Pre prints.org

Review Not peer-reviewed version

Diabetes and Ethnomedicine: A
Comprehensive Review of
Scientific Literature on Traditional
Medical Practices

Dr. Vishal Chandra , Pramod Yadav : , Vikas Raghuvanshi
Posted Date: 23 August 2023
doi: 10.20944/preprints202308.1622.v1

Keywords: Diabetes mellitus; Ethnomedicine; Herbal remedies; Dietary interventions; Evidence-based
review

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/2662264

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 August 2023 d0i:10.20944/preprints202308.1622.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Review

Diabetes and Ethnomedicine: A Comprehensive
Review of Scientific Literature on Traditional
Medical Practices

Dr. Vishal Chandra !, Pramod Yadav >* and Vikas Raghuvanshi 31

1 School of Life Sciences and Biotechnology, Chhatrapati Shahu Ji Maharaj University Kanpur, Uttar
Pradesh, India

2 Department of AFAF, Amity University Uttar Pradesh, India, Orcid - 0000-0003-4990-8020, Scopus profile -
58284090500

3 Madurai Kamaraj University, Tamil Nadu, India, Orcid - 0000-0001-8340-0752

* Corresponding author: Pramod Yadav, Department of AFAF, Amity University Uttar Pradesh, Noida
Campus, 201313, India, pramodyadavk3@gmail.com, prof.yadav.p@gmail.com, Orcid - 0000-0003-4990-
8020, Scopus profile - 58284090500 .

Abstract: Diabetes mellitus, a metabolic disorder that is persistent in nature, is identified by an
elevated concentration of glucose in the bloodstream. The disease has become a major public health
problem, affecting millions of people globally, and is associated with significant morbidity and
mortality. The increasing prevalence of diabetes and the lack of effective therapeutic interventions
have led to the exploration of alternative and complementary forms of therapy, including
ethnomedicine. Ethnomedicine is the study of traditional medical systems and the medicinal plants
used by Indigenous communities. In other words, Ethnomedicine refers to the traditional medical
practices and beliefs of a particular cultural or ethnic group. The most popular example of
traditional medicine is the use of Aloe vera for the treatment of various diseases such as sunburn,
cuts, burns, hypertension, diabetes, and jaundice for thousands of years [1]. In recent years, there
has been increasing interest in the potential role of ethnomedicine in the management of diabetes,
given its widespread use in many communities and its potential to offer cost-effective and culturally
acceptable treatment options. It encompasses a range of traditional healing practices, including
herbalism, acupuncture, and massage therapy. Despite the inconsistencies, there is growing
evidence to suggest that certain ethnomedical practices may be effective in the management of
diabetes [2,3]. For example, several studies have shown that certain herbal remedies, such as
cinnamon, ginseng, and bitter melon, may have potential benefits in terms of improving glucose
control and reducing the risk of complications associated with diabetes. Evidence-based
ethnomedicine is an approach that applies scientific principles and methods to evaluate the efficacy
and safety of traditional medical practices. This approach is crucial in the development of effective
and safe ways to treat diabetes. To date, there have been numerous studies conducted to examine
the efficacy and safety of various ethnomedical interventions for diabetes, including herbal
remedies, dietary changes, and physical activity [4]. However, it is important to note that not all
ethnomedical interventions for diabetes have been thoroughly evaluated, and many remain
unproven. Furthermore, some interventions may be associated with significant risks, particularly in
terms of drug interactions and adverse effects. As such, it is crucial that any ethnomedical
interventions for diabetes be carefully evaluated using rigorous scientific methods and that patients
be advised to consult with their healthcare provider before using any such interventions. It is
important to note that the results of these studies have been mixed, with some showing promising
results, while others have failed to demonstrate significant benefits. In this chapter, the evidence-
based current state of ethnomedicine for diabetes was reviewed. We first provide an overview of
diabetes and its pathophysiology, followed by a discussion of traditional medicinal practices used
to treat the disease. We then present a systematic review of the scientific literature on the use of
ethnomedicine for diabetes, focusing on herbal remedies and dietary interventions. Our review
found that several medicinal plants offered promising results to treat all types of diabetes. For
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example, Gymnema sylvestre, a traditional Indian herb, has been shown to reduce blood glucose
levels and improve insulin sensitivity [5]. Additionally, the use of bitter melon (Momordica
charantia) has been shown to reduce fasting blood glucose levels and improve glucose tolerance in
individuals with type 2 diabetes [6]. Another important aspect of ethnomedicine for diabetes is the
use of dietary interventions [7]. Traditional diets, such as the Mediterranean diet, have been shown
to have beneficial particularly in terms of improving glycaemic control, reducing the risk of
cardiovascular disease, and insulin sensitivity [8]. Additionally, the use of low-carbohydrate diets,
such as the ketogenic diet, has been shown to improve glycaemic control in individuals with type 2
diabetes [9]. Traditional medicine has a long history of treating the symptoms and managing the
condition. However, the efficacy and safety of these traditional practices have not always been
scientifically tested, and there is a lack of standardization and regulation in the production and use
of traditional remedies for diabetes. This creates a challenge for healthcare providers and patients,
who need to ensure that the treatments they use are safe and effective. Additionally, there is a need
for further research to understand the mechanisms by which traditional remedies may be effective
in managing diabetes and to determine the optimal dosage and administration methods [9]. Finally,
itis also important to understand that the use of traditional remedies may interact with conventional
medications, leading to adverse effects; for example, the use of Chinese traditional medicine, known
as “herb ginseng,” for the treatment of various health conditions, including diabetes sometimes
cause the side effect such as dizziness, confusion, and fainting while interacting with the anti-
diabetic medications [10]. Therefore, it is important to approach the use of ethnomedicine for
diabetes with caution and under the guidance of a qualified healthcare professional. In conclusion,
evidence-based ethnomedicine offers a promising approach to the treatment of diabetes. While
further research is needed to fully understand the mechanisms and safety of these interventions, the
results to date suggest that traditional remedies and dietary interventions have the potential to be
effective in the management of this disease. However, it is important to approach the use of
ethnomedicine for diabetes with caution and under the guidance of a qualified healthcare
professional and to continue to conduct rigorous scientific research to fully understand the benefits
and risks associated with these interventions.

