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A B S T R A C T

The prevalence of obesity among women worldwide has escalated to 26%, and among adolescent
girls, it is 18%. An elevated BMI is closely associated with metabolic and gynecological issues in
women. PCOS is a serious and frequently prevalent obesity-related comorbidity that manifests in
girls and women genetically prone to it. A cross-sectional study examined the intake of several
types of junk food in 200 girls with and without menstrual abnormalities by investigating their
menstrual patterns, anthropometric measures, and eating frequency. It found that junk food con-
sumption was substantially related to menstrual difficulties. Junk food slows down the body's me-
tabolism and reduces the calories it burns, making it challenging to maintain a healthy weight.
Junk food indirectly affects androgen levels through IR. Elevated insulin levels cause the decline
of sex hormone-binding globulin (SHBG), a regulatory protein that suppresses the activity of an-
drogens in females and causes hyperandrogenism when cytokines cause IR. There is a correlation
between the current young society and junk food which lead to obesity and its complications. Its
already been proven that consuming junk food rapidly and frequently results in binge and
overeating without reaching satiety and limiting the amount of energy consumed. Obesity and
junk eating are inherently connected with hormones. In the globalized era, when there is an
abundance of fast food and sedentary lifestyles foster weight gain, polygenic obesity is the most
prevalent sort of obesity. A highly integrated gut-to-brain neuroendocrine system controls ap-
petite and body weight by monitoring both short- and long-term fluctuations in energy intake and
expenditure. Several diet regimens, like the ketogenic diet, DASH diet, low GI diet, etc, make it
easier to cut portion sizes and extra sugar and fat drastically. Provided our knowledge of the un-
derlying mechanisms behind obesity and reproductive diseases, certain strategies should empha-
size nutrition and lifestyle for treatment and management.

1. Introduction
Obesity is a prevalent cause of all metabolic and endocrine issues (Kurylowicz, 2021; Powell-Wiley et al., 2021). Obesity is the

term for excessive fat deposition, which increases the probability of every complication. Through the body mass index (BMI), which is
calculated using weight, height, and age, obesity-related metabolic diseases determine our health. An elevated BMI is closely associ-
ated with metabolic and gynecological issues in women, such as polycystic ovarian syndrome (PCOS), abnormal uterine bleeding
(AUB), miscarriage, and infertility (Douchi et al., 2002; Venkatesh et al., 2022; Wei et al., 2009). The prevalence of obesity among
women worldwide has escalated to 26%, and among adolescent girls, it is 18% (Mizgier et al., 2020). Since the 21st century, obesity
has been called a global pandemic as its spread from adolescent to adults due to junk food are evident. Junk food is defined as calorie
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dense foods which are high in fat, salt, cholesterol, and sugar content but low in nutritional content. It also contains high amount of
refined carbohydrates and sodium along with preservatives. For instance, Chocolate, candy, potato chips, trans-fats, refined grains,
salt, high fructose corn syrup etc. (Chapman and Maclean, 1993; Shankar et al., 2014) Junk food has low nutrient density, vitamins,
or minerals and provides calories through refined carbohydrates, fats, and added sugar in contrast to regular food which has high nu-
tritional value. This is unhealthy food that contains high levels of saturated fats, trans-fatty acids, and refined sugar, which is the un-
derlying cause of obesity and affects the body physically, psychologically, and socially (Ertz and Le Bouhart, 2022).

According to an analysis of epidemiological data, 38–88% of women with PCOS are overweight or obese (Jaacks et al., 2019). This
demonstrates how closely junk food, obesity, PCOS, and many other gynecological complications are interrelated. PCOS is a serious
and frequently prevalent obesity-related comorbidity that manifests in girls and women genetically prone to it (Barber et al., 2006).
PCOS affects women or adolescents at an early age, although it is rarely effectively diagnosed at the beginning (Koivuaho et al.,
2019). It presents the classic clinical signs of hyperandrogenism, such as oligo-amenorrhea and concomitant subfertility, as well as
acne, hirsutism, and male-pattern alopecia (Barber and Franks, 2021). Although there is no cure for PCOS, the condition must be ap-
propriately controlled because failure to comply could result in infertility. Considering a description of insulin resistance, androgen
excess, and other PCOS-related concerns, we investigate the relationship involving PCOS and junk food and obesity, including strate-
gies to effectively manage it through dietary and lifestyle modifications for overweight and obese women with or without PCOS.

