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Abstract
In the light of up-to-date epidemiological data concerning the prevalence of infertility, and also considering the scale of 
the problem of obesity and proven cause-effect relationship between abnormal body weight and infertility, it is justifiable 
to undertake the task of systematization of the state of knowledge concerning nutritional correlates of infertility, in order 
to create a scientific basis for the formulation of the assumptions of a fertility diet. The study is an attempt to systematize 
the current state of knowledge concerning the importance of energy and structural (qualitative) aspects of nutrition in the 
prevention and treatment of infertility.
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INTRODUCTION

The systematization of the state of knowledge concerning the 
effect of energy and qualitative aspects of nutrition on fertility 
is important considering the prevalence of obesity and 
infertility in the societies of Western countries. In 2014, on 
the world scale, more than 1.9 billion people aged over 18 were 
overweight, including over 600 million suffering from obesity 
[1]. In that year, obesity concerned 13% of the adult world 
population, and overweight – 39%, whereas the prevalence 
of obesity during the period 1980–2014 more than doubled 
[1]. The problem of overweight or obesity concerns more 
than a half of the women at reproductive age, and implies an 
increased risk of infertility and obstetric complications [2]. 
This is also related with an increased infertility risk among 
males [3]. The prevalence of infertility in the developed 
countries is estimated at 3.5 – 16.7% (mean 9%), while the 
percentage of couples seeking medical assistance due to this 
reason is 42–76.3% (mean 56.1%) [4].

OBJECTIVE

The objective of the study is systematization of the state of 
knowledge concerning nutritional conditioning of fertility, 
with consideration of the energy aspects of nutrition and the 
effect of dietary components on fertility, drawing attention 
to the possibilities of applying dietary interventions in 
supporting the treatment of fertility. The demand for a 
study of such a profile is justified by clinical experiences, 
indicating the use of pseudo-dietary therapies by patients 
treated due to infertility, which is associated with evoking 
hopes for obtaining pregnancy, which are not always 
justified. A constantly up-to-date challenge on the border 

between reproductive medicine and dietetics remains the 
determination of the assumptions of a pre-conception diet, 
with confirmed within the paradigm EBM (evidence-based 
medicine) potential for supporting fertility (fertility diet), 
as well as defining the principles of dietary management 
in supporting infertility treatment, including by the IVF 
(in vitro fertilisation) method. Methodological difficulties 
will also be indicated in studies of the relationship between 
nutrition and fertility, which hinder the formulation of the 
recommendations for dietetic management in reproductive 
medicine [5].

Energy aspects of nutrition and fertility. In studies 
concerning the relationship between nutritional behaviours 
and body weight, and the reproductive health of females, 
attention is paid to the energy aspects of fertility, and the 
importance of macro- and micro-dietary components. 
Referring to the first of the mentioned problems, the 
attitude of Chavarro et al. should be quoted, who indicate 
that reproduction implies a significant energy expenditure, 
and the formation of female gametes requires for various 
species 3.5-times higher energy expenditure, compared to 
the male gametes [6]. The energy cost of pregnancy related 
with a normal foetal weight gain is estimated at 78,000 kcal. 
This explains the sense of evolutionary selection mechanism 
which has led to the formation of the reproductive system 
reacting to energy deficit by the suppression of reproductive 
functions [6]. Clinically, this is manifested by the occurrence 
of secondary amenorhea, and infertility in women with 
malnutrition [7]. This problem concerns the poorest 
countries, and in the western cultural cycle it is related 
with eating disorders and the undertaking by women of very 
intensive physical activity or maintaining low body mass 
(BM) by means of special diets [5, 7].

