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b University of Anbar, College of Medicine, Department of Surgery, Ramadi, Iraq

Abstract

Infertility is a growing global health concern that affects more than 70 million couples annually. Fifty percent of cases
of infertility are caused by male factors, which are mostly caused by deficiencies in sperm quantity and/or quality. This
study aimed to analyze sperm morphology, motility, and concentration in subfertile men to understand potential factors
contributing to subfertility. A caseecontrol study involving 150 male participants, including 50 fertile men and 100
subfertile men, was conducted. Semen samples were collected and analyzed according to WHO guidelines. Subfertile
men showed a significantly lower semen concentration, count, and motility, as well as a lower rate of normal
morphological sperm compared to fertile men. There was also a significant association between subfertility and
smoking. These findings suggest that sperm morphology may not be a reliable indicator of subfertility in all cases.
Subfertile individuals typically display lower semen parameters. Smoking was identified as a potential contributing
factor to male subfertility.
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1. Introduction

I nfertility is a reproductive health issue affecting
millions of couples globally, with approximately

15% of couples experiencing difficulties conceiving,
it is defined as the failure to conceive after at least 12
months of consistent, unprotected sexual activity in
a fertile female. However infertility is often depicted
as primarily a female issue, male infertility factors
play a significant role, accounting for nearly 50% of
infertility cases [1].
Male infertility has been linked to a number of

conditions, including sperm DNA fragmentation,
spermatogenesis abnormalities, hormone imbal-
ances, and genetic diseases; Among these factors,
abnormalities in sperm morphology, motility, and
concentration play crucial roles in determining male
fertility potential [2].

Mature sperm exhibits a unique structure opti-
mized for fertilization and motility. Normal sperm
typically exhibits an oval head shape that contains a
distinct acrosome, below the head is the mid-piece,
which is slightly thicker than the tail. A single tail
50 mm in tail should be attached to the head by the
mid-piece. Abnormal Sperm shows different
morphological abnormalities including head defects
(large, small-tapering, duplicate, or amorphous),
mid-piece defects, and tail defects (double or coiled)
[3]. Spermmorphology plays a crucial role in fertility
outcomes. Abnormal sperm development can hinder
the fertilization process, leading to infertility. Studies
have shown that poor sperm morphology is associ-
atedwith lower fertilization, cleavage, andpregnancy
rates, highlighting the importance of good sperm
morphology for successful outcomes in assisted
reproductive technologies [4].
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According to WHO criteria, ABCD score is a sys-
tem used to assess sperm motility in male fertility,
sperm motility was categorized into rapid progres-
sive (grade a), slow progressive (grade b), non-pro-
gressive (grade c), and immotile (grade d) [5]. Sperm
motility plays a significant role in male fertility as it
allows sperm to travel through the female repro-
ductive tract and fertilize an egg and is directly
linked to fertilization success in both natural and
assisted reproduction [6]. Studies have shown that
high-speed and straight-lined motion of sperm
correlate positively with fertility, suggesting their
importance in reproductive success [7].
A normal sperm count is typically considered to

be more than 15 million sperm per milliliter of
semen according to World Health Organization
(WHO) criteria. A lower sperm count may indicate
potential fertility issues. Some studies suggest that
higher sperm concentrations can lead to higher
fertilization rates [8], while other studies indicate
that sperm concentration is not a consistent pre-
dictor of fertility, and factors such as sperm chro-
matin condensation and motility may be more
relevant [9].

2. Objective

The objective of this study is to analyze sperm
morphology, motility, and concentration in sub-
fertile men to understand potential factors contrib-
uting to subfertility and to aid in the development of
targeted interventions or treatments.

