
Introduction

Infertility is a condition defined by the failure to achieve
pregnancy despite 12 months of regular sexual intercourse,
with the average frequency of 3-4 intercourses per week,
without the use of contraceptives [1].

The most common causes of infertility include the oc-
currence of ovulation disorders, diseases of the fallopian
tubes and the peritoneum, male factor, and pathological
changes of the uterus. It was found that the share of both
male and female infertility factors is comparable, while dif-
ferences in the percentage of occurrence of individual risk
factors were observed depending on the place of residence.
In pairs originating from villages, there is a higher share of
tubal infertility factor, whereas in pairs originating from
cities – of the male factor. Undoubtedly, the reason for this
phenomenon is the impact of environmental factors, among
others [2].

In about 15-20% of cases, the cause of infertility is un-
known. Unexplained infertility is often referred to as idio-
pathic infertility. It is defined as the inability to achieve
pregnancy without any known cause discovered in routine
clinical work-up. The management options depend on the
age of the woman and duration of infertility, and is diag-

nosed when all standard elements of the assessment give
correct results. The share of the unexplained factor in rela-
tion to the known factors of infertility increases steadily [1,
2]. Infertility with an undetermined cause is probably as-
sociated with less reproductive efficiency, oocyte or sperm
abnormalities, fertilization, implantation or embryonic de-
velopment phase abnormalities that cannot be determined
by standard treatment methods. The average fertility of
cycle in untreated women with idiopathic infertility is about
80% to 90% lower than in healthy couples. The likelihood
of achieving pregnancy regardless of treatment decreases
with the increase in the age of women and the duration of
infertility. Couples are therefore advised to receive treat-
ment. The aim of the treatment is to increase monthly fer-
tility to a comparable level observed in well-fertile couples
[3]. According to numerous studies, environmental factors
are also mentioned among a number of factors that can af-
fect fertility.
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It is known that environmental factors influencing the re-
productive functions of women include improper diet, ab-
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Summary

The most common causes affecting female reproductive potential in Poland are anovulatory cycles, diseases of the fallopian tubes
and the peritoneum, male factor, and pathological changes of the uterus. It was observed that among couples originating from villages,
there is a higher share of tubal infertility factor, while among couples originating from cities – of male factor. Environmental factors
have been known to be part of infertility etiopathogenesis. However, despite the advances of recent years, the types of these factors and
their mechanisms have not been sufficiently explained. Studies have demonstrated that there is a relation between diet and ovulatory
infertility. The factors that reduce the risk of infertility include the presence of sufficient amounts of monounsaturated fatty acids (MUFA)
and polyunsaturated fatty acids (PUFA) in the diet and reduced intake of isomers of trans fatty acids (TFA) and saturated fatty acids
(SFA). Replacing animal proteins with plant proteins is also advantageous. Other important factors are low glycemic diet, high intake
of fat-rich dairy products, and provision of the right amount of vitamins and non-haem iron in the form of plants and dietary supple-
ments. Multiple studies have demonstrated that improper nutritional status, including weight deficiency or excessive weight, may have
an adverse effect on female and male fertility. Physical activity is also an important factor influencing female reproductive functions.
In conjunction with an appropriate diet, exercise reduces abdominal obesity and improves insulin sensitivity, thus directly decreasing
the risk of infertility.
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normal physical activity, and excessive body mass [4-17];
the objective of this study was to analyse the literature in
this filed. 

Obesity

Many studies have shown that abnormal nutritional sta-
tus, including excessive body weight, may negatively af-
fect female fertility. In women who are overweight or
obese, hypothalamic GnRH and pituitary gonadotropins se-
cretion disorders are observed. The risk of infertility due to
overweight is related to hormonal and metabolic changes,
including steroid metabolism, secretion, and action of in-
sulin, as well as other hormones, including leptin, resistin,
ghrelin, and adiponectin. The described changes may af-
fect follicle growth, embryonic development, and implan-
tation [7-9].