The relationship between abnormal BM and the fertility of 
women is of a bimodal character: both low values of the Body 
Mass Index (BMI < 19) and the values indicating overweight 
(25–29.9), imply the risk of infertility, with especially high 
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infertility risk concerning obese women (BMI > 30) [5]. Too 
low BM in women implies anovulation, lack of menstruation, 
disorders of the hypothalamic-pituitary-ovarian axis, as well 
as a two-fold increase in the risk of infertility, compared to 
women with a normal BM. For this reason, women with BMI 
below 18.5 are recommended to obtain normal BM before 
undertaking conception attempts [2]. The issue of the effect 
of malnutrition and low BMI index on the effectiveness of 
IVF has not been fully recognized [8]. A more comprehensive 
analysis of reproductive implications of malnutrition will be 
omitted here, because this is not a widely prevalent problem 
in the populations of developed countries, and focus will be 
placed on the problem of the relationship between excessive 
BM and fertility. Ovulation disorders are considered as a 
dominant pathophysiological mechanism of infertility in 
obese women [5, 6]. In the programme Nurses’ Health Study 
II a linear relationship was confirmed between infertility risk 
caused by ovulation disorders and the BMI value. Women 
aged 18 with BMI > 22 showed a higher risk of ovulation 
infertility, compared to those within the range of BMI 20 
– 21.9. A linear increase in the risk of ovulation infertility 
was found, up to the value of BMI = 30, at which it was 
2.7-times higher (from this value the risk did not increase). 
The researchers concluded that each increase in the BMI 
index, already from the value of 23 at the age of 18, may 
be considered as a risk factor of ovulation infertility at an 
older age [9]. In women who ovulate, each increase in BMI 
by one unit within the range of values above 29 results in a 
decrease in the chances for spontaneous conception by 5% 
[5]. However, when in the situation of application of assisted 
reproductive technologies in obese women, the chance for 
obtaining pregnancy is lower than in women with normal 
BM [10, 11, 12]. El-Toukhky et al. concluded that, based on 
the review of 152 literature reports, obesity is related with a 
3-fold increase in the risk of infertility in females, as well as 
the reduction of chances for successful IVF treatment [2]. 
The mechanisms which lead to the occurrence of infertility 
in obese women are associated with ovulation disorders, and 
also with the phenomenon of oxygen shock, changes in the 
levels of adipocytokines, endothelial dysfunction, markers 
of inflammatory state, problems related with intercourse, 
increased risk of miscarriage, as well as complications in the 
course of later stages of pregnancy.

Considering the first of the mechanisms mentioned, it 
should be added that ovulation disorders in obese women 
may be conditioned by the PCOS (polycystic ovary syndrome), 
which is related with the occurrence of overweight and 
obesity, and abnormal glucose tolerance [13]. In the case of 
obese women with PCOS, menstrual cycles are prolonged and 
often anovulatory. The thickened shell of the polycystic ovary 
may favour the occurrence of problems with the breaking 
open of the ovarian follicle, which additionally decreases the 
chance for obtaining pregnancy during natural attempts. 
In women with PCOS who receive the IVF procedure, the 
obtained embryos are of lower quality [14, 15], and each 
stimulation of ovulation in women with PCOS increases the 
risk of occurrence of the ovarian hyperstimulation syndrome, 
which may lead to a life threatening state [16]. Referring to 
the etiopathogenesis of infertility in women with PCOS, 
Chavarro et al. ascribed priority importance to the disorders 
of carbohydrate metabolism and insulin resistance as the 
factors affecting ovulation. This thesis is supported by the 
results of studies indicating the beneficial effect of anti-