3. Material and methods

This caseecontrol study included 150 Male; 50 as
healthy fertile men who achieved a pregnancy
within the last year, and 100 subfertile men, aged
between 20 and 65 years, patients were collected
from those attending to infertility clinic in Ar-Razzi
IVF hospital in western Iraq during the period from
October 2022 to October 2023. The patients had at
least one semen parameter below the WHO-rec-
ommended reference value. Semen collection and
analysis followed the guidelines outlined in the
WHO guidelines for the examination of human
semen, 6th edition (Baldi et al., 2022). Semen sam-
ples were collected in the laboratory following two
to five days of not having sex to ensure optimal
sperm quality in a sterile sperm collection container
labeled with participant ID and collection date. The
semen samples were mixed gently to ensure ho-
mogeneity and left to liquefy at a temperature of
37 �C for 20e30 min. Sperm morphology analysis
carried out by spreading a 10 ml of well-mixed

semen onto a clean microscope slide stained with
Diff-quick kit, sperm morphology has been exam-
ined under a microscope at high magnification
(1000�) according to established criteria, observing
abnormalities such as head defects, tail defects.
Sperm motility was recorded and categorized into
progressive motility, non-progressive motility, and
immotility. The Sperm Count was carried out with
the counting chamber's hemocytometer.

3.1. Inclusion criteria

The study included male participants of a 1-year
history of male subfertility. Patients had abnormal
semen analysis at least one semen parameter below
the reference value recommended by WHO (2010).

3.2. Exclusion criteria

Azoospermic patients, individuals who have
chronic illnesses which have an impact on their
fertility, or abnormalities related to anatomy, hor-
mones, and genetics, history of testicular trauma or
treatment for vasectomyor, or had received antibi-
otics or surgery in the month prior to the study were
excluded from the study.

3.3. Ethical approval

This study was approved by the by the local
ethical committee college of Health. All participants
had given informed consent to participate in this
study.

3.4. Statistical analysis

The SPSS software, version 26, was utilized for
statistical analysis (SPSS Inc., Chicago, IL, USA).
The expression for continuous variables was
mean ± standard deviation (SD). Frequencies and
percentages are used to represent categorical vari-
ables. Continuous data were compared using the
student t test. Chi squared c2 was used for evaluate
the association between categorical variables [10].

4. Results

A comparison between the studied groups
revealed a non-statistically significant difference in
age (p ¼ 0.793) or BMI (p ¼ 0.519). However, sub-
fertile men exhibited significantly higher rates of
smoking (p ¼ 0.02) as shown in Table 1.
Table 2 demonstrates that the subfertile men

group exhibited significantly lower semen concen-
tration (p-value <0.0001), sperm count (p-value
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<0.0001), and motility (p-value <0.0001), as well as a
lower percentage of normal morphological sperm
(p-value <0.0001) compared to the fertile group.
As shown in Table 3, there is a statistically sig-

nificant difference between Subfertile and fertile
men regarding the type of sperm motility, our re-
sults have demonstrated a significant association
between subfertile men with lower rates of rapid
progressive, slow progressive, and non-progressive,
as well higher rates of immotile sperm compared to
fertile men (see Table 4).
Unexpectedly, upon comparison between the

studied groups, no statistically significant differ-
ences were observed in sperm morphology. Sub-
fertile men exhibited similar sperm head
abnormalities compared to fertile men (p ¼ 0.899).

5. Discussion

Subfertility represents a significant public health
issue, with implications for individuals and societies
worldwide. Beyond the lives of couples, subfertility
also impacts the social life of individuals and their

communities. Male factor subfertility accounts for
20%e50% of infertile couples [11]. Male infertility
can be attributed to various reasons, including pre-
testicular, testicular, and post-testicular ones [12].
However, leukocytospermia, DNA Fragmentation
Index (DFI), is linked to factors like smoking, alcohol
consumption and reactive oxygen species (ROS)
could also affect fertility status (Malhotra, Gouri
Devi & Patil, 2024). Male infertility can be treated in
a variety of ways, depending on the underlying
cause. Assisted reproductive technologies are a
major factor in the management of male fertility.
Lifestyle changes, medication, and surgery in-
terventions are additional treatment options [13].
A semen analysis is typically the primary diag-

nostic test for male infertility. Semen abnormalities
have been shown to be a major cause of infertility.
Semen analysis involves evaluating various param-
eters such as morphology, concentration, count, and
volume. Additionally, motility, especially progres-
sive motility, and vitality are also assessed. A sub-
fertile male always means an abnormal or
subnormal semen analysis. Poor semen quality may
characterized with abnormal semen parameters
include decreased ejaculate volume, semen count
and motility, higher sperm morphology abnormal-
ities, and extended sperm liquefaction time [14].
Semen parameters could be influenced by various
factors such as sexual abstinence periods, abnormal
hormonal levels, testicle, body mass index (BMI),
infections and antibiotics intake, diet regiment, and
lifestyle [15].
The aim of this study is to analyze sperm

morphology, motility, and concentration in sub-
fertile men to understand potential factors contrib-
uting to subfertility.
From our results, Age and BMI were matched in

the studied groups. However, there is a significant
association between subfertility and smoking. These
findings align with prior researches that has estab-
lished a positive correlation between increased

Table 1. Characteristics distribution of subfertile and fertile men.

