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Abstract

This paper thoroughly overviews diabetes mellitus, focusing on its introduction, classification, and
management strategies. Initially, the paper outlines the fundamental concepts of diabetes mellitus,
including its impact on global health and its underlying pathophysiological mechanisms. It distinguishes
between the two primary types of diabetes: Type 1 diabetes (T1D), an autoimmune condition leading to
the destruction of insulin-producing beta cells, and Type 2 diabetes (T2D), characterized by insulin
resistance and relative insulin deficiency. The paper further explores gestational diabetes and its
implications for maternal and fetal health. Management strategies for diabetes are examined in detail,
encompassing lifestyle modifications, pharmacotherapy, Anthropo-therapeutic Healing, and technological
interventions. Key aspects include dietary management, physical activity, and blood glucose monitoring
to achieve glycemic control. Additionally, advancements in diabetes care, such as novel pharmacological
agents, insulin delivery systems, and continuous glucose monitoring, are discussed. The paper aims to
provide a comprehensive understanding of the types of diabetes mellitus and their management, offering
insights into current practices and future directions for improving patient outcomes and enhancing quality
of life.

Keywords - Type 1 diabetes (T1D), Type 2 diabetes (T2D), Gestational diabetes, pharmacotherapy,
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INTRODUCTION

Diabetes Mellitus is a carbohydrate metabolism complication and an endocrine disorder caused by damage
to the body's ability to produce or respond to insulin to control blood sugar(glucose). It is a major cause
of morbidity and mortality, leading toward the immediate or prolonged effects of many cardiovascular,
retinal, nervous, and renal diseases (Britannica, 2024).Diabetes is a widespread disease characterized by
high blood glucose levels. It is caused by the autoimmune destruction of the pancreatic islets in type 1
diabetes and is associated with genetic and environmental factors in type 2 diabetes. (Ankit. et.al.) It is a
syndrome characterized by elevated glucose levels, stemming from various causes like pancreatic issues,
hormonal imbalances, and metabolic dysregulation, leading to different types of the condition. (Turner
and Neil,1992). Its complex etiology involves various genetic, acquired, and environmental factors having
a heterogeneous group of disorders with diverse pathogenetic mechanisms and clinical presentations.
(Ganda,1997). Diabetes mellitus is a significant global health concern, with increasing prevalence and
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incidence rates observed worldwide. The global incidence of diabetes rose from 11.3 million in 1990 to
22.9 million in 2017, with an age-standardized incidence rate (ASIR) increasing from 234 to 285 per
100,000 persons (Liu et al. 2020). Diabetes Mellitus (DM) is characterized by hyperglycemia and impaired
carbohydrate, lipid, and protein metabolism resulting from complete or partial deficiency of insulin
secretion and insulin action. (Wu, Ding,2014). According to the International diabetes federation, (IDF,
2022) 537 million adults (1 in 10) were living with diabetes in 2021. This number is expected to rise to
643 million by 2030 and 783 million by 2045. The regulation of glucose is regulated by a polypeptide
hormone secreted by P cells in the islets of Langerhans of the pancreas in coordination with Glucagon,
another hormone. When blood sugar levels rise, glucose uptake into the cells for energy and storage is
facilitated by the release of Insulin, an endocrine hormone secreted by the Pancreas. During the fasting
stage (between meals), when the blood sugar levels decrease, the level of insulin drops, and Glucagon (the
other hormone), is released for the breakdown of glycogen (stored glucose in the liver) into glucose by the
process called Glycogenesis, which then is released into the bloodstream to regulate blood sugar level and
other metabolic activities. (Abdelrahman, 2016) .thus preventing hyperglycemia (Bhavya & Sanjay
2022)(Ali et al. 2017).In diabetes, either insulin production is insufficient, or cells become resistant to its
effects, leading to elevated blood glucose levels and subsequent complications(Ali et al. 2017)(Bolli et al.
2021. In India, about 77 million people under the age of 18 have diabetes (type 2) and about 25 million
have pre-diabetes (higher risk of diabetes in the future). More than 50% of people do not know they have
diabetes, and this condition can lead to health problems if not diagnosed and treated early. (WHO,
2022)The blood sugar levels in the human body are maintained by 2 hormones i.e. Insulin and Glycogen
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Figure 1 Mechanism of insulin and glucagon in the regulation of blood sugar levels in the
hyperglycemic and hypoglycemic conditions. Source : (Steinbusch Laura, 2011)

