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Abstract
Background: Semen parameters change with age and are reported differently
worldwide.
Objective: This retrospective cross-sectional study aimed to investigate the semen
quality pattern among aging men and the age thresholds for semen parameters.
Materials and Methods: The records of men who had normal semen parameters from
January 2015-June 2020 were retrospectively evaluated for andrological outpatient
at Samsun Training and Research hospital and Gazi hospital in Samsun, Turkey. Adult
men meeting the inclusion criteria were divided into 3 groups of I) 18-29 yr (n = 629),
II) 30-39 yr (n = 775), and III) 40-49 yr (n = 190). Correlations between age and sperm
parameters were then analyzed.
Results: A total of 1594 men were enrolled in the study. Significant differences
were observed in total sperm numbers, total motility rates, progressive motility rates,
nonprogressive motility rates, normal morphology rates, mean semen volume, and
sperm concentrations. The parameters of total sperm number, progressive motility rate,
and normal morphology rate were significantly higher in group I than in the other 2
groups (p < 0.001, p < 0.001, and p < 0.001, respectively) and in group II compared to
group III (p = 0.001, p = 0.003, and p < 0.001), respectively. Mean semen volume and
total motility rate were significantly higher in group I than in the other groups (p = 0.001
and p < 0.001, respectively). However, no difference was observed between group II
and group III (p = 0.61 and p = 0.04, respectively).
Conclusion: Age has a significant impact on semen parameters capable of affecting
male fertility, particularly total sperm numbers, the progressive motility rate, and the
normal morphology rate.
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1. Introduction

Aging is an inescapable process resulting in
various physiological changes. Individuals get
married and plan to have children later in life,
including their career, education, and economic
and social factors (1). Various changes can occur
in semen parameters with aging, for reasons such
as stress, an unhealthy diet, decreased physical
activity, chemical additives, psychological factors,
and exposure of the scrotum to radiation in
association with frequent use of technological
devices, including laptop computers and cell
phones (2-4).

Semen analysis is the first laboratory test
performed for evaluating male fertility capacity.
The world health organization manual (6th Ed,
2021) cites the following semen parameter cut-
off values: semen volume (> 1.4 mL), total
sperm count (> 39 million), sperm concentration
(> 16 million/mL), motility (> 30% progressive
motile), and morphology (> 4% normal forms)
(5).

Research into the impact of paternal age
on semen parameters is still inconclusive.
Some studies have suggested that advanced
paternal age can adversely impact sperm
motility, vitality, and normal morphology (6-
12). While, other studies indicated no significant
age-dependent change in sperm parameters
(13-15). However, most of the studies have
not discriminated results on pathological and
non-pathological semen analysis, and have
not excluded potential diseases capable of
affecting semen parameters, such as varicocele,
undescended testis, or history of surgery. Only
normozoospermic men were included in the
present study, and pathologies capable of

impacting semen parameters, such as varicocele,
undescended testis, orchiopexy, and torsion,
were excluded.

To the best of our knowledge, this study
is unique from that perspective. In addition,
there has been no research on this subject
in Turkey. The study aimed to investigate
the relationship between age and semen
parameters (semen volume, total number,
concentration, motility, progressive motility,
and morphology) in normozoospermic
men presenting due to infertility and
undergoing computer-assisted semen analysis
(CASA).

2. Materials and Methods

Semen analysis results for men presenting
to departments for andrological outpatients at
the Samsun Training and Research hospital and
Gazi hospital in Samsun, Turkey due to infertility
between January 2015 and June 2020 were
evaluated in this retrospective cross-sectional
study.

