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Abstract

This study aimed to investigate the difference between infertile men and healthy (normozoospermic) men in terms of
demographic characteristics, dietary habits, anthropometric measurements, and body composition. We included 80 males (40
subfertile and 40 healthy normozoospermic) between the ages of 25 and 54 years. Information was obtained from the participants
regarding their socio-demographic characteristics, health status, dietary habits, and food intake. Food frequency questionnaires,
food records, anthropometric measurements, body composition, and sperm analysis were statistically evaluated using IBM SPSS
Statistics 20 programme. The findings of this study showed that the mean BMI of the subfertile group was significantly higher
than that of the normozoospermic group. The frequency of eating out was significantly higher in the subfertile group than in the
normozoospermic group. It was also determined that the consumption of fish was significantly lower; in contrast, consumption of
sugar sweetened beverages, and alcohol was significantly higher in the subfertile group than in the normozoospermic group.
Moreover, it was found that sugar sweetened bevareges, red meat, organ meats consumption are negatively; and that fish, egg,
nut consumption are positively correlated with sperm parameters. In summary, in men receiving infertility treatment, excessive
consumption of meat and sugary drinks should be considered cautiously. However, fish, nuts and eggs consumption should be
provided in line with the nutrition guidelines. (Afr J Reprod Health 2020; 24[2]: 85-95).
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Résumé

Cette étude visait a étudier la différence entre les hommes infertiles et les hommes sains (normozoospermiques) en termes de
caractéristiques démographiques, d'habitudes alimentaires, de mesures anthropométriques et de composition corporelle. Nous
avons inclus 80 hommes (40 sous-fertiles et 40 normozoospermiques sains) agés de 25 a 54 ans. Les participants ont obtenu des
informations concernant leurs caractéristiques sociodémographiques, leur état de santé, leurs habitudes alimentaires et leur apport
alimentaire. Les questionnaires de fréquence des aliments, les enregistrements des aliments, les mesures anthropométriques, la
composition corporelle et I'analyse du sperme ont été évalués statistiquement a lI'aide du programme IBM SPSS Statistics 20. Les
résultats de I'étude ont montré que I'lMC moyen du groupe sous-fertile était significativement plus élevé que celui du groupe
normozoospermique. La fréquence des repas au restaurant était significativement plus élevée dans le groupe sous-fertile que dans
le groupe normozoospermique. Il a également été déterminé que la consommation de poisson était nettement inférieure; en
revanche, la consommation de sucre, de boissons sucrées et d'alcool était significativement plus élevée dans le groupe sous-fertile
que dans le groupe normozoospermique. De plus, il a été constaté que les boissons sucrées sucrées, la viande rouge, la
consommation de viandes d'organes sont négativement; et que la consommation de poisson, d'ceuf et de noix est en corrélation
positive avec les paramétres du sperme. En résumé, chez les hommes recevant un traitement contre l'infertilité, une
consommation excessive de viande et de boissons sucrées doit étre considérée avec prudence. Cependant, la consommation de
poisson, de noix et d'ceufs doit étre fournie conformément aux directives nutritionnelles. (Afr J Reprod Health 2020; 24[2]:
85-95).

Mots-clés: Subfertile, nutrition, santé reproductive, apport alimentaire, Turquie
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Introduction

Fertility is defined as the capacity to conceive a
child whereas infertility refers to the non-
occurrence of pregnancy despite regular sexual
intercourse for one year'> . According to World
Health Organization data, 25% of couples in
developing countries experience infertility®. It is
also reported that in approximately 50% of these
couples, men are infertile®.

One of the most important steps in the
evaluation of infertility in males is to determine
sperm quality through sperm analysis®. The
findings of various recent studies have led to
debates as to whether sperm quality has decreased
or remained unchanged®®. Although studies have
been conducted with heterogeneous populations, it
has been reported that sperm concentration has
reduced, especially in western societies®®.
According to the results of a meta-analysis study
examining research on sperm quality from 20
countries, the results of 61 studies conducted in
approximately 20 countries between 1938 and
1990 indicated that the volume of semen, which
was 3.40 mL in 1940, fell to 2.75 mL in 1990.
Sperm concentrations were also found to decrease
from 113x10° /mL to 66x10° /mL during the same
period®.

