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Gender discrepancies play a pivotal role in shaping the trajectory of type-2 diabetes, 

impacting its etiological underpinnings, subsequent complications, approaches to 

medical treatment, and patient adherence and retention. A robust body of research 

consistently underscores that women diagnosed with type 2 diabetes face a 

disproportionately higher risk of developing cardiovascular issues, particularly 

concerning macro vascular complications, which often culminate in elevated rates of 

cardiovascular disease mortality. This increased vulnerability is further compounded by 

the cessation of hormonal protection post-menopause, leaving women more susceptible 

to adverse cardiovascular events. In response to these gender-specific challenges, there 

is a pressing need for targeted investigations into treatment modalities and prevention 

strategies, especially tailored to address the needs of vulnerable subgroups. This 

includes overweight individuals, those grappling with reproductive health conditions, 

and individuals with a history of gestational diabetes mellitus (GDM). Developing and 

implementing targeted preventive interventions and intensified, sex-specific prevention 

approaches hold significant promise for mitigating risks and improving outcomes in 

these high-risk populations. Nevertheless, the realization of effective and gender-

sensitive treatment strategies necessitates further exploration through rigorous clinical 

trials. By diving deeper into gender-specific nuances and needs, healthcare providers 

can better design and deploy tailored interventions that not only bridge existing gender 

disparities but also optimize outcomes and quality of life for individuals navigating the 

complexities of type 2 diabetes management. This comprehensive approach stands to 

revolutionize diabetes care, paving the way for more equitable and patient-centric 

healthcare delivery. 
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INTRODUCTION 

Sex refers to the biological characteristics linked 

to femininity and masculinity, whereas gender is a 

social construct that divides people into men and 

women. Biological variations and social 

institutions work together to produce health 

inequities. Comprehending these intricacies is 

crucial in tackling healthcare disparities and 

advocating for comprehensive methods of well-

being.1In several non-communicable illnesses, 

including diabetes, gender variations have a 

clinically important influence on the etiology, 

epidemiological research, diagnosis and therapy. 

To improve the basic and societal advantages of 

research, publishers, investors, and health 

organizations push for the inclusion of sex and 

gender concerns in all stages of scientific research. 

This endeavor presents a chance to enhance 

healthcare equality and maximize research 

results.2,3,4Diabetes affects men and women 

differently, with women having particular 

difficulties as they age. Nevertheless, males are the 

primary subject of diabetic research. Women may 

be under diagnosed because of increased 

postprandial hypoglycemia, especially those over 

60. Improving diabetes diagnosis, care and 

treatment results for everyone depends on 

addressing gender-specific elements of the 

disease5.People with type 2 diabetes have lately 

seen gains in their longevity, regardless of gender, 

despite the ongoing financial load6.Males have a 

greater lifetime risk of type 2 diabetes, with 

notable differences across decades and between 

areas and genders. The pathogenesis, clinical 

presentation, diagnosis and treatment responses of 

type 2 diabetes are influenced by genetic and 

hormonal variables, which also account for the 

gender disparities in clinical outcomes.7,8 Sex 

hormone variations affect the risk of cardio 

metabolic diseases such as type 2 diabetes. The 

outcomes of type 2 diabetes are significantly 

influenced by gender variations in lifestyle 

choices, behavior patterns, and attitudes towards 

prevention and treatment.9 The purpose of this 

study is to shed light on the relationship between 

gender and diabetes by exploring inequities, 

identifying risk factors and analyzing the 

consequences for healthcare. Illustration of gender 

specific complication is shown in fig 1. 

 
Fig. 1. Illustration of the most important sex differences in the complications that occurs in specific gender 

during diabetes. Diabetes is one of the major endocrinological disorder in world which shows the need of 

gender specific medicine which are important and can lead to different paths and treatments for many 

diseases, with certain traits being especially important in influencing the results of many different types of 

diseases. 

ETIOLOGY 

Pacific Islanders, Asian Indians, and Native 

Americans are more likely to acquire type 2 

diabetes, which is a worldwide health problem. 