Ancient References and Understanding, key discoveries in the 19™ and 20™ centuries, and modern
developments The earliest known references to diabetes date back to ancient Egypt around 1500 BCE,
where symptoms were documented in healing texts(Haider & Mehdi 2023). Ancient Indian and Chinese
medical literature, as well as Greek and Arab writings, also describe the disease, highlighting its long-
standing presence in human history(Mahajan & Mahajan 2023).In the 19th century, significant
advancements included identifying the pancreas's role in diabetes by Joseph von Mering and Oskar
Minkowski, who demonstrated that pancreas removal in dogs induced diabetes(Haider & Mehdi
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2023)(March et al. 2022). The landmark discovery of insulin in 1921 by Frederick Banting and Charles
Best revolutionized diabetes treatment, providing a critical tool for managing type 1 diabetes(Mejia-
Rivera. 2023). The last century has seen rapid advancements in diabetes management, including
continuous glucose monitoring and synthetic insulin development, significantly improving patient
outcomes(March et al. 2022)(Kuzina et al. 2022). Despite these advancements, diabetes remains a
complex challenge, with ongoing research needed to address its increasing prevalence and the intricacies
of its pathophysiology.
Diabetes mellitus is influenced by a variety of risk factors that can significantly increase an individual's
likelihood of developing the condition. Understanding these factors is crucial for prevention and
management strategies. The following sections outline the key risk factors identified in recent research.
Key Risk Factors
o Obesity: Identified as the most significant risk factor, obesity is closely linked to the onset of diabetes.
A weight loss of 5% can improve glycemic control and reduce the need for medication(Merwass et al.
2024).
o Age: Increasing age is associated with a higher risk of diabetes, particularly in women, as physiological
functions decline over time(Olaleye et al. 2024).
o Family History: A genetic predisposition plays a critical role, with family history being a significant
risk factor for diabetes(Muwakhidah 2023).
e Hypertension and Dyslipidemia: Conditions such as high blood pressure and abnormal cholesterol
levels further elevate diabetes risk, particularly in obese individuals (Merwass et al. 2024)(Olaleye et
al. 2024).
o Lifestyle Factors: Sedentary behavior and poor dietary choices contribute to obesity and, consequently,
diabetes risk (Merwass et al. 2024) (Muwakhidah 2023).
While these factors highlight the multifaceted nature of diabetes risk, it is essential to consider that lifestyle
modifications can mitigate these risks. However, some individuals may still develop diabetes despite
healthy habits, indicating the complexity of the disease's etiology.
Diabetes mellitus (DM) presents a range of symptoms that vary by type and individual. The most common
symptoms include hyperglycemia, polyuria, polydipsia, and polyphagia, which indicate the body's
inability to manage blood sugar levels effectively. Understanding these symptoms is crucial for timely
diagnosis and management.
Common Symptoms of Diabetes Mellitus
o Hyperglycemia: The most prevalent symptom, reported by 48.1% of patients with type 2 diabetes,
often leading to increased thirst and urination(Tan & Ng 2023).
o Polyuria: Frequent urination is a classic symptom, observed in 78% of type 1 diabetes cases(Pina
et al. 2024).
o Polydipsia: Increased thirst accompanies polyuria, as the body attempts to compensate for fluid
loss(Chaudhari et al. 2023).
o Polyphagia: Increased hunger results from the body's inability to utilize glucose
effectively(Chaudhari et al. 2023).
Neurological Symptoms
e Neurological manifestations such as irritability, mood swings, and confusion are prevalent,
particularly among female patients(Masood et al. 2023). These symptoms can complicate the
management of diabetes and affect quality of life.
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While these symptoms are critical for diagnosis, some patients may underreport them, leading to
inadequate management(Tan & Ng 2023). This underreporting highlights the need for better
communication between patients and healthcare providers regarding symptom recognition and
management.

