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1. Introduction 

Infertility affects 1 in 6 or about 15% of the number 

of couples of childbearing age. Male factors contribute 

to about half of the total infertility cases.1,2 Routinely, 

male factors are identified through semen analysis 

which provides data in the form of sperm 

concentration, motility, and morphology. However, in 

some cases of male infertility, semen analysis results 

in the form of normozoospermic, or other words, sperm 

concentration, motility, and morphology are within 

normal limits. In this case, of course, a semen analysis 

cannot explain other abnormalities that may occur. 

Standard and routine examinations in the form of 

sperm concentration, motility, and morphology are no 

longer the best predictors of male fertility, so it is 

necessary to consider other predictors, one of which is 

sperm DNA fragmentation which reveals abnormalities 

in the integrity of the male genome.3 

 Increased DFI affects fertility status due to 

disruption of the male genome, and causes a decrease 

in pregnancy rates, both naturally and in assisted 

reproduction. Several studies have shown that DFI 

leads to lower fertilization, impaired embryonic 

development, lower pregnancy and live birth rates, and 

high rates of miscarriage in assisted reproductive 

techniques (ART) such as intrauterine insemination 
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A B S T R A C T 

Background:   Some studies have reported a relationship between the sperm 
DNA fragmentation index (DFI) and the rate of fertilization and pregnancy. 
This study was designed to assess the mean sperm DNA fragmentation in 

pregnancies that occur in infertile couples, whether in natural pregnancy, 
intrauterine insemination (IUI), and in vitro fertilization (IVF) – intra 
cytoplasmic injection (ICSI). Methods: This research is an observational 
analytic study with a cross-sectional design. The sample taken in this study 

were infertile patients that underwent natural pregnancy or IUI or IVF-ICSI 
at Yasmin Infertility Clinic of Dr. Ciptomangunkusumo Hospital period 
2018-2020 with a consecutive sampling technique. The research data was 
processed and analyzed by the Mann-Whitney test using the SPSS 

application. Results: The mean DFI of sperm in men with infertile couples 
who successfully conceived naturally was 10.7% (mild), while IUI was 20.4% 
(moderate), and IVF-ICSI was 30.5% (poor). The mean DFI in semen samples 
of men from infertile couples who underwent a natural program was 

significantly lower in those who successfully conceived compared to those 
who did not. Similar results were also shown in the IUI and IVF-ICSI 
programs, which showed a significantly lower DFI compared to non-pregnant 
women. Conclusion: DFI can be applied as a marker for selecting the type 

of pregnancy program in infertility management.  
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(IUI) and in vitro fertilization (IVF) - intracytoplasmic 

sperm injection (ICSI).4-6 

As a relatively new test for examining sperm 

abnormalities in male infertility, the sensitivity, 

specificity, and predictive value of DFI have been 

investigated and have shown better results than 

semen analysis parameters.7 Nevertheless, the mean 

or cut-off of DFI in the success of natural pregnancy, 

IUI, and IVF-ICSI is still unknown. Therefore, this 

study was conducted to determine the value of DFI on 

the success of pregnancy in various types of pregnancy 

programs so that it can be a guide for clinicians in 

selecting sperm quality, especially sperm DNA 

fragmentation, before starting a pregnancy program. 

 

2. Methods 

This research is an observational analytic study 

with a cross-sectional design. The data used in this 

study is secondary data from the medical record of Dr. 

Ciptomangunkusumo Hospital Jakarta. The 

population of this study was infertile patients that 

underwent natural pregnancy or IUI or IVF-ICSI at 

Yasmin Infertility Clinic of Dr. Ciptomangunkusumo 

Hospital period 2018-2020. The sample size taken in 

this study was 62 respondents with a consecutive 

sampling technique. This research was conducted 

from January to May 2022. This study has also been 

approved by the ethics committee of the Faculty of 

Medicine Universitas Indonesia (FMUI) – 

Ciptomangunkusumo Hospital No. KET-

439/UN2.F1/ETIK/PPM.00.02/2022.  

Semen analysis, according to WHO standards, 

sperm preparation, and DNA fragmentation, was 

performed on samples of male sperm from infertile 

couples who underwent pregnancy programs.8,9 

Exclusion criteria were men who did not agree to 

undergo semen analysis, severe oligozoospermia 

(sperm concentration < 1 million/ml), and 

azoospermia (no sperm in seminal fluid). The 

independent variable in this study was. Pregnancy, 

while the dependent variables were sperm analysis 

parameters and DFI. Statistical analysis of the 

comparison between sperm parameters and DFI from 

the pregnant and non-pregnant groups was performed 

using the Mann-Whitney test, with the level of 

significance at p<0.05 by using SPSS (version 20). The 

data is presented in the form of tables and narratives. 

