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Intra- and inter-individual variability in human sperm
concentration, motility and vitality assessment during a
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is the evaluation of results for the same samples in several

The aim of the present study was to assess variability in laboratories. Using such an approach, a broad disagreement
the evaluation of human sperm concentration, motility and between the routine assessment of semen by different labora-
vitality. Technicians and biologists from 10 teams involved tories has been recently reported (Neuwinger et al., 1990;
in multicentre studies on semen quality attended the same Matson, 1995). A great inter-laboratory variability of the
laboratory, each team using its own methods and equipment results of semen analysis is not without consequence for the
to analyse the same semen samples. Inter-individual vari- patient: based on the semen sample, he might be classified as
ability was assessed from 17 fresh semen samples of varying normal by one laboratory, yet infertile by another. Therefore,
quality. Intra-individual variability was assessed from pools EQA is also required to ensure that different laboratories
of frozen samples for sperm concentration and motility produce comparable results which in turn allow similar assess-
and stained smears for vitality with three blind evaluations ment of the probability of conception, or advice on appropriate
by sample and smear. The mean inter-individual coefficients treatment for couples under investigation, whichever centre is
of variation were 22.9, 21.8 and 17.5% for sperm con- managing the infertility problem.
centration, motility and vitality respectively. There was Recently published retrospective studies indicate secular and
no statistical difference among participants for sperm geographical differences in semen quality (Carlsen et al., 1992;
concentration assessment, but significant differences for Auger et al., 1995; Fédération CECOS et al., 1997; Swan
both motility and vitality (both P < 0.05). The mean intra- et al., 1997). However, there are many possible methodological
individual coefficients of variation were 15.8, 26.2 and biases which prevent the drawing of final conclusions. Among
13.1% for sperm concentration, motility and vitality them, laboratory skews such as variability in semen analysis
respectively, with marked differences between expert and procedures and assessments have been mentioned (Brake
novice participants: concentration 9.8% versus 28.0%; and Krause, 1992; Tumon and Mortimer, 1992). Considering
motility 22.8% versus 33.0%; and vitality 10.0% versus forthcoming studies in this area, it is of special importance to
19.3%. The present data confirm the need for external evaluate whether differences in semen quality are real, or

reflect differences in measuring methods. Therefore, EQAquality control schemes for diagnostic purposes, and indi-
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allowed coverage of a wide range of values for the three characteristicsand IQC—which are complementary processes—should be
studied. Once collected, the samples were kept at 37°C for 1 h beforeperformed in the time course of this type of investigation on
assessment by the different participants of the workshop. Twelvesemen quality.
aliquots of equal volume (150 µl) of the semen samples were taken,In the few EQA schemes reported previously (Neuwinger
and distributed to the participants according to a pre-established orderet al., 1990; Matson, 1995; Cooper et al., 1999), samples of
of distribution in order to avoid bias related to time in the evaluation

prepared semen were sent to the participating laboratories. of sperm motility.
Such essential practice provides the opportunity for individual Since the volume of the semen sample was not large enough, intra-
laboratories to evaluate grossly their own methods against individual variability could not be assessed from evaluations made
those of others. However, one limitation is the fact that the on native material. For a blind evaluation, the samples for intra-
assessment of semen cannot be performed on native samples, individual assessment were coded and distributed at even intervals

of time during the entire week. Sperm concentration was assessedor under the usual conditions of semen analysis. For example,
from pools of five frozen samples kept at –20°C without cryo-assessment of sperm motility requires either frozen material
protectant. Each participant made three evaluations per sample. Eachto be diluted in a cryoprotectant, or is made by video recordings.
participant evaluated at random the percentage of motile spermatozoaOn the initiative of the Paris group, technicians and biologists
three times in five pools of frozen straws kept at –196°C with ainvolved in prospective multicentre studies on sperm produc-
cryoprotectant added. All straws for the motility assessment weretion and quality were invited to join for one week at the
thawed for 10 min at 37°C before the analysis. The percentage of

Reproductive Biology Laboratory, Hospital Cochin in Paris, live spermatozoa was assessed on five slides from patients previously
in order to analyse native or prepared semen samples of used for IQC, with three evaluations per sample for each participant.
various quality. This offered the possibility of an in-depth Eosin–nigrosin-stained smears were prepared according to WHO
assessment of their intra- and inter-individual variability in procedures (WHO, 1992).
monitoring of sperm concentration, motility and vitality.