CLASSIFICATION OF DIABETES MELLITUS

The classification of diabetes mellitus (DM) is crucial for effective treatment and management. The current
consensus categorizes diabetes into four primary types: Type 1 DM, Type 2 DM, gestational diabetes
(DMGQG), and other specific types. This classification is based on the underlying pathophysiology and
clinical characteristics, allowing for tailored therapeutic strategies. (World Health Organisation, 2019)
Type 1 diabetes

The autoimmune destruction of the pancreatic b-cell, which produces insulin, is the hallmark of type 1
diabetes mellitus (T1DM), a condition of glucose homeostasis that gradually results in insulin
insufficiency and hyperglycemia. Insulin insufficiency causes a steadily deteriorating metabolic
disturbance that might result in mortality, hunger, and escalating hyperglycemia if treatment is not
received. (Gregory, Moore & Simmons,2013) . The majority of cases are immune-mediated, in whicha T
cell-mediated autoimmune attack causes loss of beta cells and thus insulin deficiency(Rother, 2007) Type
1 diabetes is partially genetic; the risk of the disease is known to be linked to several genes, including
specific HLA genotypes. Diabetic onset in people with a genetic predisposition may be accelerated by one
or more extrinsic variables, such as nutrition or viral infection. Although several viruses have been linked,
there is currently insufficient proof to back up this theory in human beings.(Petzold , Solimena ,
Knoch,2015)

Table 1 — Risk factors of Type 1 Diabetes

Genetic and » The presence of autoantibodies against pancreatic beta-cell antigens is
Immunological a significant risk factor for T1D development, indicating an
Factors autoimmune response that damages insulin-producing cells("Risk

Factors of Type 1 Diabetes Mellitus", 2022).
e Ethnic minorities show a higher prevalence of T1D, suggesting genetic
susceptibility plays a role("Risk Factors of Type 1 Diabetes Mellitus",

2022).
Environmental o Prenatal factors such as maternal weight gain, gestational hypertension,
and Prenatal and neonatal jaundice have been linked to increased T1D risk in
Influences children(Dalili et al. 2023).

e Environmental exposures vary by geography, affecting disease
incidence and risk factor interactions("Risk Factors of Type 1 Diabetes
Mellitus", 2022).

Type 2 diabetes-
Insulin resistance, a disorder in which cells do not react to insulin as they should, is the first step toward
type 2 diabetes. As the illness worsens, an insulin shortage could also occur. This type was once known as

n.n

"non-insulin-dependent.", "adult-onset diabetes" or "diabetes mellitus" (NIDDM). The main reason is
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overweight and insufficient exercise. (Shouip,2018). Roughly 90% of all instances of diabetes are type 2
diabetes mellitus (T2DM). Insulin resistance is the term used to refer to the reduced response to insulin in
type 2 diabetes. Insulin is ineffective and is initially countered by increased insulin production to keep
glucose homeostasis during this condition. However, over time, insulin production diminishes, leading to
type 2 diabetes. Adults over 45 are most typically diagnosed with type 2 diabetes. However, as obesity,
physical inactivity, and energy-dense diets increase, it is becoming more common in kids, teens, and young
adults.( Goyal, Singhal, Jialal ,2015). The primary causes of morbidity and mortality from this medical
condition are the semi-permanent issues with the kidneys, eyes, nerves, blood vessels, and kidneys that
occur in each variant.

GESTATIONAL DIABETES

Gestational diabetes mellitus (GDM) is a form of carbohydrate intolerance that arises during pregnancy,
affecting approximately 5-7% of pregnancies globally (Shaunak 2016) (Boyd & Conway 2023). It is
characterized by insufficient insulin production to counteract insulin resistance, which is exacerbated by
hormones from the placenta (Buchanan et al. 2007) (Cowie 2022). GDM poses significant health risks for
both mothers and infants, including complications such as fetal macrosomia, preeclampsia, and increased
perinatal mortality (Boyd & Conway 2023) (Cowie 2022).

Table 2 .1 Risk factors associated with gestational diabetes (Demographic factors)

Age Women over 25 years old are at increased risk for GDM(Liu &
Liu 2009).

Ethnicity Non-Caucasian women have a higher prevalence of GDM(Liu &
Liu 2009).

Family history A strong family history of diabetes, particularly type-2 diabetes,
significantly raises the risk(Ouyang et al. 2002)(Saeed et al.
2016).

Table 2.2 Lifestyle Factors Associated with Gestational Diabetes

Obesity A pre-pregnancy BMI over 25 kg/m? is a well-established risk
factor(Liu & Liu 2009)(Alhinti et al. 2023).