It was also reported that 7.5% of men with
sexual experience (3.3-4.7 million) consulted
fertility specialists and 18% of these men were
infertile*. Factors that reduce fertility in men
include sexual factors, urogenital infections,
congenital anomalies, varicocele, endocrine
disorders, immunological factors, and idiopathic
sperm disorders™. The sperm analysis of infertile
men revealed a decrease in the sperm count
(oligospermia) and sperm motility
(asthenozoospermia) in normal morphology
(teratozoospermia). Usually, these abnormalities
are combined, and this condition is called oligo-
astheno-teratozoospermia  (OAT)  syndrome’.
Certain factors such as genetics, endocrine,
congenital, intrauterine (i.e., smoking during
pregnancy), age, smoking, alcohol consumption,
occupational exposure, physical activity, and
nutritional status affect sperm quality. There is
evidence that an adequate and balanced diet plays
an important role in improving sperm quality™*".

Nutrition and Male Fertility

Many studies which examine the relationship
between nutrition and sperm quality stressed the
importance of the intake of vitamins A, C, E, in
addition to folate as well as zinc in the form of
supplements while very few studies focused on the
effect of dietary patterns or nutrient groups. It was
reported that the consumption of processed and
fatty meat products*™®, dairy products'’*®, and
sugary foods™®? reduce sperm quality whereas the
consumption of fruits and vegetables'®!®*2
whole grain cereals in addition to whole grain
products'®#, lean or low-fat dairy products*’**#,
along with fish and poultry®*'*# increase sperm
quality. Another factor determined to be effective
on male infertility is body weight. The effects of
being overweight on sperm production are as
follows: changes in the hypothalamic-pituitary-
gonad (HHG) axis, increased testicular
temperature due to increased abdominal and
testicular fat deposits, increased accumulation of
fat-soluble endocrine disruptors due to increased
fat tissue, increased insulin resistance and
increased systemic inflammation, in addition to
DNA fragmentation?® . The fact that no study has
been conducted in Turkey to investigate the effect
of nutrition on sperm parameters was one of the
prioritized reasons of the planning of this study.
The present study was conducted to investigate the
relationship among general dietary habits, dietary
patterns, dietary macro and micronutrients, body
composition, along with the physical activity
levels of Turkish males with their sperm
parameters in relation with their food.

Methods
Research design

The present study was conducted to investigate the
relationship among general dietary habits, dietary
patterns, dietary macro and micronutrients, body
composition in subfertile along with healthy
(normozoospermic) males, in addition to sperm
parameters. The Ethics Committee Approval was
obtained from the Presidency of the Clinical
Research Ethics Committee of Kegitren Training
and Research Hospital with the decision dated
08.02.2017 and numbered 2012-KAEK-15/1261.
The sample of the study consisted of 80 volunteer
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male patients (40 subfertile, 40 normozoospermic)
who consulted the IVF Center in the Gazi
University Faculty of Medicine in Ankara, Turkey.
The subfertile group was defined by males with a
semen volume of <1.5 mL, total sperm count of
<39x10%ejaculate, sperm  concentration  of
<15x10°/mL, sperm motility of (PR+NP) <40%,
and progressive motility of  <32%*. The
normozoospermic group included males who
consulted the same center due to female sub-
fertility and had sperm parameters above WHO
semen analysis reference values. Subjects
provided at least two semen samples after an
abstinence period of 3-5 days.
Analyses of samples were done following WHO
criteria®.

We included subjects who were between
the ages of 19-55, married, and not having
consulted any hospitals due to azoospermia
complaints. We excluded patients who showed a
clinical history of varicocele, cryptorchid or
endocrine hypogonadism (abnormal hormonal
levels), azospermia, chemotherapy or
radiotherapy, anomalies in the karyotype, Y
chromosome microdeletions, and any chronic
diseases. All subjects were required to provide
written informed consent prior to participation
through signing a document that was approved by
the ethics committee.