diabetic treatment in the course of PCOS on ovarian function 
and improving fertility [6]. Such an effect was obtained by 
Kjotrod et al. in a randomized clinical trial which covered 
a group of women with PCOS without obesity, in whom the 
administration of metformin at a dose of 2,000 mg during the 
period of 12 weeks preceding IVF or ICSI (intracytoplasmic 
sperm injection), was related with a higher chance for 
obtaining pregnancy. In the group receiving metformin, 
50% of clinically confirmed pregnancies were noted, whereas 
in the group receiving placebo – 33.3%. Live births were 
noted in 48.6% of the women who received metformin, while 
among those who received placebo – 32%. The researchers 
emphasized that the clinical outcome resulted from increasing 
the chance for spontaneous pregnancy in the group receiving 
metformin, and was not the effect of the improvement of 
the effectiveness of IVF [17]. It was also confirmed that the 
reduction of body weight in women with PCOS, leading to 
reduction in insulin resistance, increased the chance for 
regaining spontaneous ovulatory function or improvement 
of the response to the stimulation of the ovaries [18]. Moran 
et al. showed that reduction of the body mass in women with 
PCOS with overweight, followed by implementation of a 
6-month dietary programme supporting the obtained effect 
of BM reduction, considerably improved the metabolic profile 
(decrease in the level of insulin, reduction of the content of fat 
in the body) and hormonal profile, including the reduction 
of the level of T (testosterone) and FAI (free androgen index), 
and also in a part of the examined women (57.1%) restored/
stabilized the regularity of the menstrual cycle [19]. Thus, an 
improvement of the reproductive functions in women with 
PCOS may be obtained by undertaking insulin-sensitizing 
actions, both dietary and pharmacological (e.g. treatment 
with metformin); however, with the reservation that, while 
designing dietary interventions in obese women, one should 
strive for a moderate and not intensive physical activity, 
because in such a case there may occur an additional adverse 
effect of the reduction of fertility, independent of the changes 
in the content of fatty tissue in the body [20].

Chavarro et  al. presented an opinion that the effect of 
disorders of carbohydrate homeostasis and insulin resistance 
on ovulatory function concerns also infertile women without 
PCOS, and may be considered as a universal mechanism 
explaining a coherent relationship between obesity and 
ovulation disorders confirmed in a number of studies [6]. 
However, while explaining pathophysiology of fertility 
disorders in obese women, a relatively smaller importance 
is ascribed to other mechanisms, among which is mentioned 
the role of the environment of the maturation of the ovum, 
which exerts a direct effect on the quality of the oocyte, 
quality of the embryo, and the chance to obtain pregnancy. 
Fatty tissue collected in the body contributes to an increase 
in the phenomenon of oxidative stress by production of an 
excess of adipocytokines and reactive oxygen species, which 
in the follicular fluid negatively affect the maturating oocyte 
[21, 22, 23]. Also, mitochondrial dysfunction related with 
obesity contributes to the occurrence of oxygen shock [24]. 
Bausenwein et al. confirmed that changes in the activity of 
oxLDL (oxidized low-density lipoprotein) and catalase in 
obese women also contribute to a decrease in fertility.

The above-quoted researchers analyzed changes in 
the activity of SOD (super-oxide dismutase), glutathione 
peroxidase, glutathione reductase, oxLDL, and catalase 
in the follicular fluid and plasma of patients treated using 
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the IVF method. The patients were divided into 3 groups: 
those obese with PCOS, obese without PCOS, and women 
with normal body weight, without PCOS. A higher oxLDL 
and catalase activity was observed on a similar level in 
both groups of obese patients, and was higher than in the 
remainder, which suggests the lack of effect of PCOS on 
the occurrence of oxygen shock, at the same time, paying 
attention to the greater importance of obesity as such in 
generating this phenomenon. Bausenwein et al. speculated 
that the described relationships may be the cause of disorders 
in the maturation of the egg cells and, consequently, a lower 
percentage of pregnancies obtained after IVF in the group of 
obese women (19.5%), compared to the remainder (38.5%) 
[12]. Different results were obtained by Seleem et  al. who 
showed that in patients with PCOS a decrease is observed 
in the SOD activity, compared to women without PCOS; 
nevertheless, this does not exert an effect on either the quality 
of the embryos, or the therapeutic outcome in the form of 
pregnancy obtained [25]. El-Toukhky et al., while summing 
up the state of knowledge concerning pathophysiological 
mechanisms explaining the relationship between obesity in 
women and infertility, drew attention to the hypothalamic-
pituitary axis dysfunction in this group of patients, caused 
by the peripheral aromatization of androgens into estrogens, 
as well as insulin resistance which, in combination with 
hyperglycaemia and hyperinsulinaemia and the effect of 
proinflammatory cytokines and an increased concentration 
of insulin in the ovarian follicles in obese women, leads 
to disorders in the development of oocytes and results in 
anovulation, immaturity of oocytes, and their decreased 
quality, implying fertility disorders and difficulties in the 
treatment of obese women by the IVF method [2].