Physical inactivity Lack of exercise is associated with higher GDM risk(Saeed et
al. 2016).

Stress Pregnancy-related stress has been linked to increased GDM
incidence(Saeed et al. 2016).

Table 2.1 Other Contributing Factors associated with Gestational Diabetes

Polycystic Ovary | This condition is increasingly recognized as a risk factor(Liu &
Syndrome (PCOS) Liu 2009).
Hypertension High blood pressure during pregnancy is also correlated with

GDM(Saeed et al. 2016).
Low Birth Weight History | Maternal history of low birth weight can contribute to GDM
risk(Dode & Santos 2009).
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Other specific types

"Maturity-onset diabetes of the young" (MODY) refers to a broad category of monogenic illnesses
characterized by dysfunctional f cells. In 1-2% of patients with diabetes, it is thought to be the underlying
cause of the condition; nevertheless, prevalence estimates won't be reliable until extensive population
screening studies are carried out. (Thanabalasingham G, Owen KR,2011).

This form of diabetes is sporadic; it is caused when the body's tissue receptors do not respond to insulin,
even when insulin levels are normal. Defects in beta cell function may result from autosomal or
mitochondrial genetic mutations. In a few instances, abnormal insulin action can have been inherited.
Diabetes can result from any condition that severely damages the pancreas (such as cystic fibrosis and
chronic pancreatitis). Diabetes is a condition brought on by diseases linked to the overproduction of
insulin-antagonistic hormones; once the excess hormone is eliminated, the condition usually resolves.
While some poisons and many medications harm pancreatic beta cells and reduce insulin release, other
substances—particularly glucocorticoids, which can cause "steroid diabetes"—increase insulin resistance.
Urakami T,2018 in a study done on MODY identifies at least 14 genes to be mutated, including six that
encode proteins that correspond to MODY subtypes 1-6 in turn: glucokinase (GCK), pancreatic and
duodenal homeobox 1 (PDXI1), neurogenic differentiation 1 (NEURODI), hepatocyte nuclear factor
(HNF) 40 (HNF4a), and HNFlo (HNF1a).

Few medical cases have revealed that any damage to the Pancreas after a major disease such as Cystic
fibrosis and chronic Pancreatitis may lead to diabetes in some form.

COMPLICATIONS IN DIABETES —

Diabetes mellitus is associated with a range of complications that can significantly impact health and
quality of life. Understanding these complications is crucial for effective management and prevention as
it is associated with both microvascular and macrovascular diseases affecting several organs, including
muscle, skin, heart, brain, and kidneys.

Table 3.1 Microvascular Complications -These complications involve small blood vessels such as
capillaries

Retinopathy | Damage to the retina can lead to vision loss, often requiring early detection and
management (Saienko et al. 2024)(Wagh et al. 2022).

Nephropathy | Kidney damage can progress to renal failure, necessitating dialysis or transplantation
(Wilson 2023) (Pradeepa & Mohan 2024).

Neuropathy | Nerve damage can result in pain, loss of sensation, and complications like diabetic foot
syndrome (Przyborowska et al. 2024)(Wagh et al. 2022).

Table 3.2 Macrovascular Complications- These complications involve large vessels, such as arteries

and veins
Cardiovascular Increased risk of myocardial infarction and stroke due to wvascular
Disease damage(Saienko et al. 2024)(Pradeepa & Mohan 2024).
Peripheral ~ Vascular | Reduced blood flow to limbs can lead to severe complications, including
Disease amputations(Wilson 2023)(Wagh et al. 2022).

IJFMR240529100 Volume 6, Issue 5, September-October 2024 6



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Diagnostic criteria for Diabetes:

1.HbA1C test

In this method, blood glucose over the previous two to three months is determined. This method of
diagnosis has the benefit of not requiring us to fast or consume any liquids. The average blood glucose
control you had during the preceding three months is determined by an Alc test, also known as a
glycosylated hemoglobin test. The Alc test is advised by the American Diabetes Association for the
diagnosis of diabetes and pre-diabetes. Alc readings above 6.5% are thought to be indicative of diabetes,
values between 5.7 and 6.4% are indicative of pre-diabetes, and test results below 5.6% are considered
normal, according to the American Diabetes Association. Glycosylated hemoglobin, or hemoglobin Alc,
1s another name for the hemoglobin Alc test.

