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Abstract

A married couple finds themselves unable to achieve pregnancy after 12 months of
regular unprotected sexual intercourse, which can be called infertility. Infertility can
also occur in men. In dealing with infertility, intrauterine insemination (IUl) is a
cost-effective and non-invasive Assisted Reproductive Technology (ART) procedure.
The condition of male infertility can be detected through semen analysis. One of the
parameters in semen analysis is the total motile sperm count (TMSC). This research
seeks to establish the relationship between post-preparation TMSC and the success
rate of the IUIl procedure. This research adopts a descriptive-analytical design
employing a cross-sectional methodology. Non-probability sampling was utilized as
the sampling technique, and the data analyzed were secondary data from the medical
records of male patients aged 25 to 45 years old diagnosed with infertility. The
subjects had undergone Ul at Rumah Sakit Kasih Ibu Denpasar from January 1 to
December 31, 2022. From the 35 obtained samples, 12 individuals (34.3%) had a
post-preparation TMSC of =10 X 106, while 23 individuals (65.7%) had a post-
preparation TMSC of <10 X 106. The success rate of the Intrauterine Insemination
(IUI) procedure was 17.1%, with 4 couples (33.3%) having a post-preparation
TMSC of =10 X 106 and 2 couples (8.7%) with a post-preparation TMSC of <10
X 106. The Fisher's Exact test carried out has obtained a result (p=0.151), while
the value of the odds ratio (OR) obtained (OR=5.250. Based on statistical analysis,
it can be concluded that there is no significant association between post-preparation
TMSC in infertile men and the success rate of 1Ul procedures (p > 0.05). The odds
ratio (OR) obtained is 5.250 (95% CI 0.799-34.496).
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1. Introduction

Every married couple aspires to have children,
but not every pair can realise this dream. When a
married couple is unable to achieve pregnancy after
engaging in regular unprotected sexual intercourse
for 12 months, it is termed infertility. Infertility is
not limited to women; it can also affect men. Male
infertility is a notable global health concern, with
an estimated 48 million couples and 186 million
individuals worldwide facing fertility challenges.?
The incidence of male infertility is rising in
developed and developing nations.® Furthermore,
in Indonesia, statistics indicate that male factors
account for 48.4% of infertility cases.*

Infertility in men can be diagnosed through
laboratory testing, specifically semen analysis,
which examines sperm in the male seminal fluid to
identify any abnormalities. This analysis includes
both macroscopic and microscopic evaluations. A
key factor associated with male infertility,
examined in both macroscopic and microscopic
assessments, is Total Motile Sperm Count
(TMSC).2

Total Motile Sperm Count (TMSC) is the total
number of moving sperm in the entire ejaculation.
TMSC is obtained by multiplying the ejaculate
volume by sperm concentration with the proportion
of progressively motile sperm divided by 100%.
Motility refers to the sperm's ability to move
independently, such as the capability to move or
swim. For successful sperm-egg encounters, sperm
cells must move rapidly in a straight line, known as
progressive motility.® The evidence suggests that
post-preparation TMSC may offer better insights
into certain fertility procedures than pre-
preparation counts.’8

All treatment efforts aimed at supporting
fertility are intended to optimize the chances of
pregnancy. Married couples with infertility often
seek alternatives such as Assisted Reproductive
Technology (ART) to enhance their chances of
conceiving. The ART commonly utilized by the
couple as an alternative to achieve pregnancy
includes Intrauterine Insemination (IUI), In Vitro
Fertilization (IVF), and Intracytoplasmic Sperm
Injection (ICSI).2 The ART option employed by the
researchers in this study is IUI.