Data analysis

Inter-participant variability
Materials and methods Inter-participant variability in the assessment of sperm concentration

and the percentages of motile and live spermatozoa was expressedStudy participants
as the coefficient of variation: CV (%) � 100�SD/mean value. AThe 13 participants working in 10 centres were laboratory technicians
random effect model (SAS mixed model software; SAS Institute Inc.(t) and biologists or physicians (b), mostly from sperm banks of the
Cary, NC, USA) was used to compare the values found by eachFrench network CECOS (Centre d’Etude et de Conservation des
participant for the three sperm characteristics studied. CorrelationŒufs et du Sperme humains) [T.B. (t), B.G. (t), O.S. (t), A.L. (t)
(Spearman’s rank correlation test) was used to assess whether theand M.D. (b)], but also from andrology or Assisted Reproductive
inter-participant variability in the evaluation of sperm concentrationTechnology laboratories in metropolitan France [G.P. (t), J.L. (b) and
and the percentages of motile and live spermatozoa were related toS.E.M. (t)] and abroad [N.N. (t), I.D. (b), M.K. (b), I.V.-K. (b) and
the average values of these characteristics. Bland–Altman plots (BlandL.K. (b)]. For data analysis, an identification number was assigned
and Altman, 1986) were used to illustrate the differences to the meanto each participant. However, two participants from one centre made
(%) for each participant and the 17 semen samples studied.all the semen analyses alternately or jointly at the same microscope.

Since they had very similar results for the three sperm characteristics
Intra-participant variabilitystudied, they were assimilated to a single participant for data analysis.
For the three sperm characteristics, intra-participant variability wasConsequently, in the results section, data are reported for only 12
expressed as the coefficient of variation: CV (%) � 100�SD/participants.
mean value.

Experimental design Influence of training
The participants were allocated to two groups according to their levelThe assessment of intra- and inter-individual variability in routine

semen analysis was made from semen samples obtained from healthy of practice in order to assess the possible role of training. The first
group included eight participants who had a daily practice of semendonors and infertile patients who gave informed consent for participa-

tion. All semen samples were collected by masturbation in the analysis, and at least 3 years experience. The second group included
four participants with recent training and/or episodic semen analysislaboratory after 3–5 days of sexual abstinence. The semen character-

istics evaluated in the present study were sperm concentration, the practice. According to these two groups, the differences in inter-
individual variability were assessed by classifying the participantspercentage of motile spermatozoa, and the percentage of living

spermatozoa. Only the overall motility (grades a � b � c; World into three categories: (i) exact and accurate; (ii) exact and inaccurate
or inexact and accurate; and (iii) inexact and inaccurate. The thresholdsHealth Organization, 1992) was considered in data analysis because

only five teams had a separate evaluation of the four WHO grades. chosen for exactness were an average difference from the mean (%)
for the 17 samples studied �15% for sperm concentration and theNo participant followed rigorously the WHO guidelines for routine

semen analysis, and there were some differences in procedure among percentage of motile spermatozoa, and �10% for the percentage of
live spermatozoa. The thresholds chosen for accuracy were an averagecentres, as summarized in Table I. Except for the microscopes, each

participant used their own equipment, e.g. counting chamber, diluents, SD of the difference to the mean for the 17 samples studied �10%
for the three sperm characteristics. The differences in intra-individualpipettes and tips, dyes, and followed their usual working method.

The assessment of inter-individual variability was made from the variability were expressed as the mean of the intra-individual CV in
both groups. After data analysis, an individual detailed report withanalysis of 17 fresh semen samples collected by the healthy donors

and infertile patients during the time course of the workshop. This recommendations was sent to each participant; this allowed them to

2361



J.Auger et al.

Table I. Semen analysis procedures used by the 10 participating laboratories

Characteristic Equipment or procedure Number of teams

Sperm concentration Type of counting chamber
Neubauera 1
Malassez 5
Thoma 3
Makler 1

Type of dilution
1/2 to 1/100 1
1/2 to 1/20 1
1/10–1/20 2
1/20 5
No dilution 1

Positive displacement pipette for dilution
Yesa 2
No 8

Cells counted
Mature germinal cells with taila 1
Mature germinal cells with tail � tail-less heads 9