When assessing the nutritional status, body mass index
(BMI) is particularly important. As has been proven, the
BMI value may also correlate with fertility. Women with
BMI above the norm are characterized by a reduced con-
centration of circulating sex hormone binding globulin
(SHBG), and therefore – increased estradiol concentration.
Maternal obesity affects both the growth of oocyte, forma-
tion and activity of the ovarian follicle and implantation of
the embryo, as well as directly the health of the developing
child. Therefore, every woman should take care of the cor-
rect body mass already in the preconception period [7, 8]. 

Obese women suffer from menstrual disorders, anovula-
tion and, as a consequence, infertility. Metabolic and en-
docrine changes occurring in obese women, including the
reduction of secretion of FSH and LH by the pituitary
gland, and reduced secretion of progesterone by the corpus
luteum, as well as the decrease in the concentration of
SHBG, are a frequent cause of ovulation disorders, thus re-
ducing the reproductive capacity, especially in young
women [18].

According to numerous studies, abnormal body weight
correlates with the occurrence of excessive insulin secre-
tion and insulin resistance. Increased blood levels of insulin
and estradiol affect the development of ovarian follicle
oocytes, which may affect the development of the embryo
and contribute to the occurrence of miscarriages. It is worth
mentioning that endocrine compounds synthesized by
adipocytes of adipose tissue include i.a. leptin. Excess lep-
tin also exerts an indirect influence on the process of ovu-
lation, because hyperleptinemia increases insulin secretion
and, consequently, insulin resistance, which promotes ovar-
ian dysfunction. Some studies proving the relationship be-
tween leptin concentration and fertility show that leptin has
an effect on hypothalamic-pituitary-thyroid and hypothal-
amic-pituitary-gonadal axes, carbohydrate, and lipid bal-
ance, as well as influences the immunological processes
[7-9, 18].

The consequence of female obesity is excessive synthe-

sis of androgens in adipose tissue. Excessive aromatase ac-
tivity in adipocytes contributes to the transformation of es-
trogens into androgens. Increased synthesis and secretion of
androgens by the ovaries is in turn conducive to hyperin-
sulinemia. Excess insulin also contributes to the reduction
of SHBG secretion. In obese women, compared to those of
normal body weight, the excess androgens affect the fre-
quency of ovulation and menstruation (may occur less fre-
quently) and infertility. In such women, excessive hair and
acne is often observed [19].

The basis of reproductive system dysfunction in obese
men are disorders related to the influence of adipose tissue
on the functions of the endocrine system and metabolism.
Similarly to women, in obese men the aromatase produced
by adipocytes contributes to the disturbance of balance be-
tween estrogens and androgens. Hyperestrogenism and hy-
poandrogenism contribute to a reduction in the activity of
the hypothalamic-pituitary axis, which in turn results in in-
creased gonadotrophin secretion and secondary hypogo-
nadism. Excess estrogen adversely affects the process of
spermatogenesis. Observation of obese men also demon-
strate a decrease in the concentration of SHGB. Another
important aspect in the context of infertility in obese men
is the influence of temperature on the process of spermato-
genesis, i.e. the process of sperm maturation, their quantity
and quality. The increase in testicular temperature is asso-
ciated with excessive accumulation of fatty tissue and scro-
tal adiposity [18, 19].

Obesity also affects sexual dysfunctions in both sexes,
which is related to sexual life quality disorders described in
the literature through decreased desire, arousal and orgas-
mic ability, erectile dysfunction and, consequently, lower
frequency of sexual intercourse. as well as lack of satisfac-
tion with sexual life. Erectile dysfunction is associated with
decrease in testosterone concentration, an increased level
of proinflammatory cytokines secreted by adipocytes – tu-
mour necrosis factor alpha (TNF-alpha), interleukin 6 (IL-
6) and 1 (IL-1) – as well as often coexisting diabetes or
cardiovascular disease. In men with excessive body weight
changes in sperm parameters are observed; to date, studies
have demonstrated a negative correlation between BMI and
sperm concentration and their motility. Additionally, over-
weight and obese men had a higher DFI (DNA fragmenta-
tion index) compared to men with normal body mass. The
high value of the DFI indicates increased fragmentation of
the sperm genetic material [10-12].