2. Junk food in adolescent girls
According to a study, the prevalence of junk food intake was high among schoolgirls. A correlation between intake and obesity

was largely dependent on BMI depending on the type of junk food consumed, which included high calorie, sugar, and salt content
(Table 1) in adolescents, which can contribute to early cardiovascular disorders (CVD) and other complications (Mohammadbeigi et
al., 2019).

Junk food consumption and decreased physical activity can cause premenstrual symptoms, dysmenorrhea, and irregular men-
strual cycles, which can subsequently affect a woman's health and quality of life. A cross-sectional study examined several types of
junk food intake in 200 girls with and without menstrual abnormalities by investigating their menstrual patterns, anthropometric
measures, and eating frequency. It found that junk food consumption was substantially related to menstrual difficulties (Latif et al.,
2022). Menstrual abnormalities are common in teenage girls and can sometimes be normal but can lead to different conditions such
as amenorrhea, dysmenorrhea, and polycystic ovaries. BMI plays an important role in menstrual disorders, which are affected mainly
due to junk food, psychological stress, and lifestyle factors (Singh et al., 2019). Overeating, food cravings, and a change in appetite
are other premenstrual symptoms that may be observed in 70–80% of women. These desires are caused by the progesterone influence
throughout the menstrual cycle, which boosts hunger and junk food intake in the presence of oestrogen (Hirschberg, 2012). Accord-
ing to research on cravings for junk food during menstruation, 86% of youngsters had increasing appetites before and after their cy-
cle, contrary to 70% of them during. Therefore, a large intake of junk food in younger generations could be attributed to premenstrual
symptoms (Yukie et al., 2020).

Table 1
Metabolic disorders due to junk food in adolescents.

S.
No.

Junk Food Composition Metabolic disorders

1 Burger, hotdog, bacon, sausage Sodium nitrite and sodium nitrate Blood pressure and metabolic syndrome, including PCOS,
diabetes mellitus, and infertility. (Mattila et al., 2020;
Oghbaei et al., 2020)

2 Maida (pasta, noodles, doughnut,
white bread, paratha, pizza)

Monosodium glutamate (MSG), Azodicarbanamide PCOS, impaired ovary and uterus, infertility. (Mondal et al.,
2018) Endocrine disrupter, infertility, thyroid diseases.
(Gafford et al., 1971; Ganga et al., 2020; Maranghi et al.,
2010)

3 High sugar content sweets (cake,
muffins, sweet juices, carbonated
drinks, pastry, ice creams)

Sulfites, 2- methyl imidazole and 4- methylimidazole,
Ponceau

Type 2 diabetes mellitus, PCOS, urinary incontinence
(Douglas et al., 2006; Ringel et al., 2022; Schulze et al.,
2004)

4 Fried foods (chicken, French fries,
chips)

Butylated hydroxyanisole (BHA) Carcinogenic (Adeyemi, 2021; Römsing et al., 2003)

5 Sauces (soya, fish, tomato) Monosodium glutamate PCOS and infertility (Mondal et al., 2018)
6 Mayonnaise Butylated hydroxyanisole (BHA), trans and saturated

fats
Carcinogenic (Felter et al., 2021)

7 Canned foods (beans, fish, meat,
vegetables,

Monosodium glutamate, nitrites, sulphites, benzene,
Butylated Hydroxyanisole 320 (BHA), Butylated
Hydroxytoluene 321(BHT), Bisphenol A (BPA)

Uterine leiomyoma and breast cancer (Chiang et al., 2021;
Engin and Engin, 2021; Kwon, 2022)

8 Ready-to-eat processed foods
(Maggie, frozen snacks)

Monosodium glutamate, Benzoates, nitrites, sulphites Diabetes mellitus, cardiovascular diseases (Banerjee et al.,
2021; Brial et al., 2022)

