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Abstract    
Semen analysis is the core screening test for male fecundity, and the WHO has produced a series of 
manuals with recommended methodology to minimize technical variation together with reference ranges 
to help standardize clinical interpretation. Whilst numerous reports show semen characteristics vary 
between geographical locations and racial groups, African men were not included in the analyses 
undertaken to provide data for the reference ranges included in the WHO 5th Edition manual. Before the 
current global reference ranges published by WHO can be used by African laboratories, they must 
confirm their suitability for local African men. Futhermore, the standardized methods described in the 
WHO 5th Edition manual need to be used and validated in African Laboratories before verification studies 
for African subjects can be undertaken, and the inclusion of results from African men when the 6th Edition 
manual is written would seem warranted. 

 
Disclaimer: Authors declare no conflicts of interest, whether of a financial or other nature   
J Reprod Biotechnol Fertil 8:25-29 
Correspondence: Ezute A; email: ezutesunday2015@yahoo.com     
Keywords: Accuracy, African, reference values, semen analysis, WHO 
 

    

Introduction    
 
Infertility affects more than 45 million couples 
globally and that number is rising, with the 
highest prevalence seen in South Asia, Sub-
Saharan Africa, North Africa/Middle East, and 
Central/Eastern Europe and Central Asia 
(Mascarenhas et al., 2012). Semen analysis is 
the core screening test for male infertility but has 
repeatedly been observed to show large 
technical variation due to difficulties in the 
control of accuracy and precision (Filimberti et 
al., 2013, Matson, 1995, Punjabi et al., 2016), 
leading to discussion regarding  the 
requirements necessary for a laboratory to 
function optimally (Björndahl et al., 2004, 
Tomlinson, 2010). This current opinion paper 
discusses the challenges faced by African 
laboratories in using the reference ranges 
currently provided by the World Health 
Organisation (WHO, 2010), and ensuring 
widespread accuracy and precision using 
appropriate methodology. 
 

Challenges for African laboratories 
 
Racial and geographical differences in 
semen parameters 
The measurement of semen quality as a 
surrogate measure of male fecundity in clinical 
andrology must consider racial and geographical 
differences that may exist in semen values. Four 
studies comparing Black and White men were 
identified and the details are listed in Table 1. A 
study investigating men from different racial 
groups within one country (the United States) 
that had recently fathered a child reported that 
Black men had a lower semen volume, sperm 
concentration and total motile count than White 
men (Redmon et al., 2013). Similary, a study 
using data for prospective semen donors 
showed a reduced total motile sperm 
concentration in specimens from African 
American men compared to White men (Chang 
et al., 2018). Taking a different approach by 
investigating geographical differences, a study 
comparing  infertile  men  from  the  Middle East  
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and North Africa (MENA) with non-MENA 
infertile men showed MENA men had an 
increased semen volume but reduced sperm 
concentration, motility and morphology, and an 
increased prevalence of the classifications of 
oligozoospermia, asthenozoospermia and 
teratozoospermia (Elbardisi et al., 2018). 
Interestingly, methods and reference ranges of 
the WHO manual 5th Edition (WHO, 2010) were 
said to have been used. Elsewhere, a semen 
abnormality was reported as being present more 
frequently in MENA men attending a European 
clinic (Feichtinger et al., 2016).  
 
Semen analysis in Africa and clinical 
interpretation 
Reports on the frequency of different categories 
of semen quality have been made for male 
partners of infertile couples in Madagascar 
(Idrisa et al., 2001) and different parts of Nigeria 

(Akinola et al., 2010, Garba‑Alkali et al., 2018, 

Jimoh et al., 2012, Obiechina et al., 2002, 
Ugwuja et al., 2008) although there was no 
comparative aspect, only the epidemiological 
findings. Other reports from Nigeria have 
described the semen of fertile men (Akande et 
al., 2011) and both fertile and infertile men 
(Sobowale and Akiwumi, 1989). A meta-analysis 
has used publications from a number of African 
countries to investigate changes in semen 
quality over time (Sengupta et al., 2017) 
showing an overall 72.6% decrease in mean 
sperm concentration over the past 50 years, and 
is in stark contrast to the smaller overall 32.5% 
decrease in mean sperm concentration in 
European men over the same time frame 
(Sengupta et al., 2018). This difference in the 
rate of decline may also make the current use of 
the same reference ranges for both groups of 
men to be inappropriate. Similarly, two studies 
with increased  proportions of Black men with 
semen abnormalities when compared with White 
men may be a true finding (Elbardisi et al., 2018, 
Feichtinger et al., 2016), but it could also simply 
be that the clinical interpretation may not be 
aligned with the current reference ranges. 
Whilst one can understand how semen analysis 
techniques can be evaluated and reliable ones 
identified, it is less clear how reference ranges 
are derived and whether they apply to all racial 
groups. The current WHO manual (WHO, 2010) 
is the most transparent of the WHO series of 
manuals, using data collected from a number of 

sites (Cooper et al., 2010). Interestingly, there 
were no African sites included in the study and 
so there is a need to verify these global ranges 
for African men given the previous reports of 
racial differences. However, before this can be 
done or data generated for future revisions of 
the reference ranges, African laboratories 
should demonstrate that they are using the 
recommended methods. 
 