The effect of abnormally high BM on the course of 
pregnancy implies specific therapeutic recommendations. 
Since 1 June 2016 in Poland, the regulation by the Minister 
of Health imposes on the staff providing obstetric care 
of a pregnant woman with BMI>30 the obligation to 
introduce prophylaxis of preeclampsia, consisting in the 
supplementation of acetylsalicylic acid prior to week 16 of 
pregnancy. The same regulation recommends in patients 
with BMI>35, within prevention of postpartum haemorrhage 
prophylaxis of obstetric haemorrhage in the third stage 
of labour, the replacement of short-acting oxytocin by its 
long-acting analogue (carbetocin), or other equally strong 
uterotonic [26].

The relationship between BM and fertility in males is not as 
strong as in females, and scientific evidence concerning this 
issue is not consistent [27]. Hammoud et al. [28] indicated 
that, both in the general population and in the population 
of infertile couples, obesity is related with a decreased 
fertility in males; however, this researcher evaluated the 
effect of obesity on males fertility as moderate. Chavarro 
et  al., in a cross-sectional study in a group of 483 males, 
showed that only a considerable intensification of obesity 
(BMI ≥ 35) was associated with a worse total sperm count 
than in healthy males. Nevertheless, the BMI index within 
the values below 35 was not related with the number of sperm, 
their motility, nor with morphology [29]. Sermondade et al., 
based on a population study, concluded that the presence 
of a dose-response relationship may be presumed between 
BMI and male subfertility, understood as a prolonged time 
to conception of more than 12 months, with the plateau 
effect above the value of BMI 32–35 [3]. According to the 

above-quoted researchers, obesity affects male fertility 
primarily by modification of the overall sperm concentration 
in the ejaculate, while it affects neither sperm motility nor 
morphology [3]. Here, a study should also be quoted which 
differs from such a conclusion. Kort et  al. indicated an 
opposite, statistically significant relationship between the 
value of BMI index and sperm motility, as well as an index of 
chromatin integration in sperm, evaluated by the DFI (DNA 
fragmentation index), where males with BMI > 25, compared 
to those with normal body weight, were characterized by a 
lower content of chromatin-intact normal-motile sperm cells 
in the ejaculate [30]. Referring to this problem, Sermondade 
et al. reported that in the majority of studies completed in 
2015, a significant relationship was found between the BMI 
value and sperm DNA fragmentation, which may explain 
difficulties with the performance of IVF in the partners 
of obese men, consisting in a decrease in the implantation 
potential of embryos, and problems with obtaining a good 
quality embryo [3]. Considering the above-presented 
observations it should be added that the sperm have no 
mechanisms for DNA repair, and the potential chromatin 
damage is repaired by the oocyte.

Pathophysiological mechanisms explaining the relationship 
between overweight and obesity, and fertility disorders in 
males have been the object of many studies in which attention 
is paid to the change in hormonal profile, including a decrease 
in total and free T, FSH (follicle-stimulating hormone) and LH 
(luteinizing hormone), and an increase in the levels of estradiol 
and estrone, as a result of aromatization of androgens into 
estrogens in the adipose tissue. Estrogens, by exerting an 
effect on the hypothalamus and the pituitary gland, disturb 
T synthesis in the testes [3]. In a number of studies, the 
effect was analyzed of endocrine activity of adipose tissue 
on fertility, drawing attention to the role of adipokines 
synthetized in the adipose tissue. Among others, the central 
effect of grelin on the pituitary gland was confirmed, which 
decreases the secretion of FSH and LH [31], as well as the effect 
of adiponectin, decreasing the secretion of LH and resistin, 
which affects adiponectin receptors expression [3]. In obese 
males, a higher risk of erection disturbances is also observed, 
related with damage to the cardiovascular system as a result 
of obesity-related glucometabolic and lipid disorders.