2.1. Participants and evaluation

The study included 1594 men with normal
semen analysis results presenting due to
infertility. These were divided into 3 groups
based on age: group I) 18-29 yr, group II) 30-39,
and group III) 40-49 yr. Men with pathological
semen analysis results, varicocele, undescended
testes, or a history of orchiopexy, testis surgery,
or solitary testis (since this would affect the
semen analysis findings) were excluded from the
study.
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2.2. CASA

Semen samples obtained by masturbation
following abstinence of 3-7 days were directly
placed into a sterile plastic container and
analyzed in line with 1 hr. The world health
organization 2021 guideline was used as a
reference when evaluating semen parameters
(5). The specimens were confirmed as semen
samples at the macroscopic examination.
Following liquefaction, samples were placed
in an incubator for approximately 30 min at 37°C.
Semen analysis was conducted on an SQA-V
Gold sperm analyzer (Medical Electronic Systems
Ltd. Caesarea Industrial Park, IL 3088900, UK)
based on the laboratory-based CASA system
in line with the manufacturer’s instructions. The
samples were first mixed thoroughly and placed
into the electro-optic chamber of the apparatus
with a capillary for CASA counting. The computer
system contains special algorithms involving
the translation of light beams into electrical
signals to automatically report sperm counts
and movements. Age, pH, ejaculate volume,
total sperm number, sperm concentration, sperm
morphology, total motility, progressive motility,
and nonprogressive motility were analyzed in all
3 groups.

2.3. Ethical considerations

All procedures involving human participants
were conducted in strict compliance with the
ethical principles of the Institutional Research
Committee and the 1964 Declaration of Helsinki
and subsequent modifications or equivalent
ethical standards. This study was approved by the
Samsun Training and Research hospital Medical

Ethical Committee in Samsun, Turkey (Code:
33646832-799).

2.4. Statistical analysis

Data analysis was performed using SPSS
version 25 (Statistical Package for Social
Sciences- IBM Corp., Armonk, NY, USA) software.
The Kolmogorov-Smirnov test was applied
to determine the normality of measurable
data. Numerical variables were expressed as
median values (interquartile range: 25th-75th

percentile). Statistically significant differences
among the different study groups were evaluated
with the assistance of the Kruskal-Wallis test.
A p-values < 0.05 were regarded as statistically
significant. The Bonferroni-corrected Mann-
Whitney U test was employed to determine the
source of significance in variables identified as
significant.

3. Results

The study was conducted with 1594
participants with a mean age of 32 yr (IQR:
27-36). The mean ages in groups I, II, and III were
26 (IQR: 24-28), 34 (IQR: 32-37), and 42 (IQR: 41-
46) yr, respectively. No difference was observed
among the groups regarding semen pH values
(p = 0.37). As shown in table I, mean semen
volume and total motility rate values differed
significantly between the groups. The groups’
age and semen characteristics are listed in table
I. Semen parameters were significantly higher
in group I than in the other 2 groups. However,
no difference was determined between groups II
and III. Intergroup analysis for semen parameters
in different groups is shown in figure 1.
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As shown in table I, total sperm numbers,
progressive motility rates, and normal
morphology rates also differed significantly
between the groups (p < 0.001). All 3 parameters
were significantly higher in group I than in
groups II and III (Figure 1). The highest sperm

concentration value was observed in group I, and
the highest nonprogressive motility rate in group
III, being both elevations statistically significant
(Table I). Intergroup analysis revealed a significant
difference only between groups I and III, other
differences being insignificant.

Table I. Ages and semen parameters in the study groups

Variables Group I (18-29 yr) Group II (30-39 yr) Group III (40-49 yr) P-value

Number 629 775 190

Age (yr) 26 (24-28) 34 (32-37) 42 (41-46) < 0.001

pH 8.5 (8-9) 8.5 (8.5-8.5) 8.5 (8-8.5) 0.37

Volume (mL) 3.1 (2.2-4.1) 2.9 (2.2-3.7) 2.85 (2.2-3.4) 0.001

Total sperm number (x 106) 253.9 (187.7-334.4) 239.9 (151-323.6) 225.7 (178.62-260.4) < 0.001

Sperm concentration (x 106/mL) 82.13 (53.85-127.05) 79.83 (54.51-117.68) 74.8 (47.44-100.8) 0.003