Intrauterine Insemination (I1U) is a non-
invasive Assisted Reproductive Technology
(ART) method where high-quality sperm is placed
into the uterine cavity during ovulation. U is
commonly chosen because it is simpler, more cost-
effective, and less invasive than other ART
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procedures like IVF and ICSI. Therefore, it is a
widely used ART procedure in fertility clinics and
is often the first-line treatment option for patients
experiencing infertility issues. Additionally, 11U
has a clinical pregnancy success rate ranging from
10-20%.%0

The correlation between clinical pregnancy
and post-preparation TMSC exhibits significant
variability in the literature. A retrospective study
involving 526 cycles of IUI revealed that TMSC
emerges as an independent factor influencing
pregnancy success, particularly when TMSC is > 9
x 109, associated with higher pregnancy rates.t
However, another study assessing various semen
parameters with 4,251 [UI cycles indicated that
post-preparation TMSC did not hold significance
in a multivariable model.X2 The high variability in
study designs poses a challenge in drawing definite
conclusions regarding the relationship between
post-preparation TMSC in infertile men and the
success of IUI. In Indonesia, discussions about this
research are relatively uncommon, prompting
researchers to explore the correlation between post-
preparation TMSC in infertile men and the success
of IUL.

Rumah Sakit Kasih Ibu is one of the hospitals
that provide ART for infertility patients in Bali,
especially Denpasar. The ART procedures that can
be carried out at Rumah Sakit Kasih lbu Denpasar,
such as U and IVF, are complete. Rumah Sakit
Kasih Ibu Denpasar was the researcher's choice as
a research location based on considerations of
various things such as being easy to reach from the
researcher's residence, ease of data collection
process, and considering the various limitations
that researchers have regarding time, costs, etc.
Based on the background mentioned previously
and the lack of related research in Indonesia,
especially in Bali, the author is interested in
compiling research.

2. Method

This study employs a descriptive-analytical
approach with a cross-sectional design, aiming to
establish a correlation between the post-
preparation total motile sperm count in infertile
men and the success of intrauterine insemination
conducted at Rumah Sakit Kasih Ibu Denpasar in
2022. The research occurs in the Andrology
Laboratory at Rumah Sakit Kasih Ibu Denpasar
from February to October 2023. The data
comprises secondary information from patient
medical records and semen analysis outcomes.
Ethical approval for this research has been granted
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by the Ethics Commission of the Faculty of
Medicine, Udayana University, as indicated by
approval letter number
354/UN14.2.2.VI11.14/LT/2023.

The sampling approach employed in this
research utilizes non-probability sampling through
the purposive sampling method. This method
involves selecting research participants based on
specific criteria, including inclusion and exclusion
criteria, which are considered representative of the
entire population. The inclusion criteria for this
study pertain to men aged 25-45 years, married and
living with their wives, diagnosed with infertility,
undergoing intrauterine insemination procedures
between January 1 and December 31 in 2022, and
having complete medical record data. On the other
hand, exclusion criteria involve incomplete
medical record data. Considering these inclusion

and exclusion criteria, this study's total number of
participants amounts to 35 samples.

Data collected and analysis were performed
using SPSS for Windows 10 version 26. The
analytical process included both univariate and
bivariate analyses. Univariate analysis was
presented in tabular format to extract frequency
distribution data and proportions of independent,
dependent, and confounding variables. The
bivariate analysis utilized the Fisher Exact test to
illustrate the relationship between post-preparation
TMSC and the success rate of the Ul procedure at
Rumah Sakit Kasih Ibu Denpasar in 2022,
incorporating an assessment of odds ratios.

3. Result

This research yielded the following outcomes:

Table 1. Characteristics of Subjects

Variable Frequency (n=35) Percentage (%)

Age (years)

25-35 20 57.1

36-45 15 42.9
Infertility Type

Primary 18 51.4

Secondary 17 48.6
Duration of Infertility (years)

14 16 45.7

>4 19 54.3
Smoking History

Yes 14 40.0

No 21 60.0
Alcohol Consumption

Yes 14 40.0

No 21 60.0
Origin

Denpasar 10 28.6

Outside Denpasar 25 71.4
Pekerjaan

Civil Servant 6 17.1

Private Employee 21 60.0

Military/Police 1 2.9

Others 7 20.0
Sperm Preparation Techniques

Density  Gradient

Centrifugation 22 62.9

Slmple Wash and/or 13 371

Swim-Up
Number of IUI Cycles

1 Cycle 33 94.3

2 Cycle 1 2.9

3 Cycle 1 2.9
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In Table 1, the characteristics of the research
subjects are presented based on age, type of
infertility, duration of infertility, smoking history,
alcohol consumption history, the origin of the
research sample, the occupation of the research
sample, sperm preparation technique, and the
intensity of IUI (number of cycles). In the age
group of 25-35 years, there were 20 subjects
(57.1%), while in the age group of 36-45 years,
there were 15 subjects (42.9%), with an average
age of 35.1 years for the research sample. Based on
the type of infertility, 18 subjects (51.4%) had
primary infertility, while 17 subjects (48.6%) had
secondary infertility. Regarding the duration of
infertility, 16 subjects (45.7%) experienced
infertility for 1-4 years, while 19 subjects (54.3%)
experienced infertility for more than 4 years. In
terms of smoking history, 14 subjects (40.0%) had
a history of smoking, while 21 subjects (60.0%) did
not have a smoking history. Additionally, based on

