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Abstract

Background
Semen analysis is the �rst step to identify male factor infertility. World Health Organization estimates
that male factor accounts for 50% of couple sub-fertility. The objective of this study was to determine the
prevalence and patterns of male factor infertility based on semen analysis in patients visiting Massawa
Hospital with infertility complaints.

Methods
It was a retrospective, descriptive cross sectional hospital based type of study with a census sampling
method. Patient’s medical records and hospital laboratory register were used to retrieve semen analysis
results of patients from June 2018 to June 2020. Ethical approval was obtained from the Ministry of
Health Research and Ethical Review Committee. Con�dentiality of patients records kept was secured and
consent was obtained from study participants to use their data. Results were presented in frequency,
tables and p value < 0.05 was considered signi�cant.

Results
A total of 112 patients data was analyzed in the study with 49.1% were aged between 20 to 30 years. The
prevalence of male factor infertility in these patients was found to be 42% and 79.5% of them had
primary type of infertility. Of the study participants; 63 (56.3%), 72 (64.3%) and 70 (62.5%) had sperm
count < 15 million sperms/ml, sperm motility < 40 % and morphology of < 60% respectively. One tenth, 15
(13.4%) of the patients had a semen volume of < 1.5ml/ejaculate, out of which 13(86.7%) had primary
type of infertility. Moreover; 72 (64.3%) patients had total sperm count/ejaculate of < 39 million and 59
(82%) of these had primary type of infertility. In addition; 50.8% and 50% of patients aged 20 to 30 years
had a sperm count < 15 million/ml and sperm motility of < 40% respectively.

Conclusion
The prevalence of male factor infertility was slightly higher and was dominated with primary infertility.
Most patients had lower sperm count, sperm motility but higher semen volume, and majority of the
patients with abnormal sperm results were aged between 20 to 30 years. Further prospective researches
to determine the risk factors for male infertility and introducing assisted type of fertility in Eritrea are
highly recommended.

Plain English Summary
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Male infertility refers to a male’s inability to result pregnancy in a fertile female and semen quality is used
as a surrogate measure of male fecundity. The study was done to evaluate the male infertility prevalence
on patients who visited Massawa Hospital due to infertility complains and who did semen analysis for
this problem. Semen analysis results were retrieved from the hospital laboratory register and their
medical cards.

A total of 112 patient’s semen analysis and background characteristics were evaluated and 42% of them
were having semen reference below the World Health Organization lower limits which de�nes infertility.
Two third of them has never born a child before and about half of the patients were aged between 20 to
30 years old. Majority of the patients had sperm count/ml, total sperm count/ejaculate, sperm motility
and morphology below the lower reference limit of the World Health Organization. About half of the
patients aged 20 to 30 years were infertile. Sperm count, motility and morphology doesn’t show
signi�cant association to the type of infertility. And, the age of patients were not statistically signi�cant to
the sperm count, motility and morphology.

In conclusion; the prevalence of male factor infertility and primary infertility type was slightly higher in
these patients. Even though most of the patients had higher semen volume, they had lower sperm count,
and sperm motility, and majority of the patients with abnormal sperm results were the young age group
(20 to 30) years old.

Background
According to the World Health Organization (WHO), infertility is the inability to bear a child during a period
of one year having regular sexual intercourses without any contraception. Infertility is considered as
primary when the couple has never born a child and secondary when it becomes unable to conceive
during a 12-month period of trial after having born at least one child in the past. Worldwide, 10 to 15% of
couples are infertile. [1, 2]

There are no reliable �gures for global prevalence of infertility, but as per the WHO estimates 60–
80 million couples worldwide currently suffer from infertility. It varies across regions of the world and is
estimated to affect 8–12% of couple’s worldwide. [3] Male infertility refers to a male’s inability to result
pregnancy in a fertile female. It is commonly due to de�ciencies in the semen, and semen quality is used
as a surrogate measure of male fecundity. [4]

Semen analysis is the �rst step to identify male factor infertility. Standardized methods of semen
analysis are available allowing accurate assessment of sperm quality and comparison amongst
laboratories. Population based references ranges are available for standard semen and sperm
parameters. [5]

Semen quality is a very important factor that re�ects male reproductive health. It has been suggested that
low semen quality may be a potential contributing factor in reducing fertility rates and increasing number
of children born after use of assisted reproductive technology. [6] Males with sperm parameters below the
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WHO normal values are considered to have male factor infertility. The most signi�cant of these are low
sperm concentration, poor sperm motility, and abnormal sperm morphology. [5]

