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S U M M A R Y  
 
Introduction/Aim. Seminal fluid analysis (SFA) plays a crucial role in helping infertility clinics diagnose 
the underlying reason of male infertility. The aim of the study was to investigate seminal fluid patterns of 
male partners of an infertile couple with apparently fertile female partners. 
Materials and methods. A cross-sectional study was conducted between January 2019 and December 2022. 
Patients were attending consultations for delayed conception for more than 12 months with apparently 
fertile female partner.  
Results. Four hundred fifty-three patients were included in the study. The distribution of patients 
according to age groups showed that 277 patients were young, aged 21 - 30 years (61%). Two hundred sixty-
two (58%) patients complained of infertility for 12 - 24 months duration. Four hundred twenty-nine (94.7%) 
patients had normal semen volume. In terms of sperm count, 174 patients had below the normal sperm 
count. Sperm concentrations also showed a great decline with advancing age. Motility parameters were 
shown to be poor. Sperm morphology findings were relatively good. Results of the current study reflects 
the impact of infertility on young age groups (21-30 years) as 277 (61%) cases of infertility manifests in this 
age.  One hundred fifty-eight (34.8%) patients were suffering from low sperm count which tend to get 
lower with increasing age. Motility is known to have a stronger impact on fertility rate compared to 
morphology. 
Conclusion. Low motility is caused by several factors which are highly prevalent in society as compared to 
abnormal morphology factors, including: smoking, drinking alcohol, low exercise, stress, obesity, while 
morphology on the other hand is affected by other factors which are less prevalent in society.  
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I N T R O D U C T I O N  
 

Infertility has been, and will continue to be, 
one of the most significant challenges faced by 
reproductive medicine. According to the World 
Health Organization (WHO), infertility is a distinct 
disease entity, and because of how common it is, it 
ought to be regarded as a social illness. (1, 2). This 
percentage is much greater in low-income nations, 
ranging from 15% to 20% of the population being 
afflicted by infertility (3). In high-income countries, 
infertility affects roughly 15% of the population (4). 

Infertility is defined by the American Society 
for Reproductive Medicine as the inability to obtain 
a viable pregnancy after 12 months or more of fre-
quent unprotected intercourse between the partners 
(5).  

Male infertility encompasses a complex patho-
physiology with multivariate underlying factors, the 
most common being varicocele, cryptorchidism, hy-
pogonadism, genital tract infection, endocrine ab-
normalities including hypothalamic, pituitary, thy-
roid, diabetes mellitus, adrenal gland, testicular can-
cer, environmental toxins, systemic disease, exoge-
nous drugs, and genetic factors (6). Idiopathic infer-
tility is a term that may be used to describe the ma-
jority of instances of infertility and/or subfertility 
since the underlying reasons have not been iden-
tified (7).  

Traditional diagnostic criteria for male infer-
tility have been based on the standard semen profile 
established by the World Health Organization 
(WHO). This is because male infertility is charac-
terized by an inability to produce functionally viable 
spermatozoa (8).  

The WHO's range of "normal levels" does not 
have a foundation in evidence, either in terms of 
their diagnostic value or their connection to the po-
pulation of fertile women (9). There is a significant 
risk that sperm function abnormalities will render 
some men sterile, even though their sperm quality 
meets all of the normal criteria. On the other hand, 
there is a possibility that some men whose sperm 
quality is abnormal will have normal sperm function 
and will be able to have children (10). There is a 
significant risk that sperm function abnormalities 
will render some men sterile, even though their 
sperm quality meets all of the normal criteria. On the 
other hand, there is a possibility that some men 
whose sperm quality is abnormal will have normal 
sperm function and will be able to have children (8). 

The objective that must be accomplished by an 
infertility clinic is to make a diagnosis of the true 
reason of infertility, and seminal fluid analysis (SFA) 
is of utmost significance in this respect. 

The aim of this study is to investigate the 
seminal fluid patterns of male partners of an infertile 
couple with apparently fertile female partners at-
tending the urology outpatient clinic for the first 
time for fertility check. 