Diet

As shown by the Nurses Health Study II (NHS II), there
is a connection between the diet of healthy women and the
occurrence of ovulatory infertility. The NHS was conducted
over a period of eight years, involving 17,544 healthy
women (not treated for infertility), aged between 25 and 42
years. The results of both NHS II and studies carried out
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with the participation of laboratory animals have proven
that factors that reduce the risk of infertility include the
right dietary content of monounsaturated fatty acids
(MUFAs), polyunsaturated fatty acids (PUFAs), and re-
duced supply of trans-fatty acids (TFAs) and saturated fatty
acids (SFAs). Additionally, replacing animal proteins with
plant proteins is also advantageous. Other important fac-
tors are low glycemic load and index of the diet, as well as
intake of fat-rich dairy products, the supply of the right
amount of vitamins, and non-haem iron from both plant
sources and dietary supplements [4-6].

Products that are rich in monounsaturated fatty acids in-
clude olives and olive oil, rapeseed oil, and avocados. It
has been shown that the replacement of 2% of the energy
coming from MUFAs in the daily food intake with isomers
of trans-fatty acids was associated with more than two
times higher risk of infertility secondary to ovulation dis-
orders. These observations were made regardless of the age
of women, their BMI, lifestyle, and hormone levels. The
harmful effect of isomers of trans- and saturated fatty acids
in the context of fertility is probably related to the adverse
effects of these compounds on the activity of the peroxi-
some proliferator – activated receptor γ (PPAR-γ) and the
effect on the expression of genes related to insulin sensi-
tivity of adipose tissue cells. High TFAs intake have been
shown to increase the risk of insulin resistance, type 2 dia-
betes and markers of inflammation [4, 5, 20] 

The results of NHS II have also shown a decrease in the
risk of ovulatory infertility in women consuming fat-rich
dairy products. This dependence is probably related to the
presence of estrogens (which are involved in the regulation
of the menstrual cycle) synthesized in the bodies of dairy
cows, as well as of trans-palmitoleic acid. Mozzafarian et
al. demonstrated that high intake of fat-rich dairy products
is associated with a high content of this compound in the
body. In turn, the high content of palmitoleic acid affects
the reduction of insulin resistance (-16.7%, p < 0.001),
which is closely related to infertility. At the same time, the
authors of the study draw attention to the fact that recom-
mendations regarding the increase in consumption of fat-
rich dairy products should be considered very individually,
in particular in people with risk factors for overweight, obe-
sity, and atherosclerosis, due to the content of saturated
fatty acids and their adverse effects, not only in terms of
infertility, but also atherogenicity [4, 5, 21, 22].

The essential components of diet in the context of the risk
of endometriosis, and therefore indirectly of infertility (en-
dometriosisis a risk factor for infertility) include n-3
polyunsaturated fatty acids. Missmer et al. proved that
women who consumed more PUFAs from oily sea fish had
a lower risk of endometriosis, compared to the group con-
suming smaller amounts of fish [23].

As mentioned above, the NHS II assessed the consump-
tion of proteins depending on their origin. It has been
shown that replacement of 5% animal protein with plant

protein resulted in a significant reduction in the risk of ovu-
latory infertility (by 50%). Authors of the study explain this
fact with the beneficial effect of plant protein on the re-
duction of insulin resistance of tissues, and also the reduc-
tion of the concentration of insulin-like growth factor I
(IGF I), which induces PCOS. On the other hand, PCOS
plays an important role in the pathogenesis of ovulation dis-
orders. The beneficial effect of arginine contained in plant
proteins is also probably not without significance. This
amino acid is a substrate for the synthesis of nitric oxide
(NO). NO causes relaxation of the blood vessels smooth
muscles, thus having a beneficial effect on blood supply to
the reproductive organs, which promotes the development
of oocytes, precursors of the egg, and better implantation of
the embryo [4 -6, 21].

Afeiche et al. showed that the increase in consumption of
red and processed meat correlates positively with the de-
crease in the quality and quantity of semen and the con-
centration of hormones involved in the reproduction
process, which undoubtedly translates into male fertility.
In this study, the results of which were published in 2014,
semen samples and a diet of 189 men, aged 18-22, were
analysed. Consumption of poultry and fish did not signifi-
cantly affect semen parameters [24].

