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            Abstract

            
               
Polycystic ovary syndrome (PCOS) is a hormonal disorder causing menstrual irregularities, insulin resistance, and infertility.
                  Treatment options include medical treatments and lifestyle modifications. The guideline suggests various balanced strategies,
                  including diet, exercise, behavioral interventions, and sleep. This article aimed to review the multiple diets, nutrients,
                  and other factors responsible for PCOS-induced infertility, which is growing nowadays. The primary motive to recover PCOS
                  is to reduce the risk of infertility among women. PCOS treatment involves birth control pills, diabetes medication, and estrogen
                  receptor modulators. Lifestyle changes like resistance training and yoga can improve body composition and reduce fat. Traditional
                  lifestyles, such as alcohol and tobacco, can hinder fertility. Weight loss improves PCOS status regardless of dietary composition.
                  Low glycemic index diets reduce weight gain, improve insulin sensitivity, and reduce risk factors. The DASH diet, rich in
                  fruits, vegetables, whole grains, nuts, legumes, and low-fat dairy, is recommended for managing PCOS. In conclusion, PCOS
                  should be taken care of for young women with the help of diet, exercise, and medication, if needed, to avoid infertility under
                  the supervision of a dietitian and physician.
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               Introduction

            Polycystic ovary syndrome (PCOS) is a hormonal disorder characterized by polycystic ovaries, hyperandrogenism, and anovulation.
               It can lead to menstrual irregularities, insulin resistance, metabolic, psychological, maternal, fetal, and neonatal complications,
               and infertility. So, PCOS is a prevalent endocrine disorder in women, leading to anovulatory infertility. Treatment options
               include medical treatments alone or in combination with lifestyle modifications based on diet and exercise.1, 2, 3, 4 PCOS is characterized by excess androgen, leading to adipose tissue deposition, insulin resistance, hyperinsulinemia, and
               ovary secretion. This cyclical interaction, combined with hypothalamic-pituitary dysfunction, can cause further ovarian dysfunction,
               potentially causing anovulation and infertility.5, 6 Ovulation disorders, particularly polycystic ovary syndrome (PCOS), account for around 25% of infertility cases, with PCOS
               accounting for 70%. Other associated endocrine and metabolic traits include obesity, acne, hirsutism, dyslipidemia, hyperinsulinism,
               type 2 diabetes, cardiovascular disease, miscarriage, and gestational diabetes.7 The 2018 PCOS guideline acknowledges that specific dietary approaches don't provide better health outcomes. It suggests a
               range of balanced strategies based on lifestyle needs and preferences. A systematic review found minimal differences in anthropometric
               outcomes, concluding that weight loss improves PCOS presentation regardless of dietary composition. Emerging evidence suggests
               that a range of dietary strategies may produce beneficial effects on various syndromes due to polycystic ovaries. Research
               shows future lifestyle management in PCOS, focusing on diet, exercises, behavioral interventions, psychological, and sleep,
               empowering women with more treatment options.8 
            

         

         
               Literature Review

            This review article was studied using a search of open-access literature using medical subject heading words (MeSH) as keywords.
               These were the “PCOS,” “infertility,” "PCOS diet," "PCOS prevention, “infertility prevention,” and “Various diets.” The articles
               were published and are accessible online, like the Directory of Open Access Journals, PubMed, Google Scholar, Semantic Scholar,
               etc., between the years 2010 and 2024, considered for inclusion for review purposes. 
            