 
MATERIALS AND METHODS 

 
This cross-sectional clinical study was 

conducted between January 2019 and December 
2022. The male patients attending the urology 
outpatient clinic in Al-Kindy Teaching Hospital 
complaining of delayed conception were 
interviewed and examined. Patients attending 
consulting for delayed conception for more than 12 
months with apparently fertile female partner (age 
between 18 - 40 years, regular cycle with normal 
mid-cycle dominant follicle size and, when relevant, 
normal hysterosalpingography) and who were not 
on treatment for their condition in the last three 
months were included. Those who had apparent 
female partner problem, where data about the 
female partner was not available, those who used 
treatment for their condition in the previous three 
months, had duration of delayed conception of less 
than 12 months, or had achieved previous concep-
tion with their current or previous partner were 
excluded from the study.  

In the included individuals, seminal fluid ana-
lysis was performed after 3 - 5 days of abstinence 
within two hours after ejaculation and analyzed ac-
cording to the criteria as specified in the WHO Labo-
ratory Manual 2010 (11). 

There was a need for participants to be be-
tween the ages of 20 and 70, and they had to provide 
their written agreement. 

Exclusion criteria were: genitourinary infec-
tion, primary infertility, recent antibiotic use, history 
of genital trauma, and varicocele. 

The Al-Kindy Medical School and University 
of Baghdad Ethical and Scientific Review Board both 
gave their stamp of approval to this work. 

The sperm was tested using SFAs as soon as 
possible after ejaculation, ideally within two hours, 
and then assessed using the criteria outlined in the 
WHO Laboratory Manual 2021 (12). Men who had 
typical results in their seminal fluid tests were not 
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included. Infertility-related data, including age, 
infertility duration, and infertility type, was col-
lected. All of the important characteristics of seminal 
fluid were examined. 

The seminal fluid sample was taken by 
masturbation in a discreet and quiet room next to the 
semen analysis laboratory after 3 - 5 days of sexual 
abstinence into a clean, dry, and sterile disposable 
Petri-dish. Name, age, length of abstinence, and time 
of sample collection must all be clearly stated on the 
container. For 30 minutes, the samples were heated 
to 37 degrees Celsius in an incubator to facilitate 
liquefaction. After the liquid semen was thoroughly 
mixed for a few of seconds, it was subjected to 
macroscopic and microscopic analysis.     

 
Statistical analysis 
 
Calculation of descriptive metrics such as 

mean value, standard deviation, minimum and 
maximum value were included in its scope (SPSS 
software). Microsoft Excel were used to generate 
descriptive statistics from the collected data.   

The t-test and Mann-Whitney test, both of 
which are dependent on the parameters of the data 
distribution, have been used in order to investigate 
the differences that exist between the groups that 
have normal and increased levels of leukocytes. 

A statistically significant p-value was one that 
was less than 0.05. 

 
RESULTS 

 
One thousand five hundred sixty-five patients 

were interviewed and examined. From those, 453 
patients were included in the study. 

The distribution of patients according to age 
groups is shown in Figure 1, which shows that 277 
(61%) patients were young, aged 21 - 30 years. The 
mean age was 29.1 ± 7.1 years. 

In terms of fertility type, all patients were suf-
fering from primary infertility.  

Most patients (262 patients (58%)) complained 
of infertility for 12 - 24 months  as shown in Figure 2. 

Seminal fluid volume data show that most pa-
tients (n = 429, 94.7%) had normal semen volume as 
shown in Figure 3.   

In terms of sperm count, 158 (34.8%) patients 
have below normal sperm count as shown in Figure 
4. The mean sperm count was 31.76 ± 29 million/ml. 

Sperm concentrations according to age groups 
is shown in Figure 5. It also shows a great decline as 
the results of 158 (34.8%) of patients are below the 
cuto-ff value of 15 million/ml. 

