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Abstract

Polycystic Ovary Syndrome (PCOS) is a common endocrine disorder affecting women of 
reproductive age, characterized by ovarian dysfunction and a leading cause of infertility due to 
ovulatory issues. Lifestyle interventions, including dietary modiϐications, exercise, and weight 
management, are considered ϐirst-line therapies for women with PCOS; however, the optimal 
treatment remains unidentiϐied. The Fertility Diet (FD), introduced in 2007, represents a dietary 
approach that may positively impact fertility by emphasizing speciϐic micronutrients, dietary 
composition modiϐications, weight management, and increased physical activity. This narrative 
review aims to evaluate how various components of the Fertility Diet inϐluence ovulation and overall 
fertility, assessed through a fertility diet score. The ϐindings of this study suggest that adherence to 
the Fertility Diet, particularly higher intake of the monounsaturated to trans-fat ratio, and increased 
vegetable protein intake, may positively inϐluence fertility outcomes in individuals with PCOS. In 
contrast, high consumption of animal protein and high glycemic load food may have adverse effects. 
However, the current evidence remains insufϐicient for deϐinitive conclusions, warranting further 
interventional studies to explore this relationship.
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Introduction
Polycystic Ovary Syndrome (PCOS) is a prevalent 

endocrine disorder that affects approximately 20% of women 
of reproductive age. Women with PCOS often experience a 
range of health issues, including obesity, metabolic syndrome, 
Insulin Resistance (IR), type 2 diabetes, and complications 
during pregnancy. These factors collectively impact their 
overall health and quality of life [1]. Ovarian dysfunction 
remains the primary characteristic of this syndrome, making 
it the leading cause of anovulation associated with infertility 
[2]. 

Diagnosing PCOS is challenging due to its diverse 
symptoms. According to the Rotterdam criteria, a diagnosis 
of PCOS requires the presence of two of the following 
three conditions: oligomenorrhea/anovulation, clinical 
or biochemical hyperandrogenism, and the presence of 

polycystic ovaries (≥12 follicles per ovary measuring 2–9 
mm) [3]. 

Currently, the optimal treatment for PCOS remains 
uncertain. However, lifestyle interventions, including 
dietary changes, exercise, and behavioral modiϐications, are 
recommended as ϐirst-line therapies. These interventions 
have been shown to improve clinical symptoms, particularly 
by enhancing insulin sensitivity [4]. Furthermore, adopting 
a dietary pattern that increases the intake of speciϐic 
micronutrients and supports weight management may help 
prevent infertility related to ovulatory disorders [5]. The 
Fertility Diet (FD), introduced in 2007 through the Nurses’ 
Health Study II, provides a framework for such dietary 
modiϐications. Evidence from this study suggests that a 
"fertility diet" pattern is associated with a reduced risk of 
infertility caused by ovulatory disorders [6]. 
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a high intake of beans, whole grains, iron, vegetables, and 
fruits, along with reduced consumption of fast foods, sugary 
beverages, alcohol, and coffee—are linked to shorter times to 
conception, increased fertility rates, higher chances of clinical 
pregnancies and live births, and a lower risk of infertility due 
to ovulatory disorders, as illustrated in Figure 1 [10].

This ϐigure was created by the authors using free online 
resources and PowerPoint, and all images comply with their 
respective usage licenses.

Calculating the fertility diet score

According to Chavarro's study, the fertility diet score is 
calculated based on dietary items listed in Table 1, assigning 
points for each category according to their association with 
ovulatory disorder infertility. Each woman receives points 
ranging from 1 to 5, with higher scores reϐlecting healthier 
dietary choices. For factors such as the monounsaturated 
to trans fat ratio, vegetable protein intake, high-fat dairy 
consumption, iron, and multivitamins, points are assigned 
from 1 (lowest intake) to 5 (highest intake). Conversely, for 
animal protein, glycemic load, and low-fat dairy, the scoring 
is reversed; women in the lowest intake category receive 
5 points while those in the highest category receive only 1 
point. The total score is calculated by summing the points 
across all categories, resulting in a fertility diet score that 
ranges from 8 to 40. The median score observed in the 
study is 24 points. This structured scoring system provides 
a comprehensive evaluation of dietary patterns and their 
potential impact on reproductive health, offering practical 
insights for both research and clinical applications [10].