From the 1990s to the 21st century, the prevalence 

of type 2 diabetes has been raising rapidly 

worldwide.10 The International Diabetes 

Federation (IDF) estimates that 8.8% of adults 
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worldwide have diabetes, with men having slightly 

higher rates than women (around 9.6% versus 

9.0%). Global estimates for the current year show 

that 463 million people worldwide have diabetes, 

and 374 million have impaired glucose tolerance 

(IGT), a form of pre-diabetes. By 2045, there will 

likely be 700 million people with diabetes 

worldwide, of which 548 million will have insulin-

dependent diabetes (IGT), a 51% increase from 

2019.11 As per the International Diabetes 

Federation (IDF), the top three countries with the 

largest number of diabetics in 2019 were China 

(116.4 million), India (77.0 million), and the 

United States of America (31.0 million). 

According to projections, the countries with the 

greatest diabetes burdens would be China (140.5 

million and 147.2 million) and India (101.0 

million and 134.2 million) by 2030 and 2045, 

respectively. The Global Burden of Disease Study 

emphasizes that in key global countries like China 

and India, the absolute number of people with 

diabetes is rising as a result of population growth 

and aging.12 Graphical representations of gender 

specific statistics is shown in fig 2. 

 
Fig. 2. This figure represents the number of patients screened and number of patients diagnosed with 

diabetes in this we can illustrate that compared to female, male has more prevalence in developing 

diabetes. 

BURDEN OF DIABETES IN INDIA 

Worldwide, the prevalence of diabetes has 

increased over the past 30 years, with India 

bearing a disproportionate share of the burden. An 

epidemic has caused changes in disease patterns, 

including a decrease in the death rate from 

communicable illnesses and an increase in non-

communicable diseases (NCDs) and the effect of 

injuries. Compared to 30% for non-communicable 

illnesses and 9% for accidents, communicable 

diseases accounted for 61% of disability adjusted 

life years (DALYs) in India in 1990. Injuries 

decreased to 12% and NCDs to 55% by 2016, 

while DALYs from communicable diseases 

decreased to 33%. The DALY rate increased 

fourfold in those with diabetes in particular. Most 

NCDs have increased since1990; by 2016, 

diabetes has moved up from 35th to 13th in the 

DALY rankings.13 

RISK FACTORS OF DIABETES BASED ON 

GENDER 

INSULIN RESISTANCE 

Research shows that before to menopause, women 

usually have greater skeletal muscle mass, 

increased insulin production in the liver, and 

accelerated insulin synthesis. Women's HbA1c 

and fasting glucose levels are lower than men's due 

to these reasons.14 Menopause is accompanied by 

increases in LDL cholesterol, blood pressure and 

glycated hemoglobin (HbA1c) levels. Un 

favorable distributional changes in body fat make 

glucose intolerance (IGT) worse. The 

physiological benefits that women experience 

decrease as insulin growth results from proper 

glucose tolerance (GLT).15 When compared to 

males of the same age, older women with 

normoglycemia usually show a ~20% greater 

glucagon-like peptide-1 (GLP-1) response during 
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an oral glucose tolerance test (OGTT). However, 

women generate less GLP-1 than males do when 

they have type-2 diabetes, impaired glucose 

tolerance (IGT), or impaired fasting glucose (IFG). 

This shows that gender differences may be 

involved in modifying GLP-1 levels when 

women's glucose tolerance diminishes.16 

Furthermore, the risks of cardiovascular disease 

(CVD) and total mortality are comparable for 

young women with over type-2 diabetes and 

males17. Studies have indicated that women 

diagnosed with type-2 pre-diabetes are at an 

increased risk of elevated stress levels and key 

metabolic risk factors. Changes in body mass 

index, body fat percentage, fasting blood glucose 

levels, and lipid profiles are some of these 

causes.18, 19 It is important to note that, 

particularly in younger women, especially those 

who are premenopausal, a diagnosis of non-

alcoholic fatty liver disease (NAFLD) increases 

the likelihood of predicting type 2 diabetes.20 

Type 2 diabetes and severe non-alcoholic fatty 

liver disease (NAFLD) in young girls are tightly 

associated, suggesting a greater risk in females. 