Keywords: Diabetes mellitus; Ethnomedicine; Herbal remedies; Dietary interventions; Evidence-
based review

1. Introduction

Ethnomedicine is the study of the cultural knowledge and traditional practices of different ethnic
groups regarding health and disease over centuries. It encompasses various aspects of traditional
medicine, such as the beliefs, values, norms, symbols, rituals, and therapies that shape the
understanding and management of health problems in each society [11]. It also includes the use of
natural substances, such as plants and animals, that have bioactive properties and are employed for
healing purposes. It is an important source of information for understanding the diversity and
complexity of human health and illness across cultures and contexts. It also reveals how people
perceive, interpret and cope with their health issues in relation to their social, environmental,
spiritual, and historical circumstances. Ethnomedicine also provides insights into the local ecological
knowledge and practices that sustain the health and well-being of people and their environments
[11].

To simplify the study of Ethnomedicine history, it can categorise into the following sections: i)
Ancient Civilizations and Traditional Healing Systems such as a) In ancient India over five thousand
years ago, a holistic healing of traditional system of medicine was originated, latter known as
Ayurveda, based on the concept of balance among five elements (ether, air, water, fire, and earth)
and three doshas (vata, pitta and kapha) that govern the physiology and psychological functions of
the body [12]. Ayurvedic texts, such as the Charaka Samhita and Sushruta Samhita, discuss diabetes-
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like symptoms and propose herbal formulations and lifestyle modifications for managing the
condition. Ayurveda uses various herbs, minerals, metals, and animal products to treat diabetes, such
as turmeric, fenugreek, bitter gourd, neem, gymnema and shilajit [12]. b) Traditional Chinese
Medicine, dating back more than 2,500 years, incorporates various therapeutic modalities such as
acupuncture, herbal medicine, and dietary practices. TCM emphasizes restoring the balance of vital
energy (qi) and recognizes diabetes as a condition related to imbalances in bodily systems [13]. ¢) The
historical records from ancient Egypt reveal the use of natural substances like fenugreek, aloe vera, and
myrrh to treat symptoms resembling diabetes. The Ebers Papyrus, an Egyptian medical document
dating to 1550 BCE, contains references to diabetes and recommends plant-based remedies [14]. ii)
Indigenous Medicinal Practices such as a) a diverse system of medicine practised by various
indigenous tribes in North America, based on the concept of harmony among spirit, mind and body
and respect for nature. The various native American tribes possess a long history of ethnomedicine
for diabetes management [15]. For instance, the Ojibwa tribe in North America used a blend of herbs,
including blueberry leaves, to lower blood sugar levels. The Cherokee tribe utilized the bark of the
black gum tree as an antidiabetic remedy [15]. b) In addition, Aboriginal cultures in Australia also
have traditionally relied on medicinal plants like Gymmnema Sylvestre, which has hypoglycemic
properties, for managing diabetes. The Pintupi people in Central Australia also employed the use of
desert raisins (Solanum centrale) to control blood sugar levels [16]. ¢) Furthermore, in many African
countries, traditional healers have employed a wide range of plant-based remedies for diabetes
treatment. Bitter melon (Momordica charantia) and African bush mango (Irvingia gabonensis) are among
the commonly used plants due to their hypoglycemic effects [17]. iii) Modern Ethnomedicine
Practices such as countries like Indonesia, Malaysia, and the Philippines have a rich heritage of
ethnomedicine practices [18]. For instance, the leaves of the insulin plant (Costus igneus) have been
used in traditional Indonesian medicine to regulate blood sugar levels. Furthermore, traditional
remedies in South America involve the use of plants like yacon (Smallanthus sonchifolius) and stevia
(Stevia rebaudiana) to manage diabetes. These plants have a natural sweetness and are known for their
hypoglycemic effects [18].
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Figure 1. Pictorial view origin and sustainability of ethnomedicines.