2. Random (also called Casual) Plasma Glucose Test

A test for plasma glucose detects the amount of sugar or glucose that is circulating in the bloodstream.
Simply stated, having blood obtained at a laboratory at any time qualifies as "random" or "casual." The
test will not be impacted by recent eating or fasting. A person may have diabetes if the plasma glucose test
result is 200 mg/dl or above. An oral glucose tolerance test, a fasting plasma glucose test, or another
random test on a different day will be needed to validate the test findings just to be sure.

3. Oral Glucose Tolerance Test (OGTT)

If one meets this criterion, the subject will be required to fast for eight hours without eating or drinking
anything other than water, after which he or she will be required to consume a liquid that contains a known
quantity of glucose—typically 75 grams. Two hours before consuming the glucose mixture, the blood is
tested. The subject will be requested to stop eating until the exam ends. The term for this type of test is the
Oral Glucose Tolerance Test (OGTT). Normally, the plasma glucose level after fasting is less than 100
mg/dl. Levels between 100 mg/dl and 126 mg/dl are indicative of pre-diabetes. Diabetes can be diagnosed
by measuring fasting plasma glucose levels that are 126 mg/dl or higher. Plasma glucose should generally
be less than 140 mg/dl two hours after the glucose drink. If the values fall between 140 and 199 mg/dl, the
person is diabetic. The plasma glucose readings of 200 mg/dl or higher indicates diabetes.

4. Fasting Plasma Glucose (FPG)

This blood test is done after the examiner has gone at least 8 hours without food and drink. A measure
between 60 and 99 mg/dl is considered to be normal whereas a condition between 100mg/dl to 126 mg/dl
and 126 mg/dl or greater is considered to be pre-diabetic and diabetic respectively.

Table 4. Risk factors associated with gestational diabetes

Type Normal range | Pre-Diabetes Diabetes
HbA1C Test <5.7% 5.7-6.4% 6.5% or greater
Random)Plasma Glucose Test 200 mg/dl or greater

Oral Glucose Tolerance Test | <140 mg/dl 100mg/dl to 126 mg/dl | Above 126 mg/dl
(OGTT)
. Fasting Plasma Glucose (FPG) 60 and 99 mg/dl | 100-125 mg/dl 126 mg/dl or greater

PREVENTION AND MANAGEMENT -
The prevention of diabetes is a multifaceted challenge that requires a combination of lifestyle
interventions, pharmacological approaches, and innovative strategies. Research indicates that effective
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prevention can significantly reduce the incidence of diabetes, particularly in at-risk populations.
Lifestyle Intervention

The Diabetes Prevention Program demonstrated that lifestyle changes, including diet and exercise,
reduced diabetes incidence by 58% over 2.8 years (Heneghan et al. 2006). However, replicating these
interventions in broader healthcare settings remains challenging due to their labor-intensive
nature(Heneghan et al. 20006).

Pharmacological Approaches

Medications like metformin have shown a 31% reduction in diabetes incidence, while rosiglitazone
demonstrated a 60% reduction in a controlled trial (Heneghan et al. 2006). Despite these benefits, concerns
about side effects, such as heart failure associated with rosiglitazone, highlight the need for careful
consideration of drug use in prevention strategies(Heneghan et al. 2006).

Anthropo-therapeutic Healing:

This holistic approach, integrating allopathic, ayurvedic, and homeopathic treatments, showed better
overall wellness in diabetic patients than single-line treatments. (Singh,2024)

Innovative Strategies Research suggests that vaccines, such as a combination of insulin fragments and
traditional vaccines, may offer a preventive approach for at-risk populations(Elliott 1995). Community-
based prevention programs are essential to effectively test and implement primary prevention measures
(Tuomilehto & Wolf 1987). While significant progress has been made in diabetes prevention, the
complexity of the disease necessity ates ongoing research and the development of pragmatic, scalable
interventions

Bibliography

1. (2022). (3) Risk Factors of Type 1 Diabetes Mellitus. doi: 10.33140/bscr.01.01.05

2. Aarif, Ali., Aadil, Ayaz., Mashooq, Ahmad, Dar., N., K., Singh., Showkat, Ahmad, Bhat. (2017). A
Key Role of Insulin in Diabetes Mellitus. International journal of scientific research in science,
engineering, and technology, 3(6):80-85. doi: 10.32628/IJSRSET1734146

3. Ahsan, Masood., Aisha, Jamal., Adnan, Anwar., Atif, Ali, Hashmi. (2023). (3) Neurological Features
and Their Association With Gender in Diabetes Mellitus Patients. Cureus, doi: 10.7759/cureus.39687.

