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Semen quality in 24693 Turkish men over a 16 year period
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ABSTRACT

tudies reporting the sperm count as well as the sperm morphology and quality of Turkish men are limited

with case reports and they do not build up a general consensus on this matter. Because of this reason, we
evaluated any possible changes in semen quality parameters of Turkish normospermic men during the past 16
years. This is a retrospective study of 24693 men with semen data between 1995 and 2011. Semen quality was
evaluated by individual and age dependent (age groups: 18-25, 26-30, 31-35, 36-40, 41-50) statistical analy-
sis of semen volume, sperm concentration, total sperm count and motility. Considering all age groups, mean
sperm concentration was found to be 73.2x10¢/mL. We also demonstrated that mean semen volume of Turkish
men is 3.93 £1.93 mL. C (+2) motility parameter significantly decreased in all age groups. Considering the high
number of cases included and the duration studied, the present study is first in reporting Turkish men semen

quality.
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6ZET

TUrk erkeklerinde sperm sayisi, sperm morfolojisi ve kalitesi hakindaki ¢calismalar vaka raporlari ile sinirli
olup semen kalitesi hakkinda genel bir bilgi verememektedir. Bu nedenle ¢alismamizda normospermik Turk
erkeklerinde 16 yil stresince semen kalitesindeki dedisiklikler degerlendirmeye alinmistir. Sunulan arastirma
retrospektif bir calisma olup 1995 ve 2011 yillari arasinda 24693 erkee ait semen verileri dederlendirmeye
alinmistir. Semen kalitesi yasa ve bireylere bagl olarak semen hacmi, sperm konsantrasyonu, toplam sperm
miktari ve sperm hareketliligi istatistiksel olarak analiz edilerek dederlendirilmistir (yas gruplari: 18-25, 26-
30, 31-35, 36-40, 41-50). Dederlendirme sonucunda tim yas gruplarinda sperm konsantrasyonu 73.2x10%/mL
olarak bulunmustur. Ayrica Turk erkeklerinde semen hacmi 3.93+1.93 mL olarak belirtilmistir. C (+2) hareketlilik
dederitim yas gruplarinda dikkat gekici bir sekilde dlislis gostermistir. Sunulan galisma gerek kisi sayisi gerekse
dederlendirilen yillar goz 6éniinde bulunduruldugunda Tirk erkeklerinde semen kalitesinin degerlendirildigi ilk
calisma olma 6zelligine sahiptir.
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INTRODUCTION

n all societies male reproductive health and

threatening factors has become an important
public health issue. There are growing evidence
that genetic and epigenetic factors (Klinefelter
syndrome, single nucleotide polymorphisms), life
style factors (obesity, smoking) and environmental
factors (endocrine disrupter chemicals) have
critical roles for male reproductive health.
Decrease in sperm quality is one of the most
significant current threats to men’ reproductive
health [1] and effected by one or more of these
factors. In many European countries and Japan,
large proportions (20-40%) of young men have
semen quality below WHO reference level, which
reduces their ability to father children. In 1992,
a meta-analysis published by Carlsen et al. [2]
showed that, in the developed countries, the
mean sperm concentration of the men, which was
113 million/mL in 1940, had by 1990 decreased to
66 million/mL. These striking results, which are
extremely important for the continuation of the
humanrace, are a subject of great concern among
many people and organizations around the world,
and have been the driving force behind intensive
research related to the issue. Some studies
support the results of this meta-analysis [3-6],
whereas others report that there is no cause for
alarm, either for men or for future generations in
some regions [7-9].

In Turkey, studies reporting the sperm quality
and morphology are limited to case studies, and
so are insufficient for the formation of a general
opinion on the subject [10-13]. Furthermore,
there is lack of information about what kinds of
changes have occurred over the years, positively
or negatively. Considering all these facts, the
aims of this study, which is based on information
on hospital admissions, are determined as
follows: (i) to determine the current average
sperm count in men in Turkey, (ii) to prepare a
basis for further investigations into the reasons
behind the differences between the detected
values and values from previous studies by
making comparisons (iii) to contribute to the
evaluation of infertility cases in Turkey (iiii) to
provide information on possible changes in sperm
concentrations and quality in the future.