            The study first demonstrated research based on the current and trending preventive approaches.Table  1 shows the two international studies and two Indian studies that discussed the various existing preventive approaches usually
               used in modern medicine. The study groups were PCOS women who had a higher fertility ratio and were more likely to experience
               infertility, with 72% reporting infertility. Fertility hormone treatment use was higher in these women, with oligo-hypomenorrhea
               being the chief complaint. Indian practitioners usually advise oral contraceptive pills (OCP) and other protocol drugs for
               symptom management.1, 5 
            

            
                  
                  Table 1

                  Various studies on existing preventive measures for PCOS-induced infertility

               

               
                     
                        
                           	
                              
                           
                           
                              Authors and year 
                              
                                 7, 9, 10, 11
                                 
                              
                           

                           
                        
                        	
                              
                           
                           
                              Study group
                              
                           

                           
                        
                        	
                              
                           
                           
                              Design and Interventions
                              
                           

                           
                        
                        	
                              
                           
                           
                              Observation and Results
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Rees at el.,2016

                           
                        
                        	
                              
                           
                           Nine thousand six hundred sixty-eight women with PCOS vs. control group.

                           
                        
                        	
                              
                           
                           Compared fertility ratios, miscarriage rates, pre-eclampsia, gestational diabetes, premature delivery, delivery method, and
                              neonatal outcomes. 
                           

                           
                        
                        	
                              
                           
                           Women with PCOS revealed a standardized fertility ratio of 1.16 post-index date. Factors such as miscarriage, pre-eclampsia,
                              GDM, and premature delivery increased, with 28% of births by cesarean section.
                           

                           
                        
                     

                     
                           	
                              
                           
                           Joham et al.,2015

                           
                        
                        	
                              
                           
                            Nine thousand one hundred forty-five respondents aged 28-33 years, among eight thousand six hundred twelve women with known
                              PCOS.
                           

                           
                        
                        	
                              
                           
                            The Australian Longitudinal Study on Women's Health focuses on self-reported PCOS status, BMI, infertility, and its therapy.
                              Logistic regression was used to examine factors associated with infertility and its treatments.
                           

                           
                        
                        	
                              
                           
                            PCOS prevalence was 6%, with 72% of women reporting infertility. Infertility was found to be 15-fold higher in PCOS women,
                              independent of BMI. Fertility hormone treatment use was higher in PCOS women. 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Mirdha et al.,2023

                           
                        
                        	
                              
                           
                           A rural tertiary care center recruited ninety-six PCOS women.

                           
                        
                        	
                              
                           
                           Medical management using Clomiphene citrate, metformin, and letrozole, focusing on morphological features, menstrual patterns,
                              hormonal profile, and successful ovulation induction and conception outcomes.
                           

                           
                        
                        	
                              
                           
                           The study found that oligo-hypomenorrhea was the chief complaint, with a high LH/FSH ratio, and that letrozole treatment had
                              the highest successful ovulation rate. 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Shah and. Patil.,2018;

                           
                        
                        	
                              
                           
                           Based on Indian endocrinologists, gynecologists, reproductive endocrinologists, dermatologists, public health experts, and
                              researchers.
                           

                           
                        
                        	
                              
                           
                           The study analyzed published literature, clinical practice guidelines, and medical specialty societies from 2003 to 2017 to
                              suggest recommendations on oral contraceptive pills and polycystic ovarian syndrome.
                           

                           
                        
                        	
                              
                           
                           The consensus statement advises Indian practitioners on the use of Oral Contraceptive Pills in women with PCOS, highlighting
                              their role in symptom management and recommending new formulations to minimize side effects and indications.
                           

                           
                        
                     

                  
               

            

            

            

            
                  
                  Figure 1

                  Diet and other factors responsible for PCOS-induced infertility

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/3f5c635e-2aaf-4276-bec9-b0441bbee1e5/image/44788bc5-26da-4f8b-adf2-c322c3635764-uimage.png]