 

 
 
 

 
 

Figure 1. Distribution of infertile patients according to age groups 
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Figure 2. Patients' distribution according to duration of infertility 
 

 
 
Figure 3: Volume of sample patients' seminal fluid presented in ML and plotted according to age groups 

 
 

 
 
 

Figure 4. Patients' frequency according to results of sperm counts 
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Motility parameters were shown to be poor as 
presented in Figure 6, where the results are below 
the cut-off values in terms of A: rapid progressive, B: 
progressive, C: non-progressive and immotile or 
static. On the other hand, sperm morphology fin-
dings are relatively good as most patients have nor-
mal morphology percentage (above 4%).   

Looking deeper into previous findings by se-
gregating patients on age groups to identify vari-
ations between age groups, we can notice that mo-
tility and morphology findings are getting lower 
with higher age group as shown in Figure 7. 

In terms of liquefaction time, most patients (n 
= 430, 95%) have normal liquefaction time of their 
semen, however, it is evident from Figure 8 that liq-
uefaction time gets lower with increasing age 
although it was not statistically significant (using 
ANOVA). 

Patients sample investigations have revealed 
other findings that may lead to fertility impairment 
as shown in Table 1. High percentages of patients 
suffered from varicose veins, semen agglutination, 
presence of pus or RBCs. 

 
 

 
 

 
 

Figure 5. Sperm concentrations of sample patients plotted according to age groups. The red line represents the 
lowest acceptable count 15*10^6/ml. 

 
 

 
 

Figure 6. Motility and morphology parameters of sample patients are presented in percentage with standard 
deviation. The blue lines represent the lowest normal cut-off value which was set by criteria outlined  

in the WHO Laboratory Manual 2021. 
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Figure 7. Motility parameters of sample patients presented in percentage with standard deviation and  
plotted according to age groups 

 
 
 

 
 

Figure 8. Liquefaction of sample patients seminal fluid presented in minutes and standard deviation  
and plotted according to age groups 

 
 
 

Table 1. Presentations of the sample patients in terms of complaints including varicose veins, presence 
 of agglutinated sperms, pus and RBC 

 
 

 Varicose veins Agglutination  Pus RBC 
15-25 yr 16.97% 4.85% 20.00% 1.21% 
26-35 yr 18.52% 12.50% 23.61% 2.31% 
36-45 yr 12.28% 14.04% 22.81% 3.51% 
46-55 yr 6.67% 6.67% 13.33% 6.67% 
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DISCUSSION 
 
Infertility is a growing global problem that has 

several etiologies that may vary between age groups. 
Results of the current study reflects the impact of 
infertility on young age groups mainly as most cases 
of infertility manifest in this age. Most of patients 
were suffering from low sperm count which tend to 
get lower with increasing age. This finding is con-
sistent with several studies (12 - 15). The natural de-
cline in testosterone that occurs with growing age 
could be to blame for this. Seminal fluid of Iraqi po-
pulation shows higher sperm concentration, total 
count, and total and progressive sperm motility as 
compared to semen of people of the United States. 
This could be attributed to the lower total anti-
oxidant capacity in seminal fluid of Iraqi population 
as shown by a study comparing seminal fluid quality 
of Iraqi people with those of the United States (16). 
Low antioxidant capacity is due to poor life style and 
high level of pollutants in Iraqi environment which 
is the consequence of several decades of corruption, 
wars, poor health facilities, services and infrastructu-
res. Low antioxidant capacity is proved to have ne-
gative impact on sperm quality (17).    

Obviously, morphology results are much bet-
ter than motility results which are very low com-
pared to normal standards. This finding has several 
implications. Motility is known to have a stronger 
impact on fertility rate compared to morphology 
(18). Low motility is caused by several factors which 
are highly prevalent in society as compared to ab-
normal morphology factors. These include: smoking, 
drinking alcohol, low exercise, stress, obesity, in 
other words, unhealthy lifestyle (19 - 22).   

On the other hand, morphology is affected by 
other factors which are less prevalent in society. 
These include genetic disorders, exposure to oxi-
dative stress, infections, exposure to chemicals, ra-
diation and varicocele (23).  