% Motile spermatozoa Depth of sample
20–30 µma 3
�20 µm 2
�30µm 4
Variable 1

Final magnification
�200 and �400a 4
�200 1
�100 and �400 1
�400 4

Temperature
37°Ca 8
Room temperature 2

Grading
a/b/c/da 5
a�b/c/d 2
a/b�c/d 2
a�b�c/d 1

% Live spermatozoa Staining method
Eosin–nigrosina 10

Counting on smear
Yesa 6
Nob 4

Final magnification
�400 5
�1000 5

Number of spermatozoa counted
100a 8
200 2

aEquipment or procedure recommended in the WHO Manual (World Health Organization, 1992).
bFrom a 10 µl drop of the mixture between slide and coverslip.

evaluate their own results in comparison with the mean values tion assessment, while the evaluations of the percentage of
obtained by the group. motile spermatozoa and the percentage of live spermatozoa

were found to differ significantly, using the random model
effect (P � 0.05 for both). There was a positive significantResults
correlation between the mean value of sperm concentration

Inter-participant variability obtained by the 12 participants and the SD (r � 0.97, P �
The mean values and means of percentage of variation between 0.001; Figure 1a), indicating the lowest homogeneity in the
each participant and the mean of the 12 individuals for the assessment for the highest values, and also the converse. A
three sperm characteristics are summarized in Table II. The negative, non-significant correlation was found between the
overall mean coefficients of variation for the 12 participants mean value of the percentage of motile spermatozoa obtained
and the 17 samples studied were 22.9% for sperm concentra- by the 12 participants and the SD (r � –0.38, P � 0.14;
tion, 21.8% for the percentage of motile spermatozoa, and Figure 2a). A significant negative correlation was found
17.5% for the percentage of live spermatozoa. There was no between the mean value of the percentage of live spermatozoa

and SD (r � –0.76, P � 0.001; Figure 3a), indicating greatestsignificant difference among participants for sperm concentra-
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Table II. Inter-individual variability in sperm concentration, motility and vitality for 17 fresh semen samples

Participant Sperm concentration % Motile spermatozoa % Live spermatozoa

Mean value Mean Mean value Mean Mean value Mean
(�106/ml)a variationb (%)a variationb (%)a variationb

1 72.2 �6.9 48.8 �5.9 73.8 9.8
2 77.8 2.7 46.8 �10.1 73.3 9.6
3 51.0 �30.0 63.7 20.5 60.8 �11.5
4 85.0 12.3 53.8 3.4 65.9 �2.6
5 82.4 11.4 52.1 �3.3 59.9 �13.6
6 72.0 �9.1 49.1 �8.2 76.5 13.3
7 67.6 �12.4 46.5 �14.1 54.6 �20.3
8 73.8 15.4 45.8 �15.9 55.4 �19.2
9 78.3 �0.8 47.4 �11.0 76.5 14.2

10 70.4 1.0 54.5 2.1 78.9 17.8
11 82.4 3.1 64.2 22.8 65.9 �2.2
12 81.5 4.7 61.2 17.6 69.7 4.0
Mean 74.6 52.9 67.6
CV (%)c 22.9 21.8 17.5

aMean value of the 17 samples analysed.
bMean for the 17 samples of the percentage of variation between the estimation of each sample by the participant and the mean calculated from the values
measured by all 12 participants.
cMean of the 17 coefficients of variation (CV � 100�SD/mean value) corresponding to the evaluation by all 12 participants.

Figure 1. Inter-individual variability in sperm concentration. (a) Relationship between SD and mean value of sperm concentration calculated
by the 12 participants for the 17 semen samples analysed; (b, c, d) Bland–Altman plots of three typical profiles of sperm count assessment
by three different participants according to the mean value for the group. (b) Participant 12 is counting in the 15% interval around the mean
value; (c) participant 3 is counting low; (d) participant 4 is counting high.

homogeneity in the assessment for the highest values, and also results (Figures 1b, 2b and 3b), while some had a tendency
to evaluate systematically low (Figures 1c, 2c and 3c) orthe converse. Among participants, and with regard to the mean

values of the group, some participants provided superimposable systematically high (Figures 1d, 2d and 3d). In the present
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Figure 2. Inter-individual variability in the percentage of motile spermatozoa. (a) Relationship between SD and mean value of percent
motility calculated by the 12 participants for the 17 semen samples analysed. (b, c, d) Bland–Altman plots of three typical profiles of
motility assessment according to the mean value for the group. (b) Participant 10 is evaluating in the 15% interval around the mean value
for a majority of samples; (c) participant 8 is evaluating low; (d) participant 3 is evaluating high.

study, no deviations from the mean values or wider intra- sperm concentration, 1.4-fold higher for the percentage of
motile spermatozoa, and 1.9-fold higher for the percentage ofindividual variations were found which could be related to the

equipment or procedure used. live spermatozoa.

