1 and gestational diabetes, with 
the exception of data from the US Diabetes Surveillance 
System, where we are unable to differentiate between dif-
ferent types of diabetes.3

MEcHAnISM, cAuSES, And 

PREdISPoSInG FActoRS

Diabetes is caused by complex underlying processes con-
nected to lifestyle and genetics. For example, increasing 
age has a direct impact on diabetes, as suggested by sev-
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FIGURE 1. Diagnosed diabetes, adults aged 18+ years by gender, age-adjusted percentage, United States3
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eral studies.2,4 Furthermore, in the US, certain racial and 
ethnic groups such as African Americans, American Indi-
ans/Alaska Natives, and Hispanics are more likely to suffer 
from this disease compared to Asians and Caucasians.2,3 
(Figure 2). 

Moreover, studies show that among adults, lower edu-
cation level, obesity (central or generalized), hyperten-
sion, lipid disorders, lack of physical activity (sedentary 
lifestyle), family history of diabetes, and marriage (current 
or prior) increase the chance of suffering from diabetes.2–9 
Data from the US Diabetes Surveillance System shows that 
the age-adjusted percentage of diagnosed diabetes among 

adults tends to be higher among males (versus females), 
especially after the late 1990s (Figure 1).3 Looking back to 
the early 1980s, this percentage was slightly higher among 
females, suggesting the need to examine the effect of gen-
der on diabetes and the phenomenon behind the temporal 
variation of this data (Figure 1). Education level seems to 
have an impact on diabetes among adults throughout the 
examined time frame (1980–2017), with an upward trend 
for all three levels – elementary school, high school, and 
university (Figure 3).3 US Diabetes Surveillance System 
data does not differentiate between different types of dia-
betes; however, since type 2 diabetes (T2D) accounts for 

0

2

4

6

8

10

12

14

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

Pe
rc
en
t

Years

White Black Asian Hispanic

FIGURE 2. Diagnosed diabetes, adults aged 18+ years by race/ethnicity, age-adjusted percentage, 

United States3
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90–95% of all diagnosed cases, T2D trends are assumed to 
have similarities with the data presented here.3

Interestingly, tobacco use has also been linked to dia-
betes through direct oxidative and inflammatory stress on 
the pancreatic tissue or indirectly in the presence of other 
predisposing social-cultural, physical, and behavioral fac-
tors.10 Increased body mass index (BMI) and waist circum-
ference (WC) is widely known to be connected to diabetes 
and can have both lifestyle-related, as well as genetic con-
nections to the disease.10 Poor oral or periodontal health is 
also known to be connected with diabetes deterioration.11 
Due to obesity, increased adipose tissue acts like an endo-
crine gland biochemically and is linked to higher levels of 
C-reactive protein, tumor necrosis factor, and certain in-
terleukins, which can lead to insulin resistance and finally 
diabetes.12–16 Oxidative stress, along with overnutrition-re-
lated lipotoxicity and glucotoxicity, leads to inflammation 
that is critical in the pathogenesis of diabetes. Long-term 
hyperglycemia results in impaired pancreatic beta cell 
function, followed by permanent damage to the insulin-
releasing function of these cells. Thus, it is important to 
manage this disease as soon as possible or before irrevers-
ible cell damage occurs, because certain cell functions can 
be recovered in earlier stages of the disease.12,17

tRAdItIonAL MEtHodS oF 

PREVEntIon And MAnAGEMEnt

The management of diabetes through pharmaceutical 
agents and behavioral modification is well-documented; 
its aim is to maintain normal blood glucose levels through 
medication and/or insulin.18 Table 1 presents the main 
types of medication that are used in the management of 
diabetes.

This can also be attained by adopting a healthier lifestyle, 
especially through a balanced diet and physical activity. In 
order to avoid long-term complications, it is advisable to 
also control blood cholesterol, blood pressure, and body 
weight, as all these parameters are interconnected.1,7,8,18 
The factors that are able to prevent diabetes complications 
are also able to prevent the development of the disease if 
adopted among diabetes-free individuals, i.e. healthy diet, 
physical activity, avoiding alcohol and tobacco, good sleep 
hygiene. and lowering stress levels can prevent diabetes, 
but they can also reduce its complications amongst those 
who already have the disease.18

dIABEtES REMISSIon 

Diabetes remission or reversal is possible, especially among 
obese patients who undergo bariatric surgery.19–21 Stud-
ies show that Roux-en-Y gastric bypass surgery can lead 
to complete remission of diabetes in most of the patients 
through weight loss and other, unrelated physiological 
changes that occur in the body postoperatively.20 Bariatric 
surgery also has a positive health influence on diabetes-
related complications and mortality.19,21 In fact, in 2016, 
during the 2nd Diabetes Surgery Summit, an international 
diabetes consensus group recommended bariatric or met-
abolic surgery to be used as a treatment for T2D among pa-
tients with obesity and/or comorbidities.22,23 Non-surgical 
diabetes remission is also a possibility.12 Studies show that 
sustainable weight loss, along with low- or very low-calo-
rie diet, with or without medication adjustment and physi-
cal activity programs, can have positive effects on diabetes 
remission.12,24,25 Furthermore, reversal is found to be more 
effective among recently diagnosed young patients, as well 
as those who undergo intensive sustainable weight loss 