Normal morphology (%) 17 (11.5-20.5) 14 (9-19) 12 (9-16) < 0.001

Total motility (%) 58 (52-66) 55 (48-61) 53 (47-60) < 0.001

Progressive motility (%) 48 (41-56) 44 (38-51) 41 (37-49) < 0.001

Nonprogressive motility (%) 10 (8-13) 10 (8-13) 11 (8-14.25) 0.014

All data expressed as median and interquartile range. Kruskal-Wallis

 

Figure 1. Semen parameter values among groups (I: Group I, age range: 18-29, n = 629, II: Group II, age range 30-39, n = 775, III:
Group III, age range 40-49, n = 190).
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4. Discussion

The present study involved the analysis of an
extensive set of semen parameters to investigate
the effect of aging. Total sperm counts, normal
morphology rates, and progressive motility
rates decreased with age, with a concomitant
increase in nonprogressive motility. The
feature distinguishing the present study from
previous research is that we enrolled only
normozoospermic men. Men with abnormal
sperm parameters or diseases capable of
affecting semen analysis results were excluded
even if they were normozoospermic (varicocele,
undescended testis, trauma, solitary testis, or
orchiopexy). These features distinguish the
present study from the previous research.

One feature of the modern age is that men
are increasingly becoming fathers later in life. The
number of men becoming fathers between the
ages of 35 and 54 in the UK has increased by
15% compared to 10 yr ago (16). The average
age at fatherhood in Denmark in 1986, 30.9 yr,
had risen to 33.4 by 2016 (12). This increases
the importance of sperm quality in the aging
male, and the number of studies investigating the
relationship between age and sperm quality has
grown in recent years (6-21).

Figure 1 shows the different semen parameters
analyzed in this study. The findings indicate
that total sperm count, sperm morphology, and
progressive motility decreased significantly from
the 20s to 40s. Other studies have also reported
that total sperm count and progressive motility
decreased with age. However, in contrast to
the present study, those authors observed no
statistically significant correlation between age
and sperm morphology (8, 12). In one such study,

the probability of a decreased sperm count was
2.92-fold greater among men aged between 41-
50 compared to those aged between 21-30 yr,
while men aged > 50 were 11.91 times more likely
to exhibit impaired sperm progressive motility
than men aged between 21-30 (8).

Similar to the present research, another study
divided the participants into 3 age groups
and also reported significant decreases in
progressive motility and sperm morphology (17).
In contrast to the present study; however, those
authors reported similar total sperm numbers
between the age groups 29-39 and 40 or higher,
while numbers in the 18-28 age groups were
significantly higher. Interestingly, the total sperm
count in the age group 29-39 was lower than
those in their 40 and over, although the difference
was not statistically significant (17). A separate
piece of research noted that progressive motility
began decreasing significantly from the age of
28, and total sperm numbers from the age of
42 (7). However, in contrast to these studies
and the present research, other authors have
observed no difference in total sperm count,
sperm morphology, or total motile count between
men under and over 40 (18).

Although most studies have reported an
inverse correlation between age and semen
volume, there is still no consensus on this subject.
In one extensive study, the researchers observed
that semen volume diminished with age, and that
the risk of decreased semen volumes increased
by 1.06-fold compared to the previous year (8). 2
other studies reported significant age-dependent
decreases in semen volume (12, 18). In contrast,
other authors have reported no correlation
between age and semen volume (7, 17, 19).
However, semen volume was significantly higher
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in the age group 18-29 than in the other 2 groups,
while no significant difference was observed
between the age groups 30-39 and 40-49. No
significant relationship was observed between
aging and semen volume. There appears to be
a definite relationship between age and semen
volume in the literature. Therefore, we conclude
that factors capable of affecting semen volumes,
such as diet, heredity, overall health, and smoking
status, should be excludedwhen investigating the
relationship between semen volume and age.