4. Angela, R., Boyd., Deborah, Conway. (2023). (3) Gestational Diabetes Mellitus. doi:
10.1002/9781119636540.ch19

5. Ankit, Anand, Kharia., Akhlesh, Kumar, Singhai., Sonal, Kharia. (2011). (9) Complete Guide to
Diabetes.

6. Britannica, T. Editors of Encyclopaedia (2024, July 16). diabetes mellitus. Encyclopedia Britannica.
https://www.britannica.com/science/diabetes-mellitus.

7. Britannica, T. Editors of Encyclopaedia (2024, July 26). diabetes mellitus. Encyclopedia Britannica.
https://www.britannica.com/science/diabetes-mellitus.

8. Carl, Heneghan., Mary, Thompson., Rafael, Perera. (2006). (2) Prevention of diabetes. BMJ, doi:
10.1136/BMJ.38996.709340.BE

9. Christine, March., Ingrid, Libman., Dorothy, J., Becker., Lynne, L., Levitsky. (2022). (3) From
Antiquity to Modern Times: A History of Diabetes Mellitus and Its Treatments. Hormone Research in
Paediatrics, doi: 10.1159/000526441

10. Devajit, Mohajan., Haradhan, Mohajan. (2023). (2) Historical View of Diabetics Mellitus: From
Ancient Egyptian Polyuria to Discovery of Insulin. doi: 10.56397/sssh.2023.07.05.

IJFMR240529100 Volume 6, Issue 5, September-October 2024 8



https://www.ijfmr.com/
https://www.britannica.com/science/diabetes-mellitus
https://www.britannica.com/science/diabetes-mellitus

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com
11. E., Bhavya., Goyal, Sanjay. (2022). Diabetes and the importance of insulin. International Journal of

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

Health Sciences (IJHS), doi: 10.53730/ijhs.v6ns1.6844

Fengxiu, Ouyang., Fumin, Shen., Feng, Jiang., Haiqin, Hu., Mingming, Pan. (2002). (3) Risk factors
in women with gestational diabetes mellitus. Chinese Journal of Preventive Medicine,

Geremia, B., Bolli., Francesca, Porcellati., Paola, Lucidi., Carmine, G., Fanelli. (2021). (4) The
physiological basis of insulin therapy in people with diabetes mellitus. Diabetes Research and Clinical
Practice, doi: 10.1016/J.DIABRES.2021.108839

Goyal R, Singhal M, Jialal 1. Type 2 Diabetes. [Updated 2023 Jun 23]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2024 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK513253/

Gregory, Justin & Moore, Daniel & Simmons, Jill. (2013). Type 1 Diabetes Mellitus. Pediatrics in
review / American Academy of Pediatrics. 34. 203-15. 10.1542/pir.34-5-203.

I., A., Kuzina., Elena, Goncharova., N., S., Martirosian., M., E., Telnova., Ludmila, V., Nedosugova.,
A., A., Tulsky., Nina, Petunina. (2022). (5) [Historical aspects of diagnosis and control of diabetes
mellitus]. Terapevticheskii Arkhiv, doi: 10.26442/00403660.2022.10.201890

Jaakko, Tuomilehto., Eva, Wolf. (1987). (4) Primary prevention of diabetes mellitus. Diabetes Care,
doi: 10.2337/DIACARE.10.2.238

Javeria, Saeed., Ghazala, Yasmeen., Anjumara, Hasan., Ahmed, Raheem, Bakhsh. (2016). (5)
Assessment of Gestational Diabetes Mellitus risk factors in the local population. dot:
10.29052/1JEHSR.V4.14.2016.19-27

Jinli, Liu., Zhen, Hu, Ren., Hua, Qiang., Jine, Wu., Mingwang, Shen., Lei, Zhang., Jun, Lyu., Jun, Lyu.
(2020). (1) Trends in the incidence of diabetes mellitus: results from the Global Burden of Disease
Study 2017 and implications for diabetes mellitus prevention. BMC Public Health, doi:
10.1186/S12889-020-09502-X

Jonathan, Yuet, Han, Tan., Chirk, Jenn, Ng. (2023). (1) Prevalence and burden of diabetes mellitus-
related symptoms in patients with type 2 diabetes mellitus: A cross-sectional study. Malaysian family
physician, doi: 10.51866/0a.416.