9 Cheese processed foods (macaroni) Tartrazine Precocious puberty, endocrine disrupter, embryotoxic, and
teratogenic (Hashem et al., 2019; Mindang et al., 2022)
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3. Junk food, binge disorder and PCOS in underweight girls
Body weight is a constant concern, whether for slender or fat girls. In adolescent girls, underweight and junk food consumption

are correlated because of their dysfunctional eating habits, which have been discussed in the literature and are influenced by ethno-
cultural variables. These variables encourage teenagers to develop strategies to change their body weight (Fogelkvist et al., 2020).
These strategies increase the intake of junk food and household confectionaries in skinny adolescent girls, which can affect them psy-
chologically and lead to eating disorders (EDs). EDs are mental illnesses that cause aberrant eating patterns that are detrimental to
both physical and mental health. The most prevalent ED among teens is binge eating disorder (BED), which is attributed to high
caloric intake over a specified time period and a sensation of eating-related helplessness (Alvero-Cruz et al., 2020). These can cause
premenstrual symptoms and increase the risk of PCOS in lean and slim girls, despite the fact that they are intended for overweight and
obese girls.

PCOS initially appears in adolescence, when physiological, psychological, and hormonal changes begin to emerge. However, opti-
mizing lifestyle variables at a young age is the primary treatment strategy for PCOS. A case-control study of adolescent girls (13–18
years) with and without PCOS reported that binge eating was not substantially distinct between the two groups, despite the fact that
only 13% of the girls were overweight or obese (Lidaka et al., 2022). Even in sports, binge eating has been common; a study was un-
dertaken to evaluate athletes' dysfunctional eating habits with a questionnaire examining psychological and nutritional components
owing to the primary risk factor of body image disturbance which led them to risk factors including premenstrual symptoms, PCOS,
and other associated issues (Ramona et al., 2021). This demonstrates that BED is prominent, including lean, slender, and fit individu-
als as well as overweight and obese teenagers, putting the entire community at risk for metabolic and endocrine issues.

4. Impact of junk food on obesity
The frequency of overweight and obesity in the younger generation is developing as the variety of junk foods and consumption in-

creases. This contributes to the increased complications and risks in public health (Nixon and Doud, 2011; Singh S et al., 2021). The
affordability, flavor, accessibility, and variety of junk food on the market are the key factors contributing to this rise. Due to peer pres-
sure in their daily lives, students find it easier to satiate with junk food without realizing the impact of the latter on their bodies (Shah,
2014). However, this is not the sole cause of obesity; there are other lifestyle choices that also play an impact, which is discussed in
Table 2. Obesity, individually or with other factors, leads to non-communicable diseases like precocious puberty, early menopause,
PCOS, infertility, cardiovascular complications, hypertension, and diabetes mellitus (Hassanzadeh et al., 2012). A study conducted on
medical and science students reported that 67.4% of females, of which 21% were obese, consumed fast food every day. Therefore the
consumption of junk food does not depend upon the BMI or the background of the person (Mohammadbeigi et al., 2018).

5. Impact of junk food on insulin resistance
Large amounts of junk food consumption have an impact on metabolism. All the chemical processes that happen within our bodies

are referred to as the metabolism. It is closely related to the number of calories expended each day. Junk food slows down the body's
metabolism and reduces the amount of calories it burns, which makes it challenging to maintain a healthy weight. The energy re-
quired to metabolize food is termed the thermic effect of food (Westerterp, 2004). Due to the high content of refined carbohydrates
and partially hydrogenated oils in junk food, it needs less energy from the body to digest. As a result, eating a high amount of junk
food with high glucose-salt fat content causes the body to deposit more fat. Insulin resistance is closely correlated with extra fat accu-
mulation around abdominal organs. According to a long-term prospective study, there is a clear correlation between junk food con-
sumption, body weight, and insulin resistance (IR), which also enhances the likelihood of developing type 2 diabetes (Pereira et al.,
2005).

