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ABSTRACT
Objective: To analyse changes in semen parameters according to diﬀerent age groups in men presenting to an infertility clinic, and
determine the age threshold for decline in semen quality.
Study Design: Observational study.
Place and Duration of Study: Andrology Laboratory, Department of Urology, Kahramanmaraş Sütçü İmam University, Turkey, from
January 2018 to December 2019.
Methodology: Semen analysis records of infertile men, who were referred to Andrology Laboratory, were retrospectively evaluated. The
age groups were categorised as 20-29, 30-34, 35-39, 40-44, and 45-55 years. Each group was completed to 100 semen samples retrospectively and sequentially without any preferences. The diﬀerences of semen parameters between age groups were analysed with the
one-way ANOVA test. Linear relationship was checked by ANOVA.
Results: The mean age of 500 patients was 37.18 ± 8.11 years. While no linear relationship was observed in semen volume, concentration, and total sperm count with age (p=0.133, p=0.290 and p=0.261, respectively). A linear decline was observed in progressive motility,
vitality, and morphology parameters with advancing age (all, p<0.001). In linear contrast analysis according to the 20-29 age group; signiﬁcant decline in progressive sperm motility, morphology, and vitality started and continued in the 35-39 age group (all, p<0.001).
Conclusion: With advancing age, a signiﬁcant linear decrease in sperm motility, morphology and vitality was observed in infertile men.
This signiﬁcant decline in sperm motility, morphology and vitality continues at age 35 and over. Therefore, infertile men who plan to postpone paternity should consider the age factor.
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INTRODUCTION
Today, couples plan to have children at a later age due to reasons
such as increasing life expectancy, advanced age of marriage,
career and socio-economic factors. In a recent study conducted
in the USA, it was shown that the age of fatherhood has increased
in the last 44 years and the average age of father has increased
from 27.4 to 30.9 years.1
Since spermatogenesis continues until the advanced ages, male
reproductive functions do not end suddenly as in women.
However, with aging, degenerative changes occur in the
germinal epithelium, causing a decrease in the number and function of Leydig cells. Thus, testosterone level decreases and spermatogenesis is aﬀected.2,3
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Studies have been conducted around the world showing the down4,5
ward trend in semen parameters compared to the past years.
Recently, studies have focused on the age factor and investigated
age-related decreases in semen parameters. However, it was
observed that the eﬀects of male age on semen parameters were
diﬀerent.6-9 As a general trend in age-related studies, while semen
volume, normal morphology and progressive motility decreases
10
with age, sperm concentration has an inconsistent relation. In the
literature, there are also diﬀerent data about the threshold ages of
onset of semen parameters to decline.8,11,12 In addition, there is no
study analysing the relationship between age and semen parameters in Turkish men.

In this study, it was aimed to analyse the changes in semen parameters between the age ranges of men who applied to the infertility
clinic and to determine the age threshold at which the change
begins.

METHODOLOGY
In this observational study, the semen analysis records of infertile
men, who were referred to the Andrology Laboratory of Kahramanmaraş Sütçü Imam University between January 2018 and
December 2019 were reviewed.
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Table I: Comparison of the mean of semen parameters in diﬀerent age groups.
Volume
(mL)

Concentration
(×10⁶/mL)

Total sperm count
(×10⁶)

Progressive motility
(%)

Vitality
(%)

Normal
morphology
(%)

20-[29ᵃ

3.06±1.31

34.50±21.85

108.04±91.03

20.78±8.07ᶜᵉ

65.63±6.55 ᶜᵈᵉ

1.34±1.54 ᶜᵈᵉ

30-34ᵇ

3.30±1.52

36.53±23.62

117.66±88.72

20.28±7.47ᵉ

65.14±6.28 ᶜᵈᵉ

1.33±1.65 ᶜᵈᵉ

35-39ᶜ

3.40±1.70

28.07±20.31ᵉ

88.18±66.06ᵉ

17.15±9.28ᵃ

61.25±11.07 ᵃᵇ

0.71±1.04 ᵃᵇ

40-44ᵈ

3.37±1.85

33.95±24.76

108.92±96.52

17.10±10.27

61.00±8.89 ᵃᵇ

0.70±1.10 ᵃᵇ

45-55ᵉ

3.43±2.11

40.06±29.24ᶜ

130.07±109.56ᶜ

16.53±9.46ᵃᵇ

60.95±9.81 ᵃᵇ

0.69±0.98 ᵃᵇ

0.543

0.011

0.025

0.001

<0.001

<0.001

Age groups
(year)

p

Note: Groups were coded with the letters a, b, c, d, e. One-way ANOVA test was used to compare the means. Tamhane's T2 post-hoc analysis was performed
in paired comparisons. Statistical signiﬁcance was p<0.05.
In paired comparisons, the letters shown as superscript indicate the age group in which there is a signiﬁcant diﬀerence between them.
Table II: Linear contrast analysis of semen parameters according to age groups.
Concentration
Volume
Progressive motility
z
Total sperm count (×10⁶)
(mL)
(%)
(×10⁶/mL)

