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Purpose: We evaluated the usefulness of a home-based device (SwimCountTM) compared with World Health Organization 
(WHO) 5th semen analysis in screening for male fertility in Asian men.
Materials and Methods: One hundred Asian men who visited CHA Seoul Station Fertility Center for evaluation of fertility 
were included. Semen samples were analyzed and compared with the SwimCountTM results. An aliquot of 0.5 mL of the se-
men sample was added to the SwimCountTM and a WHO 5th semen analysis was performed. Results were categorized as 
low (<5×106/mL), and normal to high (≥5×106/mL) total progressively motile sperm concentration. Receiver operating char-
acteristic curve analysis was performed to evaluate the accuracy of the SwimCountTM.
Results: The mean total progressively motile sperm concentration was 26.7×106/mL. Semen analysis revealed that 28% of the 
samples were below the threshold count of 5 million/mL total progressively motile sperm concentration. The mean total pro-
gressively motile sperm concentration of the light color SwimCountTM result group determined by semen analysis was 7.5×106/
mL, and the mean total progressively motile sperm concentration of the moderate to dark color SwimCountTM result group 
was 34.2×106/mL. An area under the receiver operating characteristic curve of 0.85 (95% confidence interval, 0.77–0.94; 
p<0.001) was obtained when the SwimCountTM was compared with semen analysis. The sensitivity and specificity were ob-
tained at a cut off value of 5.0×106/mL total progressively motile sperm concentration, giving a sensitivity and specificity of 
87.5% and 73.4%.
Conclusions: We confirmed the reliability of the SwimCountTM as a home-based device for male fertility by evaluating the to-
tal progressively motile sperm concentration.
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INTRODUCTION

Infertility is a reproductive health issue that affects 
about 10% to 15% of couples, and male factors contrib-
ute to about approximately half of all cases [1]. Semen 
analysis using the 2010 World Health Organization 
(WHO) criteria is the most important initial test in 
evaluating male infertility [2,3]. However, it is difficult 
to diagnose the etiology of male infertility by sperm 
counts alone. Even though such quantitative informa-
tion is important, qualitative parameters such as the 
total progressively motile sperm concentration (TPMSC) 
are also important parameters for evaluating male in-
fertility [4,5]. 

There are several drawbacks for men using the typi-
cal laboratory rooms provided for semen collection, 
in that they can feel severe stress or embarrassment, 
and some experience psychogenic erectile dysfunction 
or ejaculation disorders [6]. Additionally, conventional 
semen analyses vary because of inter-laboratory vari-
ability caused by inconsistency of standard criteria and 
restrictions in availability to specialized fertility cen-
ters [7].

A simple home-based sperm test kit could be used 
comfortably in private, and using a home based sperm 
test kit allows for the early detection of seminal de-
fects rather than waiting for natural pregnancy for a 
couple of years. For successful pregnancy the TPMSC 
is an important factor in conventional semen analy-
sis [8]. Here, a home-based sperm test kit (DS/EN ISO 
13485:2016, 49.99 Euro; SwimCountTM; MotilityCount 
ApS, Valby, Denmark) was used to provide informa-
tion on TPMSC. To the best of our knowledge, this 
sperm test kit is not widely used in Asian countries. 
Therefore, we aimed to evaluate the reliability of the 

SwimCountTM device in screening for male subfertility 
among Asian men.

MATERIALS AND METHODS

1. Study cohort
We performed prospective semen analysis with 100 

Asian men aged 20 to 50 years who visited the high 
volume fertility center to evaluate their fertility, from 
April 2018 to July 2018. Men with a semen volume <1 
mL, and other ethnic groups such as those of European 
origin and African-Americans were excluded.

2. Ethics statement
The procedure of the study protocol was approved by 

the Institutional Review Board (IRB) of CHA Univer-
sity Research Ethics Review Committee (IRB No. GCI-
18-08). Informed consent was confirmed by the IRB.

3. Semen analysis
The subjects produced semen samples in our Androl-

ogy laboratory by masturbation into a sterile plastic 
cup after 3 to 5 days of sexual abstinence. The semen 
specimen was left for 30 minutes at room temperature 
(22°C–24°C) for liquefaction. Semen analysis was based 
on the 2010 WHO 5th criteria [3]. Semen volume was 
measured and sperm concentration, motility, progres-
sive motility, morphology and viability were assessed 
objectively with ×200 polarized microscopy. The lower 
reference limit for sperm parameters used for defining 
normospermia were as follows: sperm concentration 
15×106/mL, motility 40%, and progressive motility 32%.