Dietary fatty acid

Dietary Fatty Acid (FA) patterns signiϐicantly inϐluence 
complications associated with PCOS [11]. Fats are classiϐied 
into three categories—Saturated Fatty Acids (SFA), 
Monounsaturated Fatty Acids (MUFA), and Polyunsaturated 
Fatty Acids (PUFA)—based on the length of their carbon 
chains and their degree of saturation [12]. SFAs are long-
chain carboxylic acids without double bonds, typically 
consisting of 12-24 carbon atoms. In contrast, MUFAs 
have one unsaturated bond, while PUFAs have two or 
more unsaturated bonds in their straight-chain structure. 
Research suggests that a diet high in SFAs, commonly found 

The purpose of this review is to comprehensively evaluate 
the effects of various components of the fertility diet on the 
pathophysiology of PCOS and to elucidate the relationships 
between these components and their impact on the clinical 
manifestations of this complex endocrine disorder. 

Fertility diet score index

Over the past two decades, research on nutritional intake 
and fertility has demonstrated that a healthier diet during 
the preconception period is associated with improved 
fertility outcomes [7]. Variations in preconception nutrition 
can signiϐicantly inϐluence the metabolic functions of oocytes, 
their quality, and the development of the resulting embryo. 
While earlier studies often concentrated on individual 
nutrients or single food groups, recent research emphasizes 
the importance of overall dietary patterns. This holistic 
approach more accurately reϐlects real-life eating habits 
and accounts for the complex interactions among different 
nutrients in the diet [8]. 

The fertility diet score is a comprehensive assessment 
that evaluates the collective impact of various nutrients, 
food items, and supplements on fertility. This dietary 
framework is based on research conducted by Chavarro et 
al., which underscores the signiϐicant role that diet plays in 
reproductive outcomes, regardless of factors such as age, 
number of previous pregnancies, or BMI [9,10]. Their ϐindings 
suggest that healthier eating patterns—characterized by 

Figure 1: The effect of food items on fertility based on fertility diet score. A: Normal 
ovary view in ultrasound B: Polycystic ovary view in ultrasound.

Table 1: Criteria for determining Fertility diet score.
Point assigned 

Dietary factor 1 2 3 4 5
Ratio of monounsaturated to trance fat 6.3less than 6.3-7.3 7.4-8.2 8.3-9.6 9.6more than

Animal protein (% of calories) 17more than 14.9-17 13.4-16.9 11.6-13.3 11.5less than
Vegetable protein (% of calories) 4.1 less than 4.1-4.6 4.7-5.1 5.2-5.7 5.7more than

glycemic load 139more than 128-139 118-127 107-117 107less than
Multivitamin (tablets/wk) 0 2 or less unknown 03-May 6 or more

Iron (mg/day) 12less then 12.1-15.6 15.7-27.1 27.2-54.3 54.3more than
high-fat dairy (serving) 1/wk or less 4-2/wk - 5.6/wk 1 or more
low-fat dairy (serving) 2/wk or less 1/d 6-5/wk 4-2/wk 1/wk or less
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in processed foods, fast foods, high-fat dairy products, and 
red meat, can elevate the risk of cardiovascular disease and 
metabolic syndrome. On the other hand, both MUFAs and 
PUFAs are known to have protective health beneϐits [13-15].

The predominant fatty acids found in the follicular 
ϐluid of both animals and humans include palmitic, oleic, 
and stearic acids, with linoleic acid being more prevalent 
in humans. Research using animal models indicates that 
SFAs, particularly palmitic and stearic acids, are linked to 
decreased fertilization rates, impaired cleavage, and reduced 
blastocyst development. Furthermore, these fatty acids 
inhibit the growth of granulosa and theca cells, promote 
apoptosis, and negatively affect ovarian function [16]. 
Evidence suggests that the consumption of SFAs is associated 
with inϐlammation and Insulin Resistance (IR) in individuals 
with PCOS. Intake of SFAs has been shown to disrupt insulin 
signaling and affect cell membrane function, leading to 
reduced insulin sensitivity. In contrast, MUFAs and PUFAs do 
not exhibit these detrimental effects [17].