NAFLD is more common in women who have 

hypoglycemia because of serious metabolic risk 

factors.21 Insulin resistance cycle is represented in 

fig 3. 

 
FIG 3: This figure represents cycle of insulin resistance which occurs during diabetes. In people with 

insulin resistance, cells in muscles, body fat, and the liver start resisting, or ignoring, insulin’s signal to 

absorb glucose from the bloodstream and transport it into cells. When this happens, glucose essentially 

gets stuck in the bloodstream, as it’s unable to enter the cells. This causes blood sugar levels to rise and 

causes fatigue and tired due to which they feel hungry again. 

EFFECT OF ENDOCRINE 

The primary purpose of the hormones that control 

sex is to Diabetes mellitus associated with sexual 

dimorphism 15, 22, 23.Premenopausal women's 

estrogen increases insulin sensitivity and 

production, preventing diabetes. Because early 

menopause lowers estrogen levels, diabetes risk 

increases. Hormone replacement medication can 

make treating diabetes more difficult, even while 

it helps with menopausal symptoms.23, 24 Male 

hormones like testosterone affect insulin 

sensitivity and the absorption of glucose by cells 

via controlling glucose metabolism, male and 

female metabolic results differ in part because of 

this.25 Men's testosterone levels improve the 

function of GLP-1, lower inflammation for the 

health of cells, and raise insulin release when 

glucose is present. In males with type 2 diabetes, 

there is an independent correlation between 

mortality and high sex hormone binding globulin 

(SHBG) levels and low free testosterone.26 The 

health effects of elevated levels of SHBG are 
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attributed to tissue availability reduction and 

testosterone bioactivity modulation. On the other 

hand, insulin resistance and the onset of type 2 

diabetes are linked to low SHBG levels.15 The 

association between intra hepatic fat storage and 

type 2 diabetes is mediated by SHBG, with a 

greater effect shown in females.27 Conversely, 

increased testosterone levels in females cause 

oxidative stress, beta cell malfunction, insulin 

hyper secretion, and mitochondrial 

dysfunction.25As a result, type 2 diabetes is more 

common in males with low testosterone levels. On 

the other hand, women who have high amount of 

testosterone are more likely to develop type 2 

diabetes. Evidence of this association may be seen 

in the up to four-fold increased likelihood of 

glucose swings in women with polycystic ovarian 

syndrome (PCOS) and excess testosterone.15,28It 

is significant that studies have shown that SHBG, 

obesity and testosterone levels are the main 

determinants of PCOS. Nevertheless, neither type 

2 diabetes nor cardiovascular disease CVD is 

directly brought on by PCOS.29 Intramuscular 

testosterone therapy, as opposed to a placebo, 

decreased or reversed type 2 diabetes in 

overweight guys aged 50 to 74 who had low 

testosterone levels or poor glucose tolerance by 

41% over the course of two years. Males with type 

2 diabetes who are obese and have low 

testosterone levels should think about the 

advantages and disadvantages of testosterone 

supplementation. It is also important to screen for 

hypogonadism in these individuals.30 

EFFECT DURING PREGNANCY 

Pregnant women may exhibit mild underlying 

metabolic disorders, which can lead to a high rate 

of gestational diabetes mellitus (GDM) 

development, ranging from 5% to 16% in 

women.15 The majority of women who have 

GDM, an atypical illness, are obese and insulin-

resistant. But skinny women with low beta cell 

counts could also be impacted since their ability to 

compensate for pregnancy-induced insulin 

resistance may be diminished.31 GDM diagnosis 

rates are greater in older women and in several 

ethnic groups. However, variations in screening 

techniques, genetic origins, body composition, 

weight gain and cultural standards all contribute to 

diagnostic variability.32 GDM particularly in 

females, is one of the major risk factors for the 

development of type 2 diabetes. A recent meta-

analysis found that the relative risk (RR) of type 2 

diabetes in women with GDM is 8.3 (95% CI 6.5, 

10.6). In comparison to women from other groups, 

the yearly increase in type 2 diabetes diagnoses 

following pregnancy is 12%. During follow-up, 

the diagnostic rate rises by 18% per BMI unit, and 

in white European women, it decreases by 

57%.33,34 Intervention strategies alongside 

diabetes prevention efforts effectively reduce type 

2 diabetes prevalence. However, many women 

with a history of GDM develop type 2 diabetes. 