Ethnomedicine can offer several advantages over conventional therapeutic interventions, such
as being more accessible, affordable, and acceptable to the people; being more holistic, personalized,
and culturally sensitive; being more preventive, promotive, and empowering; and being more
compatible with the local ecology and biodiversity [19]. One of the main focuses of ethnomedicine is
the study of traditional medical systems, which are coherent and comprehensive sets of concepts,
theories and methods that guide the diagnosis, prevention, and treatment of health problems in a
specific culture. Traditional medical systems are based on empirical observations, experiential
learning, oral transmission, and practical application of health knowledge over generations [20].
Traditional medical systems vary widely in their scope, content, structure, and function, depending
on the cultural and ecological context in which they operate. Another major focus of ethnomedicine
is the study of medicinal plants, which are plants that have pharmacological effects and are used for
therapeutic purposes by various ethnic groups[21-23]. Medicinal plants are an integral part of many
traditional medical systems, as they provide accessible, affordable, and effective remedies for a range
of health conditions. Medicinal plants are also a valuable resource for drug discovery, as they contain
numerous chemical compounds that have potential biological activities and can serve as leads for
developing new pharmaceuticals [20]. However, ethnomedicine for diabetes not only encompasses
plant-based remedies but also incorporates cultural and spiritual beliefs. Traditional healing practices
often involve rituals, ceremonies, and community support systems, which play a crucial role in
holistic diabetes management. It also faces other challenges and risks, such as lack of scientific
validation, standardization, and regulation; lack of integration and collaboration with the
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mainstream health system; lack of protection and preservation of the indigenous knowledge and
resources; and potential adverse effects or interactions with other therapies [20]. The chapter will
discuss the historical sources, concepts, methods, and practices of ethnomedicine for diabetes; the
identification, classification, and uses of medicinal plants for diabetes; the challenges and
opportunities for ethnomedicine for diabetes in the context of modern medicine; and the prospects
for ethnomedicine for diabetes research and development.

2. Diabetes Mellitus (DM)

2.1. Introduction

WHO reports that diabetes has become a major global public health challenge affecting millions
of people. From 1980 to 2014, diabetic peoples have increased approx. 108 million at a very faster rate
in low-income (like Afghanistan) and middle-income nations (like India, and Nigeria) compared to
high-income nations (like the USA and Canada) [24]. In 2019, diabetes is directly involved in 1.5
million deaths whereas 460 000 deaths were recorded due to kidney disease with diabetes as a
comorbidity [24]. The Greek physician Aretaeus of Cappadocia named the condition diabetes in the
second century AD, meaning “siphon” or “flowing through.” Later, the term mellitus was added by
the English physician Thomas Willis in the 17th century, meaning “honeyed” or “sweet”. Diabetes
mellitus is a prevalent and chronic endocrine disorder that affects the metabolism of carbohydrates,
leading to persistent hyperglycemia (high blood sugar levels) [24]. Hyperglycemia can cause acute
and long-term complications that impair the life-quality and increase mortality risks. Some of the
acute complications include diabetic ketoacidosis, hyperosmolar hyperglycemic state, and
hypoglycaemia. Some of the long-term complications bring in macrovascular diseases (like stroke,
and peripheral arterial and coronary heart disease), microvascular diseases (such as diabetic
retinopathy, nephropathy, and neuropathy) and diabetic foot ulcers [24].