The researcher collected the data through a
questionnaire conducted in face-to-face interviews
with the participants. The questionnaire consisted
of 9 parts: questions related to socio-demographic
characteristics and general health, fertility and
eating habits, anthropometric measurements, a
short international physical activity questionnaire
(IPAQ) form, a food intake form, and a food
consumption frequency form. In addition to the
guestionnaire, the spermiogram results of both
groups (subfertile and normozoospermic) were
obtained from the IVF Center at the Gazi
University Faculty of Medicine. The questionnaire
included questions about age, educational status,
employment status, place of residence (urban,
rural), smoking and alcohol consumption status, in
addition to chronic disease status.
Chronic diseases were one of the exclusion
criteria.

Nutrition and Male Fertility

Evaluation of dietary habits

To obtain information about the dietary habits of
the participants, questions about general dietary
habits, food consumption records, and a food
frequency questionnaire were used. This section of
the questionnaire, which deals with general eating
habits, includes questions about main meals and
snacks, skipping meals, in addition to the
frequency of eating out. To determine the
nutritional habits of the participants, the researcher
conducted face -to- face food frequency
questionnaire interviews with the participants to
find out whether the participants consumed dairy
products, meat-eggs-legumes,  vegetable-fruit,
bread-cereal, fat, sugar, and sugary foods. The
participants were given instructions on how to fill
in the food intake form and were asked to record
their 3-day (two days on weekdays and one day on
the weekend) food consumption. The number of
nutrients and beverages consumed by the
participants was converted into daily consumption
amounts. The amounts of nutrients in foods and
beverages consumed by the patients were
calculated using “Standard Recipes"®® and/or
"Examples from the Turkish Cuisine"<". Daily
intake of energy and nutrients were analyzed using
the computer aided nutrition program “Nutrition
Information Systems Package Program (BEBIS)”
developed for Turkey.

Evaluation of anthropometric measurements

We performed the anthropometric measurements
(body weight and composition, height, BMlI,
weight, in addition to hip circumference) of the
participants using the devices in the anthropometry
laboratory of the Gazi University Faculty of
Health Sciences, Department of Nutrition and
Dietetics. Body weight (kg), total body fat (%),
total body water (%), lean body mass, (kg) and
visceral adiposity index were measured using the
TANITA BC532 brand body composition
analyzer®’. The body mass index (BMI) values of
the participants were calculated by the body
weight (kg)/ [height (m)? equation. According to
the BMI classification made by the World Health
Organization (WHO), BMI below 1850 kg/
m? is considered to be “underweight”, 18.50-24.99
kg/m? “normal weight”, 25.00-29.99 kg/m?
“overweight”, 30.00-34.99 kg/m? “obese class I”,

n26
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35.00-39.99 kg/m? “obese class II”, and 40.00
kg/m® and above “obese class III”. In this study,
obesity was not graded, and participants with a
BMI of 30.00 kg/m* and above were classified as
obese?.

Statistical analyses

Statistical analyses were performed using SPSS
(IBM SPSS Statistics 20). The Shapiro-Wilks test
was performed to determine whether the
continuous variables had a normal distribution.
Parametric methods were used for the
measurement values that are suitable for normal
distribution. By parametric methods, the
Independent Sample-t-test was used to compare
the measurement values of the two independent
groups. Nonparametric methods were used for the
measured values which were not suitable for
normal distribution. Per non-parametric methods,
the Mann-Whitney U test was used to compare the
measured values of two independent groups.
Spearman’s correlation coefficient was used to
examine the relationship between two quantitative
variables which do not have a normal distribution.
The y2-cross-tabulation was used according to the
expected value levels to explore the relationships
between the two qualitative variables®.