Even those with prediabetes or normo glycemia 

who had previous pregnancies still have a 70% 

higher GDM prevalence over three years.35 

Women at high risk for gestational diabetes should 

start preventative programs and continue to check 

their blood sugar levels. Type 2 pre gestational 

diabetes, which is currently the most prevalent 

kind worldwide, has significantly increased due in 

part to the global increase in obesity.36The most 

thorough analysis of these pregnancies found 

difficulties in maintaining glycemic control during 

pregnancy, low rates of contraceptive usage, poor 

preconception care, subpar glycemic control, a 

greater prevalence of co morbidities, and 

pregnancy-related problems.37 The illness caused 

intrauterine mortality in one out of every four 

mothers. Thus, improved and individualized 

prenatal care is especially important for young 

girls with early-onset type 2 diabetes, as is 

preconception counseling. The diagrammatic 

representation of GDM is given in fig 4. 
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Fig. 4. This diagram represents gestational diabetes and influence of liver adipose and placental 

dysfunction how it effects on glucose uptake during pregnancy. 

PHYSIOLOGICAL FACTOR 

Particularly for women, low income, low social 

and occupational standing and little education are 

significant risk factors for the development of type 

2 diabetes.38,39 Especially for men in 

industrialized countries, a rise in family wealth has 

a higher effect on lowering the risk of type 2 

diabetes and positively correlates with its 

incidence rates.40 Income has a complex 

relationship with type 2 diabetes that varies by 

country and is impacted by the Human 

Development Index (HDI).15 Women's attempts 

to prevent and cure type 2 diabetes are hampered 

by limited access to healthcare in developing 

countries because of issues with infrastructure, 

finances, cultural norms, and public awareness. 

Empowering women, expanding access to 

healthcare, and boosting diabetes education via 

teamwork are the solutions.41 High perceived 

stress levels are strongly linked to an increased risk 

of diabetes, particularly in males, according to 

research conducted in Japan. This emphasizes how 

important it is for diabetes preventive and 

management programs to include thorough stress 

management techniques.42 Diabetes is less 

common in males who have demanding 

occupations and satisfying positions, but type 2 

diabetes in women is associated with a lack of 

decision-making authority. This discrepancy 

highlights the intricate relationship between work-

related factors and health outcomes, emphasizing 

the need for focused measures to lessen workplace 

stress, particularly in the case of women's 

health.15,43 Anxiety and low self-efficacy are 

closely correlated with sedentary behavior, 

particularly in women with type 2 diabetes. For 

these women, increasing physical activity and 

decreasing time spent inactive can have a major 

positive impact on mental health outcomes.44 

Long nights increase the risk of type 2 diabetes by 

(1.46), especially in women. Additionally, female 

shift workers are more vulnerable. Given the 

gender-specific impact of lengthy night shifts on 

the development of type 2 diabetes, this 

emphasizes the significance of taking these factors 

into account in programs aimed at preventing 

diabetes and improving occupational health for 

women46.In conclusion, women are more likely 

than males to develop type 2 diabetes as a result of 

psychological risk factors. It is imperative that 

metabolic disorders be screened for early, 

especially in women, to lower the incidence of 

type 2 diabetes. Strategies tailored to the gender of 

the patient are crucial for controlling and avoiding 

diabetes and related health problems.47, 48 

Women are more likely to suffer from depression, 

particularly after menopause. Women with type 2 

diabetes frequently have greater rates of 

melancholy and participate in less activities that 

focus on finding solutions, which has an impact on 
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their self-care. Treating mental health issues such 

as depression is essential for women with type 2 

diabetes to effectively manage their self-care.49 

Women are more likely to suffer from depression, 

particularly after menopause. Women with type 2 

diabetes frequently have greater rates of 

melancholy and participate in less activities that 

focus on finding solutions, which has an impact on 

their self-care. Treating mental health issues such 

as depression is essential for women with type 2 

diabetes to effectively manage their self-care.50 

For an efficient diagnosis and care that is 

treatment-focused, it is essential to distinguish 

between pre diabetes and diabetic distress. This 

strategy may enhance type 2 diabetes patients 

results and medication compliance while offering 

complete support for both diabetes management 

and general well-being. 