TABLE 1. Oral diabetes medicines: groups, examples and mechanisms18

Group Example Mechanism

Alpha-glucosidase inhibitors acarbose, miglitol Delayed breakdown and absorbtion of carbohydrates in the 
small intestine

Biguanides metformin Decreased liver glucogenesis, increased insulin sensitivity

Bile acid sequestrants colesevelam Decreased blood cholesterol and sugar levels

Dopamine agonists bromocriptine Decreased glucose release from the liver

Dipeptidyl peptidase-4 inhibitors alogliptin, linagliptin, sitagliptin, 
saxagliptin

Increased insulin release from the pancreas and decreased 
glucose release from the liver

Meglitinide nateglinide, repaglinide Increased insulin release from the pancreas

Sodium-glucose cotransporter-2 (SGLT2) inhibi-
tors

dapagliflozin, canagliflozin, 
empagliflozin

Increased sugar excretion through the kidneys

Sulfonylureas glipizide, glyburide, glimepride Increased insulin release from the pancreas

Thiazolidinediones pioglitozone, rosiglitozone Decreased insulin resistance
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programs.24–27 Diabetes reversal through diet and physi-
cal activity alone can be a challenging process, as studies 
show that even after 2–5 months of restricted or low-cal-
orie diet, only around half of the participants were able 
to maintain normal blood glucose levels during the 6–12 
months of follow-up.28 Even though bariatric surgery is 
the best method to achieve long-term diabetes remission, 
its success depends on patient- (other health conditions, 
poor dietary compliance post-operatively etc.) and non-
patient-related (type of surgery, complications of surgery 
etc.) factors.23 Moreover, at this point, the role of caloric 
or carbohydrate restriction in the long-term or permanent 
reversal or remission is still not promising. 

non-PHARMAcEutIcAL And 

ALtERnAtIVE tHERAPIES

Physical activity. A non-pharmaceutical approach can 
play an important role in diabetes management as it can 
improve cell sensitivity to insulin and blood glucose lev-
els, reducing the risk of heart disease, nerve damage, and 
other complications. The recommended goal is moderate 
to vigorous physical activity of 150 minutes or more per 
week, which can be divided into 3 days without having 2 
consecutive exercise-free days.29,30 Specifically, practicing 
yoga has been found to be more effective than aerobic ex-
ercise in a systematic review and meta-analysis where yoga 
resulted in a significant decline in fasting and posprandial 
blood sugar levels, hemoglobin A1c (HBA1c), and body 
mass index compared to the control group (physical activ-
ity only).29 Another systematic review has shown that yoga 
can have a positive influence on glycemic control through 
reduced insulin resistance and it can improve the meta-
bolic profile through decreased oxidative stress, dyslip-
idemia, and obesity.31,32 We also found in a meta-analysis 
that tai chi can help in diabetes management, especially if 
practiced on a long-term basis; however, the study did not 
find any differences between the benefits of tai chi versus 
aerobic exercise.33

The role of acupuncture in diabetes management is not 
clear and requires further research; however, studies indi-
cate that in animal models acupuncture has effects on body 
weight through changes in food intake, leptin and lipid 
metabolism, and on blood glucose through improved in-
sulin release and insulin signal pathways, leading to better 
sensitivity and helping with the inflammatory response.34 
In a randomized controlled trial with recently diagnosed 
diabetic patients, combined therapy of electroacupunc-
ture and rosiglitazone improved insulin activity; however, 
a large sample and long-term studies were also recom-

mended by the authors to better understand the effective-
ness of this phenomenon.35

The role of cinnamon extract derived from the bark 
of the cinnamon tree in diabetes management is also not 
clear scientifically. A review study has found that cinna-
mon could be beneficial in reducing blood glucose and 
HBA1c levels in some studies, but it has not been able to 
achieve American Diabetes Association treatment goals.36 
Other studies have shown that cinnamon can reduce blood 
sugar and lipid levels among study participants through 
increased glucose transporter-4 receptor activity and re-
duced pancreatic and intestinal amylase activity.36–38 One 
trial has shown a significant reduction in blood sugar level 
among participants when using mulberry leaf extract along 
with cinnamon.39

Turmeric (Curcuma longa) belongs to the ginger fam-
ily and contains curcumin. In animal studies, curcumin 
reduced blood sugar and HBA1c levels, and increased 
insulin sensitivity.40 According to another review article, 
curcumin supplementation has resulted in a decrease in in-
flammatory cytokines among participants who had meta-
bolic syndrome.41 Along with improved insulin sensitivity, 
curcumin also had a role in reducing dyslipidemia and high 
blood pressure.41