Results

The present study was carried out with a total of
80 volunteer males (40 subfertile, 40
normozoospermic males) between the ages of 19-
55. The mean age of the participants in the
subfertile and normozoospermic groups was 34.7
+ 5.6 and 34.7 + 6.0, respectively (p>0.05). Of the
participants in the subfertile group, 12.5% were
secondary school graduates, 27.5% high school
graduates, and 60% university graduates. In the
normozoospermic group, these ratios were 10%,
35% and 55%, respectively. Concerning place of
residence, 20% of the participants in the
normozoospermic group and 7.5% of the
participants in the subfertile group were living in
rural areas (p<0.05). Another difference between
these two groups is that alcohol consumption was
significantly higher in the subfertile group
(p<0.05).The BMI of normozoospermic males was

Nutrition and Male Fertility

found to be 26.6 + 3.0 kg/m* while that of the
subfertile group was 28.2+4.0 kg/m® (p<0.05)
(Table 1). Also, while 32.5% of the subfertile
participants were in the obese group, only 10% of
the participants in the normozoospermic group
were in the obese group (p<0.05). No significant
difference was found between the two groups
concerning other anthropometric measurements
other than BMI.

The sperm concentration, total sperm
count, sperm motility, and progressive sperm
motility in addition to rapid progressive sperm
motility were lower in the subfertile group than in
the normozoospermic group (p<0.05).
Subfertile males did not have rapid progressive
motility.

When the general eating habits of the
participants were examined, significant differences
were found between the subfertile group and the
normozoospermic group in terms of the frequency
of eating out and the consumption of fatty red
meat products. The frequency of eating out was
16.7+15.4 times a month in the subfertile group
and 9.4+10.7 times a month in the
normozoospermic group (Z=-2.313; p<0.05). Also,
high-fat meat product preference rates were higher
in  subfertile males (20%) than in
normozoospermics (5%) (¥2=4.320; p<0.05).

Significant differences were not found
between the intake of macronutrients and sperm
parameters. However, the intake of dietary folic
acid and vitamin C, which were among
micronutrients, was respectively found to be
209.8489.9 pg and 180.8+102.7 mg in the
normozoospermic group, and 174.7452.8 pg as
well as 138.6+65.8 mg in the subfertile group
(p<0.05) (Table 3).

When the intake of food groups was

examined, it was seen that milk and fish
consumption of the subfertile group was
significantly lower, while sugar sweetened

beverage consumption was significantly higher
than in the normozoospermic group (p<0.05)
(Table 3). Moreover, it was found that sugar
sweetened beverages, red meat, and offal
consumption negatively; and that fish, egg along
with nut consumption positively correlated sperm
parameters (Table 4).
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Table 1: Anthropometric characteristics of subfertile and normospermic men in Ankara, Turkey (mean, standard
deviation, median, interquartile range)

Anthropometric Subfertile (n=40)
characteristics X +SD/M (IQR)

Normozoospermic (n=40)

% + SD/M (IOR) Statistical values

Weight (kg) 84.3 (13.50) 82.5(13.33) p=0.290
Body mass index (kg/m?) 28.2+4.00 26.6+3.03 p=0.045*
Total body fat (%) 24.1+5.25 22.4+4.72 p=0.148
Fat-free mass (kg) 60.5 (8.25) 58.5 (8.33) p=0.567
Waist circumference (cm) 94.5 (12.25) 94.0 (12.75) p= 0.447

*p<0.05, **p<0.001

Table 2: Comparisons of daily micronutrients and caffeine intake (X = SD, M (IQR)) of subfertile and normospermic
men in Ankara, Turkey

Subfertile (n=40)
X+ SD/M (IQR)