Fertile
men

Subfertile
men

Age Mean ± SD 33.3 ± 5.5 33.6 ± 7.5
P value 0.793

BMI Mean ± SD 27.4 ± 4.7 26.9 ± 4.9
P value 0.519

Smoking (%) Yes % 30 % 56 %
No % 70 % 44 %
P value 0.02*

Table 2. Comparison between fertile and subfertile men groups
regarding the semen parameters.

Fertile
men

Subfertile
men

Concentration Mean ± SD 83.6 ± 20.0 56.5 ± 33.3
P value 0.0001*

Total count
(M)

Mean ± SD 281.6 ± 95.0 153.7 ± 105.7
P value 0.0001*

Total motility
(%)

Mean ± SD 67.3 ± 10.1 41.9 ± 24.7
P value 0.0001*

Total morphology
(%)

Normal 96.2 ± 0.25 1.14 ± 0.11
Abnormal 3.8 ± 0.25 98.8 ± 0.11
P value 0.0001*

Table 3. Comparison between the studied groups regarding the type of
motility.

Motility Fertile men Subfertile men c2 P value

Mean ± SD Mean ± SD

A (%) 3.7 ± 0.78 0.2 ± 0.09 16.3 0.001*
(%)B 9.8 ± 0.88 2.5 ± 0.44
C (%) 53.8 ± 11.5 38.5 ± 2.33
D (%) 33.0 ± 1.7 57.6 ± 2.45

Table 4. Comparison between the studied groups regarding the sperm
head abnormalities.

Morphology Fertile
men

Subfertile
men

c2 P value

Mean ± SD Mean ± SD

Small head (%) 10.8 ± 2.9 10.7 ± 7.1 2.206 0.899
Round head (%) 13.2 ± 4.4 10.4 ± 4.7
Large head (%) 10.0 ± 3.6 10.2 ± 6.2
Duplicate

head (%)
0.5 ± 1.35 1.08 ± 2.68

Tapered head (%) 14.2 ± 3.73 12.7 ± 5.54
Amorphous head

(%)
11.2 ± 3.7 15.5 ± 6.3

Pin head (%) 10.9 ± 3.2 9.3 ± 5.0
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smoking and male subfertility, oligospermia and
morphological defects were significantly higher
among smokers compared with non-smokers [16].
Additionally, smokers have a decreased sperm
motility, count, and shape [17]. The mechanism
behind this association can be illustrated through
the role of smoking in inducing oxidative stress
which impair sperm quality [18]. In another mech-
anism, smoking is related to lower levels of zinc the
responsible for process of spermatogenesis and its
deficiency may halt the process and additionally
impact sperm motility and viability [19].
Our results demonstrated that subfertile men

exhibited significantly lower semen concentration
and count, reduced motility, and a decreased per-
centage of normal morphological sperm compared
to fertile men. These findings are supported by
numerous reports that have shown a differences in
the main semen characteristics between the fertile
and subfertile groups [20]. Recent studies coincide
with our findings, demonstrating an association
between subfertile men and lower Sperm concen-
tration, and motility as well poor sperm morphology
in comparison with fertile men, the author sug-
gested this dramatic deterioration in semen quality
would result from urogenital tract infection [21].
Furthermore, sperm concentration and motility
have significantly decreased among subfertile men
associated with more frequent morphological ab-
normalities compared to fertile men according to a
Saudi study [22].
In our study, we observed an association between