MICROVASCULAR COMPLICATION 

Evidence for gender difference in micro vascular 

disease is sparse and inconclusive men with type 2 

diabetes who have higher risk of sensory 

neuropathy, nephropathy and worse retinal 

microvascular parameters than men with 

normoglycemia, as it is not evident in women. 

However, in patient with type 2 diabetes have 

greater risk of renal failure when compared with 

women. Women with diabetes mellitus have more 

neuropathic pain and nerve injury than men. More 

recently no gender difference has been observed in 

diabetic retinopathyrepresented in fig 5. 

 

 
Fig. 5. This figure illustrates the major microvascular and macrovascular complication caused during 

diabetes and their effect. 

MACROVASCULAR COMPLICATION 

For both men and women, CVD is the main cause 

of death, and type 2 diabetes increases the risk of 

dying young. The effect of diabetes on the risk of 

CVD varies by gender. Understanding these 

differences enables treatments to be more suited 

for desired results.15, 31 Type 2 diabetes increases 

the absolute risk of dying from CVD in males, but 

it dramatically increases the RRof CVD mortality 

in women. These differences draw attention to the 

gender-specific factors that should be taken into 

account when evaluating and controlling 

cardiovascular risk in people with type 2 

diabetes.,23,31,51 Independent research, however, 

found that the sexes were comparable.53 Type 2 

diabetes and not sex dimorphism were found to 

have causal impacts on the risk of coronary heart 

disease (CHD) in a recent Mendelian 

randomization analysis (MRA). This implies that 

gender variations have no effect on the 

relationship between type 2 diabetes and the risk 

of CHD.54 The higher risk of death linked to type 

2 diabetes is most noticeable in women between 

the ages of 35 and 59. Particularly in this age 

range, type 2 diabetes has a significant negative 

influence on death rates. Therefore, early detection 
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and focused healthcare measures are crucial.52 

Particularly for women, who have a higher 

incidence of type 2 diabetes and are more likely 

than men to be diagnosed with advanced 

atherosclerosis at onset, early screening and 

intervention strategies are essential for managing 

diabetes-related complications and lowering the 

risk of unfavorable outcomes associated with 

advanced atherosclerosis and other CVDs.55 

Adolescent female obesity exacerbates cardio 

metabolic risk factors and is associated with the 

emergence of type 2 diabetes. It is essential to 

implement weight management and lifestyle 

modifications at an early age to lower the risk of 

type-2 diabetes and related health issues.30 

Females had higher subclinical inflammation and 

coagulopathy starting in early adulthood, even in 

cases of acute dysglycemia. Early treatment of 

women with dysglycemia is essential to lower the 

risk of cardiovascular issues and other unfavorable 

health effects related to these physiological 

alterations.31 Younger women with type 2 

diabetes are more likely to develop CVD because 

of coagulopathy linked to dysglycemia and 

inflammation. Effective prevention and treatment 

of CVDs in this population depend on the early 

identification and control of these variables.54, 56 

Women with type 2 diabetes have higher 

cardiovascular risk factors after menopause. 

Treatments tailored to each patient's gender are 

necessary to lower the death rate from heart 

disease.57 Women with type 2 diabetes have 

higher cardiovascular risk factors after 

menopause. Treatments tailored to each patient's 

gender are necessary to lower the death rate from 

heart disease.54 Heart problems are more common 

in women with type 2 diabetes because they 

frequently take their cardiovascular medications 

less religiously than men do. Customized care is 

essential for improved adherence and health 

results.58 Compared to males, women with type 2 

diabetes or impaired glucose tolerance (IGT) 