Dietry macrocomponents and fertility. The state of 
knowledge concerning the effect of dietary macrocomponents 
on female fertility seems to be coherent with generally 
adopted guidelines for health-promoting nutrition [32], 
where the common goal of nutritional prevention of 
NCD’s (non-communicable chronic diseases) and infertility 
in women is striving at avoidance/reduction of insulin 
resistance, hyperinsulinaemia and hyperglycaemia, this 
principle concerning both women with the diagnosis of 
PCOS, and those without PCOS. It has been proved that 
dietary interventions biased towards an improvement in 
insulin sensitivity bring about benefit with respect to the 
improvement of fertility, especially in women. Considering 
the consumption of FA ( fatty acids) a beneficial effect of 
the consumption of MUFA (monunsaturated fatty acids) or 
PUFA (polyunsaturated fatty acids) was demonstrated as an 
alternative for SFA (saturated fatty acids) on female fertility 
[33], which is in accordance with the latest recommendations 
for nutrition in the prevention of coronary disease – ESC 
2016 (European Society of Cardiology) [34].
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The consumption of TFA (trans fatty acids) exerts a negative 
effect on fertility, because TFA induce insulin resistance 
[33]. In the Nurses’ Health Study II it was confirmed that an 
increase by 2% of energy obtained from TFA at the cost of 
energy from carbohydrates results in an increase in the risk 
of ovulatory infertility by 73%, after consideration of other 
known factors influencing this effect [33]. However, in the 
light of presently available data, it is not possible to formulate 
unequivocal recommendations concerning the portions of 
energy obtained from individual fractions of fatty acids, 
which would be optimum in supporting fertility. It is also 
not completely clear whether MUFA or PUFA are the best 
alternative for energy obtained from SFA within a fertility diet. 
Phelan et al. prove that, based on a randomized experiment, 
supplementation with PUFA from n-3 group in females with 
PCOS (2.4 g n-3 LC PUFA) (long chain polyunsaturated fatty 
acids) brings about the desired metabolic and hormonal 
changes, including the reduction of the T concentration in 
blood plasma [35]. Attention is also paid to the beneficial 
effect of LC-PUFA supporting the effectiveness of IVF, 
both with respect to the morphology of the embryo, and an 
increase in the chances for pregnancy. However, according 
to Zander-Fox et al., considering the negative consequences 
of supplementation of LC-PUFA for the development of 
embryos as confirmed by studies on animals, further research 
is necessary concerning this problem [8]. Zander-Fox et al. 
do not recommend the use of fish oil as a supplementation of 
n-3 PUFA in the course of IVF treatment, arguing that this 
may cause a decreased response to IVF stimulation, and also 
result in disorders in the quality of the oocyte and embryo, 
and an increase in the risk of perioperative bleedings as a 
result of antithrombotic effect [8].

With respect to the consumption of carbohydrates, it has 
been shown that an excessive supply of energy from this 
source, as well as the type of the carbohydrates consumed, 
may impact insulin sensitivity and may lead to an increase 
in the ovulatory infertility. An 8-year prospective study by 
Chavarro et al., conducted in a group of 18,555 healthy women 
at reproductive age, without the diagnosis of infertility, 
showed that the level of consumption of carbohydrates, as 
well as the dietary glycaemic load are significantly related 
with the risk of ovulatory infertility. Women who remain in 
the highest quintile of dietary glycaemic load showed a by 
92% higher risk of this disorder, compared to those in the 
lowest quintile. Researchers from Harvard suggest that both 
the amount and the type of carbohydrates consumed affect 
the course of ovulation and condition fertility in women 
[36]. Also, studies in women with PCOS support these 
observations. Douglas et al. [37] found that the application of 
an eucaloric diet, with a decreased content of carbohydrates, 
where energy from carbohydrates is replaced by energy from 
PUFA, leads to a decrease in the level of insulin in women 
with PCOS and favours an improvement in reproductive 
functions.