Normozoospermic (n=40)

istical val
%+ SD/M (IQR) Statistical values

Micronutrients

Vitamin A (ug) 1044.1 (608.13) 1228.42 (881.51) p=0.138
Vitamin E (mg) 23.2 (12.45) 24.0 (16.22) p=0.893
Vitamin K (ug) 470.1 (209.26) 561.9 (359.50) p=0.191
Vitamin B; (mg) 1.0 (0.28) 1.1(0.71) p=0.290
Vitamin B, (mg) 1.4 (0.40) 1.5 (0.55) p=0.450
Niacin (mg) 30.1 (12.70) 33.2(14.01) p=0.482
Vitamin Bg (mg) 1.9 (0.52) 1.7 (1.07) p=0.920
Folate (Lg) 174.6+52.85 209.8+89.88 p=.037*
Vitamin By, (1g) 4.5 (2.59) 4.6 (3.35) p=0.935

Vitamin C (mg) 138.6+65.88 180.7£102.72 p=0.033*
Sodium (mg) 2259.8 (976.99) 2529.3 (1024.52) p=0.089
Potassium (mg) 2988.5 (766.15) 2873.1 (1728.66) p=0.939
Calcium (mg) 673.8 (315.75) 729.3 (264.69) p=0.207
Magnesium (mg) 333.8(84.28) 340.2 (166.21) p=0.554
Phosphorus (mg) 1316.8 (330.26) 1358.6 (497.78) p=0.577
Iron (mg) 15.3 (5.22) 14.1 (7.63) p=0.610
Zinc (mg) 11.5 (2.86) 11.4 (4.37) p=0.655
Caffeine (mg) 7.8+15.14 5.3+12.82 p=0.424

*p<0.05, **p<0.001

Table 3: Comparisons of daily food group intake (X + SD, M (IQR)) of subfertile and normospermic men in Ankara,
Turkey

Foods Subfertile (n=40) Normozoospermic (n=40) Statistical
X +SD/M (IQR) X +SD/M (IQR) values
Dairy products (mL) 223.0 (179.50) 281.5 (180.75) p=0.049*
Red meat (g) 45.5 (66.50) 28.5 (60.75) p=0.147
Poultry (g) 30.0 (30.00) 26.5 (27.00) p=0.684
Fish (g) 2.5(13.50) 15.0 (32.00) p=0.006*
-Organ meats 0.0 (1.00) 0.0 (0.00) p=0.119
Egos (9) 25.5 (33.00) 37.0 (28.00) p=0.268
Beans (g) 20.0 (17.00) 20.0 (16.00) p=0.725
Refined grains (g) 321.5 (287.50) 247.5 (278.75) p=0.229
Whole grains (g) 35.0 (70.00) 37.0 (91.00) p=0.52
Fruits (g) 269.5 (307.00) 258.5 (276.50) p=0.981
Vegetables (g) 274.0 (217.75) 261.0 (144.25) p=0.607
Nuts (g) 8.0 (26.00) 12.0 (34.75) p=0.992
Vegetable Oils (g) 33.0 (12.50) 35.0 (24.00) p=0.878
Margarine (g) 1.0 (5.00) 0.0 (1.00) p=0.202
Butter (g) 5.0 (7.00) 6.0 (9.00) p=0.741
Desserts () 80.5 (62.50) 96.5 (89.25) p=0.81
Sugar sweetened beverages (mL) 66.0 (143.00) 4.0 (60.50) p=0.008*
Coffee (mL) 16.5 (93.00) 7.0 (79.75) p=0.292
Alcohol (mL) 4.1+14.05 0.843.30 p=.038*

*p<0.05, **p<0.001
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Table 4: Correlation between daily amount of food consumption and sperm parameters