Chromium is a relatively common supplement, con-
sidered in some literature an essential micronutrient.42 Al-
though there are no large-scale, long-term studies focused 
specifically on its role in diabetes, a 2015 study showed that 
the odds of developing diabetes was lower among people 
who were using chromium-containing supplements in the 
past 30 days, and supplements without chromium did not 
have any impact on diabetes diagnosis.43 Although some 
studies suggest that chromium improves insulin sensitivity 
and glucose tolerance, the results are not consistent and 
do not favor chromium as a promising supplement in the 
management of diabetes.42,44

Ginseng species, especially American ginseng, has been 
shown to decrease blood glucose and HBA1c levels.45 Fur-
thermore, in animal models, both Asian and American 
ginseng had hypoglycemic effects.42

Lipoic acid or alpha lipoic acid is a supplement labeled 
as an antioxidant, which has shown effectiveness in reduc-
ing diabetic neuropathy through reduced lipid peroxida-
tion and some role in the prevention of diabetic renal in-
jury as well.46,47 The supplement is also known to improve 
insulin sensitivity.42

Garlic (Allium sativum) supplementation among pa-
tients with dyslipidemia is able to reduce total cholesterol 
and blood pressure among hypertensive patients, which 
could be helpful in the long-term management of diabe-
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tes complications.48,49 It is evident from studies that garlic 
can act as an antioxidant and cause hypoglycemia in animal 
models.50 Moreover, aged black garlic may have some ben-
efits in reducing diabetes complications.50

Aloe vera has been used as a treatment for diabetes in 
the Arabian Gulf region.51 The oral use of aloe vera gel 
was able to cause hypoglycemia and beta cell activation in 
some studies.51,52 In a small human trial, aloe vera juice ad-
ministered along glibenclamide had a significant effect in 
reducing blood sugar and triglyceride levels compared to 
glibenclamide alone.52,53

Other nutrients or supplements with some evidence 
of improvement in insulin sensitivity include calcium, L-
carnitine, L-arginine, glutathione, vanadyl sulfate, taurine, 
omega-3 fatty acids, coenzyme Q10 etc.42,54 Furthermore, 
zinc and potassium deficiency could be associated with in-
sulin resistance.42 Some vitamins (e.g. D, C, E, B) may be 
beneficial in diabetes management through their antioxi-
dant effect and/or their role in glucose metabolism.42,54,55

SuMMARY And concLuSIonS

Diabetes is a preventable condition that can be controlled 
by implementing multisectoral approaches. It is widely 
known that reducing certain risk factors, such as increased 
body weight, sedentary lifestyle, and an unhealthy diet, 
could have a large impact on the prevalence of this dis-
ease. Obesity is considered a major predisposing factor for 
diabetes, and similarly to obesity, diabetes is connected to 
complex social, environmental, and behavioral factors.56 

Moreover, dietary habits, specifically the consumption of 
high-energy foods (rich in sugar, fat etc.), are known to be 
linked with morbidity and mortality.57 The Global Health 
Risks (GHR) report of the WHO provides data regarding 
mortality and burden of disease attributable to selected 
major risk factors for diabetes, as shown in Figure 4.58,59

In our literature review, we found that there is no suf-
ficient evidence to make most of the alternative therapies, 
including minerals and vitamins, the first line of manage-
ment and prevention approach for diabetes. Furthermore, 
most of the studies were short-term and/or with a limited 
number of participants, or alternatively implemented in 
animal models. Despite the fact that some of these stud-
ies show significant findings, larger scale use of alterna-
tive therapies requires further research and evidence. The 
safety and efficacy of alternative medicine also need to be 
evaluated by well-designed, controlled clinical trials. One 
limitation of our review is that we did not explore the role 
of (all or) many other supplements (e.g. herbs, plants) in 
diabetes management, as our focus was to examine rela-
tively well-known and well-researched substances and ap-
proaches. Moreover, some treatments, e.g. physical activ-
ity and, to some extent, the use of minerals, vitamins etc., 
may not be considered as alternative therapies, as these 
could already be an important part of the traditional dia-
betes management plan. The findings shared in this paper 
cannot be used as a substitute for the advice of a qualified 
health professional; however, we feel that this paper could 
urge other health researchers to plan comprehensive stud-
ies in order to further examine the role of alternative or 

Factors Recommendations Expected outcome

Low levels of physical 

activity

150 minutes or more of 

physical activity per week 

(moderate or vigorous) 

27% reduction in the risk 

for diabetes 

Overweight/obesity

Multidimensional 

approaches: diet, physical 

activity, behavioral 

modification, community-

based programs, bariatric 

surgery etc. 

44% reduction in the risk 

for diabetes 

Raised blood sugar 

levels (without diagnosed 

diabetes)

Early screening > 

behavioral modification, 

regular health follow-ups 

Reduction of 6% of all 

global deaths, 22% of all 

ischemic heart disease, 

and 15% of all stroke-

related deaths

FIGURE 4. Selected risk factors, associated recommendations, and their expected impact on diabe-

tes outcomes58
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newly identified therapies in diabetes. Also, this infor-
mation can be useful for various health professionals and 
policymakers in developing and implementing evidence-
based strategies.
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