Based on an experimental investigation, junk food may cause obesity in women by interfering with the hormonal processes that
control hunger and appetite. Junk food includes free fatty acids (FFAs), which are produced from adipocytes and are associated with
lipotoxicity, and the enhancement of IR. Adiponectin, a hormone generated from adipose tissue, improves insulin sensitivity. In com-
parison to individuals with normal BMI, obese people secrete less adiponectin (Goldfine and Kahn, 2003). Adipocytes, generally al-
luded to as lipocytes or fat cells, produce a number of cytokines that trigger IR, which is associated with PCOS and other metabolic
syndromes (Rangwala et al., 2004).

Obesity and junk eating are inherently connected with hormones. Despite health harm and the dysregulation of mediators of the
neuroendocrine, autonomic, immunological, and metabolic systems, junk food and environmental stress increase rates of obesity and
metabolic syndrome. Cognitive impairment is mediated by the inactivation of the insulin receptor in the hippocampus of the brain,

Table 2
Obesity due to lifestyle factors.

Lifestyle factors Pathological conditions

Increased stress levels Obesity, PCOS, and Cardiovascular (CV) risk (Daiber and Chlopicki, 2020; Shan et al., 2022)
Insomnia or difficulty sleeping. Weight gain, PCOS, hypertension, diabetes mellitus (Demir Çaltekin et al., 2021; Hachul et al., 2019; Li et al., 2021)
Fatigue Obesity, PCOS (Norris et al., 2017; Vgontzas and Calhoun, 2009)
Overeating (binge eating) Obesity, CV risk, and metabolic syndrome (Hudson et al., 2010; Martinez-Avila et al., 2020; McCuen-Wurst et al., 2018)
Sedentary lifestyle (due to

technology)
Obesity, PCOS, diabetes mellitus, CV diseases (Bakrania et al., 2016; BUOITE STELLA et al., 2021; Figueiró et al., 2019; Tay
et al., 2020)
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whereas IR, PCOS, and dyslipidemia are prompted by the inactivation of the hypothalamic insulin receptor (Grillo et al., 2015). In-
sulin encourages energy storage; however, in cases of obesity and aging, insulin-sensitive cells are disturbed and produce IR by over-
producing adenosine triphosphate (ATP), which causes mitochondrial malfunction. Through a feedback mechanism, ATP blocks the
synthesis of the mitochondria, causing enzyme activity and ATP production. In pancreatic islets, there is an overproduction of ATP,
which leads to the hypersecretion of insulin in beta cells and promotes IR through intracellular and extracellular activities. When food
and lifestyle are altered, mitochondrial function reverts, allowing cells' insulin sensitivity to function normally (Ye, 2021). This IR will
cause major complications, including PCOS, infertility, type 2 diabetes, CVD, and other illnesses if it is not corrected in a timely ap-
proach (Łakoma et al., 2023).

6. Impact of junk food on androgen hormones
The hormones known as androgens, which mostly include testosterone and androstenedione, are responsible for maintaining mas-

culine traits in both men and women. A minimal quantity of testosterone is released in females, mostly for reproductive development.
A rise in testosterone can result in a number of issues for women's bodies, including acne, hirsutism, alopecia, menstrual irregulari-
ties, insulin resistance, hypertension, obesity, an increase in muscle mass, low libido, mood changes, and a deep husky voice (Skiba et
al., 2019). Junk food indirectly affects androgen levels through IR. Elevated insulin levels cause the decline of sex hormone-binding
globulin (SHBG), a regulatory protein that suppresses the activity of androgens in females and causes hyperandrogenism when cy-
tokines cause IR. Hyperinsulinemia also contributes to PCOS ovarian sensitivity (Qu and Donnelly, 2020). This is one of the processes
by which junk food causes hyperandrogenemia; additional mechanisms are possible but have yet to be investigated. Unfortunately,
there is scant evidence of the link between junk food and androgen excess. This may be the focus of the researchers' forthcoming
study. Although it is evident in the studies of PCOS that junk food is one of the etiology for the metabolic syndromes (Pramodh, 2020;
Vidya Bharathi et al., 2017).