            
                  Role of medicines

               The primary choice for PCOS treatment is birth control pills (OCP) that regulate menstrual cycles, lower androgen levels,
                  and reduce acne. At the same time, diabetes medication helps lower insulin resistance in PCOS, reduce androgen levels, slow
                  hair growth, and improve regular ovulation. Clomiphene citrate is a selective estrogen receptor modulator used for ovulation
                  induction in women with PCOS. It blocks estrogen receptors, increasing GnRH pulse amplitude and follicle-stimulating hormone
                  (FSH) production. 12 Letrozole, an aromatase inhibitor (selective non-steroidal), suppresses androgen-to-estrogen conversion, enhancing ovulatory
                  rates by increasing pituitary secretion and follicular sensitivity to FSH. 13 A study reviewed the literature on food and drug interactions over twenty years, highlighting the potential adverse effects
                  of common foods and prescribed medications for the medication of lifestyle disorders. The study emphasized the importance
                  of selecting appropriate foods and medications to avoid health hazards and complications due to adverse reactions. In the
                  case of interactions with food with discussed drugs, grapefruit juices, high-fat dairy food, and alcohol should be avoided.
                  14

            

            
                  Exercises and activities

               A study reported that resistance training improves body composition and strength and reduces body fat, weight circumference,
                  and lean mass. This is crucial for weight loss interventions in PCOS, as women with more significant reductions in central
                  fat show better symptom improvement. Resistance training may also improve androgen levels, but more research is needed. There
                  is insufficient evidence to assess the effects of exercise type on reproductive function. 15 Many studies have already shown
                  that obesity, hypothyroidism, dyslipidemia, hirsutism, acne, etc., are often correlated with PCOS.7, 9, 10, 11 A study showed that yoga intervention reduced obesity from 54.7% to 51.3% and reduced mild/moderate hypothyroidism to subclinical
                  stage 7.4% in women's communities, with diet and yoga combined providing significant benefits. However, yoga also can help
                  directly or indirectly to PCOS patients.15 
               

            

            
                  Behavioral modifications and addictions

               Behavioral changes and overcoming addictions to alcohol and tobacco are needed to improve the sustainability of lifestyle
                  changes, especially for women with PCOS. However, most research on lifestyle change in PCOS focuses on short-term dietary
                  interventions with or without exercise, although there needs to be more research on behavioral change strategies. Randomized
                  control trials experimented with 'behavioral interventions,' showing the benefits of weight loss and improved androgen and
                  lipid profiles.16 A study also reported that traditional lifestyle strategies, including alcohol and cigarette use, are challenging for enhancing
                  fertility and reproductive outcomes in women with PCOS, as well as evaluating CVD and thromboembolism risk associated with
                  oral contraceptives.17 
               

            

            
                  Psychological aspects

               The PCOS guideline emphasizes the importance of awareness, assessment, and management of quality of life, depression, anxiety,
                  psychosexual dysfunction, negative body image, and disordered eating. If negative body image, disordered eating, or eating
                  disorders are suspected, a stepped approach for screening is recommended.18 Cognitive behavioral interventions, such as counseling, cognitive behavioral therapy (CBT), and mindfulness meditation, can
                  improve engagement and adherence to a healthy lifestyle in women with PCOS. Mindfulness meditation has been shown to reduce
                  stress and enhance psychological well-being, but only a few studies investigated its use. 17, 18, 19

            

            
                  Role of major nutrients

               A study showed that weight loss improves PCOS status regardless of dietary composition. Emerging evidence suggests that various
                  nutritional strategies may produce favorable effects on PCOS features independent of weight loss. The study focussed on modifying
                  carbohydrates, protein, and fat in a diet plan for PCOS patients.8, 20  Altering carbohydrate composition is the most researched dietary approach for PCOS management. Studies showed that a low
                  glycemic index (GI)/glycemic load (GL) diet for at least eight weeks significantly reduces weight gain and body mass index
                  (BMI) compared to a high GI/GL or a regular diet. This reduction was due to decreased hunger, which reduced energy intake
                  and made it easier to follow dietary recommendations. Low GI/GL diets also improved insulin sensitivity, reproductive hormones,
                  and risk factors for type 2 diabetes and cardiovascular disease.8, 21, 22 High protein intakes may be more effective in suppressing androgen levels in women with PCOS than high carbohydrate diets.
                  Research on postprandial glucose reported that high-protein meals reduce insulin and dehydroepiandrosterone stimulation compared
                  to glucose-rich meals. Research in the general population also indicated that increased protein intakes are related to reduced
                  appetite and energy intakes from low GI/GL diets. High protein diets can reduce weight, BMI, WC, weight-height ratio (WHR),
                  and fat mass, improve mental health outcomes and reduce depression.23, 24, 25 Fatty acid composition addressed metabolic disorders associated with polyunsaturated fatty acids (PUFA) and MUFA intakes.
                  Studies have shown that high-fat consumption can lead to prolonged reductions in testosterone, proatherogenic inflammatory
                  markers, and oxidative stress, worsening insulin resistance and androgens. However, studies have found no significant difference
                  in glucoregulatory status, lipids, or androgens between walnut and almond diets. With its higher fatty acid composition. Reduced
                  carbohydrate intake may have more glucoregulatory benefits than increased MUFA intake.26, 27, 28, 29 