subfertile men with lower rates of rapid progressive,
slow progressive, and non-progressive, as well
higher rates of immotile sperm compared to fertile
men. Several studies have supported our finding,
revealing that the progressive motility was the best
parameter with sperm morphology to differentiate
subfertile from fertile men. A turkey study investi-
gated the semen parameters in fertile men in com-
parison with men subfertile, It showed that
subfertile men exhibit lower rates of rapid pro-
gressive compared to fertile men [23]. Also in the
same line, another Iraqi study has confirmed our
findings. The result of this study showed that sub-
fertile men exhibit lower rates of rapid progressive
motility and higher rates of non-motility compared
to fertile men (Al-Ali & Hashim, 2019).
However, several studies have highlighted that the

morphology of spermatozoa including the size, shape
and appearance is an important predictive factor for
outcome of natural conception. Surprisingly, in our
population the result of this study failed to find a
statistically differences in sperm head abnormalities
between subfertile and fertile men. In line with our

results, a study conducted in France to investigate the
potential diagnostic value of sperm head abnormal-
ities in subfertile men, it failed to distinguish sub-
fertile and fertile men based on head abnormalities,
they did not find any significant difference [24,25].
Furthermore, Moreover, numerous reports inter-
ested in investigating the morphological abnormal-
ities of the spermatozoa that may contribute to
infertility, these reports showed that there were no
substantial differences in sperm abnormalities were
found between subfertile and fertile [26,27]. This
suggests that sperm morphology may not be a pri-
mary cause of infertility, unlike sperm concentration
and motility, which are often more indicative of
fertility status [27,28].

6. Conclusion

The results of the study demonstrate that semen
analysis has the potential to distinguish subfertile
men. Subfertile individuals typically display lower
semen concentration, sperm count, and motility, as
well as a higher incidence of abnormal sperm
morphology compared to fertile men. Interestingly,
our results revealed no statistically significant differ-
ences in spermhead abnormalities between subfertile
and fertile men, suggesting that sperm morphology
may not be a reliable indicator of subfertility in all
cases. Additionally, smoking emerged as a significant
factor associated with subfertility in this study.

Funding

Self-funding.

References

[1] Aghazarian A, Huf W, Pflger H, Klatte T. The 1999 and 2010
WHO reference values for human semen analysis to predict
sperm DNA damage: a comparative study. Reprod Biol 2020;
20(3):379e83. https://doi.org/10.1016/j.repbio.2020.04.008.

[2] Al-Ali ZAJR, Hashim ALSNA. Study the some semen pa-
rameters of fertile and infertile male in misan province.
J Med Physiol Biophys 2019:519e24.

[3] AleisaNAS. Semen characteristics of fertile and subfertile men
in a fertility clinic and correlationwith age. JKingSaudUniv Sci
2013;25(1):63e71. https://doi.org/10.1016/j.jksus.2012.06.002.

[4] Baldi E, Gallagher MT, Krasnyak S, Kirkman-Brown J,
Apolikhin O, Barratt CLR, et al. Extended semen examina-
tions in the sixth edition of the WHO Laboratory Manual for
the Examination and Processing of Human Semen: contrib-
uting to the understanding of the function of the male
reproductive system. Fertil Steril 2022;117(2):252e7. https://
doi.org/10.1016/j.fertnstert.2021.11.034.

[5] Bazid HAS, Attia AM, Yousef AM, Fawal AN, Mostafa MI.
Evaluating the serum and seminal plasma levels of zinc and
cadmium in smokers and their relation to the semen pa-
rameters. Biol Trace Elem Res 2022;200(3):1002e9.

[6] Borg DN, Barnett AG, Caldwell AR, White NM, Stewart IB.
The bias for statistical significance in sport and exercise
medicine. J Sci Med Sport 2023;26(3):164e8. https://doi.org/
10.1016/j.jsams.2023.03.002.

M.M. Fadwi et al. / Al-Qadisiyah Journal of Pure Science 30 (2025) 48e52 51

https://doi.org/10.1016/j.repbio.2020.04.008
https://doi.org/10.1016/j.jksus.2012.06.002
https://doi.org/10.1016/j.fertnstert.2021.11.034
https://doi.org/10.1016/j.fertnstert.2021.11.034
https://doi.org/10.1016/j.jsams.2023.03.002
https://doi.org/10.1016/j.jsams.2023.03.002


[7] Bundhun PK, Janoo G, Bhurtu A, Teeluck AR,
Soogund MZS, Pursun M, et al. Tobacco smoking and semen
quality in infertile males: a systematic review and meta-
analysis. BMC Publ Health 2019;19(1):36. https://doi.org/
10.1186/s12889-018-6319-3.