The WHO has revised lower reference limits for semen analyses, derived from a study of over 1900 men
whose partners had a time-to-pregnancy of ≤ 12 months. The Volume: 1.5 mL (95% CI: 1.4–1.7), Sperm
concentration: 15 million spermatozoa/mL (95% CI: 12–16), Total sperm number: 39 million
spermatozoa per ejaculate (95% CI: 33–46), Morphology: 4% normal forms (95% CI: 3–4), and Total
(progressive + non-progressive motility): 40% (95% CI: 38–42). [3]

In approximately half of all cases, infertility is caused by male-related factors. In 50% of childless
couples, abnormal sperm parameters are the male infertility factor. However, in 30–40% of infertile
couples, male infertility factors are absent. Over the past 20 years, approximately 30–50% of cases of
infertility are due to male factors, and 20% of cases are due to a combination of both male and female
factors. [7]

During a period of military con�ict towards the end of the 1990s, Eritrea experienced a remarkable decline
in fertility. An important issue of concern has been whether the decline is driven primarily by the recent
border con�ict with Ethiopia or by changes in other factors including delay in age at marriage,
improvements in child survival and socio-cultural factors that pre-dated the con�ict. [8]

To the knowledge of the researchers, the prevalence of infertility in general and the male factor in
particular is not determined in Eritrea. Moreover; the patterns and severity of male factor infertility is not
identi�ed. Thus the objective of this study was to determine the prevalence and patterns of male factor
infertility on these who have infertility complaint based on their semen analysis in Massawa Hospital.

Materials And Methods
Study design and study population

This study was a retrospective descriptive, cross-sectional hospital based type and census sampling
method was applied. Patient’s medical records were reviewed and their semen analysis results were
retrieved from their clinical cards and laboratory register of Massawa Hospital. All patients who come to
Massawa Hospital outpatient department with a complaint of infertility from June 2018 to June 2020
and did semen analysis were the study population of this research.

Data collection and analysis

Data collection was conducted in two months duration from June to July, 2020. After retrieving the
semen analysis results, the patterns of their semen results were documented and grouped. Other
necessary background characteristics as age and type of infertility were also recorded from their medical
records. Finally, the data was encoded in word Excel and analyzed by SPSS software. Statistical analysis
results were presented in frequency distribution, tables and p value < 0.05 was considered signi�cant.
Patients were grouped according to their sperm analysis results based on sperm count/ml, total sperm
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count/ejaculate, sperm motility and sperm morphology. They were also grouped on their age, type of
infertility and semen volume.

Data interpretation

Based on the WHO reference values of 2010, the lower limit of the sperm analysis parameters were used
as reference values in this research. Sperm count < 15milliom/ml and sperm motility < 40% was used to
assess the semen analysis results and to determine the prevalence of the male factor infertility. Thus;
patients with semen analysis results below the WHO lower reference values of sperm count and motility
was considered infertile. The WHO criteria for the sperm morphology of strict criteria of only 4% normal
was not used to analysis the sperm morphology results as the procedure of strict criteria was not used
during the interpretation by the laboratory technicians. Thus; 60% sperm morphology was used based on
previous national references without using the strict criteria.

Ethical consideration

Ethical approval was obtained from the Research and Ethical Review Committee of Ministry of Health,
Eritrea. The zonal and hospital medical o�cers were asked permission to conduct the study. The medical
records and semen results of the patients was kept secured and information was used as aggregates.
Consent was obtained from each study participant to use their data.

Results
Background of study participants

A total of 112 patients were enrolled in the study and their medical records and semen analysis results
were analyzed. The age distribution of the study participants was 20 -30 years (49.1%), 21-39 years
(33.9%) and > 40 years (17%). The prevalence of male factor infertility based on semen analysis on
patients who come to Massawa Hospital with infertility complaints was 42% with primary type of
infertility predominance (79.5%). (Table: 1)

Table: 1 Background of study participants



Page 6/12

 Fertility of respondents Frequency (N) Percent (%)

            Fertile 65              58.0

         *Infertile 47 42.0

 Type of infertility

           Primary 89 79.5

          Secondary 23 20.5

 Age of respondents

          20-30 55 49.1

          31-39 38 33.9

          >40 19 17.0

Total 112 100.0

*Infertile men refers to sperm count of <15,000,000spermatozoa/ml and sperm motility<40%