. Kinga, Przyborowska., Beata, Getka., Michal, Lata., Katarzyna, Wiejak., Mateusz, Rukat., Justyna,

Kwiecien. (2024). (2) Osteoarticular complications in diabetes - literature review. Journal of
Education, Health and Sport, doi: 10.12775/jehs.2024.59.003

Maria, Alice, Souza, de, Oliveira, Dode., Ina, S., Santos. (2009). (2) Nonclassical risk factors for
gestational diabetes mellitus: a systematic review of the literature. Cadernos De Saude Publica, doi:
10.1590/S0102-311X2009001500002.

Muwakhidah, Muwakhidah. (2023). (5) Faktor risiko riwayat keluarga, imt dan lingkar pinggang
dengan kejadian diabetes mellitus di surakarta. Jurnal Ilmiah Kesehatan Keperawatan, doi:
10.26753/jikk.v1911.1049.

Noor, A, Merwass., Yazed, Khalid, Alkhader., Salma, Alharthi., Rawdha, M, Al, Fardan., A.,
Algahtani., Fahad, A, Mahnashi., Nora, M, Salam., Mustafa, M, Al, Najim., Ahmad, Alenezi.,
Abdullah, Obaid, Binobaid. (2024). (3) The Role of Screening, Risk Factors, and Early Intervention
in Preventing Diabetes in the Obese Population: A Systematic Review. Cureus, doi:
10.7759/cureus.63952,

Om, P., Ganda., Stuart, S., Soeldner. (1977). (17) Genetic, acquired, and related factors in the etiology
of diabetes mellitus. JAMA Internal Medicine, doi: 10.1001/ARCHINTE.1977.03630160031010.

IJFMR240529100 Volume 6, Issue 5, September-October 2024 9



https://www.ijfmr.com/
https://www.ncbi.nlm.nih.gov/books/NBK513253/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

26. Orlando, Mejia-Rivera.. (2023). (4) Brief History of Diabetes Mellitus - From Sushruta to Banting —.
doi: 10.47363/jdrt/2023(5)169

27. Petzold A, Solimena M, Knoch KP. Mechanisms of Beta Cell Dysfunction Associated With Viral
Infection. Curr Diab Rep. 2015 Oct;15(10):73. doi: 10.1007/s11892-015-0654-x. PMID: 26280364;
PMCID: PMC4539350.

28.R., C., Turner., Andrew, Neil. (1992). (7) Introduction to diabetes. doi:
10.1093/0s0/9780199632299.003.0008.

29. Rahul, Prakash, Wagh., June, Milind, Wagh., S., Upadhyay., Chanderhash, Prajapati., Utkarsha, Parit.
(2022). (5) Complications in diabetes: a review. INDIAN JOURNAL OF APPLIED RESEARCH, doi:
10.36106/jar/8000731

30. Rajendra, Pradeepa., Viswanathan, Mohan. (2024). (4) Epidemiology of chronic complications of
diabetes: A global perspective. doi: 10.1016/b978-0-323-88426-6.00006-3

31. Reena, Shaunak. (2016). (1) Gestational diabetes mellitus. doi: 10.1002/9781119163411.CH31

32. Rehan, Haider.,, Asghar, Mehdi. (2023). (1) The History of Diabetes Mellitus. doi:
10.55927/ijsmr.v1i10.6494

33. Robert, Bartlett, Elliott. (1995). (3) Prevention of diabetes.

34. Rother KI. Diabetes treatment--bridging the divide. N Engl J Med. 2007 Apr 12;356(15):1499-501.
doi: 10.1056/NEJMp078030. PMID: 17429082; PMCID: PMC4152979.