Chavarro et al. further proved that eating, in particular,
chicken and turkey meat (most commonly consumed by the
studied population animal protein form) was associated
with an increased risk of ovulatory infertility. This study
showed that one additional portion of animal protein per
day, in particular in the form of poultry and red meat (in-
cluding processed meat), significantly reduces (by 32%)
ovulatory fertility (p = 0.01) [21].

The authors of NHS II also observed that high intake of
carbohydrates with high glycemic load (GL), as well as
high glycemic index (GI) correlated with the occurrence of
ovulatory infertility. This can probably be explained by the
adverse effects of high GL and GI diet on the sensitivity of
tissues to insulin and reduced secretion of this hormone [5].

Another conclusion that was drawn from the conducted
study concerned the consumption of minerals and vitamins,
both in the natural form and in the form of dietary supple-
ments. The use of complex vitamin and mineral supple-
ments, in particular supplementation with folic acid and
iron, was associated with a reduced risk of infertility in
women. This risk was also reduced by high intake of un-
processed food of plant origin, i.e. wholegrain cereal prod-
ucts, legume seeds, and some vegetables characterized by
a high content of non-haem iron [4, 5]. In men, supple-
mentation with folic acid (5 mg per day) and zinc (66 mg
per day) influenced the increase in the number of sperms,
and supplementation with selenium – in sperm motility.
Both the quality and the quantity of sperm were also influ-
enced by the selenium supplementation lasting above three
months (200 g per day) in combination with vitamin E sup-
plementation (400 IU per day) [25-28].

518



M. Mizgier, G. Jarząbek-Bielecka, K. Mruczyk, W. Kędzia

In studies with male laboratory animals, it was proven
that supplementation with antioxidants, including
carotenoid astaxanthin in combination with vitamins E and
C, have beneficial effects on reproductive functions. Ani-
mals were simultaneously subjected to caloric restriction
[29]. The positive effect of antioxidants (vitamin E, C,
flavonoids, and carotenoids) on female fertility has been
demonstrated by Ruder et al. According to the researchers,
oxidative stress caused by oxygen free radicals may con-
tribute to infertility, as it disturbs the process of oogenesis
and folliculogenesis, embryo implantation, and corpus lu-
teum function. As has been demonstrated, increased free
radical processes can be prevented by consuming antioxi-
dants. In men, free radicals damage cell membranes and
DNA strand, which lead to necrospermia, asthenozoosper-
mia, and DNA fragmentation [30]. Mendiola et al. proved
the existence of a relationship between lower intake of an-
tioxidants by the studied men, mainly in the form of vita-
min C and lycopene, and poorer semen quality. In turn,
Gil-Villa et al. demonstrated that increased oxidative
processes in men can contribute to miscarriage in their part-
ners. After three months of supplementation with vitamins
C and E, beta-carotene and zinc, as well as an increase in
the content of antioxidants in the diet of both partners, in
one-third of the surveyed female population a pregnancy
occurred which was not prematurely terminated by a mis-
carriage [31, 32].

Physical activity

An important factor in the aspect of reproductive func-
tions in women is physical activity. Exercise in combina-
tion with a proper diet result in the reduction of abdominal
obesity and improve insulin sensitivity, and therefore indi-
rectly contribute to reducing the risk of infertility. Analysis
of data collected in NHS II indicates that it is primarily the
increase of intense, not moderate, physical activity that is
associated with a lower risk of ovulatory infertility and that
each hour a week of intense exercise reduces the risk of in-
fertility by 7% [15]. On the other hand, a very intense ex-
ercise in young women who train with high frequency may
have an adverse effect on reproductive functions, as it may
lead to disorders and even loss of menstruation, secondary
amenorrhea, shortening of premenstrual luteal phase of the
cycle, and the occurrence of anovulatory cycles. Training
beginning at an early age, associated with high energy ex-
penditure and often rigorous attention to body weight, may
cause dysfunction in the hypothalamic-pituitary-ovarian
axis, which reduces estradiol secretion and, consequently,
decreases bone mineral density which in the future may
lead to the occurrence of osteoporosis [16, 17]. 

Conclusions

In conclusion, a well-balanced diet, an appropriate
amount of physical activity, and attention to the proper
body weight, can be important in the prevention of fertility
disorders. It should be therefore considered to include a
young population, both young people from urban and rural
areas, in an educational program. Such a program should
primarily cover issues regarding correct posture and pre-
ventive healthcare. Environmental factors are modifiable
factors, so education should begin as early as possible to
reduce exposure time to these factors. 