7. Insights of the mechanism on junk food on obesity and PCOS
There is a correlation between the current young society and junk food which lead to obesity and its complications (Sharma et al.,

2022). Its already been proven that consuming junk food rapidly and frequently results in binge and overeating without reaching sati-
ety and limiting the amount of energy consumed (Andrade et al., 2012). As mentioned above, carbonated drinks are available more
easily than pure water nowadays due to technology and development (Magni et al., 2009). The major concern of modern society is
consuming too much junk containing artificial sweeteners, preservatives, MSG, and much more chemicals that are harmful to our
body and organs, making it develop complications at an early stage of life (Malik et al., 2006). With the changes in the global environ-
ment, the prevalence of obesity is increasing, mainly in the urban population (Blauw et al., 2017). Some of the possible mechanisms
that exist and are well understood are discussed.

7.1. Microbiota
Junk foods have a direct correlation with the gut microbiota and determine the microbiome composition. The microbiomes of in-

dividuals that reside in the same environment are not related genetically but have a significant amount of similarities (Corrie et al.,
2023). Both independent factors are linked to food, medications, and anthropometric measures and account for about 20% of inter-
personal heterogeneity in microbiota (Rothschild et al., 2018). Microbes that live in the gastrointestinal (GI) tract are important in
human health as they have an influence on the genes and metabolites which have the ability to maintain body weight (Greathouse et
al., 2017). Studies have revealed that the gut microbiota's microbiome composition transmits afferent signals to the sympathetic
(SNS) and parasympathetic (PNS) nervous system that has an impact on energy homeostatic systems, regulating both intake and en-
ergy balance, including eating behavior, whether normal and excessive energy reserves (Rosenbaum et al., 2015). Human exposure to
microbiota may alter a person's genetic predisposition towards obesity and have an impact on weight management (Greathouse et al.,
2017). Furthermore, the gut microbiota increases the body weight as it influences the parts of CNS which regulates energy and de-
creases the expression of brain-derived neurotrophic factor (BDNF) and glucagon-like peptide (GLP-1) as it is the factors responsible
for anti-obesity in the body of an individual. This reduction mediates the obesogenic effect in the gut microbiota (Schéle et al., 2016).

7.2. Neurobiological evidence
The Nucleus Accumbens (NAc) area in the hypothalamus's basal forebrain is important for controlling behaviors like eating and

craving. Medium spiny neurons (MSNs) present in the NAc core control obesity and binge eating. A study in rodents revealed that
junk food alters MSN excitability by manipulating voltage-gated potassium channels, which disrupts the function of the dopamine re-
ceptor and increases adiposity and fat accumulation (Oginsky and Ferrario, 2019). Another clinical study demonstrated that binge
eating triggers the NAc substantially even before obesity appears (Demos et al., 2012) and slowly influences the mesolimbic function
and receptor expression, which leads to obesity. However, it is still unknown how drastically the consumption of junk food and the
development of obesity and its problems damage these neurochemical systems (Robinson et al., 2015).

7.3. Genetic mechanism
In the globalized era, when there is an abundance of fast food and sedentary lifestyles foster weight gain, polygenic obesity is the

most prevalent sort of obesity. In comparison between obese and normal people, there are more than 100 BMI-associated loci. These
genes are linked to obesity using the genome-wide association (GWA) technique called fat-mass obesity-associated genes (FTO) (Woo
et al., 2022). Multiple predisposing factors, such as gene variations, are believed to interact with a lifestyle to boost the likelihood of
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obesity. This interplay between genes and environmental variables is believed to contribute to obesity. FTO alleles regulate food in-
take and are directly associated with binge eating, reduced satiety, dietary fat, and energy (Albuquerque et al., 2017). Studies were
conducted to examine the risk of FTO gene polymorphism carriers with a high-fat diet that elevates the risk of obesity. The greatest
genetic factor for obesity presently recognized is the FTO gene. A major environmental factor, dietary fat, may work in concert with
genes to raise the risk of obesity and metabolic syndrome, and CVD (Phillips et al., 2012). Since there are billions of obese people
around the globe, a comprehensive understanding of the mechanism underpinning the above findings may promote the therapy of
precision medicine using a nutritional approach to alleviate the complications associated with obesity.