MATERIALS AND METHODS

Subject characteristics

The study was based on the retrospective review
of a total 24693 subjects. The medical records of
men admitted to the Diizen Laboratories Group,
Ankara Centre for infertility evaluation between
January 1995 and June 2011 were reviewed.
Digital data was obtained, and the distribution of
subjects by year and age is presented in Table 1.
Some of the data from 2000 has been excluded
from the study due to incomplete parameters.
In the present study, the semen of 24693 men
aged 18-50 was evaluated in five age groups:
18-25 years (n= 2085 persons), 26-30 years
(n=5577 persons), 31-35 years (n=7324 persons),
36-40 years (n= 5624 persons) and 41-50 years
(n=4083 persons). All the semen samples were
collected by masturbation into sterile plastic
containers at the laboratory after 3 to 5 days
of sexual abstinence, mean 4.2 days. Semen
samples were allowed to liquefy at 37°C for an
initial period of 30-60 minutes, and all analyses
were performed within 90 minutes of ejaculation.
Semen analysis was performed by a specially
trained laboratory technician according to the
standardized methods recommended by the WHO
[14]. The following parameters were included in
the evaluation: a) the amount of semen (volume),
b) the sperm concentration (10¢/mL), ¢) the total
amount of sperm, and d) motility values i) A (+4)
motility, ii) B (+3) motility, iii) C (+2) motility, iiii), D
(+1) motility.

The values for sperm morphology were not
evaluated as this parameter falls outside the scope
of the study. Considering the possibility of disease
or infertility among the volunteers, only men with
a sperm concentration of 20x10/mL or more,
which is considered as normospermia according
to the WHO (1992) criteria were included in the
study. Similarly, men with polyspermia (sperm
count > 250x10%/mL) were excluded from the
study. All experimental procedures in the current
study were approved by the Mersin University
Clinical Research Ethical Committees in Mersin
(2012/94).



Statistical methods

Since the data set was very large and variances
were not homogenous which were tested by
Levene, binary comparisons of years and years
with age groups were performed by Tamhane's
posthoctest.Inordertodeterminetherelationship
between variables, Spearman's correlation
coefficient was used. Linear regression was also
applied to obtain R? value which is a proportion of
variation in variable (semen volume, sperm count,
etc.) explained by year. All statistical analyses
were conducted using SPSS version 19.0 and MS
Excel.

RESULTS

Main characteristics and semen parameters of
subjects from 1995 to 2011 (June) are presented
in Table 1. On the other hand, summary of outputs
that obtained for semen quality in period of
1995-2011 is presented in Table 2. The means
of age, sperm concentration, and percentages
of motile sperm for the studied population (n:
24693) were 33.79+5.71 years, 73.2+48.2 x10¢/
mL, and 38.4% respectively. The mean value (SD)
for semen volume was 3.93 (1.93) mL and there
was not found any significantly change over the
16 years (p>0.05). In the present study, subjects
aged between 18-50 years were evaluated and
divided into 5 separate age groups (18-25, 26-30,
31-35, 36-40, 41-50) to investigate the effects on
semen by aging. The present study differs from
the previous studies in that respect. While sperm
count decreases by year between 1995-2011
in all age groups, except for 41-50 years age
group, semen volume increases (not statistically
significant) in 18-25 years and 26-30 years age
groups. In line with this increase, total sperm
volume increases in the age groups 18-25 years
and 26-30 years while decreasing in the age
groups 31-35 years and 36-40 years. There was
no statistical increase or decrease in the age
group of 41-50 years (p>0.05).

Evaluation of the change in the semen
volume within years did not reveal a statistically
significant  difference (p=0.256; > 0.05)
(Figure 1). Likewise, sperm concentration also
did not significantly decrease within years
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Figure 1. Variations over time and linear regression
analysis of mean semen volume between the study period
in men with sperm concentration higher than 20x106/mL.

Figure 2. Variations over time and linear regression
analysis of mean sperm concentration between the study
period in men with sperm concentration higher than

20x108/mL.

Figure 3. Total sperm count between 1995 and 2011.