4. Methodology and principles of SwimCountTM

Men enrolled in the SwimCountTM test produced 

Fig. 1. Methodology of using the SwimCountTM device (permitted by MotilityCount ApS, Valby, Denmark).
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ejaculates as above. After semen collection, Fig. 1 rep-
resents the samples stirred using the syringe provided 
10 times and left for 30 minutes at room temperature 
for liquefaction. We collected 0.5 mL aliquots of the 
sample with the syringe and transferred them to the 
semen compartment of the device, marked number 1 
on Fig. 2. Then, the black slider was pushed all the way 
to activate the device until hearing a click sound and 
left for another 30 minutes with the kit horizontal. Af-
ter waiting for 30 minutes, the black slider was pulled 
back until hearing a click sound again, when the ac-
tion window changed to the magnifying glass figure to 

display the final result. There are reference colors for 
classifying the final result according to the darkness of 
the action window. The final color interpretation must 
be checked within 5 minutes.

Fig. 2 represents the basic technique and principle 
of the SwimCountTM ‘swim-up’ procedure. The device is 
composed of two macro-chambers. These are separated 
by a filter with a pore size of 10 μm. Only progressively 
motile spermatozoa and normal morphology sperma-
tozoa can pass through this filter once the device is 
activated. A solution consisting of phosphate-buffered 
saline and 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltet-

Fig. 2. Principle of the SwimCountTM device, and examples of final results in the action window (permitted by MotilityCount ApS, Valby, Denmark). 
TPMSC, total progressively motile sperm concentration.
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razolium bromide on top of the filter allows the pro-
gressively motile spermatozoa to move from the initial 
semen chamber through the filter and finally arrive 
at the analysis chamber [9]. This ‘swim-up’ technology 
does not only sort the progressively motile spermatozoa 
but also spermatozoa with low DNA fragmentation [10]. 

A total of 30 minutes is required for complete dye-
ing of the spermatozoa (light to dark purple indicat-
ing increased sperm density, respectively), and then 
the darkness of the action window is used to estimate 
the TPMSC. After pulling back the slider of the kit, 
the stained spermatozoa are removed from the swim-
up chamber and trapped in the action window. Light, 
moderate, and dark purple color intensities are identi-
fied and classified to as low, moderate, high TPMSC 
group. Fig. 2 shows each TPMSC estimate of 3×106/mL, 
17×106/mL, 30×106/mL based on light, moderate, and 
dark purple color intensities, respectively. 

5.  Comparison between World Health 
Organization 5th criteria semen analysis 
and SwimCountTM results

Results of WHO 5th criteria semen analyses were 
compared with those for the SwimCountTM. Test re-
sults were identified and categorized as low (<5×106/
mL), normal (5×106–20×106/mL) or high (>20×106/mL) 
TPMSC. When compared with the reference colors 
printed next to the window on the device, if the color is 
similar to the lightest color, the TPMSC is considered 
to be low, if the color is similar to the darkest color, the 
TPMSC is considered to be high. If the result similar 
to the middle color, the TPMSC is considered to be nor-
mal. Receiver operating characteristic (ROC) analysis 
was performed and the area under the curve (AUC) of 
the ROC was analyzed for validating the kit results.

6. Statistical analysis
The results obtained with conventional semen as-

sessment were compared with the SwimCountTM device 
results and analysis was performed using IBM SPSS 
statistics ver. 20 (IBM Co., Armonk, NY, USA). ROC 
analysis was performed and an AUC over 80% was re-
garded as good quality test comparison. We calculated 
the 95% confidence interval (CI) by Wilson scoring and 
p<0.05 was considered statistically significant.

RESULTS

A total of 104 men gave informed consent to partici-
pate in this study. Four of them were excluded because 
of low semen volume (<1 mL). Twenty-six men were 
diagnosed with a varicocele; three had undergone re-
peat vasectomy reversal; one had undergone transure-
thral resection of the ejaculatory duct; and four were 
azoospermic. All participants had a record of difficulty 
in conceiving from unprotected intercourse with their 
partners, with durations ranging from a few months to 
several years.

Table 1 shows the basic characteristics of the 100 
subjects. Their mean age was 37.54 years, and their 
mean body mass index was 25.32 kg/m2 (range, 17.00–
32.14 kg/m2). Their overall mean sperm concentration 
was 71.11×106/mL. The mean progressive motility was 
37.63% and the mean TPMSC was 26.76×106/mL. The 
mean normal morphology rate was 3.10%.