Intra-participant variability
DiscussionFor each participant, a mean coefficient of variation was

calculated which measured the extent of variation among the Semen analysis is important in the diagnosis of male infertility
(Rowe et al., 1993) and for measuring the influence ofthree evaluations for the five frozen–thawed semen samples

studied blindly for sperm concentration and motility, and also xenogenic factors on male genital tract function (Wyrobek,
1983). Even when standardized according to recommendationsamong the three evaluations for the three smears studied for

vitality (Figure 4). The average values of CV for the 12 of national or international organizations (WHO, 1999), the
methods used by most laboratories remain very subjective.participants were 15.8% for the evaluation of sperm concentra-

tion (despite noticeable variation among participants), 26.2% Therefore it has been recommended that internal and external
quality controls should be developed, and the variationsfor the percentage of motile spermatozoa (despite homogeneous

variation among participants), and 13.1% for the evaluation observed between and within the persons performing semen
analysis be quantified (Mortimer, 1994; Michelmann, 1997;of the percentage of live spermatozoa.
De Jonge, 1998; WHO, 1999). Both are necessary to find the

Influence of training causes of the differences and to assess the influences of
those differences on sperm evaluation which may act asInter- and intra-participant variability in sperm concentration

and percentages of motile and living spermatozoa evaluations confounding factors in the evaluation of temporal and geo-
graphical variations in semen quality.categorized according to the training of the participants are

shown in Table III. There were marked differences in the A mean inter-individual CV for sperm concentration of
22.9% was found for the 12 participants and the 17 semeninter- and intra-individual variability (although not significant

due to the low sizes of the groups) between both groups of samples studied. There was no significant difference in the
values of sperm concentration obtained by the differentparticipants according to their level of experience and training.

The intra-participant mean CV for the group of participants participants using different dilution methods and counting
chambers. In an external quality control study (Neuwingerwith episodic practice or low training were 2.9-fold higher for
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Figure 3. Inter-individual variability in the percentage of living spermatozoa. (a) Relationship between SD and mean value of percent live
spermatozoa calculated by the 12 participants for the 17 semen samples analysed. (b, c, d) Bland–Altman plots of three typical profiles of
sperm vitality assessment according to the mean value for the group. (b) Participant 11 is counting in the 15% interval around the mean
value for a majority of samples; (c) participant 7 is counting low; (d) participant 10 is counting high.

et al., 1990), which included 10 experienced German reported results of workshops organized on a similar principle
to the present study. In the first (Jequier and Ukombe, 1983),laboratories for the evaluation of eight sperm samples, the

mean CV was 37.5%. This result was obtained despite the 26 technicians and pathologists from medical laboratories
participated, and a mean inter-individual CV of 44.3% forstudy being carried out on clean preparations of spermatozoa

selected by swim-up—a condition that is not normally applied sperm concentration was found. However, only a single
semen sample was studied (mean value 46.7�106 spermatozoa/for routine semen analysis. From the data of the EQA made

under the auspices of the British Andrology Society reported ml; range: 10–98�106 spermatozoa/ml). In the second study
(Jorgensen et al., 1997), technicians from four experiencedpreviously (Matson, 1995), the mean inter-individual coeffi-

cient of variation for sperm concentration assessment was teams involved in research on geographical variations of semen
quality joined for 1 week to analyse 26 semen samples. Despitecalculated to be 64.7% for the technicians from the 20

laboratories which were supposed to be trained for routine the use of different equipment and procedures, and that the
mean inter-individual CV for sperm concentration was notsemen analysis and who evaluated 24 semen samples. In the

current study, and in the German and British studies, the provided, the authors concluded that there was a remarkable
consistency between teams for the vast majority of samplessamples studied covered a wide range of sperm concentrations.