8. Transgenerational inheritance of PCOS (pre and clinical data)
The primary PCOS symptom, hyperandrogenism, is frequently prevalent in PCOS-affected females. Dehydroepiandrosterone

(DHEA), dehydroepiandrosterone sulfate (DHEAS), and androstenedione are the most frequently elevated androgens expressed in ex-
cess in 60% of females. First-degree relatives are more likely to have PCOS in a family aggregation. Due to this, PCOS is categorized as
an autosomal dominant genetic illness with peri-pubertal onset (Crespo et al., 2018). According to preclinical research, excessive an-
drogen exposure may contribute to chronic problems in both the exposed group and the succeeding generation. The incidence of
metabolic and endocrine abnormalities in PCOS offspring was also demonstrated to be significantly correlated with the prenatal and
early postnatal environments of PCOS women's pregnancies (Zhang et al., 2020). The pathophysiology of human PCOS, which causes
PCOS and other metabolic complications throughout development, is related to these transgenerational consequences (Subramaniam
et al., 2019). Numerous animal experiments have shown that prenatal androgen exposure impacts IR, gonadotrophin secretion, hy-
perandrogenism, and ovulatory disruption (Sanchez-Garrido and Tena-Sempere, 2020). Since the placenta plays a significant role in
maternal-fetal androgen metabolism, determining the function of the predisposing state is complicated. However, it has been shown
that the term placenta of women with PCOS exhibits impaired placental aromatization due to higher placental inflammation of mater-
nal androgens, which could be the cause of increased fetal exposure to maternal androgens (Koster et al., 2015; Kumar et al., 2018).

In a study conducted on pregnant women, High anogenital distance (AGD) values were calculated using PCOS symptoms before
conception. AGD is measured as the distance between the base of the genital tubercle and the caudal extremity of the fetus, and this
distance is influenced by both fetal sex and testosterone. AGD represents fetal testosterone exposure in the female fetus of PCOS-
pregnant mothers (BAYRAKTAR and TANER, 2023). In some clinical pieces of evidence, Anti-mullerian hormone (AMH) expression
was determined in umbilical cord blood, which was found to be higher in neonates born to PCOS mothers as AMH plays a critical part
in PCOS pathogenesis and inhibits folliculogenesis in the fetal stage (Zhou et al., 2022).

9. Management and therapeutics of obesity and PCOS
A highly integrated gut-to-brain neuroendocrine system controls appetite and body weight by monitoring both short- and long-

term fluctuations in energy intake and expenditure (Schwartz et al., 2017). For survival, the body's ability to store surplus energy as
fat is essential. Both the body's resting metabolic rate and the energy used during physical activity can be reduced by 20% or more
when there is a food shortage. Furthermore, humans must reinforce the neuroendocrine regulation of body weight with behavioral
and cognitive attempts to regulate their eating and physical activity (Hawley et al., 2020). Lifestyle and diet modifications are crucial
first steps to resolve this. Restricting calories is necessary to cause clinically significant weight reduction. According to US Dietary
guidelines, 10% or less of daily calories ought to be from saturated fat, 20%–35% of daily calories must be brought from fat, and the
remaining calories must come from carbohydrates, especially from fresh fruits, vegetables, and grains (Table 3). Several diet regi-
mens, like the ketogenic diet, Dietary approaches to stop hypertension (DASH) diet, low GI diet, etc., make it easier to drastically cut
portion sizes as well as extra sugar and fat (Ludwig, 2020; Wadden et al., 2020).

Typically, lifestyle change programmes recommend 150–180 min per week of moderately intense aerobic activity, such as brisk
walking or cycling. Regular aerobic exercise includes various advantages, including enhancing physical and mental health (blood
pressure, cholesterol, etc.). (e.g., anxiety, depression). Strengthening fitness via physical exercise is also linked to a significantly re-
duced mortality risk from obesity (Powell et al., 2019).