Research indicates that diets rich in MUFAs can improve 
serum High-density Lipoprotein Cholesterol (HDL-C) and 
triglyceride levels, as well as enhance insulin sensitivity 
in women with PCOS. This is achieved through increased 
production of Sex Hormone-Binding Globulin (SHBG) and 
a reduction in free testosterone and insulin-stimulated 
androgen synthesis [18]. Unsaturated fatty acids, such as 
oleic acid, have been shown to enhance blastocyst formation, 
oocyte maturation, and embryo development. Oleic acid can 
also mitigate the negative effects of palmitic and stearic acids, 
improving post-fertilization developmental competence 
without any adverse impacts. In contrast, PUFAs, such as 
linoleic acid, may have a more nuanced effect on fertility, 
with some studies suggesting a positive correlation with 
fertility rates, while others indicate it may negatively affect 
oocyte maturation and developmental competence [16].

Some studies suggest that substituting SFAs with PUFAs 
can help reduce IR and offer beneϐits for chronic disorders 
and inϐlammation, both of which play a crucial role in 
the development of PCOS. However, diets rich in PUFAs 
may not be as effective as those high in MUFAs. Research 
involving women with PCOS has shown that increasing PUFA 
intake can result in elevated fasting glucose levels without 
signiϐicant changes in insulin, blood lipids, testosterone, 
or Sex Hormone-Binding Globulin (SHBG) levels [17-19]. 
Nevertheless, considering that a substantial proportion 
of women with PCOS consume high amounts of SFA, any 
reduction in total fat intake should prioritize decreasing SFA 
while maintaining adequate consumption of MUFA and PUFA 
[17].

Carbohydrate 

Both lean and overweight women with PCOS often 

struggle with weight management due to the anabolic 
effects of insulin and alterations in energy expenditure 
and food intake, compounded by elevated androgen levels 
that increase cravings for high-GI (glycemic index) foods 
[20,21]. The Glycemic Index (GI) measures the rate at which 
carbohydrates raise blood sugar levels. Low-GI foods (e.g., 
oatmeal, carrots, non-starchy vegetables, and apples) elevate 
blood sugar levels gradually, while high-GI foods (e.g., white 
rice, honey, and sugar-rich foods) cause a rapid spike [22,23]. 
Acute hyperglycemia induced by oral glucose loading 
increases inϐlammation and oxidative stress, subsequently 
leading to insulin resistance through various mechanisms 
[24].

Dietary modiϐication plays a crucial role in managing 
PCOS. To date, the optimal dietary strategy to mitigate 
weight gain in this population remains unclear [20]. It has 
been suggested that a Low Glycemic Index (LGI) diet can 
improve the anthropometric and metabolic characteristics 
of overweight women with PCOS, regulate menstrual cycles, 
and reduce hyperandrogenism [25]. LGI diets decrease 
appetite, enhance fat oxidation, reduce fat accumulation, and 
lower insulin secretion, thus improving insulin resistance 
and decreasing androgen levels [26,27]. However, evidence 
indicates that a high glycemic index diet can stimulate insulin 
synthesis, even if patients do not consume excessive daily 
calories. This can lead to an increased hepatic synthesis of 
Insulin-like Growth Factor 1 (IGF-I) [25]. Consequently, 
novel strategies aimed at reducing hyperinsulinemia may 
have signiϐicant implications for promoting weight loss, 
improving insulin resistance, and decreasing androgen levels 
in women with PCOS and infertility [28]. 