Vitality
(%)

Normal morphology
(%)

1.34±1.54

20-29

3.06±1.31

34.50±21.85

108.04±91.03

20.78±8.07

65.63±6.55

30-34

3.30±1.52

36.53±23.62

117.66±88.72

20.28±7.47

65.14±6.28

1.33±1.65

35-39

3.40±1.70

28.07±20.31

88.18±66.06

17.15±9.28 *

61.25±11.07*

0.71±1.04 *

40-44

3.37±1.85

33.95±24.76

108.92±96.52

17.10±10.27*

61.00±8.89 *

0.70±1.10 *

45-55

3.43±2.11

40.06±29.24

130.07±109.56

16.53±9.46 *

60.95±9.81 *

0.69±0.98 *

0.133

0.290

0.261

<0.001

<0.001

<0.001

p linear

Note. Linear contrast analysis of ANOVA was used. Statistical signiﬁcance was p<0.05. *Showed that the signiﬁcant diﬀerence started and continued
compared to the 20-29 age group.

were allowed to liquefy at 37 ° C for at least 20 minutes and analysed within 30-60 minutes following liquefaction. The data of
semen samples, such as semen volume, sperm concentration,
total sperm count, percentage of progressive motile sperm,
percentage of viable sperm (vitality) and percentage of sperm
with normal morphology were measured and recorded. Standard
reference values were determined as 1.5 mL for semen volume,
15×10⁶/mL for sperm concentration, 39×10⁶ for total sperm
count, 32% for progressive motility, 58% for vitality and 4% for
normal morphology.

Figure 1: The mean progressive motility, vitality and morphology
curves for age groups.

The study was conducted in accordance with the latest version of
the Helsinki Declaration and was approved by the Institutional
Review Board.
Semen samples with azoospermia and severe oligozoospermia
(<1 million/ml) were not included in the study. The most recent
semen sample of those, who had more than one semen sample,
was included in the study. Since semen samples in the 20-24 age
groups and 50-55 age groups were insuﬃcient, these categories
were combined with the 25-29 and 45-49 age groups, respectively, to obtain the following age groups: 20-29, 30-34, 35-39,
40-44 and 45-55 years. Each group was completed to 100 semen
samples retrospectively and sequentially without any selection.
After 3-5 days of sexual abstinence, semen samples were
collected by masturbation in the laboratory and analysis was
performed according to the latest WHO criteria.10 All samples
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SPSS software (version 22.0, IBM, USA) was used for data analysis. Continuous variables were given as mean ± standard deviation (S.D), and categorical data as number (%). The diﬀerences
between the mean semen parameters of age groups were analysed by one-way ANOVA test. Tamhane's T2 was used for paired
comparisons in post-hoc analysis as equal variances are not
assumed. The linear contrast test of ANOVA was used to analyse
whether there was a linear relationship in the parameters that
found statistically diﬀerent. Statistical signiﬁcance was deﬁned
as p <0.05.

RESULTS
The mean age of 500 patients was 37.18 ± 8.11 years. Out of
the total patients, 104 (20.8%) had oligozoospermia, 462
(92.4%) had asthenozoospermia and 476 (95.2%) had teratozoospermia. The numbers of people with normal semen
volume and vitality were 435 (87%) and 416 (83.2%), respectively. The mean semen volume, concentration, total sperm
count, percentage of progressive motility, vitality, and normal
morphology of all patients were 3.31 ± 1.72, 34.62 ± 24.31,
110.57 ± 92.14, 18.37 ± 9.11, 62.79 ± 8.94 and 0.95 ± 1.32,
respectively.
5

Age threshold for decline in semen parameters

There was a signiﬁcant diﬀerence in sperm concentration, total
number, advanced motility, vitality, and morphology parameters of age groups. On the other hand, the mean semen
volumes of the age groups were not diﬀerent (p=0.543) (Table
I).
A linear decline was observed in progressive motility, vitality,
and morphology parameters with advancing age (p<0.001, for
all three) (Table II). It was observed that this linear decrease in
all three parameters started and continued in the 35-39 age
group (Figure 1). From the other side, when sperm concentration and total count parameters, which diﬀered signiﬁcantly in
ANOVA, were re-examined with the linear contrast analysis, it
was seen that there was no linear relationship between them.
(p=0.290 and p=0.261, respectively).