2.2. Type of Diabetes
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Figure 2. No. of adult between age 20-79 with diabetes worldwide. (Source: IDF Diabetes Atlas 2019
[150].)

Mainly two types of diabetes were found: type 1 (TIDM) and 2 (T2DM).

2.2.1. Type 1 diabetes
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In TIDM, our immune system mistakenly recognises the pancreatic beta cells as foreign
elements, therefore attacking and destroying it, and resulting in an absolute deficiency of insulin.
This causes glucose to accumulate in the blood and spill into the urine, leading to symptoms like
urination, increased thirst, hunger, fatigue, weight loss, and ketone formation [25]. As a result,
patients have an absolute insulin deficiency and require exogenous insulin therapy for survival. Type
1 diabetes mellitus usually manifests in childhood but it also report at any age of life. The exact
aetiology of T1IDM is still unknown, but some environmental and genetic factors are involved [25].

2.2.2. Type 2 diabetes

In type 2 diabetes, the cells become resistant to the action of insulin, meaning that they do not
respond properly to the signals that insulin sends. This causes a relative deficiency of insulin, as the
pancreas tries to compensate by producing more insulin but cannot keep up with the demand [24].
This also causes glucose to build up in the blood and urine, leading to symptoms similar to type 1
diabetes, but usually milder and slower in onset. Type 2 diabetes mellitus is more common in adults,
especially those who have a diabetic family history, are physically inactive, and are overweight[26—
29]. However, type 2 diabetes is also increasing in kids and youths due to the rising prevalence of
obesity and sedentary lifestyles [30]. By manging our lifestyle like diet, weight loss, and exercise, as
well as oral medications that lower blood sugar levels by different mechanisms, type 2 diabetes can
be managed too. Sometime T2DM patients also require insulin injections if oral medications are
insufficient or contraindicated. Other factors that can affect the mechanism of diabetes include genetic
mutations, diseases of the pancreas or other endocrine organs, infections, drugs or chemicals,
pregnancy, ageing, and stress [30]. These factors can influence the production or action of insulin or
alter the metabolism or demand of glucose by the cells. Besides TIDM and T2DM, other diabetic
forms are also found such as gestational diabetes, which occurs in pregnancy and usually disappears
after delivery, but the chance of T2DM development in the future for both the mother and the child
is increased; prediabetes, which is a state of high blood sugar levels that do not qualify as DM, but
the chance of T2DM development are again increased with its complications if left untreated; and
other specific types of diabetes mellitus that are caused by genetic defects, diseases of the pancreas
or other endocrine organs, infections, drugs or chemicals [31].

2.3. Pathology of diabetes

The main mechanism of diabetes is the dysfunction of insulin, a hormone that regulates the
uptake and utilization of glucose by the cells. The pancreas secretes insulin from its beta cells into the
blood when blood glucose levels are elevated. Insulin binds to specific receptors on the cell surface
and activates a cascade of signals that allow glucose entry into the cell and later utilised as energy or
gathered as glycogen or fat [32]. Glucose transporter (GLUT) and hexokinase (HK) are two key
proteins involved in the uptake and metabolism of glucose by the cells. GLUT belongs to the
membrane-bound proteins family and facilitates glucose transport through passive diffusion across
the cell membrane. Glucose-6-phosphate is produced from glucose by the enzyme HK through a
phosphorylation reaction which is the first step of glycolysis and other metabolic pathways [33].
GLUT and HK work together to regulate the flux of glucose into the cells according to their energy
needs and availability. There are several isoforms of GLUT and HK that have different tissue
distribution and functional regulation. For example, Skeletal muscle and adipose tissue are the main
tissues for insulin-induced glucose uptake and they express GLUT4 and HKII predominantly [34]. A
signal transduction pathway is activated when insulin interacts with its receptor on the cell surface,
which facilitates the movement of GLUT4 from intracellular compartments to the plasma membrane,
where it enhances the entry of glucose into the cell [35]. Insulin also enhances the activity and
expression of HKII, which increases the phosphorylation of glucose and prevents its back diffusion
out of the cell [35].