the history of alcohol consumption, 14 subjects
(40.0%) had a history of alcohol consumption,
while 21 subjects (60.0%) did not have a history of
alcohol consumption.

Based on occupation, there were 6 subjects
(17.1%) working as civil servants, 21 subjects
(60.0%) working in the private sector or as
entrepreneurs, 1 subject (2.9%) working in the
military/police, and 7 subjects working in other
professions.  Furthermore, concerning sperm
preparation technique, 22 subjects (62.9%) used
the density gradient centrifugation technique, while
13 subjects (37.1%) used the simple wash and/or
swim-up sperm preparation technique. Lastly,
based on the intensity of undergoing IUI, 33
subjects (94.3%) underwent 1Ul once per cycle, 1
subject (2.9%) underwent 1UI twice per cycle, and
1 subject (2.9%) underwent IUI three times per
cycle.

Table 2. Distribution of Samples Based on Post-Preparation TMSC

Variable Frequency (n=35) Percentage (%)
Post-Preparation TMSC
>10 x 10° 12 34.3
<10 x 10° 23 65.7

Table 3. Distribution of Samples Based on the

Success Rate Intrauterine Insemination

Variable Frequency (n=35) Percentage (%)
Success Rate Ul
Pregnancy Positive 6 171
Pregnancy Negative 29 82.9

Table 4. Bivariate Analysis of Post-Preparation TMSC with
the Success Rate of Intrauterine Insemination

Success Rate Ul

. Total -value OR
Post-Preparation Pregnancy Pregnancy P (CI95%)
TMSC Positive Negative
n % n % n %
Post-Preparation 4 33.3 8 66.7 12 (100)
TMSC >10 x 108
Post-Preparation 2 8.7 21 91.3 23 (100) 0.151 5.250
TMSC <10 x 10° (0.799-34.496)
Total 6 17.1 29 82.9 35 (100)

Table 2 shows the distribution of samples with
post-preparation TMSC >10 x 108, which resulted
in 12 subjects (34.3%), while samples with post-
preparation TMSC <10 x 106 obtained 23 subjects
(65.7%). The data in Table 3 indicates that the
majority of couples undergoing IUI procedures did
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not succeed or did not achieve pregnancy. Out of
the total, 29 couples (82.9%) did not achieve
pregnancy after the IUI procedure, while 6 couples
(17.1%) successfully became pregnant after the 1UI
procedure. Bivariate analysis between post-
preparation TMSC and the success rate of the
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insemination procedure is presented in Table 4.
From the 35 research samples, a higher success rate
of the 11U procedure was obtained in the sample
group with post-preparation TMSC >10 x 108,
namely, 4 samples (33.3%), while the success rate
of the 11U procedure in the sample group with post-
preparation TMSC <10 x 10® was 2 samples
(8.7%). The failure of the 11U procedure or the
absence of pregnancy was also higher in the sample
group with post-preparation TMSC <10 x 108, with
21 samples (91.3%). In comparison, the failure of
the 11U procedure in the sample group with post-
preparation TMSC >10 x 105 was 8 samples
(66.7%).

Subsequent bivariate analysis was conducted
using the Fisher's Exact Test. The p-value obtained
from the Fisher's Exact test was 0.151. This
indicates that there is no significant relationship
between post-preparation TMSC and the success of
the 11U procedure because of the value (p>0.05).
This study also calculated the odds ratio (OR),
obtaining a result of 5.250 (95% CI1 0.799-34.496).
An OR value >1 indicates that post-preparation
TMSC is a factor influencing the success of the 11U
procedure. However, in the confidence interval (Cl
95%), there is a value of 1 in the upper and lower
limit range, so in the hypothesis test, the result is
that Ho is accepted while Hj is rejected. Therefore,
in this study, it can be concluded that there is no
relationship between post-preparation TMSC and
the success rate of the intrauterine insemination
procedure at Rumah Sakit Kasih Ibu Denpasar.