Sperm Parameters

Foods Concentration  Total count  Motility Progressive  Rapid  progressive
motility motility
Dairy products (mL) .187 A77 197 .200 .086
Red meat (g) -.249* -.232* 110 .075 -.092
Poultry () -.107 -.104 -.074 -.055 -.040
Fish (g) 274* .282* 194 .250* .364**
Organ meats -.138 -.155 -.223* -.266* -.147
Eggs (9) .186 .228* .285* .273* .234*
Beans (g) 139 77 .076 141 .012
Refined grains (g) -.139 -.102 -.050 -.046 -.073
Whole grains () 112 .095 .001 .077 .168
Fruits (g) .015 -.019 -.014 .015 .061
Vegetables (g) -014 -.044 -.055 -.071 -.071
Nuts (g) -.057 -.031 .234* .269* 120
Vegetable Oils (g) .066 -.030 -.035 .048 111
Margarine (g) -.218 -.197 .015 -.048 -131
Butter (9) -.047 -.007 .089 .075 -.015
Desserts (g) .015 .022 .011 .058 -111
Sugar sweetened beverages (mL) -.287** -.315** -.044 -.167 -.231*
Coffee (mL) -.119 -.129 -.016 -.081 -.069
Alcohol (mL) -.087 -.100 .001 -.034 -.075
*p<0.05, **p<0.01
Discussion and 52.2 + 12.3%, respectively) (p<0.05)%.

Our study suggests that semen quality may be
influenced by nutritional factors. As a result of this
study planned to evaluate the relationship between
nutritional status and fertility in Turkish men, we
found that sperm parameters were negatively
affected by the daily consumption of red meat,
offal, in addition to sugar sweetened beverages
and positively affected by fish, egg, and nut
consumption. In addition, the daily folic acid and
vitamin C intake of subfertile individuals was
found to be significantly lower than that of
NOrmozoospermics.

Male infertility often manifests itself as a
deterioration in the sperm parameters. In the
present study, sperm concentration (7.8 + 9.18106
/mL) and sperm motility (43.7+£18.82%) in the
subfertile group were found to be significantly
lower than those in the normozoospermic group
(46.7 + 22.82 106 /mL and 68.1+11.30%,
respectively) (p<0.001). A study conducted in
Spain  reported similar  findings:  sperm
concentrations (3.3 £ 4.1 106 /mL) and sperm
motility of the subfertile group (27.4 £ 18.6%)
were found to be significantly lower than those of
the normozoospermic group (39.5 + 14.6 106 /mL,

Although WHO reference values do not include
rapid progressive motility, in this study, subfertile
males did not have rapid progressive motility.
Studies on this subject show that rapid progressive
motility is a crucial fertility factor®.

Environmental differences in rural and
urban areas (air and water quality, stress, etc.) may
also affect fertility®’. In this study, the ratio of
subfertile participants who lived in urban areas
was higher than that of normozoospermic
participants. In the study in Paris, Auger et al.
found that the sperm count decreased over the
years. However, in a similar study conducted in
Toulouse, a rural area, it was concluded that the
sperm count did not decrease over the years®'. The
results from these two studies demonstrate the
effect of environmental factors on sperm quality.

Recent research suggests that the decrease
in sperm parameters is closely related to
obesity®¥*% In this study, 32.5% of the
participants in the subfertile group were obese, and
10% of the participants in the normozoospermic
group were in the obese group (p<0.05). Also,
mean BMI was significantly higher in the
subfertile group (28.2#4.0 kg/m?) than in
normozoospermics (26.6 + 3.0 kg/m?) (p <0.05).
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Figure 1: Correlation between daily amount of food consumption and sperm parameters of fertile and normospermic

men

Similarly, another study found that the mean BMI
of normozoospermic males was 26.4+3.8 kg/m?,
while that of subfertile males was 30.9+3.5 kg/m?
(p <0.001)*. As a result of increase in adipose
tissue; aromatase enzyme activity increases the
conversion of testosterone to estrogen, and serum
testosterone levels reduce sperm count in addition
to quality. Also, as a result of an increase in fat

content in the testis area, the sperm count
decreases due to increased scrotal heat™.

Another nutritional factor that is related to
sperm parameters is habits of eating out. Meals
eaten out are usually fast food, high in saturated
fat, and contain extra sugar as well as refined
carbohydrate contents. Thus, this has an adverse
effect on sperm parameters*®*®, Consistent with
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the findings from the literature, the present study
found the frequency which subfertile participants
eat out to be (16.7+15.44 times/month) which was
significantly ~ higher  than  that of the
normozoospermic group (9.4+10.74 times/month)
(p<0.05).