35. Sara, Alhinti., Mohammad, Alhint., Nouf, S., Almutairi., Najla, Almutairi., Shatha, Ammar. (2023).
(4) The risk factors of Gestational diabetes mellitus: A systematic review. International Journal of
Medicine in Developing Countries, doi: 10.24911/ijmdc.51-1669842583

36. Setila, Dalili., Shahin, Koohmanaee., Seyyedeh, Mirmonsef., Seyyed, Amir, Reza, Nemati., Behrang,
Motamed., Manijeh, Tabrizi.,, Mohammad, Zoroufi.,, Afagh, Hassanzadeh, Rad. (2023). (5)
Preventable Prenatal and Neonatal Risk Factors of Type 1 Diabetes in Childhood. International Journal
of Preventive Medicine, doi: 10.4103/ijpvm.ijpvm_190 21.

37. Shouip, Hossam. (2014). Diabetes mellitus.

38. Singh Udai Pratap 2024. Portraying Challenges of Diabetes Mellitus: A Chronic Disease in the lens of
Anthropotherapeutic Intervention. Human Biology Review, 13 (2), 137-16

39. Taina, de, Vasconcelos, Pina, Pina., Natan, Carlos, da, Cunha, Costa, Costa., Renata, de, Moraes,
Oliveira, Avendano, Avedano., Beatriz, Regina, Lima, de, Aguiar., Priscilla, Rocha. (2024). (5) Signs
and symptoms in the diagnosis of type 1 diabetes mellitus and interventions for the management of
diabetic ketoacidosis: scoping review. doi: 10.53660/clm-3184-24{37

40. Teniola, O., Olaleye., O., K., Bodunwa., A.l., Adewole. (2024). (4) Prevalence and risk factors of
diabetes mellitus among women using the multinomial logistic regression model. Fudma Journal of
Sciences, doi 10.33003/js-2024-0801-2263.

41. Thanabalasingham G, Owen KR (October 2011). "Diagnosis and management of maturity-onset
diabetes of the young (MODY)". BMIJ. 343 (octl9 3): d6044. doi:10.1136/bm;j.d6044. PMID
22012810. S2CID 44891167.

42. Thomas, A., Buchanan., Anny, H., Xiang., Siri, L., Kjos., Richard, M., Watanabe. (2007). (4) What Is
Gestational Diabetes? Diabetes Care, doi: 10.2337/DC07-S201

43. Tripathy BB, Chandila HB, Das AK, Madhu SV, Mohan V, editors. Textbook of diabetes mellitus (Vol
1).2nd ed. New Delhi: Jaypee Brothers; 2012.

IJFMR240529100 Volume 6, Issue 5, September-October 2024 10



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

44. Urakami T. Maturity-onset diabetes of the young (MODY): current perspectives on diagnosis and
treatment. Diabetes Metab Syndr Obes. 2019 Jul 8;12:1047-1056. doi: 10.2147/DMS0.S179793.
PMID: 31360071; PMCID: PMC6625604.

45. Valerie, M., Wilson. (2023). (3) An overview of complications associated with type 1 and type 2
diabetes. RCN nursing standard, doi: 10.7748/ns.2023.e11933.

46. Vanessa, Cowie. (2022). (5) Gestational Diabetes. doi: 10.1201/9781003099062-5

47. Wu 'Y, Ding Y, Tanaka Y, Zhang W. Risk factors contributing to type 2 diabetes and recent advances in
the treatment and prevention. Int J Med Sci. 2014 Sep 6;11(11):1185-200. doi: 10.7150/ijms.10001.
PMID: 25249787; PMCID: PMC4166864.

48. Xiao-yun, Liu., Chao, Liu. (2009). (1) Risk factors for gestational diabetes mellitus. doi
10.3760/CMA.J.ISSN.1673-4157.2009.02.005.

49. Yanina, Saienko., Yevhen, Yu., Marushko., Ivanna, V., Zubovych., Boris, Mankovsky. (2024). (1)
Micro- and macrovascular complications in a patient with type 2 diabetes mellitus: a case report.
Diabet, ozirinna, metaboli¢nij sindrom, doi: 10.57105/2415-7252-2024-3-02

50. Yash, Sahebrao, Chaudhari., Srushti, Sunil, Bhujbal., Vidya, Ashok, Walun;j., Neha, Satish, Bhor.,
Rutuja, Dattatraya, Vyavhare. (2023). (2) Diabetes Mellitus: A Review. International Journal of
Advanced Research in Science, Communication and Technology, doi: 10.48175/jars-8551

IJFMR240529100 Volume 6, Issue 5, September-October 2024 11



https://www.ijfmr.com/