frequently overlook controlling blood pressure, 

LDL cholesterol, and exercise, which raises their 

risk of CVD. Personalized care is necessary to 

enhance women's cardiovascular risk reduction.59 

DISPARITIES BETWEEN THE SEXES IN 

PHARMACEUTICAL THERAPY AND 

MANAGEMENT 

There is little data on how lifestyle changes affect 

men's and women's cardio metabolic health. Males 

may lose weight and fat more quickly than 

females, which might increase the total advantages 

of cardio metabolic processes. To comprehend 

gender-specific reactions and adjust therapies 

appropriately more research is required.15,60 

After two years, men in direct weight management 

programs exhibit longer-lasting type 2 diabetes 

remissions, perhaps as a result of their larger 

weight loss. Personalized treatments and 

continued assistance are essential for long-term 

health gains, especially in men with type 2 

diabetes.61 Gender discrepancies in treatment 

techniques lead to under treatment of women with 

type 2 diabetes, which in turn contributes to 

disparities in health outcomes. To overcome this 

difference and guarantee the best care possible for 

women with type 2 diabetes, customized treatment 

programs and increased access to care are 

crucial.62 Metformin is frequently recommended 

to reduce blood sugar levels, however research 

indicates that women may take this prescription 

less religiously than males. For women with type 

2 diabetes to experience better results, it is 

imperative to address medication adherence 

concerns and customize treatment regimens. 34,63 

Research has shown that, even with the same 

bioavailability, men's HbA1c levels decline more 

than women's do. This highlights the need for 

more study to comprehend and resolve these 

discrepancies in diabetes care and raises the 

possibility of gender-specific variations in 

treatment responsiveness.65 Metformin treatment 

and lifestyle modifications provide robust 
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protection against the development of type 2 

diabetes in women with a history of gestational 

diabetes mellitus. This emphasizes how crucial 

early intervention is to stop or postpone the 

emergence of type 2 diabetes in this population.66 

Medication containing SGLT-2 inhibitors 

improves glucose metabolism more in men than in 

women. Men with type 2 diabetes use it more often 

than women, despite the fact that it lowers the risk 

of renal and heart disease. Comprehending how 

gender reacts to therapy is essential to ensuring 

that everyone has fair access to high-quality 

care.67, 68 A gender-pooled meta-analyses found 

that SGLT-2 inhibitors (SGLT-2Is) provide 

comparable cardiovascular benefits in both men 

and women with type 2 diabetes. This 

demonstrates how well they work to improve heart 

health in both sexes.69 Regardless of gender or 

type 2 diabetes statuses, people with heart failure 

with preserved ejection fraction (HFpEF) had 

comparable cardiovascular benefits and a lower 

chance of dying from cardiovascular disease. This 

implies that some medications, independent of 

gender or diabetes status, have benefits that are 

similar for people with HFpEF.70 Dapagliflozin 

shows promise as a therapy option for people with 

HFpEF or moderately improved heart failure, 

independent of gender, since it helps both male 

and female patients.71 The outcome was probably 

impacted by the larger proportion of women, 

including those with the highest ejection %. 

Furthermore, evidence points to a higher incidence 

of UTIs and vaginal infections among female 

SGLT-2 inhibitor users.72 Comparable safety and 

efficacy for men and women was shown by a 

recent investigation that identified no gender 

differences in blood flow efficacy, amputation 

risk, fracture risk, urinary tract infections, or 

vaginal infections among treated patients.69 

Women's risks of fracture and ketoacidosis have 

been linked to canagliflozin use; this emphasizes 

the significance of careful patient monitoring and 

taking risk factors into account, particularly for 

female patients. Healthcare professionals should 

carefully consider the advantages and 

disadvantages of canagliflozin therapy, especially 

for women who are more likely to experience 

fractures or ketoacidosis, and look into other 

treatment alternatives.73,74 GLP-1 receptor 

agonists, or GLP-1RAs, frequently cause women 

to lose more weight than males. Healthcare 

professionals who provide GLP-1RA medicines to 

patients with type 2 diabetes should take these 

gender-specific reactions into account.49, 75-78 

Even though different GLP-1RAs consistently 

lower HbA1c levels, there are gender-specific 

variations in how the body reacts to these drugs. 