DISCUSSION
Many studies have shown that semen parameters are negatively aﬀected by aging. However, the results show that semen
parameters are aﬀected diﬀerently.7,9,12-15 In this study, there
was no diﬀerence between age groups and semen volume, but
a signiﬁcant diﬀerence was observed in sperm concentration,
total number, motility, vitality and morphology parameters.
However, only progressive motility, vitality and morphology
parameters decreased linearly with advancing age. Kumar et al.
found that mean values of semen volume, total sperm count,
sperm motility, and morphology showed a steady decline with
14
increasing age in their study. A systematic literature review,
meta-regression and meta-analysis study with small-to-medium
eﬀects power and high level of scientiﬁc evidence also substantially support the ﬁndings of this study.10 In this review, it was
observed that low semen volume, total sperm count, percentages of motility, progressive motility, normal sperm and nonfragmented cells were associated with advanced age, but age
did not have a consistent eﬀect on sperm concentration. On the
other side, a study evaluating semen quality in 140 infertile
men concluded that advancing age is associated with a
decrease in semen volume and vitality, and an increase in
sperm concentration, but the decrease in motility and
15
morphology is not statistically signiﬁcant.

In several reviews, the most consistent ﬁndings among studies
is the decline in semen volume in the aged males. 10,16,17
However, we could not ﬁnd a relationship between increased
age and semen volume ın this study.
Although there was a signiﬁcant diﬀerence between the age
groups in terms of sperm concentration and total sperm count,
it was noted that there was no signiﬁcant decrease in these
parameters with advancing age. A previous study analysis also
could not detect the eﬀect of age on sperm concentration or
total sperm count. 18 In addition, a review summarised six
studies showing little or no correlation between age and sperm
concentration.17 Moreover, in another systematic review and
meta-analysis, It was emphasised that the male age does not
have a consistent eﬀect on sperm concentration.10 On the
other hand, many recent studies have shown that age is nega8,9,12,14
tively correlated with sperm concentration.
6

Among the sperm parameters, the highest decrease with age
is generally in sperm motility. In this study, it is shown that
there is a signiﬁcant decrease in progressive motility in the
35-39 age group compared to the 20-29 age group, and this
trend continues in older age groups. Several reviews, evaluating methodological strong studies, have proven that
advancing age has a negative eﬀect on sperm motility.10,17 In a
recent study, it is revealed that males aged 31+ years were
more likely to have decreased sperm motility, and men over
50 years of age, compared to age 21-30, had 11.91 times
12
impaired progressive sperm motility. Another study found
that all sperm motility parameters began to decline at the age
8
of 43 years.
In addition to sperm motility, it is found in this study that
morphology is also aﬀected by increasing male age. Likewise,
it was observed that the ﬁrst signiﬁcant decrease in
morphology started and continued in the 35-39 age group. In a
review examining the relationship between sperm morphology
and age, it was compiled that nine out of 14 studies had a
decrease in normal sperm percentage associated with age,
and ﬁve studies did not show a relationship.17 Furthermore, in
the methodologically stronger systematic literature review and
meta-analysis conducted by Johnson et al., male age was
shown to be associated with a low percentage of normal
sperm.10 Lastly, while the percentage of normal sperm started
to decrease at the age of 40-44 in one of two recent studies,
the other study found that the maximum fall in morphology
8,14
was noted after 35 year of age.
Finally, sperm vitality decreases with advancing age and this
decrease begins in the 35-39 age group. A similar ﬁnding is
supported by a previous study, where researchers found that
vitality was negatively correlated to age, and age cut-oﬀ value
was 41.5 years for vitality.19
Due to the retrospective nature of this study, the eﬀects of
confounding factors that could aﬀect semen parameters, such
as occupational exposure, smoking, alcohol consumption,
obesity and medication, could not be investigated. Several
studies have shown that these factors aﬀect semen parame20,21
ters.
Therefore, if a prospective study is planned by
including normal fertile men as a control group and analysing
the eﬀect of these confounding factors, the eﬀect of age on
semen parameters can be more clearly evaluated.

CONCLUSION
The ﬁndings of this study support that aging negatively aﬀects semen
parameters, also in infertile men. With advancing age, a signiﬁcant
linear decrease in sperm motility, morphology and vitality was
observed in infertile men; while there is no linear decline in semen
volume, sperm concentration and total sperm count.
This signiﬁcant decline in sperm motility, morphology and vitality
continues at age 35 and over. Therefore, infertile men who plan to
postpone paternity should consider the age factor.
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