A key strategy for promoting health through an LGI diet 
involves incorporating non-starchy vegetables, legumes, and 
LGI fruits such as apples, pears, peaches, and berries, which 
provide signiϐicant beneϐits. Tropical fruits like bananas, 
mangoes, and papayas can also be healthier alternatives 
to high-GI desserts. Whole grains in minimally processed 
forms, such as whole-kernel bread, brown rice, stone-ground 
bread, and steel-cut oats, are recommended, while reϐined 
grains like white bread, pasta, and white potatoes should be 
limited. High-calorie foods with a low GI, such as ice cream, 
should be consumed occasionally, while sugar-sweetened 
beverages should be avoided entirely, and fruit juice intake 
minimized. Meals should include healthy protein sources 
such as legumes, ϐish, or skinless poultry, complemented by 
healthy fats from olive oil, nuts, and avocados, consumed in 
moderation. Saturated fats from animal and dairy products 
should be limited, and trans fats completely avoided. A 
regular eating pattern, including three balanced meals 
and one or two healthy snacks per day, is recommended. 
Emphasis should also be placed on mindful eating practices, 
such as eating slowly and stopping when feeling full 
[25,29-31]. 
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Protein

Normal Protein (NP) diets (15% protein, 55% 
carbohydrate, 30% lipid) and High-Protein (HP) diets (30% 
protein, 40% carbohydrate, 30% fat) have been employed 
to manage weight and improve metabolic and reproductive 
aspects in women with PCOS. HP diets have been shown to 
facilitate greater weight loss and maintenance compared 
to NP diets. They enhance insulin sensitivity, lower levels 
of high-sensitivity C-Reactive Protein (hs-CRP), boost basal 
metabolism and postprandial energy expenditure and 
decrease postprandial glucose levels [32,33].

However, evidence suggests that the consumption of 
animal protein may increase the risk of ovulatory infertility 
while replacing animal proteins—particularly chicken and 
red meat—with plant-based proteins could reduce the risk 
of infertility due to anovulation [32]. Another potential 
explanation for these observed connections may lie in the 
differing impacts of animal and plant-based proteins on 
the levels of IGF-I in the bloodstream. Elevated free IGF-I 
levels may contribute to the pathophysiology of PCOS. A 
higher intake of animal protein leads to a more acidic body 
environment, which is linked to increased insulin resistance. 
Consequently, consuming high-protein sources, particularly 
those derived from plants, can effectively improve conditions 
related to PCOS and infertility [34]. 

Dairy products 

Dairy product consumption, particularly the type of dairy, 
may signiϐicantly impact fertility and ovulation [35]. Dairy 
products have a complex relationship with carbohydrate 
metabolism, Insulin Resistance (IR), type 2 diabetes, and 
ovulatory function. The effects of dairy vary based on fat 
content and speciϐic components, including amino acids, 
fatty acids, and minerals [36]. When comparing different 
types of dairy, high-fat dairy products have been shown to 
contain more estrogen and contribute to a smaller increase 
in serum IGF-1 concentrations compared to low-fat products 
[37,38]. Another study found that consuming skim milk was 
associated with a higher prevalence of acne—a common 
condition among those with PCOS—possibly due to the 
presence of androgen precursors in milk [39]. Therefore, 
for women with PCOS at risk, dietary modiϐications, such as 
opting for high-fat dairy products instead of low-fat options, 
may inϐluence ovulatory infertility [36,39]. 

However, some studies report conϐlicting results regarding 
the relationship between dairy products and carbohydrate 
metabolism in individuals with PCOS. Several investigations 
suggest that higher consumption of milk and dairy products 
is linked to elevated HOMA-IR values, indicating a potential 
adverse effect on insulin resistance [28,34,38]. A meta-
analysis reported a signiϐicant increase in fasting blood 
glucose levels associated with higher dairy intake, although 
fasting insulin levels and HOMA-IR did not show signiϐicant 

changes [40]. In contrast, two other studies highlighted the 
beneϐicial effects of dairy consumption, particularly low-fat 
dairy products on HOMA-IR, waist circumference, and body 
weight [41,42].