[8] Craciunas L, McEleny K. Management of male infertility.
Obstet Gynaecol Reprod Med 2024:210e6. https://doi.org/
10.1016/j.ogrm.2024.02.003.

[9] Eini F, Kutenaei MA, Zareei F, Dastjerdi ZS, Shirzeyli MH,
Salehi E. Effect of bacterial infection on sperm quality and
DNA fragmentation in subfertile men with Leukocyto-
spermia. BMC Mol Cell Biol 2021;22(1):42. https://doi.org/
10.1186/s12860-021-00380-8.

[10] Evans EPP, Scholten JTM, Mzyk A, Reyes-San-Martin C,
Llumbet AE, Hamoh T, et al. Male subfertility and oxidative
stress. Redox Biol 2021:46102071. https://doi.org/10.1016/
j.redox.2021.102071.

[11] Fern�andez-L�opez P, Garriga J, Casas I, Yeste M,
Bartumeus F. Predicting fertility from sperm motility land-
scapes. Commun Biol 2022;5(1):1027. https://doi.org/10.1038/
s42003-022-03954-0.

[12] Gai J, Dervisevic E, Devendran C, Cadarso VJ, O'Bryan MK,
Nosrati R, et al. High-frequency ultrasound boosts bull and
human sperm motility. Adv Sci 2022;9(11). https://doi.org/
10.1002/advs.202104362.

[13] Gatimel N, Leandri RD, Marino L, Esquerre-Lamare C,
Parinaud J. Sperm vacuoles cannot help to differentiate
fertile men from infertile men with normal sperm parameter
values. Hum Reprod 2014;29(11):2359e67. https://doi.org/
10.1093/humrep/deu206.

[14] Gatimel N, Moreau J, Parinaud J, L�eandri RD. Sperm
morphology: assessment, pathophysiology, clinical rele-
vance, and state of the art in 2017. Andrology 2017;5(5):
845e62. https://doi.org/10.1111/andr.12389.

[15] Gunalp S, Onculoglu C, Gurgan T, Kruger TF, Lombard CJ.
A study of semen parameters with emphasis on sperm
morphology in a fertile population: an attempt to develop
clinical thresholds. Hum Reprod 2001;16(1):110e4. https://
doi.org/10.1093/humrep/16.1.110.

[16] Haugen TB, Witczak O, Hicks SA, Bj€orndahl L, Andersen JM,
Riegler MA. Sperm motility assessed by deep convolutional
neural networks into WHO categories. Sci Rep 2023;13(1):
14777. https://doi.org/10.1038/s41598-023-41871-2.

[17] Huang B, Wang Z, Kong Y, Jin M, Ma L. Global, regional and
national burden of male infertility in 204 countries and ter-
ritories between 1990 and 2019: an analysis of global burden
of disease study. BMC Publ Health 2023;23(1):2195. https://
doi.org/10.1186/s12889-023-16793-3.

[18] Kami�nski P, Baszy�nski J, Jerzak I, Kavanagh BP, Nowacka-
Chiari E, Polanin M, et al. External and genetic conditions
determining male infertility. Int J Mol Sci 2020;21(15):5274.
https://doi.org/10.3390/ijms21155274.

[19] Kohn TP, Kohn JR, Lamb DJ. Role of sperm morphology in
deciding between various assisted reproduction technolo-
gies. Eur. Urol. Focus 2018;4(3):311e3. https://doi.org/
10.1016/j.euf.2018.07.029.

[20] Kubo-Irie M, Matsumiya K, Iwamoto T, Kaneko S, Ishijima S.
Morphological abnormalities in the spermatozoa of fertile
and infertile men. Mol Reprod Dev 2005;70(1):70e81. https://
doi.org/10.1002/mrd.20189.

[21] M khter ZBMN, S S, T AN, M J, N SS. Clinical evaluation and
semen analysis in male infertility - a study on 100 cases. Sch
Int J Obstet Gynecol 2022;5(2):43e51. https://doi.org/
10.36348/sijog.2022.v05i02.004.