Concerning the importance of the source of proteins 
(plant vs. animal) as a modulator for fertility, in the study 
by Chavarro et al. it was observed that the consumption of 
animal proteins favours ovulatory infertility, whereas the 
consumption of plant proteins seems to have a protective 
effect. The researchers from Harvard report that the 
modification of nutrition leading to the obtaining of 5% 
of energy from plant proteins instead of animal proteins, 
decreases the risk of ovulatory infertility by a half [38]. It is 

noteworthy that red meat, as a source of animal proteins and 
SFA, does not favour fertility. This refers, among others, to 
the effect of residual presence of anabolic hormones, applied 
in cattle in order to support growth within the period of 
60–90 days before slaughter in the USA, Canada, and other 
countries from outside the EU (in the EU such actions are 
prohibited) [6].

Discussion of the importance of dietary microcomponents 
in the prevention and treatment of infertility requires a 
separate study. Zander-Fox et al. indicate that considering 
the methodological and statistical limitations of many 
studies in this area, the formulation of evidence-based 
recommendations is highly problematic, and the use of multi-
component vitamin supplements in supporting infertility 
treatment requires further studies which would precisely 
determine which particular components of such preparations 
provide the best benefits, and what their optimum formula 
should be [8].

Dietary interventions in prophylaxis and treatment of 
infertility – Towards a fertility diet? The inspiration for 
seeking an optimum formula for a fertility diet are reports 
suggesting that the negative effect of disorders in the state of 
nutrition on fertility is reversible in some cases. Correction of 
the negative energy balance in the situation of malnutrition 
leads to the improvement of fertility. Wabitsch et al. found 
that in males with anorexia, dietary intervention led to a 
significant increase in the level of leptin, considered as a 
causative agent of the hypothalamic pituitary gonadal axis 
disorders, which is accompanied by an increase in the levels of 
gonadotropin (LH, FSH), T, and an increase in FAI index (free 
androgen index), where leptin concentrations in blood plasma 
were positively correlated with T levels, and the values of FAI 
index (the limitation of the study was that the observation 
was conducted in only 3 males) [39]. In turn, considering 
the reproductive effects of abnormally high BM, it should 
be emphasized that even a relatively small, 5% reduction of 
BM among obese women, may result in the restoration of 
ovulation and regular menstrual cycles, as well as an increase 
in the chances for conception [2]. Within prevention of 
infertility during the pre-conception period in obese women, 
a slow reduction of BM is recommended by means of dietary 
intervention and physical activity, screening for diabetes, as 
well as the supplementation of folic acid at a dose increased up 
to 5 mg, due to the relatively higher deficiency of this vitamin 
in women with high BMI [2]; nevertheless, the reduction of 
body weight should be approached as first-line therapy [40]. 
However, radical dietary management resulting in a rapid 
loss of BM, including the application of VLCD (very-low 
calorie diet), is not recommended because such management 
may disturb the developmental environment of the oocytes 
(ketosis, hormonal homeostasis), and lead to a decrease in 
the quality of oocytes and embryos, resulting in the chances 
for treatment using the ART methods (assisted reproductive 
technology) being reduced [8]. Considering difficulties in the 
treatment of fertility in obese women, the British Fertility 
Society recommends not undertaking treatment until the 
moment of reducing BMI to below 35, with an indication of 
an optimum value of BMI below 30 [40]. Also, in the case 
of abnormally high BM in males, the available data suggest 
a beneficial effect of the reduction of BM on T levels in 
blood plasma and sperm parameters, even if the complete 
normalization of BM is not obtained. Nevertheless, the 
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quality of the data concerning this issue is relatively low, 
because the majority of them are of the character of a series 
of cases, with a lack of randomized experimental studies [3].