Association of sperm analysis results with type of infertility

Majority of the study participants, 63 (56.3%) had a sperm count of < 15 million sperms/ml and most
(84.1%) of them had primary type of infertility and 14(12.5 %) patients had azoospermia (no single
sperm). Generally; 72 (64.3%) patients had a sperm count of < 20,000,000 spermatozoa/ml. And, only 15
(13.4%) of the patients had a semen volume of < 1.5ml/ejaculate and 76(67.9%) of patients with semen
volume of >1.5ml/ejaculate had primary type of infertility. Two third of the study participants, 72 (64.3%)
had a total sperm count of <39 million/ejaculate. Even though Primary type of male infertility was
predominant with 79.5%, sperm count doesn’t show statistically signi�cant association to the type of
infertility. Moreover, the study showed that, 72 (64.3%) of the patients had a sperm motility of < 40%, out
of which 77.8% had primary type of infertility. Only 17.5% of patients with sperm motility of > 40% had
secondary type of infertility. Majority patients; 70 (62.5%) had sperm morphology of < 60% from which
75.7% had primary type of infertility. Sperm motility and morphology doesn’t show signi�cant association
to their type of infertility. (Table: 2)

Table: 2; Characteristics of sperm analysis and type of infertility
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Variables

          Type of infertility  

Total

 

P valuePrimary Secondary

Sperm count of respondents/ml

  <15,000,000/mL N (%) 53 (84.1) 10(15.9) 63(100.0) 0.168

   >=15,000,000/mL N (%) 36(73.5) 13(26.5) 49(100.0)

Absolute (total sperm count)/ ejaculate

<39,000,000/ejaculate N (%) 59 (82) 13 (18) 72(100.0)  

0.443>39,000,000/ejaculate N (%) 30 (75) 10 (25) 40 (100.0)

Motility percentage of respondents

     <40% N (%) 56 (77.8) 16 (22.2) 72 (100.0) 0.550

      >=40 % N (%) 33(82.5) 7(17.5) 40(100.0)

Morphology percentage of respondents

    <60 % N (%) 53(75.7) 17(24.3) 70(100.0) 0.196

     >=60 % N (%) 36(85.7) 6(14.3) 42(100.0)

Semen volume

  <1.5 ml/ ejaculate N (%) 13(86.7) 2(13.3) 15(100.0)  

0.458  >=1.5ml/ ejaculate N (%) 76 (78.4) 21(21.6) 97(100.0)

Total N (%) 89(79.5) 23(20.5) 112(100.0)  

Association of sperm analysis results with age of respondents

The age distribution of the patients who had a sperm count of < 15,000,000spermatozoa/ml was 20-30
years (50.8%), 31-39 (38.1%) and > 40 years (11.1%). Majority (64.3%) of patients had an absolute sperm
count of < 39 million spermatozoa/ejaculate more predominant on patients aged 20- 30 years (30.4%).
The age of patients doesn’t show signi�cant association with sperm count. Only 6(40%) patients aged
20-30 years had a semen volume of < 1.5ml/ejaculate and 48(49.5%) patients had semen volume of
>=1.5ml/ejaculate on the same age group.

The sperm motility of < 40% was decreased as 20-30 years (50%), 31-39 years (30.6%) and > 40 years
with 19.4%. patients aged  20 to 30 years had 48.6% of sperms with normal morphology of < 60%. Sperm
motility and morphology doesn’t shoe signi�cant association to the age of the study participants. (Table:
3)
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Table: 3 Characteristics of sperm analysis and age of respondents

     

Variables of sperm analysis

    Age of respondents (years)  

  Total

 

P-value20-30 31-39 >40

Sperm count /ml

<15,000,000/ml N (%) 32(50.8) 24(38.1) 7(11.1) 63(100.0)  

0.156>=15,000,000/ml N (%) 23(46.9) 14(28.6) 12(24.5) 49(100.0)

Total Sperm count/ejaculate

<39,000,000 N (%) 34(47.2) 21(29.2) 17(23.6) 72(100.0) 0.698

 >=39,000,000 N (%) 21(52.5) 11(27.5) 8(20) 40(100.0)

Sperm Motility

<40 % N (%) 36(50.0) 22(30.6) 14(19.4) 72(100.0) 0.550

 >=40% N (%) 19(47.5) 16(40.0) 5(12.5) 40(100.0)