Inconsistent findings have also been reported
regarding the relationship between aging
and sperm concentration. According to 2
previous studies, sperm concentration increases
significantly with age (18, 20). However, other
studies have reported the opposite (7, 8). No
association between sperm concentration and
age was determined in a systematic review of
12 studies or other extensive studies (12, 21).
Only normozoospermic men were included in
the present study, and individuals with testis
pathologies were excluded even if their semen
parameters were normal. However, these 2
studies did not adopt the broad exclusion criteria
employed in the present study, with all men being
included, even those with semen parameter
impairment. We think that this accounts for the
differences between our studies. A significant
decrease in sperm concentration was observed
only between the age groups 18-29 and 40-49 in
the present study. Although the findings in the
literature are inconsistent, the results concerning
the relationship between aging and sperm
concentration are compatible with one previous
study (17).

The authors of a blind cross-sectional study
involving 11,706 participants, described age as

an adverse factor in terms of sperm volume,
sperm motility and vitality, and sperm kinematic
variables, and that, together with age, clinical
conditions such as cancer and cardiovascular and
respiratory diseases, significantly exacerbated
this worsening. The authors also reported that
obesity resulted in less pronounced damage
to sperm quality, while cigarette smoking and
alcohol consumption emerged as more harmful
than obesity (12).

One study team evaluated 12,538 cases
of oocyte donation and reported that semen
volume decreased with age. These authors
attributed this to decreased androgen-stimulated
fluid production in the prostate and seminal
vesicles due to an age-related decrease in
androgen levels. They also reported that sperm
motility decreased with age, indicating an age-
related diminution in epididymal and accessory
sex gland functions. No age-related change
in sperm concentration or morphology was
observed. The basic aim of these studies was to
determine the effect of paternal age on oocyte
donation outcomes. Research has concluded
that there is no association between advancing
paternal age and adverse oocyte donation
outcomes, including pregnancy and live-birth
rates (21).

There are several limitations to this study,
including its retrospective nature. However,
the most important limitation is that individual
factors capable of damaging sperm, such as
smoking, infections, hormone levels, diet, or
chronic alcoholism, were not included due to the
unavailability of data. These might have impacted
our results. Further prospective, multicenter
studies including parameters such as smoking,
infections, hormone levels, diet, and chronic
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alcoholism are now required to confirm these
findings.

5. Conclusion

Age is negatively correlated with semen
parameters, especially total sperm number,
progressive motility rate, and normal morphology
rate, in normozoospermic men with no testis
alterations capable of impairing semen
parameters. It should not be forgotten that while
semen parameters are not absolute evidence
of male fertility potential, they nevertheless
decrease with age, and the age factor should be
considered in the treatment of infertile couples.

Acknowledgments

We are indebted to Dr. Merve Yilmaz for
her professional statistical analyses. The study
received no financial or material support.

Conflicts of Interest

The authors declare that there is no conflict of
interest.

References

[1] Khandwala YS, Zhang ChA, Lu Y, Eisenberg ML. The
age of fathers in the USA is rising: An analysis of 168
867 480 births from 1972 to 2015. Hum Reprod 2017;
32: 2110–2116.

[2] Kesari KK, Agarwal A, Henkel R. Radiations and male
fertility. Reprod Biol Endocrinol 2018; 16: 118.

[3] Ilacqua A, Izzo G, Emerenziani GP, Baldari C, Aversa
A. Life style and fertility: The influence of stress and
quality of life on male fertility. Reprod Biol Endocrinol

2018; 16: 115.

[4] Blay RM, Pinamang AD, Sagoe AE, Owusu EDA,
Koney NK, Arko-Boham B. Influence of lifestyle and
environmental factors on semen quality in Ghanaian
men. Int J Reprod Med 2020; 2020: 6908458.

[5] World Health Organization. WHO laboratory manual
for the examination and processing of human semen.
6th Ed. Geneva, Switzerland: WHO Press; 2021.