(p=0.124; > 0.05) (Figure 2). Evaluation of the
total sperm count within years did not show a
significant difference as well (p=0.646; > 0.05)
(Figure 3). Statistically significant differences were
not noted in the changes seen in A (+4) motility
(p=0.287;>0.05), B (+3) motility (p=0.300; > 0.05)
and D (+1) motility (p=0.741; > 0.05) values within
years. C (+2) motility defines the non-progressive
motility (5 um/s) of the sperms and this motility
data represents the most interesting parameter
in this study. This parameter showed significant
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Figure 4. C mobility values between 1995 and 2011.

decrease in years, in all age groups as well as in
the whole study (p<0.05) (Figure 4).

DISCUSSION

There is currently no extensive study in Turkey
reporting the semen quality in men, even at a
regional level. Moreover, it is difficult to find
scientific information even on the mean sperm
count of Turkish men. These result in suggestion
of various ideas, based on no scientific grounds,
about the fertility of the men living in Turkey. One
of the main objectives of this study is to partially
cover this lack of scientific information. Therefore
a high number of subjects were included in this
study. The World Health Organization (1992) states
that the reference value for sperm concentration
is 20 x10° spermatozoa/mL or more. Because of
this reason, subjects with a sperm count lower
than 20 x10¢/mL or higher than 250x10%/mL were
excluded and those older than 50 years of age
were not included in the evaluation. Subjects
aged 50 years or above were excluded from the
study since semen quality in that age group could
be negatively affected by age [15].

Mean sperm concentration was found to be
73.209.869+48.402.326/mL, considering all the
years included in this study. We have compared
this finding with the regional studies performed
in Europe, such as France-Paris: 61x10%/mL,
Scotland-Edinburgh 74x10¢/mL, Finland-Turku
82x10%/mL as well as United States of America
including Columbia - Missouri 58.7x10%/mL, New
York 102.9x108/mL, Minneapolis - Minesota 98.6
x108 /mL and Los Angeles-California 80x108/mL
[16,171.

Although sperm concentration and total
sperm count were tended to decline in 1995-
2011 period, the differences were not find
statistically significant in this study. The
decrease in sperm quality and count over the
years may be attributed to two factors: effects
of environmental factors, including endocrine
disruptors and lifestyle changes such as increase
in body mass index (BMI), stress, nutrition or
infections [18,19]. Meta-analysis studies evaluate
the semen quality data obtained for many years.
Duration of the years evaluated in these studies
can be as long as 50-60 years. Whereas some
studies can include short-term results [17,20]. We
also demonstrated that semen volume increased
yearly by 0.31% within the years studied (p>0.05)
and this result can be considered as another
conclusion of this study. Although these results
seem to be contradictory, similar results have
been obtained in the studies performed within
different geographical regions [21-23]. Recently
decline trends of sperm concentration and semen
quality have been observed in men of the general
population in France [5] and Finland [6].

As this study is the first in Turkey presenting
first values about semen quality in Turkish men,
it is not possible to compare the results with
previous values. Although these values do not
represent the change in years, they are similar to
our findings obtained in 2010. In a retrospective
study with 296 infertile Turkish men rapidly
progressing spermratio of the heavy smokers was
found greater than that of the light smokers group
(p<0.05). As people in this study were all infertile,
no comparison was made between our results
and results of that study [10]. On the other hand,
although involving a very small group of subjects
compared to the present study, Duydu et al.,,
evaluated the semen parameters of 49 subjects
in Bandirma-Turkey who were exposed to Boron
and they have found the sperm concentration
as 69.84x10° /mL, total sperm count as 223.59
x10% and sperm motility as 50.6% in their control
group [13].

In practice, the overall interpretation
of the findings of this study involves some
difficulties. For example, interpretation of a
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Table 1. Semen characteristics of 24693 Turkish man.

Characteristic
Semen collection time interval January 1995 to June 2011
Evaluated sperm count range 20x108/mL-250x10%/mL
Semen volume(mL) (mean + SD) 3.93+1.9
Sperm concentration (x108/mL) (mean + SD) 73.2+48.4
Total sperm count (x10®) (mean + SD) 276.4+214.7
Mobility (%A) 38.4
Mobility (%B) 24.5
Mobility (%C) 1.5
Mobility (%D) 35.8
Age (years) (mean + SD) 33.8+5.7
Abstinence period (days) (mean + SD) 4.2+1.0
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