            

            
                  Role of micronutrients

               B-group vitamins, folic acid, and vitamins D, E, and K are crucial for metabolic and reproductive features of PCOS. B vitamins
                  regulate homocysteine, an amino acid linked to CVD risk, in women with PCOS. Folic acid alone has been shown to improve C-reactive
                  protein, total antioxidant capacity, and glutathione. Vitamin D supplementation has shown improvements in lipid profiles and
                  androgens. Vitamin E has been shown to improve fertility outcomes in other populations, but no RCTs have examined its use
                  in PCOS. 30, 31, 32, 33 

            

            
                  Diet planning

               Dietary patterns have been explored in managing PCOS, with the Dietary Approaches to Stop Hypertension (DASH) diet being the
                  optimal choice for reducing insulin resistance (IR). This diet is rich in fruits, vegetables, whole grains, nuts, legumes,
                  and low-fat dairy, with a predominantly low-GI carbohydrate profile. It has been found to benefit weight, BMI, IR, and hormonal
                  profile. Vegetarian, vegan, and pulse-based diets are high in fiber and plant proteins, which promote microbial diversity
                  and short-chain fatty acids. The benefits of plant-based dietary patterns in PCOS may be related to increased intakes of dietary
                  prebiotics. Eating smaller but more frequent meals, healthy breakfasts, and balanced dinners benefits insulin sensitivity
                  and androgen reduction.34, 35, 36 
               

               

            

            
                  Stress factor

               Stress is one of the major responsible factors for PCOS-induced infertility. A study investigated the link between stress
                  among women entrepreneurs and metabolic health issues caused by hormonal imbalances. Stress can be related to metabolic syndrome
                  but does not always cause hormonal imbalances; patients should follow proper diet and exercise instead.37 A study found that PCOS patients increased salivary cortisol levels, α-amylase activity, higher amylase activity, higher pulse
                  rate, BMI, visceral adiposity, and waist-hip ratio compared to controls, suggesting a strong link between stress markers and
                  body composition changes.38

               

            

         

         
               Conclusions

            Polycystic ovary syndrome is a hormonal disorder causing menstrual irregularities, insulin resistance, and infertility. Chronic
               issues of PCOS may increase the risk of infertility. Treatment options include medical treatments and lifestyle modifications.
               Balanced strategies, including diet, exercise, behavioral interventions, and sleep, are significant preventive approaches,
               while medicine is not supposed to be the first choice. PCOS treatment usually involves birth control pills, diabetes medication,
               and estrogen receptor modulators. Exercises like resistance training and yoga can improve body composition by reducing fat
               and balancing hormonal levels among PCOS patients. Lifestyle changes, including a low glycemic index diet, can improve fertility
               and reproductive outcomes. Vitamins like B-group vitamins are crucial for metabolic and reproductive features. Diet planning,
               such as the DASH diet or low carbohydrate cum low-fat diet, is recommended for reducing insulin resistance and managing PCOS.
               Stress is also linked to PCOS-induced infertility in women. Overall, PCOS should be taken care of for young women with the
               help of diet, exercise, and medication to avoid infertility.
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