Table 1. Classification of HK Function and Glucose Transporter by Tissue-Specific Distribution and
Regulation [35].
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Figure 3. The insulin signalling pathway is depicted in this figure. The metabolic functions of insulin
are mediated by the insulin receptor, which binds insulin and poses kinase activity of tyrosine-
protein. Resultant the downstream effectors like IRS-1 and PI3K, open for insulin binding. The p85
regulatory subunit of PI3K can be directly bound by the insulin receptor, resulting in the production
of PIP3, or indirectly activated by phosphorylation, leading to the AKT activation. Subsequently,
GSK-3f activity is inhibited by AKT phosphorylation at the Ser9 site. This signalling pathway,
PI3K/AKT/GSK-3p, is involved in transducing insulin signals, and insulin regulates and modulates
GSK-3f3 in this pathway, which is related to the control of glycogen synthesis. (Source: This has been
taken from a published paper by Borros et al., 2019 [33]).
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The role of GLUT and HK in diabetes is crucial. The absolute lack of insulin results from the
autoimmune destruction of the pancreatic beta cells in type 1 diabetes, and impairs the translocation
of GLUT4 and the activity of HKII in muscle and adipose tissue, resulting in reduced glucose uptake
and utilization [33]. In type 2 diabetes, the insulin resistance of the cells reduces the responsiveness
of GLUT4 and HK-II to insulin stimulation, resulting in impaired glucose uptake and utilization. Both
types of diabetes cause glucose to accumulate in the blood and urine, leading to various acute and
chronic complications that affect multiple organs and tissues. Therefore, targeting GLUT and HK for
diabetes management is a promising strategy that aims to enhance glucose uptake and metabolism
by the cells and lower blood glucose levels [34]. Several natural compounds derived from food
sources have been shown to modulate the expression or activity of GLUT and HK by different
mechanisms, such as stimulating insulin secretion, enhancing insulin sensitivity, inhibiting glucose
absorption or production, or increasing glucose excretion. Some examples include bitter melon,
fenugreek, ginseng, cinnamon, garlic, ginger, turmeric, aloe vera, nopal, berberine, and
ethnomedicine [35]. Moreover, raised blood glucose levels accounted for about 20% of cardiovascular
deaths. The current treatment options for diabetes mellitus include pharmacological agents that
lower blood glucose levels by stimulating insulin secretion, enhancing insulin sensitivity, inhibiting
glucose absorption or production, or increasing glucose excretion. However, these drugs have
limitations such as adverse effects, contraindications, interactions, cost, and poor adherence.
Moreover, some patients may not achieve adequate glycaemic control or may develop drug
resistance over time. Therefore, there is a need for discovering new and alternative treatments for
diabetes mellitus that are safe, effective, accessible, and affordable [36].

3. Traditional Medicinal Practices for Diabetes

Many people with diabetes rely on conventional medicine to manage their condition, such as
oral hypoglycaemic agents or insulin injections. However, some people also use Traditional Medicine
(TM) as a complementary or alternative approach to treat diabetes. TM can have various benefits for
people with diabetes, such as improving blood glucose control, reducing oxidative stress and
inflammation, enhancing insulin sensitivity and secretion, and preventing or delaying complications
[37]. However, TM can also have potential risks, such as adverse effects, interactions with
conventional drugs, contamination, misidentification, or inappropriate use. Therefore, it is important
to understand the different types of TM practices for diabetes and their evidence of effectiveness and
safety There is a growing interest in the potential role of ethnomedicine in the management of
diabetes among researchers, practitioners, and patients. Some of the common TM practices for
diabetes are herbalism, acupuncture, massage therapy, and diet [38,39]:

3.1. Ethnomedicinal plants (Herbalism)

Ethnomedicinal plants are plants or plant parts that are used for medicinal purposes based on
traditional knowledge or experience [40]. Ethnomedicinal plants can be prepared in various forms
such as teas, decoctions, infusions, tinctures, capsules, tablets, powders, syrups, oils, creams, or
ointments. Ethnomedicinal plants can contain multiple active ingredients that may have synergistic
or antagonistic effects on the body. Herbalism is one of the most widely used TM practices for
diabetes. Ethnomedicinal plants are one of the most widely used ethnomedicine practices for diabetes
where various parts of plants are used as drugs [40].
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Figure 4. Status of plant parts used as ethnomedicines, source: Pervaiz et al., 2018 [45].