Sperm Morphology 

<60 % N (%) 34(48.6) 20(28.6) 16(22.9) 70(100.0) 0.052

 >=60 % N (%) 21(50.0) 18(42.9) 3(7.1) 42(100.0)

Semen volume/ ejaculate 

<1.5ml N (%) 6(40) 5(33.3) 4(26.7) 15(100.0)  

0.534>=1.5ml N (%) 48(49.5) 27(27.8) 22(22.7) 97(100.0)

Total N (%) 55(49.1) 38(33.9) 19(17.0) 112(100.0)  

Discussion
Determining the prevalence of infertility in general and male factor infertility in particular is vital. This
study was aimed to determine the prevalence and patterns of male infertility in patients visiting Massawa
Hospital outpatient department from June 2018 to June 2020.

The prevalence of male factor infertility on patients visiting Massawa hospital with infertility problems
was found to be 42%. This result was almost similar to other studies conducted by Boivin J et al 2007 [9]
showed 50%, Cooper TG et al. 2010[4] reported 40–50%, ÜnalÖztekin et al. 2019[7] showed 45.6%, Somé
Nagaonlé Eric et al 2016; 35.7% [10] and Toragall MM et al. 2019; 50%. [14] This higher prevalence of
male infertility could be mainly due to different social, environmental and psychological factors among
the study participants which need detailed analysis and evaluation of the problem.
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Majority (79.5%) of the study participants had primary type of male infertility and was common in
patients aged < 30 years. This was almost similar to a study conducted by ÜnalÖztekin et al. 2019 that
primary infertility was determined in 77.3% patients. [7] But it was higher to another study that primary
infertility concerned 52.3% of men. [10] This study further showed that about half of the study
participants with infertility complaints were below the age of 30 years.

The higher prevalence of primary type of infertility in the young group of population could have different
causes as social factors; smoking and working environment which need further prospective research to
identify the determinants of infertility problem.

This research showed that majority of the patients (56.3%) had low sperm count of < 15 million
sperms/ml and 12.5% had azospermia and patients aged 20 to 30 years had lower sperm count
compared to the other age groups. This was lower to a study conducted by Mehta et al. that prevalence
of azospermia in Kurnool and Jodhpur was 38.2% and 37.3% respectively. [11] Study conducted in Jaipur,
Rajasthan reveals that prevalence of maximum number of infertile males was azospermic (35%). [12] But
this result was higher to other studies that 10.3% [7] and 5.85%) [13] of males was azoospermic.

Most of the study participants (64.3%) had sperm motility of < 40% and it was highly pronounced on
those aged 20 to 30 years and commonly associated with primary type of infertility. This was higher to
other study that, low sperm motility was recorded as (30.09%). [14] This lower sperm count initiates for
prospective studies to determine the risk factors.

Even though most of patients had semen volume of above 1.5ml, they had relatively low sperm count;
thus the absolute sperm count was reduced. Most patients aged 20 to 30 years had relatively reduced
sperm count and motility; but this age group had higher semen volume compared to the other age
groups. This could be mainly explained that; the young age group could have social habits as smoking
and tobacco use which could affect the quality and quantity of their sperm.

Limitations
As the study was retrospective type based on semen analysis results, the determinants of infertility were
not evaluated. It was di�cult to retrieve further back ground characteristics of the male patient as their
type of work, duration of infertility and other social factors from their medical records to associate with
their semen analysis results. This prevalence of male factor infertility in Massawa Hospital can’t
generalize the general male factor prevalence in the country.

Conclusion
The prevalence of male factor infertility was relatively higher associated with primary type of infertility
predominance and it was common in patients aged 20 to 30 years. Even though most patients had higher
semen volume, the sperm analysis parameters (sperm count, motility and sperm morphology) were
markedly decreased in majority of patients.
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Recommendations
Based on the �ndings, further prospective researches that determine the risk factors for male factor
infertility, Comparative studies with different environmental and lifestyle factors, and determining the
general prevalence of infertility in the country are highly recommended to evaluate the association and
prevalence of infertility. Public awareness and health education on the potential lifestyle risks of male
factor infertility are important to protect the community from the modi�able life style factors which could
have direct or indirect effect on infertility. Based on the higher prevalence of male factor infertility; it is
also time to announce assisted fertility in our country and to familiarize a specialized care of infertility or
incorporate the comprehensive care to other existed programs.
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