The observed differences in CV might reflect a more important studied. From the present study, it could be said that deviations
from the mean values or the intra-individual variations weredisparity in the equipment and procedure steps used for sperm

concentration measurement in the British and German studies, not dependent on the equipment used or the procedure followed
(data not shown), and that daily practice and training arewhich unfortunately were not reported in the publications. The

differences in the British and German studies could also have important modulators of the variations observed between
laboratories. However, the unexpected result of greater inter-resulted from additional factors of variation related to the

mailing of the samples. The time between the collection and participant variations for high concentrations (Figure 1a)
rather than lower variations (WHO, 1999) despite a greaterpreparation of samples and their analysis might lead to the

biological material being damaged. From the current study, number of spermatozoa being counted by most participants,
suggested that the different counting chambers used, as wellit could be postulated that when the sperm concentration

assessments are made on fresh samples, the inter-individual as the different dilutions applied for high concentrations or
the different pipettes used for dilution, contributed to thisCV is lower than previously reported. Two studies have
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in a more recent study (Jorgensen et al., 1997), where the
methodologies for sperm motility assessment were hetero-
geneous. In the present study, there was also an important
disparity in the methodology for the assessment of sperm
motility. Sperm motility assessment is clearly influenced by
the temperature or the depth of the chamber used (Le Lannou
et al., 1992; Kraemer et al., 1998). However, there is no a
priori reason that this could influence markedly the estimation
of the overall motility (a � b � c WHO grades). Therefore,
the major factors of variation are probably related to the
amount of training of the observer: the results of the present
trial for intra-individual variability revealed that experienced
participants had a CV of 22.8% compared with 33.0% for
participants recently trained and/or with episodic practice.
However, it should be pointed out that these values expressed
the overall within-participant variation for all participants: in
Figure 4, it can be seen that there were quite important
differences in intra-individual variation among participants,
and from one sample to another. Nevertheless, intra-observer
variability in assessing sperm motility appeared to be related
to the amount of training of the observer. Low intra-individual
variation in the evaluation of sperm motility (CV �15%) was
reported for highly trained technicians from the same laboratory
(Neuwinger et al., 1990; D.Mortimer, personal communica-
tion). However, better reproducibility in the assessment of
sperm motility could also depend on the natural ability of the
observer for this subjective task, as was suggested in an earlier
study (Dunphy et al., 1989).

The current study appears to be the first to report results of
quality control in the assessment of the percentage of live
spermatozoa. Due to the principle of the test of vitality
(immobilized spermatozoa, with or without staining) and its
quantitative nature, a low variability was expected. The lowest
inter- and intra-individual CV were found for this characteristic
(17.5% and 13.1% respectively) in comparison with CV found
for the two other sperm characteristics studied. This result was

Figure 4. Intra-individual variability [coefficient of variation, CV obtained despite there being small variations in procedures
(%)] in the evaluations of sperm concentration, motility and vitality.

among participants, or that in the intra-individual trial someFive samples (u, s, e, ,, n) were analysed blindly three times
participants evaluated this characteristic on smears, despitefor sperm concentration and motility by each of the 12 participants.

Three slides (u, s, n) were analysed blindly three times for sperm normally performing the test with a fresh drop of the stained
vitality by each of the 12 participants. Results are expressed as the semen deposited on a slide (see Table I). Because of the
CV for each sample, the mean CV for the five samples for each remarkable homogeneity found for the percentage of living
participant (–) and for all participants (continuous line).

spermatozoa (which can be further improved), percentage of
living spermatozoa should be incorporated in repeated EQA
(and of course IQC) schemes. Moreover, it could be useful tohigher variation. This result illustrated the utmost need for

standardized methods to minimize variations in sperm counting report percentage of living spermatozoa in studies on secular
and geographical variation in semen quality because of theamong laboratories. The present study also suggested that

EQA using the same semen samples evaluated by various probably low confounding effect of its measure, and that this
characteristic reflects the maturation of spermatozoa in thepeople at the same time lowers variation compared with EQA

using biological materials sent to various laboratories. male genital tract, which in turn influences their survival in
the female genital tract and their fertilizing ability.The inter-individual CV of sperm motility assessment was

21.8%, and therefore very similar to the CV found in an earlier Past and present EQA and IQC raised an unsolved question
in the absence of highly reproducible methods to assess semenstudy (Neuwinger et al., 1990). Since the assessments of

overall motility in this last study were made from material quality, namely, what is the target value? As has been proposed
in the UK NEQAS (United Kingdom National Quality Controlfrozen with a cryoprotectant (which makes the evaluation more

difficult), it might be supposed that the methodologies used Assessment Schemes, Sheffield, UK) in Andrology, it can be
decided that the mean value obtained from highly experiencedwere more homogeneous and/or the participants more trained.