Standardization of methods used, accuracy 
and precision 
The results of semen analysis depend 
significantly on the methodology used and 
studies continue to confirm this (Peng et al., 
2015), so the World Health Organization has 
worked hard to define standardized methods for 
semen analysis, producing five manuals from 
1980 (Belsey et al., 1980)  through to the current 
5th Edition (WHO, 2010). Unfortunately, 
however, surveys in a range of countries such 
as the USA, Germany, UK and Poland 
consistently show that the recommended 
methods are not adopted widely (Keel et al., 
2002, Nieschlag et al., 2018, Riddell et al., 2005, 
Walczak-Jedrzejowska et al., 2013). Whilst 
publications from African laboratories indicate 
that the WHO methodology of the day is being 
followed, as described above, the methodology 
used by routine laboratories performing semen 
analysis is yet to be defined. 
 
Laboratories around the world responsible for 
the analysis of men's semen have consistently 
displayed a poor accuracy of results as reported 
by external quality assurance schemes (Alvarez 
et al., 2005, Keel et al., 2000, Matson, 1995, 
Punjabi et al., 2016). The real value of external 
quality assurance schemes is then as a 
surveillance tool so that laboratories can monitor 
their own accuracy and implement corrective 
action if there is a problem, and the utilization of 
such schemes by African laboratories would be 
valuable in identifying methodological bias. 
 

Summary 
There is a significant body of evidence to show 
differences in values obtained at semen analysis 
for Black and non-Black men. Whilst the current 
WHO reference ranges were derived using 
evidence-based methodology, the men studied 
were only from a relatively small number of 
WHO center in a small number of countries and 
there were no men from Africa. Before using 
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these global reference ranges, African 
laboratories must confirm the suitability of the 
reference ranges for local African men. 
However, before undertaking such verification 
studies on African men or generating data for 
future revisions of the reference ranges, 
laboratories need to use standardized 
methodology as described in the WHO 5th 
edition to maximize accuracy and precision, 
using methods matched to the reference ranges. 
Some form of audit of methods used routinely by 
African laboratories to confirm adherence to the 
recommended methods would appear 
necessary. In addition, the inclusion of results 
from African men in the data used to derive the 
reference ranges for the forthcoming WHO 6th 
Edition manual must be considered, and some 
form of African representation to the WHO would 
seem warranted. 
 

Note Added at Proof 
 
Thank you to Dr Franken for his insightful 
comments (Franken, D. Personal 
communication, 2019). Due to the large 
technical variability of semen analysis, as 
revealed repeatedly by EQA program, it is 
suggested any new data used in the calculation 
of reference ranges come from laboratories that 
use WHO methodology which has been fully 
verified to guarantee acceptable accuracy and 
precision. 
 

References  
Akande T, Isah H, Sekoni V, Pam I. The 

semen of fertile men in Jos, Nigeria. Journal of 
Medical Laboratory Science. 2011; 20(1): 33-36. 

Akinola O, Fabamwo A, Rabiu K, Akinoso O. 
Semen quality in male partners of infertile 
couples in Lagos Nigeria. International Journal 
of Tropical Medicine. 2010; 5(2): 37-39. 

Alvarez C, Castilla J, Ramirez J, Vergara F, 
Yoldi A, Fernandez A, Gaforio J. External quality 
control program for semen analysis: Spanish 
experience. J Assist Reprod Genet. 2005; 
22(379-387. 

Belsey M, Moghissi K, Eliasson R, Paulsen C, 
Gallegos A, Prasad M (1980). WHO laboratory 
manual for the examination of human semen 
and semen-cervical mucus interaction, Press 
Concern: Singapore. 

Björndahl L, Tomlinson M, Barratt CL. Raising 
standards in semen analysis: professional and 

personal responsibility. J Androl. 2004; 25(6): 
862-863. 

Chang S, Lee J, Bar-Chama N, Shamonki J, 
Antonelli C, Copperman A. Racial variation in 
semen quality from nearly 2,000 US sperm 
donors. Fertil Steril. 2018; 110(4): e280. 

Cooper T, Noonan E, von Eckardstein S, 
Auger J, Baker H, Behre H, Haugen T, Kruger T, 
Wang C, Mbizvo M, Vogelsong K. World Health 
Organization reference values for human semen 
characteristics. Hum Reprod Update. 2010; 
16(3): 231-245. 

Elbardisi H, Majzoub A, Al Said S, Al Rumaihi 
K, El Ansari W, Alattar A, Arafa M. Geographical 
differences in semen characteristics of 13 892 
infertile men. Arab Journal of Urology. 2018; 
16(1): 3-9. 

Feichtinger M, Göbl C, Weghofer A, 
Feichtinger W. Reproductive outcome in 
European and Middle Eastern/North African 
patients. Reproductive Biomedicine Online. 
2016; 33(6): 684-689. 