Thus, our results reflect the situation of Iraqi 
society and the problems which Iraqi people are 
facing, i.e. the lifestyle of low health status.  

The analysis of liquefaction time results show 
comparable results by which the liquefaction time is 
prolonged in infertile men with a tendency to de-
crease with advancing age. The liquefaction time re-
flects problems of prostate and seminal vesicle and 
bulbourethral glands. Any malfunction of these 
organs would lead to delayed liquefaction which has 
its negative impact on fertility. 

Until now, there is no unified opinion about 
the normal time of liquefaction as a parameter in ge-
neral semen analysis, and there was no definite opi-
nion that liquefaction time is an effective factor in 
determining fertility in males (24 - 26).  

All these results supported our conclusion 
that there is a significant correlation between pro-
longed time of liquefaction and defects in other pa-
rameters of semen analysis that were measured by 
the conventional methods. They could be the cause 
behind a significant delay in conception in those 
hypofertile men with long infertility duration. 

Another important finding in the current 
study is the high prevalence of varicoceles, aggluti-
nation of sperms (which reflects underlying anti-
sperm antibodies or other abnormalities like genital 
tract infections or ascorbic acid deficiency (27). In 
addition to this, there are signs of infection as sup-
ported by the presence of pus cells or RBCs. 

 
CONCLUSION 
 
Infertility in men is triggered and modulated 

by several factors that interact with each other. Con-
sequently, a complete check-up of any infertile pa-
tient should be focused on these medical conditions 
with the aim of proper management in addition to 
any additional factors affecting the female partner. 
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S A Ž E T A K  

 
 
Uvod/Cilj. Analiza semene tečnosti ima važnu ulogu u pružanju pomoći klinikama za lečenje neplodnosti 
pri dijagnostikovanju osnovnog uzroka neplodnosti muškaraca. Cilj ove studije bilo je ispitivanje obrazaca 
semene tečnosti muškaraca koji su bili u neplodnom paru sa potvrđeno zdravom ženom.  
Materijal i metode. Sprovedena je studija preseka u periodu od januara 2019. godine do decembra 2022. 
godine. Bolesnici su odlazili na konsultacije zbog odsustva začeća dužeg od 12 meseci sa potvrđeno zdravom 
ženom.  
Rezultati. U studiju su bila uključena 453 bolesnika. Raspodela bolesnika prema starosnim grupama 
pokazala je da je 277 bolesnika bilo mlado; imali su od 21 do 30 godina (61%). Dvesta šezdeset dva (58%) 
bolesnika patila su od neplodnosti 12‒24 meseca. Četiri stotine dvadeset devet (94,7 %) bolesnika imalo je 
normalan volumen sperme. Kada je reč o broju spermatozoida, kod 174 bolesnika broj spermatozoida bio je 
ispod normalnih vrednosti. Koncentracija sperme takođe se drastično smanjivala sa starenjem. Pokazalo se 
da su parametri motilnosti loši. Nalazi morfologije sperme bili su relativno dobri. Rezultati aktuelne studije 
odražavaju uticaj neplodnosti na mlade starosne grupe (21‒30 godina) budući da je u ovoj starosnoj grupi 
zabeleženo 277 (61%) slučajeva neplodnosti. Kod sto pedeset osam (34,8 %) bolesnika utvrđen je nizak broj 
spermatozoida, i to sa tendencijom njihovog smanjivanja sa starenjem. Poznato je da motilnost ima jači 
uticaj na stopu plodnosti nego morfologija. 
Zaključak. Nisku motilnost uzrokuje nekoliko faktora koji su rasprostranjeniji u društvu od abnormalnih 
morfoloških faktora. Tu spadaju pušenje, konzumiranje alkohola, retka fizička aktivnost, stres i gojaznost. S 
druge strane, morfologija je prouzrokovana drugim faktorima koji su manje rasprostranjeni u društvu. 
 
Ključne reči: analiza semene tečnosti, morfologija, motilnost, likvefakcija 
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