Very wide variations in the evaluations of motility were found laboratories is the reference value (Cooper et al., 1999).
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Table III. Inter- and intra-individual variability in sperm concentration, motility and vitality for participants re-grouped according to their level of experience
and practice

Inter-individual variability Intra-individual variability
Number of participants: Mean CV (%)

Exact and accuratea Exact and inaccurate or Inexact and inaccuratea

inexact and accuratea

Sperm concentration
Group Ab 4 4 0 9.8

Group Bb 0 2 2 28.0
% Motile spermatozoa

Group A 1 6 1 22.8
Group B 1 1 2 33.0

% Live spermatozoa
Group A 0 5 3 10.0
Group B 0 2 2 19.3

aThe thresholds chosen for exactness were an average difference to the mean (%) for the 17 samples studied �15% for sperm concentration and the
percentage of motile spermatozoa and �10% for the percentage of live spermatozoa; the thresholds chosen for accuracy were an average SD of the difference
to the mean for the 17 samples studied �10% for the three sperm characteristics.
bGroup A: technicians or biologists with daily practice of semen analysis and �3 years of training (n � 8); Group B: technicians or biologists with recent
training and/or episodic semen analysis practice (n � 4).

However, previously reported studies (Neuwinger et al., 1990; requisites for novices in the field to minimize their basal
variability in assessment (Mortimer, 1994). Subsequently, regu-Jorgensen et al., 1997) and the present study indicate that even

experienced groups have a noticeable amount of disagree- lar IQC and EQA are needed to reduce the variability inherent
to semen analysis practice, and therefore the differencesment for some characteristics. It has not been demonstrated

that the mean value obtained by these teams provides the best between evaluations made by different laboratories. Discussion
of the results with the biologists in charge of the laboratories isreference point. Therefore, efforts should be made to develop

reproducible objective methods in order to provide reliable essential for motivating the participants and defining corrective
measures if necessary. The positive effects of these measurestarget values, particularly for quality control schemes. There

are some perspectives with the use of flow cytometry applied have been reported previously (Björndahl and Kvist, 1998;
Punjabi and Spiessens, 1998). The significant improvementsto sperm concentration assessment (Neuwinger et al., 1990).

Unfortunately, there is no current objective method which in the evaluation of semen characteristics resulting from these
strategies are particularly important in order to harmonizeallows reproducible assessment of the percentage of motile

spermatozoa. In particular, computer-assisted semen analysis results between laboratories, and ultimately for the management
of infertile couples.(CASA), which is the sole technology offering the possibility

to analyse sperm motion reliably (provided that there is IQC is also required for intra-centre studies on temporal
trends in semen quality to provide evidence that the observedrigorous control of all stages of the analysis; Kraemer et al.,

1998), has not proved to be superior to visual estimation in variations are real, and that a better agreement in semen
assessment made by various laboratories is also the basis forterms of reproducibility of results. Expert groups in andrology

do not recommend the use of CASA to assess percent motility validating conclusions of multicentre studies on differences in
semen quality. Therefore, any future prospective study in thisof spermatozoa (Mortimer et al., 1995; ESHRE Andrology

Special Interest Group, 1998). However, it should be pointed field should be based on standardized methods and should
include internal and/or external quality assessments, dependingout that CASA might be very useful in quality control schemes

to discriminate between the relative amounts of WHO grades on the type of study. For planned multicentre studies, a prestudy
EQA should be performed, followed by corrective measuresa and b motile spermatozoa (Yeung et al., 1997), since

assessment of such spermatozoa is a major source of variability if necessary, as in a recent study of geographical variation in
semen quality in Europe (Jorgensen et al., 1997). This isamong individuals and laboratories (Dunphy et al., 1989).
very useful when the same characteristic cannot be analysedFinally, no reproducible objective method has been proposed
centrally, as may be done for sperm morphology. Moreover,for the assessment of sperm vitality by microscopy, and the
the initial EQA should be followed by repeated quality controlmethods to distinguish between viable and non-viable cells
in the complete time course of the study in order to identifyusing fluorescent dyes (e.g. propidium iodide) and flow
any possible deviation in assessment. Such approaches offercytometry applied to the evaluation of mammalian sperm
the opportunity to adjust data in the statistical analysis for takingviability (Garner et al., 1986; Auger et al., 1989) are not
into account the variations related to methodological factors.adapted for routine semen analysis. Furthermore, it was
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