[6] Halvaei I, Litzky J, Esfandiari N. Advanced paternal
age: Effects on sperm parameters, assisted
reproduction outcomes and offspring health. Reprod
Biol Endocrinol 2020; 18: 110.

[7] Li WN, Jia MM, Peng YQ, Ding R, Fan LQ, Liu G. Semen
quality pattern and age threshold: A retrospective
cross-sectional study of 71,623 infertile men in China,
between 2011 and 2017. Reprod Biol Endocrinol 2019;
17: 107.

[8] Pino V, Sanz A, Valdés N, Crosby J, Mackenna A. The
effects of aging on semen parameters and sperm DNA
fragmentation. JBRA Assist Reprod 2020; 24: 82–86.

[9] Collodel G, Ferretti F, Masini M, Gualtieri G, Moretti E.
Influence of age on sperm characteristics evaluated by
light and electronmicroscopies. Sci Rep 2021; 11: 4989.

[10] Sharma R, Agarwal A, Rohra VK, Assidi M, Abu-Elmagd
M, Turki RF. Effects of increased paternal age on
sperm quality, reproductive outcome and associated
epigenetic risks to offspring. Reprod Biol Endocrinol

2015; 13: 35.

[11] Gonzalez DC, Ory J, Blachman-Braun R, Nackeeran
S, Best JC, Ramasamy R. Advanced paternal age and
sperm DNA fragmentation: A systematic review.World

J Mens Health 2022; 40: 104–115.

[12] Verón GL, Tissera AD, Bello R, Beltramone F, Estofan
G, Molina RI, et al. Impact of age, clinical conditions,
and lifestyle on routine semen parameters and sperm
kinematics. Fertil Steril 2018; 110: 68–75.

[13] Nijs M, De Jonge C, Cox A, Janssen M, Bosmans
E, Ombelet W. Correlation between male age, WHO
sperm parameters, DNA fragmentation, chromatin
packaging and outcome in assisted reproduction
technology. Andrologia 2011; 43: 174–179.

[14] Dain L, Auslander R, Dirnfeld M. The effect of paternal
age on assisted reproduction outcome. Fertil Steril
2011; 95: 1–8.

[15] Freour Th, Jean M, Mirallie S, Barriere P. Computer-
assisted sperm analysis parameters in young fertile

https://doi.org/10.18502/ijrm.v20i11.12363 Page 961



International Journal of Reproductive BioMedicine Ulubay et al.

sperm donors and relationship with age. Syst Biol

Reprod Med 2012; 58: 102–106.

[16] Einiö E, Goisis A, Myrskylä M. Is the relationship
between men’s age at first birth and midlife health
changing? Evidence from two British cohorts. SSM
Popul Health 2019; 8: 100458.

[17] Pallotti F, Paoli D, Carlini T, Vestri AR, Martino G,
Lenzi A, et al. Varicocele and semen quality:
A retrospective case-control study of 4230 patients
from a single centre. J Endocrinol Invest 2018; 41:
185–192.

[18] Lai SF, Li RH, Yeung WS, Ng EH. Effect of paternal
age on semen parameters and live birth rate of in-vitro
fertilisation treatment: A retrospective analysis. Hong

Kong Med J 2018; 24: 444–450.

[19] Stone BA, Alex A, Werlin LB, Marrs RP. Age thresholds
for changes in semen parameters in men. Fertil Steril
2013; 100: 952–958.

[20] Brahem S, Mehdi M, Elghezal H, Saad A. The
effects of male aging on semen quality, sperm DNA
fragmentation and chromosomal abnormalities in an
infertile population. J Assist Reprod Genet 2011; 28:
425–432.

[21] Sagi-Dain L, Sagi S, Dirnfeld M. Effect of paternal
age on reproductive outcomes in oocyte donation
model: A systematic review. Fertil Steril 2015; 104: 857–
865.

Page 962 https://doi.org/10.18502/ijrm.v20i11.12363