4. Discussion

Sperm, a male reproductive cell in semen fluid,
moves freely to reach the ovaries and penetrate the
egg during sexual intercourse.X® The quality of
sperm plays a key role in the success of the
penetration and fertilization processes. Laboratory
semen analysis, both  macroscopic and
microscopic, is used to measure sperm quality.
Sperm motility is a crucial indicator related to the
overall function of sperm, where sperm motility
depends on structures such as the flagellum
consisting of 9 pairs of spindle threads, as well as
ATP energy.X* Additionally, special attention to
sperm concentration in seminal fluid and ejaculate
volume is also necessary to determine the success
rate of fertilization.

Total Motile Sperm Count (TMSC) involves
sperm movement during ejaculation, calculated

from sperm volume and concentration, with the
proportion of progressively motile sperm divided
by 100%. As a primary determinant, TMSC
significantly impacts the spontaneous pregnancy
rate,  exceeding  conventional  laboratory
benchmarks and the WHO 2010 thresholds.*> The
clinically significant average TMSC in ejaculation
assists in predicting successful spontaneous
pregnancy rates, particularly for couples with male
factor infertility.2¢ TMSC can be counted either
before (pre-preparation TMSC) or after semen
preparation (post-preparation TMSC). Several
studies suggest that assessing post-preparation
TMSC may provide enhanced insights into specific
fertility procedures compared to calculations
performed before preparation.”£

In this study, the number of samples with post-
preparation TMSC >10 x 10°% was 12 subjects
(34.3%), while those with post-preparation TMSC
<10 x 10® were 23 subjects (65.7%). Another
retrospective review model study conducted by
Muthigi et al in 2021 yielded results from 62,758
insemination cycles involving 37,553 patients,
where 46,557 insemination cycles obtained post-
preparation TMSC >9 x 108 while 16,201
insemination cycles had post-preparation TMSC
<9 x 1081 Additionally, a study by Charit and
Sirait, during the period of June-October 2018 at
Morula IVF Jakarta, found that out of 42 samples,
the highest success rate in IUI was achieved with
the majority of samples having sperm counts
between 4 x 10% to <6 x 10® and 6 x 106to <8 x
10°, resulting in pregnancy.’ Therefore, these
findings emphasize the importance of sperm
motility in the fertilization process and the need for
careful assessment of sperm motility quality to
optimize the success rate of the Ul procedure.

IUI is a non-invasive ART method in which
high-quality sperm is placed into the uterine cavity
during ovulation. The success of the Ul procedure
is assessed by the presence of clinical pregnancy,
confirmed through B-hCG testing or the detection
of a pregnancy sac in transvaginal ultrasound
examination. The B-hCG hormone can be detected
around 8-11 days after fertilization, and a B-hCG
level exceeding 25 mlU/ml indicates a positive
pregnancy.:® Ultrasonography in the first trimester
is generally performed to validate the presence of
pregnancy and can be detected at 3-5 weeks of
gestation through ultrasonography.t® Before the
IUI procedure is performed, the sperm preparation
stage must be completed to separate normal sperm
and obtain good motile sperm. Sperm preparation
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involves simple wash, swim-up, and density
gradient centrifugation. In the simple wash method,
the semen sample is liquefied in a medium and then
centrifuged to separate motile sperm from other
components.2? The swim-up technique is suitable
for semen with high sperm concentration, and the
sperm will move by allowing it to swim against
gravity (towards the upper layer of the sperm
medium) after being separated from the seminal
fluid.2 Lastly, the density gradient centrifugation
(DGC) technique uses a reaction tube filled with
several liquid layers of different densities and often
produces high-quality sperm for fertilization
compared to the previous techniques.?