According to a cross-sectional study conducted in Tanzania [19], 67.2% of diabetic patients
managed their diabetes using traditional medicines and practices. The accessibility and availability
of TM and the high conventional treatment cost were some of the reasons for using traditional
medicines. The evidence of effectiveness and safety of herbal medicines for diabetes varies depending
on the type of quality dosage preparation and duration of use of the herbal products[41-43]. Some
herbal medicines may have beneficial effects on blood glucose control lipid profile insulin resistance
or oxidative stress in animal studies or human trials. For example, between December 2013 and June
2014, conducted a study to examine the utilization of traditional medicinal practices (TMPs),
including their types, frequencies, reasons, and modes, among community members randomly
selected for the study [44]. A total of 481 adults participated in the study, of whom 45 individuals
(9.4%) were diagnosed with diabetes. Among those with diabetes, the prevalence of TMP use was
found to be 77.1% (95% CI 58.5-89.0%), and the concurrent use of TMPs and biomedicines was
reported by 37.6% of participants (95% CI 20.5-58.4%). Many individuals specifically utilized TMPs
for the treatment of diabetes, accounting for 40.3% of participants (95% CI20.5-63.9%). Various plants
based TMPs were identified for the management of diabetes, namely Cymbopogon Citrullus, Moringa
oleifera, Aloe vera, Hagenia abyssinica, Clausena anisata, Artimisia afra, Cajanus cajan, and Persea americana.
However, some herbal medicines may also have adverse effects such as gastrointestinal disturbances
allergic reactions hypoglycaemia or hepatotoxicity. Moreover, some herbal medicines may interact
with conventional drugs or other herbal products potentiating or antagonizing their effects [44].

Table 2. List important medicinal plant families with at least two species used as ethnomedicine,
source: Pervaiz et al., 2018 [45].

S. No Family No. of species

1 Apiaceae 2

Asteraceae

2 9
3 Boraginaceae 2
4 2

Brassicaceae
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S. No Family No. of species
5 Brassicaceae 2
6 Caprifoliaceae 2
7 Curpessaceae 2
8 Euphorbiaceae 2
9 Fumariaceae 2
10 Lamiaceae 4
11 Pinaceae 4
12 Ranunculaceae 5
13 Rosaceae 3
14 Rubiaceae 2
15 Solanaceae 3

3.2. Acupuncture

Acupuncture is a form of TM that originated in Indian and China more than 2000 years ago. It
involves the insertion of fine needles into specific points on the body called acupoints which are
believed to correspond to different organs or systems in the body [39]. Acupuncture aims to restore
the balance of qi (vital energy) and blood flow in the body thus promoting health and healing.
Acupuncture has been used for various conditions such as pain nausea anxiety depression and
diabetes. Acupuncture may have various mechanisms of action on the body such as stimulating nerve
endings releasing endorphins modulating neurotransmitters regulating hormones or influencing
immune function. Acupuncture may have beneficial effects on people with diabetes by improving
blood glucose control insulin sensitivity beta-cell function or lipid profile [44]. Acupuncture may also
reduce diabetic complications such as neuropathy retinopathy or nephropathy by improving nerve
conduction velocity visual acuity or renal function. Moreover, acupuncture may improve quality of
life or psychological well-being by reducing stress depression or anxiety in people with diabetes [44].
The evidence of the effectiveness and safety of acupuncture for diabetes varies depending on the type
of quality frequency duration location or combination of acupuncture techniques used in different
studies[46-49]. Some studies have shown positive results of acupuncture on glycaemic control or
diabetic complications compared to placebo sham acupuncture or conventional treatment. However,
some studies have shown no significant difference or inconsistent results of acupuncture on diabetes
outcomes. Therefore, more high-quality randomized controlled trials are needed to confirm the
efficacy and safety of acupuncture for diabetes [39]. It is generally considered safe when performed
by a trained acupuncturist using sterile needles. However, some minor adverse events may occur
such as bleeding bruising infection pain dizziness or fainting. Moreover, some serious adverse events
may occur rarely such as pneumothorax cardiac tamponade nerve damage or organ injury [44].
Therefore, it is important to consult with a qualified health care provider