10. Conclusion
The prevalence of junk food, obesity, and its linked complications like PCOS is projected to rise as the world's technological

growth accelerates. Correlation between current young society lifestyles associated with junk food leads to obesity and significantly
triggers the NAc even before obesity appears to affect hormonal balance. It eventually leads to a worsening of the PCOS disorder. Pro-
vided our knowledge of the underlying mechanisms behind obesity and reproductive diseases, there should be certain strategies that
emphasize nutrition and lifestyle for treatment and management. The competence to therapeutically modulate the expression of
genes and transgenerational inheritance that contribute to the tendency to become obese and, eventually, to promote effective weight
reduction and weight maintenance by providing each patient with precision medicine and an empathetic approach.
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Table 3
Management of obesity.

Types of diet Food included in the diet Significance of the diet for obesity and PCOS

Dietary approaches to
stop hypertension
(DASH) diet

Whole wheat bread and pasta, pita bread, cereals, oatmeal, brown
rice, green vegetables, fruits, dry fruits, fat-free milk products,
frozen yogurt, lentils, kidney beans

Effective tool to reduce body weight and manage obesity by limiting
high-calorie intake. (Perry et al., 2019)

Low glycemic index
(GI) diet

High protein foods such as lean meat and fish, dairy products
such as milk and yogurt, unsweetened soy milk; vegetables such
as broccoli, green peas, and leafy greens; low sugar fruits such as
apples, oranges, and blueberries, oatmeal, legumes, and pulses

Delays the absorption of carbohydrates and improve metabolic
pathways and insulin resistance (IR), and weight loss in women with
or without PCOS. (Shishehgar et al., 2019)

Anti-inflammatory diet Vegetables: broccoli, cabbage, cauliflower, fruits: pomegranates,
grapes, cherries, healthy fats: olive oil, avocado oil, fish, nuts, bell
peppers, spices: fenugreek, turmeric, cinnamon, green tea, dark
chocolate

Improvement in body composition, anthropometry, liver parameters,
reducing visceral adiposity, metabolic and inflammatory
biomarkers. Also reduces PCOS symptoms and the risk of getting
PCOS (Kenđel Jovanović et al., 2021; Panjeshahin et al., 2020)

Mediterranean diet Vegetables, fruits, nuts, legumes, potatoes, whole grains, herbs,
seafood, olive oil, spices, fish, rarely eat eggs, cheese, and yogurt.

Improves BMI, anthropometric parameters, nutrition, quality of
sleep, and protection against IR-related diseases such as obesity,
T2DM, CVD, CKD, PCOS, and breast cancer. (Mirabelli et al., 2020;
Muscogiuri et al., 2020)

Ketogenic diet Low carb diet includes eggs, chicken, fish, dairy, nuts, seeds,
healthy fat oil such as olive oil, avocado oil, and sesame oil, non-
starchy vegetables such as greens, broccoli, tomatoes, mushrooms
and pepper, lemon juice, fresh herbs, and spices.

Reduce BMI, body weight, and waist circumference. Improves
HBA1c, triglycerides, lipid and liver parameters, and PCOS.
(Adeyemi, 2021; McPherson and McEneny, 2012)

Pulses based diet Lentils, Kidney beans, chickpeas, dry peas, beans Weight loss, reduce waist circumference, blood pressure,
triglyceride, cholesterol (total, low-density lipoprotein (LDL)),
glycaemic load (Marinangeli and Jones, 2012; Venn et al., 2013)

Low carb diet Meat, fish, eggs, non-starchy vegetables: spinach, broccoli,
cauliflower, carrots, asparagus, tomatoes, low carb fruits:
oranges, blueberries, strawberries, nuts, seeds, dairy products,
avocado oil, olive oil, coconut oil

Obesity, and T2DM improve glycemic control, and
hyperinsulinemia, improve hepatic parameters, and reduce risk of
CVD, and PCOS (Avolio et al., 2020; Bolla et al., 2019; Goss et al.,
2020)
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