Consequently, given these conϐlicting results, it remains 
unclear whether dairy products in managing PCOS. It is also 
essential to note that research speciϐically examining the 
effects of milk consumption in women with PCOS is limited. 
Therefore, the purported beneϐits of milk consumption in this 
patient group cannot be deϐinitively conϐirmed. Conducting 
comprehensive studies on the effects of dairy consumption 
in women with PCOS is crucial for understanding its potential 
beneϐits [36].

Iron

Iron levels have a signiϐicant impact on fertility in women 
with PCOS, with both deϐiciency and excess presenting 
challenges to reproductive health. Insufϐicient iron can 
result in anemia, which may disrupt ovulation and reduce 
overall fertility. On the other hand, an overload of iron 
can lead to oxidative stress and inϐlammation, potentially 
exacerbating the symptoms of PCOS and adversely affecting 
the quality of oocytes [43,44]. Most women with PCOS 
exhibit mild iron overload, which can arise from various 
factors. One contributing factor may be linked to irregular 
menstrual cycles and elevated androgen levels. The impact 
of hyperandrogenemia on estimated body iron stores could 
stem from two primary mechanisms: the stimulatory effect of 
androgens on erythropoiesis, which enhances intestinal iron 
absorption, and the reduced menstrual blood loss resulting 
from chronic menstrual dysfunction commonly observed in 
PCOS. Additionally, iron overload in individuals with PCOS 
may be associated with oxidative stress, which stimulates 
increased ferritin synthesis. Elevated serum ferritin levels 
in these patients correlate with Insulin Resistance (IR). 
Notably, IR in PCOS may enhance iron absorption and 
decrease hepcidin levels. Consequently, iron overload 
negatively inϐluences fertility in women with PCOS through 
hormonal imbalances, worsened insulin resistance, oxidative 
stress, compromised endometrial health, and increased 
inϐlammation to maintain iron homeostasis in individuals at 
risk of overload, it is essential to monitor dietary and genetic 
factors. Therefore, tracking these inϐluences is crucial for 
maintaining optimal iron balance [45-47].

Multivitamins

Adequate intake of vitamins and minerals, such as B 
vitamins (including B6, B12, and B9), along with antioxidant 
vitamins A, C, and E, as well as vitamin D, has been shown 
to positively impact female ovulatory fertility and PCOS [48].

B vitamins: Chavarro et al. found that women who 
consumed multivitamin supplements at least three times 
a week experienced a lower risk of anovulatory infertility. 
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Folic acid levels appear to be signiϐicantly linked to Insulin 
Resistance (IR) and PCOS. Research indicates that a 
daily intake of 700 μg of folic acid can decrease the risk 
of ovulatory disorders by 40% - 50% [10,49]. Folic acid 
positively inϐluences female fertility primarily by reducing 
oxidative stress and regulating the production of pro-
inϐlammatory cytokines. These factors signiϐicantly affect 
ovulation and the development of oocytes. Additionally, folic 
acid may impact ovulation by reducing the ovarian response 
to FSH stimulation when serum folate levels are low. It works 
alongside vitamins B6 and B12 to manage homocysteine 
levels. In women with PCOS, studies have shown that folic 
acid supplementation can lower homocysteine levels, 
potentially improve metabolic proϐiles, and alleviate some 
characteristic symptoms of PCOS [49,50].

Antioxidants

Vitamin E: In women with PCOS, the positive effects 
of vitamin E on glycemic control are attributed to its 
antioxidant properties. Oxidative stress can lead to increased 
hemoglobin glycation and elevated blood glucose levels. 
Furthermore, vitamin E supplementation has been shown 
to lower testosterone and Luteinizing Hormone (LH) levels 
while increasing progesterone and Follicle-Stimulating 
Hormone (FSH) levels [51]. However, conϐlicting evidence 
exists regarding its efϐicacy in enhancing dominant follicle 
counts and overall pregnancy rates, suggesting that while 
it may support certain reproductive functions and reduce 
treatment-related costs, its overall impact remains limited 
[52-54]. 