While discussing the implications of the state of research 
concerning nutritional conditioning of fertility for dietary 
management in reproductive medicine, attention should 
be paid to the methodological difficulties associated with 
conducting studies of such a profile. The basic difficulty 
is that although many dietary factors have been indicated 
which disturb fertility, the overall effect of the mode of 
nutrition does not have to reflect the influences of individual 
food components on fertility reported in the studies, due to 
the synergistic effect of simultaneously consumed dietary 
components. Difficulties also occur in the recruitment of 
the participants of prospective studies of the elements of life 
style, including the mode of nutrition on fertility [5], as well 
as those concerning blinding in randomized studies (how to 
differentiate the mode of nutrition in the control arm, and 
that testing the evaluated intervention, while maintaining 
the identical appearance and taste of the meals served to 
the study participants). Due to these difficulties, there is 
relatively little scientific evidence concerning the effect of 
nutrition on fertility from RCT (randomized controlled 
trials). Therefore, as early as 2007, Lim et al. suggested that 
there is no reliable scientific evidence indicating that dietary 
interventions support infertility treatment [41]. However, the 
observation studies available suggest a significant potential 
of dietary interventions in reproductive medicine. Chavarro 
et al, based on an 8-year prospective observation of 17,544 
women without the diagnosis of infertility, showed that 
the mode of nutrition characterized by, among others, a 
high consumption of MUFA, low TFA, high consumption 
of plant proteins, and low consumption of animals proteins, 
consumption of carbohydrates with a low glycaemic index, 
and the use of multi-vitamin preparations, as well as the 
consumption of low fat dairy products, protects against the 
occurrence of ovulatory infertility and, to a lesser degree, 
infertility through other causes. The combination of factors 
which are elements of life style, with consideration of the 
mode of nutrition, maintenance of a normal BM and physical 
activity, was related with a lower by 69% risk of ovulatory 
infertility (95% CI 29–86%). The researchers estimated 
that in a half of the cases of ovulatory infertility, it may 
be prevented by modification of the mode of nutrition, 
and expansion of these  actions by the control of BM. 
Furthermore, physical activity enables the prevention of 
2/3 cases of infertility [42, 43].

The results of the programme concerning the role of low fat 
dairy products as a protective factor for ovulatory infertility 
require comment. This relationship is explained by the fact that 
low fat dairy products increased the level of the IGF-i factor 
(insulin-like growth factor), related with the pathogenesis of 
PCOS [6]. Also, a Spanish study by Toledo et al. [44] indicated 
that the model of the Mediterranean diet, compared to the 
western mode of nutrition, is characterized by a considerable 
potential for supporting fertility. In turn, Vujkovic et al. [45] 
found that the application of a diet equivalent to the model 
Mediterranean diet in supporting treatment by the IVF/ICSI 
method (intracytoplasmic sperm injection) is conducive to the 
achievement of therapeutic success.

A basic and documented pathophysiological mechanism 
explaining the nutritional conditioning of female infertility 
concerns the effect of energy and dietary macrocomponents 

balance on the risk of insulin resistance related with 
hyperinsulinaemia, which has a strong potential for 
disturbing ovulation. Other mechanisms are not equally 
strongly grounded in the state of research. It should be 
emphasized that the pathogenic effect concerns both extreme 
situations of energy balance: an extremely low BMI (below 
18), as well as a high BMI (in the population with PCOS 
and without such a diagnosis), implies ovulatory infertility, 
while the correction of the disorders in the state of nutrition 
increases chances for the restoration of ovarian function. 
With respect to the role of dietary macrocomponents in 
the modelling of female fertility, summing-up the state of 
research, Chavarro [6] concluded that the role of consumption 
of SFA, TFA and carbohydrates with high glycaemic index as 
risk factors of ovulatory infertility (mediated by the risk of 
insulin resistance), may be considered as confirmed, whereas 
the findings concerning the role of plant vs. animal proteins, 
as well as dietary fibre, are inconclusive. In turn, into the 
dietary microcomponents with a proven effect on female 
fertility, Chavarro [6] classifies folic acid, the deficits of which 
were related with ovulation disorders and a low level of 
progesterone in the luteal phase; it is probable that vitamin 
D is of such an importance (in studies on animals and in 
women with PCOS related with ovulation disorders), and 
also non-heme iron of plant origin, characterized by a proven 
potential for reducing the risk of ovulatory infertility.