The conventional semen analysis revealed that 28% 
of the samples were graded as oligozoospermic based 
on the TPMSC. Of the 29 men with a poor TPMSC by 
conventional semen analysis, 21 (72.4%; 95% CI, 54.3%–
85.3%) had the lightest color in the SwimCountTM re-
sult window, and of the 71 graded as having a normal 
or high TPMSC, 63 (88.7%; 95% CI, 79.3%–94.2%) had a 
moderate to dark color in the kit (Table 2). Fig. 3 shows 
the total distribution and frequency of TPMSC accord-

Table 1. Basic characteristics of included subjects

Variable Value

Age (y) 37.54±4.61
BMI (kg/m2) 25.32 (17.00–32.14)
Testis volume Rt (mL) 16.73±2.30
Testis volume Lt (mL) 16.62±2.36
Semen volume (mL) 2.82±1.33
Sperm concentration (106/mL) 71.11±77.00
Motility (%) 39.70±19.23
TMSC (×106/mL) 27.73±26.15
Progressive motility (%) 37.63±19.04
TPMSC (×106 sperm/mL) 26.76±25.59
Morphology (%)   3.10±1.99
Vitality (%) 51.34±22.57
Varicocele 26
Azoospermia   4 

Values are presented as mean±standard deviation, median (range), 
or number only.
BMI: body mass index, Rt: right, Lt: left, TMSC: total motile sperm con-
centration, TPMSC: total progressively motile sperm concentration.
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ing to the SwimCountTM result (left graph: light color 
SwimCountTM group; right graph: moderate to dark 
color SwimCountTM group). The mean TPMSC of the 
light color SwimCountTM group by conventional semen 
analysis was 7.5×106/mL (±14.25×106), and the mean 
TPMSC of the moderate to dark color SwimCountTM 
group was 34.2×106/mL (±25.14×106). All the device used 
in the study woked without malfunction.

An AUC of  the ROC of  0.85 (95% CI, 0.77–0.94; 
p<0.001) was obtained when the SwimCountTM device 
was compared with conventional semen analysis. The 
sensitivity and specificity were obtained at a cut-off 
value of 5.0×106/mL TPMSC, which gave a sensitivity 
and specificity of 87.5% and 73.4%, respectively (Fig. 
4). During 3 to 6 months follow-up period, relationship 
between the SwimCountTM test results and the success 
rate of the natural pregnancy and artificial reproduc-
tive technology was investigated. Total 19 patients 
proceeded on timed intercourse and natural pregnancy 
rate were Grade 1 for 0% (0/5), Grade 2 for 42.9% (3/7), 
and Grade 3 for 71.4% (5/7), respectively. Total 73 pa-
tients underwent in-vitro fertilization and pregnancy 

rate were Grade 1 for 35% (7/20), Grade 2 for 36.4% 
(8/22), and Grade 3 for 38.7% (12/31), respectively. Ad-
ditionally, 6 patients are proceeding on intrauterine 
insemination and 2 patients counseled on artificial in-
semination with donor sperm.

DISCUSSION

We investigated the home test device (SwimCountTM) 
and found that it could accurately distinguish low 
from moderate to high TPMSC. The device’s accuracy 
for a TPMSC <5×106/mL was 72.4% and for a TPMSC 
≥5×106/mL its accuracy was 88.7%. In terms of valida-
tion compared to conventional semen analysis, the 
sensitivity and specificity were 87.5% and 73.4%, re-
spectively, at the cut off value of 5.0×106/mL TPMSC 
compatible with WHO 5th semen analysis criteria. The 
AUC for the ROC at this cut-off was 0.85, indicting the 
SwimCountTM to be a good quality device compared 
with conventional semen analysis. Recently, European 
group has proven that the SwimCountTM had sensitiv-

Table 2. Color interpretation results of the SwimCountTM according to TPMSC group

SwimCountTM color  
interpretation

Reference value

TPMSC <5×106 TPMSC ≥5×106 Total

Light 21 8 29
Moderate 7 25 32
Dark 1 38 39
Total 29 71 100
Accuracy (95% CI) 72.4% (54.3%–85.3%) 88.7% (79.3%–94.2%)

TPMSC: total progressively motile sperm concentration, CI: confidence interval.