References 

[1] Zegers-Hochschild F., Adamson G.D., De Mouzon J., Ishihara O.,
Mansour R., Nygren K., et al.: “International Committee for Moni-
toring Assisted Reproductive Technology. World Health Organiza-
tion”. Hum. Reprod., 2009, 24, 2683.

[2] Milewski R Milewska JA, Czerniecki J, Leśniewska M, Wołczyński
S.: “Analysis of the demographic profile of patients treated for in-
fertility using assisted reproductive techniques in 2005-2010”.
Ginekol Pol., 2013, 84, 609. [In Polish]

[3] Radwan J., Wołczyński S.: “Infertility and assisted reproduction”.
Poznań, Poland: Termedia, 2011.

[4] Chavarro J.E., Rich-Edwards J.W., Rosner B.A., Willett W.C.: “Diet
and Lifestyle in the Prevention of Ovulatory Disorder Infertility”.
Obstet. Gynecol., 2007, 110, 1050.

[5] Chavarro J.E., Rich-Edwards J.W., Rosner B.A., Willet W.C.: “A
prospective study of dietary carbohydrate quantity and quality in re-
lation to risk of ovulatory infertility”. Eur. J. Clin., 2009, 68, 78.

[6] Sinska B., Kucharska A., Dmoch-Gajzlerska E.: “The diet in im-
proving fertility in women”. Pol. Merkur. Lekarski, 2014, 36, 400.

[7] Sarfati J., Young J., Christin-Maitre S.: “Obesity and female repro-
duction”. Ann. Endocrinol., 2010, 71, 49.

[8] Hajduk M.: “The influence of body mass on female fertility”. En-
dokrynologia, Otyłość i Zaburzenia Przemiany, 2012, 8, 93.

[9] Sim K.A., Partridge S.R., Sainsbury A.: “Does weight loss in over-
weight or obese women improve fertility treatment outcomes? A sys-
tematic review”. Obes. Rev, 2014, 15, 839.

[10] Hassan M.A., Killick S.R.: “Negative lifestyle is associated with a
significant reduction in fecundity”. Fertil. Steril., 2014, 81, 384.

[11] Hofny E.R.M., Ali M.E., Abdel-Hafez H.Z., Kamal Eel-D., Mo-
hamed E.E., Abd El-Azeem H.G., Mostafa T.: “Semen parameters
and hormonal profile in obese fertile and infertile males”. Fertil.
Steril., 2010, 94, 581.

[12] Minques-Alarcon L., Chavarro J.E., Mendiola J., Roca M.., Tanrikut
C., Vioque J., et al. : “Fatty acid intake in relation to reproductive
hormones and testicular volume among young healthy men”. Asian
J. Androl., 2017, 19, 184.

[13] Alvarez S.: “Do some addictions interfere with fertility?” Fertil.
Steril., 2015, 103, 22.

[14] Kelly-Weeder S., O’Connor A.: “Modifiable risk factors for impaired
fertility in women: What nurse practitioners need to know”. J. Am.
Acad. Nurse Pract., 2016, 18, 268.

[15] Rich-Edwards J.W., Spiegelman D., Garland M., Hertzmark E.,
Hunter D.J., Colditz G.A.,et al.: “Physical Activity, Body Mass
Index, and Ovulatory Disorder”. Infertility Epidemiol., 2002, 13,
184.

[16] Plinta R., Olszaniecka-Glinianowicz M., Drosdzol-Cop A., Chudek
J., Skrzypulec-Plinta V.: “State of nutrition and diet habits versus
estradiol level and its changes in pre-season preparatory period for
the league contest match in female handball and basketball players”.
Ginekol. Pol., 2012, 83, 674. [In Polish]

[17] Łagowska K., Kapczuk K., Friebe Z., Bajerska J.: “Effect of dietary

519



The role of obesity and environmental factors such as diet and physical activity in the etiopathogenesis of fertility disorders

intervention in young female athletes with menstrual disorders”.
JISSN, 2014, 11, 52.