GLP-1RA therapy usually results in more weight 

reduction in women than in men. This emphasizes 

the significance of gender-specific treatment 

strategies to maximize type 2 diabetes patients’ 

outcomes.75,77 For female patients with type 2 

diabetes, the combination of eventide with 

metformin seems to be very beneficial, providing 

better glucose control and weight management. 

Combination treatment targets several 

mechanisms related to metabolic control and 

glucose management, offering encouraging 

outcomes for females with type 2 

diabetes.Gastrointestinal side effects are a typical 

adverse effect of GLP-1 receptor agonists (GLP-

1RAs), and they are more common in women. 

There might be vomiting, diarrhea, and nausea. It 

is essential to continuously evaluate and manage 

treatment-related symptoms, particularly in 

females with type 2 diabetes who are using GLP-

1RAs. Modifications in the amount or timing of 

medications may reduce gastrointestinal distress 

and improve treatment compliance and efficacy.49 

Gliptin treatment for type 2 diabetes patients does 

not appear to affect HbA1c reduction or major 

adverse cardiovascular events (MACE) differently 

depending on a patient's gender. Gliptins are safe 

and effective for both men and women, as 
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evidenced by their constant advantages for 

cardiovascular health and glycemic management 

in both genders.81 The main points of the paper 

should be summarized and explained to the reader 

in the conclusion of the research paper. Although 

conclusions do not usually give new information 

that has not been included in the article, they 

frequently recast questions or provide a fresh 

perspective on an issue.82 The study highlights the 

higher risk of hypoglycemia in males with normal 

body weight diabetes who receive pre-mixed 

insulin after continuous subcutaneous insulin 

infusion (CSII), especially in Asian patients. 

Individualized diabetes care must emphasize 

customized techniques for a variety of patient 

demographics, taking gender, weight, and 

ethnicity into account to maximize treatment 

results. 83 Normal-weight women might need to 

watch how they regulate their insulin. The efficacy 

and safety of type 2 diabetes drugs, such as statins, 

ACE inhibitors, and ARNIs, vary depending on 

the gender. For the management of type 2 diabetes 

and associated complications, individualized 

treatment programs are crucial.47 The risk of 

melancholy and osteoporosis associated with 

higher medicine doses is particularly high in 

postmenopausal women. This emphasizes the 

importance of glycemic control and overall health 

outcomes while managing type 2 diabetes through 

dosage evaluation. To balance the advantages and 

disadvantages of medicine, careful observation 

and individualized care are crucial.84,85 

FUTURE PERSPECTIVE 

Research on gender and sex differences is crucial 

for understanding the psychological effects and 

scientific foundations of type 2 diabetes, enabling 

more personalized care based on gender, sex, age, 

and ethnicity. Raising awareness among high risk 

populations, like younger patients and people of 

colour, is essential, particularly when glycaemic 

control deviates from target ranges. Customized 

screenings and therapies are imperative, especially 

for those with lower body mass indexes or early-

onset type 2 diabetes, to prevent cardiovascular 

complications. Key strategies for women include 

weight management, cardio-renal medications, 

and lifestyle changes, with a focus on controlling 

blood pressure in obese women to reduce 

cardiovascular risks. Healthcare providers must 

address risk factors early to mitigate arterial co 

morbidities, especially in women who may have 

shorter treatment windows. Multi factorial 

treatment adhering to guidelines is essential for all 

individuals with type 2 diabetes, but stress and 

diabetes-related anxiety, particularly in women, 

hinder self-care. Enhanced screening tools, mental 

health support, and gender-specific research are 

needed to address these challenges. Public 

education initiatives can increase awareness about 

type 2 diabetes and its management, prioritizing 

gender-sensitive strategies for improved 

outcomes. 

CONCLUSIONS 

Type 2 diabetes is influenced by gender variations 

in its onset, complications, and management. 

Because of hormonal fluctuations, women with 

type 2 diabetes are more likely to experience 

cardiovascular problems, particularly after 

menopause. For sensitive populations, such as 

overweight people and those with a history of 

gestational diabetes, customized preventative 

interventions are required. To create specialized 

type 2 diabetes treatment plans depending on 

gender and other variables, more investigation and 

testing are required. 
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