Fig. 3. Distribution of total progressively motile sperm concentration 
(TPMSC) percentage according to SwimCountTM result (left, light color 
group; right, moderate to dark color group).
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ity and specificity of 88.1% and 93.2%, respectively, at a 
cut off value of 10.6×106/mL TPMSC [9]. 

Previously, most home sperm test devices focused 
only on absolute sperm concentration and few could 
detect the motile sperm concentration. Initially, home 
sperm test devices were developed to follow-up patients 
who had undergone vasectomy. The SpermCheck® 

Vasectomy device is an immunodiagnostic tool that 
evaluates the presence of extreme oligozoospermia or 
azoospermia after vasectomy [11]. The accuracy was 
reported to be 96% at a threshold of 0.25×106/mL, and 
the sensitivity and specificity were 93% and 97%, re-
spectively. Coppola et al [12] reported the feasibility of 
the SpermCheck® Fertility device for evaluating sperm 
concentration as it can detect normozoospermia and se-
vere oligozoospermia. This device detects sperm concen-
tration by a two-strip test format. The overall accuracy 
of this test was 96%. However, other sperm parameters 
such as motility and morphology could not be detected. 
Another home test device (Trak®), a small portable 
device for determining sperm concentration has been 
developed. Trak® showed 97% accuracy when compared 
with sperm concentration determined by conventional 
semen analysis [13]. Unlike these concentration-based 
home test devices, Fertell® is a device that detects mo-
tile sperm concentration by a visual result with a red 
line on the device [14]. However, this device only pro-
vides positive or negative result based on a detection 
limit of 10×106/mL motile sperm concentration.

Unlike other devices, SwimCountTM detects TPMSC 
by the degree of darkness on the action window. Single 
sperm concentration results or simple positive or nega-
tives result of motile sperm concentration are insuffi-
cient to predict male fertility status. SwimCountTM has 
an advantage for men who want to investigate their 
potential fertility status by giving more detailed infor-
mation on sperm motility parameters.

The age at first marriage age has been increasing in 
our country, so early detection of male factor infertil-
ity is an important issue for its early management and 
better pregnancy rate [15]. Evaluation of male factor 
infertility is an important and complex problem for 
success in achieving a natural pregnancy. Home test 
devices could be applied for early screening of male 
factor infertility rather than waiting for a natural 
pregnancy by timed intercourse over 1 year. Addition-
ally, patients who have underwent vasectomy, vasec-
tomy reversal, and also varicocelectomy could follow-up 

with home test device conveniently. Users of the Swim-
CountTM device could be variable. Young single men 
who are simply curious about their fertility status, and 
married men who already have children but who want 
to know their current fertility status could be potential 
users of this device.

Some patients who try to perform semen collection in 
fertility centers feel severe stress and embarrassment, 
leading to erectile dysfunction or ejaculatory disorders 
[16]. This group of patients could diagnose their sperm 
motility status comfortably and easily by using a home 
test device initially. Therefore, it is expected that early 
home evaluation by SwimCountTM could be used to 
predict possible male factor infertility and could lower 
barriers to undergo further tests in an unfamiliar fer-
tility center, and help more subfertile men to receive 
specialized fertility evaluation and treatment.

There were several limitations to this study. First, 
this device cannot measure information, such as pH 
value, vitality, and presence of any infection in semen, 
as done in conventional semen analysis. Lacking such 
total information could lead to misleading or false 
results, such as appearing to predict normal fertility. 
Second, we could not differentiate the same TPMSC 
with samples having a high sperm concentration and 
low progressive motility from those with a low sperm 
concentration but with high motility. Third, this home 
test device is disposable, and multiple usage is not al-
lowed. Furthermore, other larger group should validate 
our result. Nevertheless, it has value for the early and 
convenient evaluation of qualitative information on 
progressive sperm motility and screening of abnormal 
morphology spermatozoa and high DNA fragmented 
spermatozoa. And this device can be used for patients 
in home instead of conventional semen analysis and 
particularly who need multiple follow-up test such as 
the patients who have underwent vasectomy, vasec-
tomy reversal, and varicocelectomy. 

CONCLUSIONS

The results confirmed the reliability of SwimCountTM 
as a simple home-based screening device for evaluating 
the TPMSC. This device could assist in seeking more 
precise evaluation in advance and multiple follow-up 
for the early detection of male subfertility and help 
more men to receive specialized male fertility evalua-
tion and treatment.
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