[22] Malhotra J, Gouri Devi M, Patil M. Best practice recom-
mendations for infertility management. J Hum Reprod Sci
2024;17(1):240.

[23] Milachich T, Dyulgerova-Nikolova D. The sperm: parame-
ters and evaluation. In: Innovations in assisted reproduction
technology. INTECHOPEN; 2020.

[24] Mostafa RM, Nasrallah YS, Hassan MM, Farrag AF,
Majzoub A, Agarwal A. The effect of cigarette smoking on
human seminal parameters, sperm chromatin structure and
condensation. Andrologia 2018;50(3):e12910. https://doi.org/
10.1111/and.12910.

[25] Panidis D, Rousso D, Matalliotakis I, Kourtis A,
Mavromatidis G, Mamopoulos M, et al. Do characteristic
spermatozoal morphological abnormalities exist in patients
who have undergone unilateral orchiectomy and pre-
ventive radiotherapy? Int J Fertil Women's Med 2003;48(2):
83e7.

[26] Patel SK. Human sperm morphology. In: Atlas of assisted
reproductive technologies. Singapore: SPRINGER NATURE
SINGAPORE; 2023. p. 179e88.

[27] Pourabbas R, Farajzadeh S, Babaloo A, Pazhohan A,
Sadighi M, Hajebrahimi S, et al. The association between
oral inflammatory load and semen and sperm functional
analysis: a cross-sectional study. J Dent Res Dent Clin Dent
Prospects 2023;17(3):188e95. https://doi.org/10.34172/joddd.
2023.37106.

[28] Sharma R, Harlev A, Agarwal A, Esteves SC. Cigarette
smoking and semen quality: a new meta-analysis examining
the effect of the 2010 World health organization laboratory
methods for the examination of human semen. Eur Urol
2016;70(4):635e45. https://doi.org/10.1016/j.eururo.2016.04.
010.

52 M.M. Fadwi et al. / Al-Qadisiyah Journal of Pure Science 30 (2025) 48e52

https://doi.org/10.1186/s12889-018-6319-3
https://doi.org/10.1186/s12889-018-6319-3
https://doi.org/10.1016/j.ogrm.2024.02.003
https://doi.org/10.1016/j.ogrm.2024.02.003
https://doi.org/10.1186/s12860-021-00380-8
https://doi.org/10.1186/s12860-021-00380-8
https://doi.org/10.1016/j.redox.2021.102071
https://doi.org/10.1016/j.redox.2021.102071
https://doi.org/10.1038/s42003-022-03954-0
https://doi.org/10.1038/s42003-022-03954-0
https://doi.org/10.1002/advs.202104362
https://doi.org/10.1002/advs.202104362
https://doi.org/10.1093/humrep/deu206
https://doi.org/10.1093/humrep/deu206
https://doi.org/10.1111/andr.12389
https://doi.org/10.1093/humrep/16.1.110
https://doi.org/10.1093/humrep/16.1.110
https://doi.org/10.1038/s41598-023-41871-2
https://doi.org/10.1186/s12889-023-16793-3
https://doi.org/10.1186/s12889-023-16793-3
https://doi.org/10.3390/ijms21155274
https://doi.org/10.1016/j.euf.2018.07.029
https://doi.org/10.1016/j.euf.2018.07.029
https://doi.org/10.1002/mrd.20189
https://doi.org/10.1002/mrd.20189
https://doi.org/10.36348/sijog.2022.v05i02.004
https://doi.org/10.36348/sijog.2022.v05i02.004
https://doi.org/10.1111/and.12910
https://doi.org/10.1111/and.12910
https://doi.org/10.34172/joddd.2023.37106
https://doi.org/10.34172/joddd.2023.37106
https://doi.org/10.1016/j.eururo.2016.04.010
https://doi.org/10.1016/j.eururo.2016.04.010

	Does All Sperm Parameters Affect Fertility Outcomes
	Does All Sperm Parameters Affect Fertility Outcomes
	1. Introduction
	2. Objective
	3. Material and methods
	3.1. Inclusion criteria
	3.2. Exclusion criteria
	3.3. Ethical approval
	3.4. Statistical analysis

	4. Results
	5. Discussion
	6. Conclusion
	Funding
	References