Summing-up the state of research concerning the effect of 
energy balance disorders on male fertility, Sermondade et al. 
[3] concluded that in the light of the majority of studies, it 
may be presumed that overweight and obesity exert a negative 
effect on the overall sperm concentration, while there is no 
consistent evidence for the effect on sperm motility and 
morphology. The majority of clinical studies also indicate a 
relationship between BMI and sperm DNA fragmentation, 
which may explain the lower quality of embryos in the 
IVF procedure in the situation when an obese male is the 
donor [3]. The pathophysiological background of fertility 
disorders in obese males is associated with HP disorder 
(hypothalamic-pituitary axis) and the function of Leydig cells 
in the testes, these mechanisms being related with, among 
others, the effects of peripheral aromatization of androgens 
into estrogens in the adipose tissue. There is no evidence from 
experimental trials documenting the effect of the reduction 
of BM on the improvement of fertility in males; however, the 
results of observation studies seem to indicate such benefits. 
Sermondade et al. [3] presented an opinion that the reduction 
of BM on the route of dietary interventions and physical 
activity may be approached as the first-line fertility treatment 
in obese males. It should be noted that there is no evidence 
for the effect of male malnutrition on sperm parameters [3].

Considering the effect of individual dietary elements on 
male fertility, Afeiche et al. [46], based on the analysis of 219 
literature reports, considered as confirmed: the beneficial 
effect of low fat dairy products, unsaturated FA and folic 
acid, while an adverse effect on sperm parameters exerted 
by consumption of processed red meat, high fat dairy 
products, SFA, TFA, excess of alcohol and soy products 
(containing isoflavones characterized by estrogen-like 
activity); these dietary components negatively affecting 
primarily sperm morphology and motility. It is presumed 
that this effect depends on the effect of SFA, residual content 
of estrogens in dairy products and meat of agents used for 
the preservation of meat [46]. Afeiche et  al. considered 
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as inconclusive the observations concerning the role of 
antioxidants in supporting male fertility used in the form 
of dietary supplements, due to insufficient data concerning 
their effect on live births or clinical pregnancies among 
couples treated for infertility [46]. A different opinion was 
presented in a meta-analysis by Showella et al. in 2011 [47] 
which covered 34 studies of the RCT type, and suggested that 
the supplementation of antioxidants in subfertile males may 
improve the effectiveness of treatment by the ART techniques 
evaluated with the consideration of live births or pregnancies. 
However, there is no doubt that a high consumption of fruits 
and vegetables providing the supply of antioxidants in a 
natural form, favour the maintenance of the optimum sperm 
parameters [46].

Attention is also paid to the role of folic acid as a factor 
improving sperm count and motility, and reducing DNA 
fragmentation, as well as the role of vitamin D having a similar 
effect on sperm; however, in this case, there is no evidence 
from RCT [46]. In the majority of studies on the effect of 
caffeine on sperm parameters, its negative effect was not 
confirmed, similar to the moderate consumption of alcohol, 
with the reservation, however, that a high consumption 
(above 20 standard units weekly) negatively affects the 
hormonal profile in males, increasing the level of estrogens, 
and reducing T [46]. Despite important methodological 
limitations in the studies indicating dietary determinants of 
male infertility, consisting in the fact that the studies are most 
frequently conducted in populations of subfertile males who 
have most often performed health promoting changes in their 
life style in association with the disease, not representative 
for the population of fertile males, Afeiche et al. proposed a 
nutritional pattern supporting male fertility, considering a 
high amount of fruit and vegetables, fish and nuts (due to n-3), 
a moderate amount of alcohol with a simultaneous reduction 
in the consumption of red meat (especially processed meat), 
high fat dairy products, hydrogenated fat (due to TFA) and 
soy products, in combination with moderate physical effort; 
however, not of a high-performance character [46].

CONCLUSIONS

Despite a deficit of the highest quality scientific evidence 
concerning the effect of nutrition on fertility obtained in RCT, 
which is now based mostly on the analysis of the available 
data from observation studies, it may be concluded that it is 
justifiable to approach professional dietary interventions as 
an integral element in the primary prevention and treatment 
of infertility.
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