Micronutrients such as vitamins and
minerals play an essential role in testicular
development, spermatogenesis, and  sperm
motility®. In this study, daily vitamin C intake was
found to be significantly higher in the
normozoospermic group (180.79+£102.72 mg) than
in the subfertile group (138.65+65.88 mgQ)
(p<0.05). Another study found low ascorbic acid
levels associated with decreased sperm count in
addition to motility and reported that treatment
with diet improved sperm quality®. The semen
vitamin C concentration of fertile participants was
found to be higher than that of infertile
participants®’. The antioxidant vitamin C (ascorbic
acid) reduces the unpaired electrons of oxidative
molecules and controls oxidative stress*’. Another
micro-nutrient which is related to male infertility
is folate. Since folate is involved in DNA, tRNA,
and protein synthesis, it has a crucial role in the
process of spermatogenesis®. In this study, the
dietary daily folic acid levels of subfertile
participants (174.6£52.85 pg) were significantly
lower than that of the normozoospermic group
(209.8+89.88 pg) (p<0.05). Another study
reported that folate and zinc supplementation for
26 weeks in subfertile participants increased the
sperm concentration by at least 18%.

In this study, we found that the
consumption of sugar sweetened beverages was
significantly higher in the subfertile participants
(66.0 mL/day) than in the normozoospermic group
(4 mL/day) (p<0.05). We also detected that
increased consumption of sugar sweetened
beverages decreased sperm count and rapid sperm
motility. Similar studies have also reported that an
increase in the consumption of sugary foods and
drinks cause a decrease in sperm count and
motility’®*®, It has been reported that the
prevalence of obesity and diabetes increases in
parallel with the increase in consumption of sugar
sweetened beverages known as the primary source
of dietary fructose®. Excessive consumption of
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sugar sweetened beverages increases insulin
resistance which consequently leads to an increase
in oxidative stress, both of which have an adverse
effect on sperm parameters®.

It was also reported that alcohol
consumption causes damage to the proteins
required for the production of sperm cells (leading
to denaturation) and decreases the sperm count by
disrupting Sertoli cell functions. It also decreases
serum testosterone, LH, in addition to FSH levels
and inhibits the development along with the
maturation of sperm cells®*. In this study,
alcohol consumption of the subfertile group (4.11
mL/day) was significantly higher than that of the
normozoospermic group (0.8 mL/day) (p<0.05). In
the study by Anderson Jr et al., acrosome
deformation was found in a large number of sperm
cells in the participants who consumed alcohol®.
Another study found that the number of leukocytes
in semen was higher in the participants who
consumed alcohol than in those who did not and
argued that this increases the susceptibility to
inflammation and may adversely affect sperm
parameters™®.

In this study, 20% of the participants in the
subfertile group and 5% of the participants in the
normozoospermic group preferred high-fat red
meat and meat products (p<0.05). In addition, red
meat as well as offal consumption was negatively
correlated with some (count, motility, progressive
motility) sperm parameters. Similarly, other
studies found that processed meat intake was
inversely related to sperm morphology and count.
However, these studies did not find any negative
correlation between offal and sperm parameters;
indeed Afeiche et al'* found that positive
relationship'**®. They interpreted this result as a
chance finding or unmeasured confounding due to
the low prevalence and low amount of offal
consumption. It is a fact that red meat is a good
source of protein, niacin, vitamin B12,
phosphorus, in addition to zinc and in particular,
points to the importance of meat for fertility™.
However, the high saturated fat content in red
meat and processed meat products along with the
accumulation of synthetic estrogens in addition to
xenobiotics used in animal husbandry in adipose
tissue cause harmful effects on fertility**>*,
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After slaughter, not all steroids are excreted,
measurable levels are present in muscle, fat, liver,
kidney, and other organs present in meat products.