Filimberti E, Degl'Innocenti S, Borsotti M, 
Quercioli M, Piomboni P, Natali I, Fino M, 
Caglieresi C, Criscuoli L, Gandini L, Biggeri A, 
Maggi M, Baldi E. High variability in results of 
semen analysis in andrology laboratories in 
Tuscany (Italy): the experience of an external 
quality control (EQC) programme. Andrology. 
2013; 1(3): 401-407. 

Garba‑Alkali AE, Adesiyun AG, Randawa A. 

Semen profile of male partners of women 
attending infertility clinic in Zaria, Nigeria. 
Tropical Journal of Obstetrics and Gynaecology. 
2018; 35(3): 256-260. 

Idrisa A, Ojiyi E, Tomfafi O, Kamara TB, 
Pindiga HU. Male contribution to infertility in 
Maiduguri, Nigeria. Tropical Journal of 
Obstetrics and Gynaecology. 2001; 18(2): 87-
90. 

Jimoh A, Olawui T, Olaiya Omotoso G. 
Semen parameters and hormone profile of Men 
investigated for Infertility at Midland Fertility 
Centre, Ilorin, Nigeria. Journal of Basic and 
Appiedl Sciences. 2012; 8(1)6-9. 

Keel B, Quinn P, Schmidt CJ, Serafy NJ, 
Serafy NS, Schalue T. Results of the American 
Association of Bioanalysts national proficiency 
testing programme in andrology. Hum Reprod. 
2000; 15(3): 680-686. 

Keel BA, Stembridge TW, Pineda G, Serafy 
NT. Lack of standardization in performance of 
the semen analysis among laboratories in the 
United States. Fertil Steril. 2002; 78(3): 603-608. 



Opinion: Semen analysis in Africans  
Ezute et al. 2019  29 
 

29 
 
 

Mascarenhas MN, Flaxman SR, Boerma T, 
Vanderpoel S, Stevens GA. National, regional, 
and global trends in infertility prevalence since 
1990: a systematic analysis of 277 health 
surveys. PLoS Medicine. 2012; 9(12): 
e1001356. 

Matson P. External quality assessment for 
semen analysis and sperm antibody detection: 
results of a pilot scheme. Hum Reprod. 1995; 
10(3): 620-625. 

Nieschlag E, Pock T, Hellenkemper B. 
External Quality Control of Semen Analysis 
Reveals Low Compliance with WHO Guidelines. 
Journal für Reproduktionsmedizin und 
Endokrinologie. 2018; 14(6): 306-310. 

Obiechina N, Okoye R, Emelife E. Seminal 
fluid indices of men attending infertility clinic at 
St. Charles Borromeo Hospital, Onitsha, Nigeria 
(1994-1998). Nigerian Journal of Medicine. 
2002; 11(1): 20-22. 

Peng N, Zou X, Li L. Comparison of different 
counting chambers using a computer-assisted 
semen analyzer. Systems Biology in 
Reproductive Medicine. 2015; 61(5): 307-313. 

Punjabi U, Wyns C, Mahmoud A, Vernelen K, 
China B, Verheyen G. Fifteen years of Belgian 
experience with external quality assessment of 
semen analysis. Andrology. 2016; 4(6): 1084-
1093. 

Redmon JB, Thomas W, Ma W, Drobnis EZ, 
Sparks A, Wang C, Brazil C, Overstreet JW, Liu 
F, Swan SH. Semen parameters in fertile US 
men: the Study for Future Families. Andrology. 
2013; 1(6): 806-814. 

Riddell D, Pacey A, Whittington K. Lack of 
compliance by UK andrology laboratories with 
World Health Organization recommendations for 
sperm morphology assessment. Hum Reprod. 
2005; 20(12): 3441-3445. 

Sengupta P, Borges Jr E, Dutta S, Krajewska-
Kulak E. Decline in sperm count in European 
men during  the  past  50 years.  Human 
Experimental Toxicology. 2018; 37(3): 247-255. 

Sengupta P, Nwagha U, Dutta S, Krajewska- 
Kulak E, Izuka E. Evidence for decreasing 
sperm count in African population from 1965 to 
2015. African Health Sciences. 2017; 17(2): 
418-427. 

Sobowale O, Akiwumi O. Testicular volume 
and seminal fluid profile in fertile and infertile 
males in Ilorin, Nigeria. International Journal of 
Gynecology & Obstetrics. 1989; 28(2): 155-161. 

Tomlinson M. Is your andrology service up to 
scratch? Human Fertility. 2010; 13(4): 194-200. 

Ugwuja E, Ugwu N, Ejikeme B. Prevalence of 
low sperm count and abnormal semen 
parameters in male partners of women 
consulting at infertility clinic in Abakaliki, Nigeria. 
Afr J Reprod Health. 2008; 12(1): 67-73. 

Walczak-Jedrzejowska R, Marchlewska K, 
Oszukowska E, Filipiak E, Bergier L, 
Slowikowska-Hilczer J. Semen analysis 
standardization: is there any problem in Polish 
laboratories? Asian Journal of Andrology. 2013; 
15(5): 616-621. 

WHO (2010). WHO laboratory manual for the 
examination and processing of human semen, 
World Health Organization: Geneva, 
Switzerland. 

 
           

 