[18] Babelska K.P., Ehmke Vel Emczyńska E., Gmoch-Gajzlerska E.:
“Otyłość jako czynnik zaburzający procesy rozrodcze” [Obesity as
a factor disturbing reproductive processes]. Nowiny Lekarskie, 2011,
80, 499.

[19] Bar-Andziak E.: “Obesity and metabolic syndrome versus sex life
and fertility”. Przew Lek., 2012, 1, 14. [In Polish]

[20] Fontana R., Della Torre S.: “The Deep Correlation between Energy
Metabolism and Reproduction: A View on the Effects of Nutrition for
Women Fertility”. Nutrients, 2016, 8, 1.

[21] Chavarro J.E., Rich-Edwards J.W., Rosner B.A., Willett W.C.: “Pro-
tein intake and ovulatory infertility. Am. J. Obstet. Gynecol., 2008,
198, 210.

[22] Mozaffarian D., Cao H., King I.B., Lemaitre R.N., Song X., Siscov-
ick D.S., Hotamisligil G.S.: “Trans-palmitoleic acid, metabolic risk
factors, and new-onset diabetes in U.S. adults: a cohort study”. Ann.
Intern. Med., 2010, 153, 790.

[23] Missmer S.A, Chavarro J.E., Malspeis S., Bertone-Johnson E.R.,
Hornstein M.D., Spiegelman D., et al. : “A prospective study of di-
etary fat consumption and endometriosis risk. Hum. Reprod., 2010,
25, 1528. 

[24] Afeiche M.C., Williams P.L., Gaskins A.J., Mendiola J., Jørgensen
N., Swan S.H., Chavarro J.E.: “Meat intake and reproductive pa-
rameters among young men”. Epidemiology, 2014, 25, 323.

[25] Salas-Huetos A., Bullo M., Salas-Salvado J.: “Dietary patterns, foods
and nutrients in male fertility parameters and fecundability: a sys-
tematic review of observational studies”. Hum. Reprod. Update,
2017, 23, 371.

[26] Afeiche M.C., Bridges N.D., Williams P.L., Gaskins A.J., Tanrikut
C., Petrozza J.C., et al.: “Dairy intake and semen quality among men
attending a fertility clinic”. Fertil. Steril., 2014, 101, 1280.

[27] Safarinejad M.R., Hosseini S.Y., Dadkhah F., Asgari M.A..: “Rela-

tionship of omega-3 and omega-6 fatty acids with semen character-
istics, and anti-oxidant status of seminal plasma: A comparison be-
tween fertile and infertile men”. Clin Nutr., 2010, 29, 100.

[28] Esmaeili V., Shahverdi A.H., Moghadasian M.H., Alizadeh A.R.:
“Dietary fatty acids affect semen quality: a review”. Andrology,
2015, 3, 450.

[29] Vahidinia A., Rahbar AR, Shakoori Mahmoodabadi MM.: “Effect of
Astaxanthin, Vitamin E, and Vitamin C in Combination with Calo-
rie Restiction on Sperm Quality and Quantity in Male Rats”. J. Diet
Suppl., 2016, 2, 1.

[30] Agarwal A., Bui A.D.: “Oxidation-reduction potential as a new
marker for oxidative stress: Correlation to male infertility”. Inves-
tig. Clin. Urol., 2017, 58, 385. 

[31] Mendiola J., Torres-Cantero A.M., Vioque J., Moreno-Grau J.M.,
Ten J., Roca M., et al.: “Low intake of antioxidant nutrients is asso-
ciated with poor semen quality in pateints attending fertility clinics”.
Fertil. Steril., 2010, 93, 1128.

[32] Gil-Villa A.M., Cardona-Maya W., Agarwal A., Sharma R., Cadavid
A.: “Role of male factor in early recurrent embryo loss: do antioxi-
dants have any effect?” Fertil. Steril., 2009, 92, 565.

Corresponding Author:
M. MIZGIER, PhD
Department of Morphological and Health Sciences
Dietetic Division
Faculty of Physical Culture in Gorzów Wlkp. 
Poznan University of Physical Education,
ul. Estkowskiego 13
66-400 Gorzów Wlkp. (Poland)
e-mail: m.mizgier@awf-gorzow.edu.pl

520