The results of this study indicate a low
occurrence of positive pregnancies, with 6 couples
(17.1%), while 29 couples (82.9%) did not achieve
pregnancy. This finding aligns with the study
conducted by Salim et al at Rumah Sakit Kasih Ibu
Denpasar in 2021, which reported a similar
percentage of around 6 couples (17.1%) out of a
total of 35 samples undergoing IUI from January to
December 2020.° Other studies indicate a
significant success rate in procedures, as evidenced
by research conducted by Charit and Sirait during
the period of June-October 2018 at Morula IVF
Jakarta, Indonesia. The study found that out of 412
couples undergoing I1Ul, 42 couples (10%)
achieved a positive pregnancy, while 379 couples
(90%) did not achieve pregnancy.t’ This indicates
that the success rate of the Ul procedure at Rumah
Sakit Kasih Ibu Denpasar is quite worthy of being
a reference related to the hospital's track record
with a good IUIl success rate in Indonesia,
especially in Bali.

The Fisher's Exact test conducted aimed to
assess the relationship between independent and
dependent variables yielded a p-value of 0.151,
with p>0.05. The study also calculated the odds
ratio (OR), resulting in a value of 5.250 (95% ClI
0.799-34.496). An OR value >1 indicates that post-
preparation TMSC is a factor influencing the
success of the IUI procedure. However, within the
95% confidence interval (Cl), there is a value of 1
in the upper and lower bounds range. Therefore, it
can be concluded from this study that there is no
relationship between post-preparation TMSC and
the success rate of intrauterine insemination. This
could be attributed to the sperm preparation
process preceding 1UI, ensuring that only sperm of
high quality was utilized in the investigation.

The correlation between clinical pregnancy
and post-preparation TMSC varies significantly in
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the literature. A retrospective study conducted by
Muthigi et al, involving 526 1UI cycles, revealed
that TMSC emerged as an independent factor
influencing pregnancy success, especially when the
TMSC count was > 9 million sperm, associated
with a higher pregnancy rate. This study found a
significant relationship, as demonstrated by
Generalized Estimating Equations (GEE) analysis,
indicating that high TMSC significantly predicts
pregnancy success in IUIl cycles. These results
highlight the important predictive value of TMSC
in determining Ul success.t! However, another
study conducted by Lemmens et al, evaluating
various semen parameters with 4,251 1UI cycles,
indicated that post-preparation TMSC did not have
significance in the multivariable model. In this
study, no significant relationship was found
between TMSC and the likelihood of achieving
pregnancy, especially after the first IUI cycle.'2

The success of the IUl procedure is not
determined by a single factor but can be impacted
by a combination of internal and external factors
and confounding factors.22* Internal factors
include the age of both men and women, medical
history, and anatomical abnormalities. External
factors encompass elements such as alcohol
consumption, smoking habits, and workplace
conditions that may expose individuals to metal
substances. Confounding factors involve the role of
healthcare providers (gynaecologists) and factors
related to women. This investigation primarily
concentrates on the association between post-
preparation TMSC in infertile men and the success
rate of IUI, considering it as one of the semen
analysis parameters linked to 1UI success. Due to
the study's limitations, internal, external, and
confounding factors were not incorporated into the
analysis. These limitations and other factors
influencing 1UI success have not been thoroughly
examined, warranting further research to explore
these aspects.

5. Conclusion

There is no statistically significant association
between post-preparation TMSC in infertile men
and the success rate of 1UI, as indicated by a p-
value of 0.151 because the p-value is >0.05. The
calculated odds ratio (OR) reveals a value of 5.250
(95% CI1 0.799-34.496). An OR value >1 suggests
that TMSC is a factor influencing the success of the
IUI procedure. However, the confidence interval
(C1 95%) includes the value of 1 within the upper
and lower limits. Consequently, the hypothesis test
results in the acceptance of Ho and the rejection of
H; indicate that there is no relationship between
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post-preparation TMSC and the success rate of
intrauterine insemination procedures at Rumah
Sakit Kasih Ibu Denpasar.

Further research with a larger sample size and
a more in-depth analysis of internal, external, and
confounding risk factors is needed. Examining
other factors such as lifestyle, health history,
patient genetic factors, provider factors, and factors
related to women that may affect the success of Ul
can provide further insights. This research aims to
enhance public understanding, particularly among
couples, urging them to prioritize reproductive
health and organ function before undergoing Ul
procedures. Moreover, it encourages a transition
toward a healthier lifestyle.
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