Vitamin C: Vitamin C is essential for regulating the 
menstrual cycle and supporting ovarian function. The 
excretion of ascorbic acid increases before ovulation, 
decreases just before ovulation, and then rises again 
immediately following the post-ovulation temperature spike. 
This ϐluctuation reϐlects the absorption of ascorbic acid in the 
pre-ovulatory ovary, which is crucial for facilitating proper 
ovulation. Elevated levels of ascorbic acid stimulate the 
production of hormones such as progesterone and oxytocin 
and are found in high concentrations in the corpus luteum. 
Additionally, signiϐicant amounts of ascorbic acid in the 
ovaries contribute to collagen synthesis, which is vital for 
the growth of follicles and the corpus luteum, as well as for 
recovery and repair after ovulation [54,55].

Moreover, studies highlight the positive impact of vitamin 
C supplementation during fertility treatments, leading to 
elevated progesterone levels and improved follicular ϐluid 
concentrations. These changes may enhance endometrial 
receptivity and improve outcomes for women facing 
infertility challenges [56,57]. Overall, maintaining adequate 
vitamin C intake is vital for reproductive health and could be 
a valuable component in infertility management.

Vitamin D: Serum Anti-Müllerian Hormone (AMH) 

levels are elevated in women with PCOS, making AMH 
a useful diagnostic marker for this condition. Vitamin D 
therapy has been shown to lower these elevated AMH levels, 
indicating a potential role for vitamin D in regulating ovarian 
function. Furthermore, vitamin D supplementation can 
increase the levels of anti-inϐlammatory soluble receptors 
for advanced glycation end-products, which may enhance 
insulin sensitivity in vitamin D-deϐicient women with PCOS, 
thereby further contributing to the regulation of ovulation. 
Additionally, vitamin D plays a signiϐicant role in enhancing 
ovulation and improving fertility by modulating reproductive 
functions through its receptors in reproductive tissues, 
including the ovaries [50]. This multifaceted approach 
suggests that incorporating vitamin D supplementation into 
treatment plans could be beneϐicial for effectively managing 
PCOS symptoms [50,58,59].

Limitation and suggestion 

Investigating the impact of individual components of 
a fertility diet on the pathophysiology of Polycystic Ovary 
Syndrome (PCOS) offers opportunities to improve fertility 
outcomes in affected individuals. Nevertheless, the available 
evidence remains insufϐicient to draw deϐinitive conclusions. 
Although some studies indicate that following a fertility diet 
can enhance ovulation and increase pregnancy rates, there 
is still a lack of robust research that speciϐically connects 
dietary patterns to reproductive health outcomes in women 
with PCOS.

This limitation emphasizes the importance of conducting 
larger and more rigorous intervention studies, along with 
long-term research, to clarify the mechanisms behind these 
relationships and establish causal connections between 
diet and fertility results. Future studies should also focus 
on evaluating the individual elements of fertility diets in 
detail, exploring their speciϐic effects and interactions across 
different PCOS phenotypes.

Addressing these research gaps will provide critical 
insights for clinical practitioners, support evidence-based 
dietary recommendations, and ultimately improve fertility 
care and outcomes for women with PCOS.

Conclusion
The ϐindings of this study indicate that adherence 

to fertility diet items can positively inϐluence fertility 
outcomes in women with PCOS. Speciϐically, a higher intake 
of monounsaturated fats, certain vitamins, and vegetable 
proteins is associated with improved ovulatory function and 
fertility, whereas excessive consumption of animal proteins 
and foods with a high glycemic load may have adverse effects. 
These insights highlight the potential of dietary modiϐications 
in enhancing reproductive health.

However, the current evidence is insufϐicient to conϐirm 
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the deϐinitive impact of the Fertility Diet on fertility outcomes 
in PCOS. Future large-scale, well-designed intervention 
studies are required to establish clear causal relationships 
and provide actionable dietary guidelines for clinical 
practice. Addressing these gaps will contribute signiϐicantly 
to improving patient care and fertility management in PCOS.
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