As fish is one of the most important
sources of omega-3 fatty acids, it has antioxidant,
anti-inflammatory, and antihypertensive
properties. In our study, fish consumption was
significantly lower in the subfertile group (2.5 Q)
than in the normozoospermic group (15.0 Q)
(p<0.05) and fish consumption positively
correlated with sperm count in addition to
progressive and rapid progressive motility. In a
study comparing the sperm cell membranes of
infertile and fertile participants in terms of fatty
acid composition, the concentration of EPA and
DHA was found higher in the sperm cell
membranes of fertile men while the concentration
of saturated fat and arachidonic acid was found to
be higher in infertile men®* As both acrosome
reaction and sperm-oocyte fusion are membrane-
related events, the normal structure of the sperm
membrane is essential for successful fertilization.
Another study concluded that acrosomal defects
decreased due to the increase of supplementation
omega-3 PUFA intake'®. In rats exposed to
oxidative stress, administration of omega-3 fatty
acids increased testicle superoxide dismutase
(SOD) in addition to glutathione peroxidase
(GSH-Px) enzyme levels and decreased
malondialdehyde (MDA) levels 47. The
administration of 1.84 g EPA and DHA to patients
with idiopathic OAT for 32 weeks increased sperm
count, concentration, and motility 48. Nuts were
also found to be associated with sperm quality due
to the richness in omega-3 fatty acids. In this study
we detected positive correlation between nut
consumption along with total and progressive
motility. In another study, it was observed that
sperm motility and morphology increased by
adding 12 g walnut to daily diets of young men fed
according to the Western diet model for 12 weeks
49. These results show that nut consumption is
related to male fertility.

Interestingly, our study also suggests that
egg consumption is positively correlated with all
sperm parameters. When we examined the
literature, we were unable to find any study
supporting this finding. However, in animal
studies, it was found that egg yolk has a protective
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effect on sperm motility from external factors™>".

Nevertheless, the reasons for this relationship
should be examined in more detail. Our
assessment was that this was due to the fact that
lysozyme, ovomucoid, ovoinhibitor, in addition to
cystatin are biologically active proteins in egg
albumen, carotenoids, and lecithin in the
composition of the egg™. Similarly, lecithin is a
functional and structural component of all
biological membranes, which acts in the rate-
limiting step of the activation of membrane
enzymes such as superoxide dismutase. As a result
of ineffective activation of these antioxidant
enzymes this would lead to increased damage of
membranes by reactive oxygen  species.
Additionally, carotenoids have an excellent
antioxidant capacity and eggs are a very important
food source of these carotenoids, especially in the
case of individuals who consume low amounts of
vegetables with a high content of these
substances®.

The principal strength of the present study
is the originality of the work, as this is the first
study exploring the association between nutrition
and sperm quality parameters in Turkish males.
The main limitations of the study are the cross-
sectional nature and small sample sizes which
would especially affect the power to detect
differences between the two groups. Despite small
sample sizes we determined significant nutritional
factors related to male fertility. However, we may
have failed to observe the other true differences
between the groups. Also, cross-sectional design
could not determine whether nutrition and sperm
parameters are causally related. Therefore, future
well-designed prospective studies and clinical
trials on this topic are recommended.

In summary, according to our study results
we recommend that subfertile men should eat out
less frequently and limit their intake of sugar
sweetened beverages, red meat (especially fatty
meats), offal, and alcohol. Also, increasing fish,
egg, and nut consumption can promote the
improvement of sperm quality. Moreover, we
found that the daily dietary intake of folic acid and
vitamin C in subfertile men was lower than that in
the normozoospermic group. Increase in the
consumption of fresh vegetables and fruits rich in
nutrients may show a positive effect on the quality

African Journal of Reproductive Health June 2020; 24 (2):93



Yorisun et al.

of sperm of the participants. Since we found that
obesity is another factor that is related to male
fertility, the nutritional status of all males admitted
to the infertility clinic should be evaluated by a
dietitian and body weight should be kept within
normal limits with appropriate medical nutrition
therapy. Nutritional factors that are associated with
male infertility if treated may increase the
physiologic chances of pregnancy of a couple.
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