 

3. Results 

Comparison of semen analysis and sperm DNA 

fragmentation index (DFI) in infertile couples, in 

the pregnant and non-pregnant groups. 

In this study, the characteristics of research 

subjects based on the results of semen analysis and 

sperm DNA fragmentation index (DFI) in infertile 

couples who underwent a pregnancy program were 

divided into two groups who were pregnant and those 

who were not, which were shown in table 1. In semen 

analysis, sperm concentration, and motility 

parameters, there were significant differences between 

the pregnant and non-pregnant groups (p<0.05), while 

there was no significant difference in morphological 

parameters (p>0.05). Similar to the parameters of 

sperm concentration and motility, there were also 

significant differences in DFI parameters in the 

pregnant and non-pregnant groups (p>0.05).  

 

Table 1. Comparison of semen analysis and sperm DNA fragmentation index (DFI) in infertile couples who underwent 

a program of pregnancy in the pregnant and non-pregnant groups. 

 Pregnant Non-Pregnant p 

Sperm concentration 22.0 25.5 0.24 

Motility    

A. Progressive 
B. Non-progressive 

C. Immotile 

54 
12 

34 

53 
10 

37 

0.68 
0.67 

0.75 

Morphology 3.7 3.5 0.65 

DFI 19.8 26.8 0.01* 

      * = significant difference 
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Comparison of semen analysis and sperm DNA 

fragmentation index (DFI) in infertile couples who 

successfully conceived at natural, intra-uterine 

insemination (IUI) and in vitro fertilization – intra-

cytoplasmic sperm injection (IVF-ICSI) pregnancy 

programs.  

Furthermore, the semen analysis data in the 

pregnant group and not in each pregnancy program 

are shown in table 2. In all semen analysis parameters, 

both concentration, motility, and morphology of 

sperm, there were no significant differences in the 

pregnant group and not in natural pregnancy 

programs, IUI and IVF-ICSI.   

 In addition, the novelty of this study lies in the 

mean DFI of male semen samples from infertile 

couples who successfully conceived and who did not 

after undergoing natural, IUI, and IVF-ICSI programs. 

(Table 2) The mean DFI in semen samples of men from 

infertile couples who underwent a natural program 

was significantly lower in those who successfully 

conceived compared to those who did not. Similar 

results were also shown in the IUI and IVF-ICSI 

programs, which showed a significantly lower DFI 

compared to non-pregnant women. 

 

 

 

Table 2. Comparison of semen analysis and sperm DNA fragmentation index (DFI) in infertile couples who 

successfully conceived, after undergoing natural, intra-uterine insemination (IUI) and in vitro fertilization – intra-

cytoplasmic sperm injection (IVF-ICSI) pregnancy program

  

  Natural IUI IVF-ICSI p 

  + - + - + -   

Sperm concentration 
(million/ml) 

24.7 20.6  29.2  44.8 12.5 11.4 a*, b*, c*, d*  

Motility (%)               

A.Progressive 68 67 40 42 57 55 a*, b*, c*, d* 

B. Non-progressive 10 10 16 10 11 11 a, b, c, d 

C. Immotile 22 23 44 48 32 34 a, b, c, d 

Morphology (%) 3.5 3.4 4.7 4 3 3 a, b, c, d 

DFI (%) 10.7 16.8 20.4 24.3 30.5 36.7 a*, b*, c*, d* 

Information: (+) = pregnant; (-) = not pregnant. a = 

difference between groups who are pregnant and not 

in the natural program; b = difference between the 

groups who were pregnant and not in the IUI program 

and c = the difference between the groups who were 

pregnant and those who were not in the IVF-ICSI 

program; d = difference between groups who were 

pregnant on natural, IUI and IVF-ICSI programs;  

* = significant difference 

  

4. Discussion 

In the parameters of semen analysis, both 

concentration, motility, and morphology of sperm, 

there was no significant difference in the pregnant 

group and not in total, nor when compared to the three 

types of pregnancy programs. There was only a 

significant difference when compared to the group that 

was pregnant in two types of pregnancy programs, 

either natural vs. IUI, natural vs. IVF-ICSI and IUI vs. 

IVF-ICSI. This shows that there are other markers of 

sperm, one of which has been investigated, namely 

sperm DNA damage or fragmentation.  

 In the population of sperm cells, both in the 

ejaculate, epididymis, and testes, there are sperm cells 

with intact or un-fragmented and fragmented DNA, 

with varying levels. The percentage of sperm count 

with fragmented DNA is not in line with the number, 

motility, and morphology of normal sperm. A man can 

have normal sperm count, motility, and morphology 

but have a high percentage of sperm count with 

fragmented DNA. Vice versa, a man can have 

abnormal sperm count, motility, and morphology but 
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have a small percentage of sperm with fragmented 

DNA. Fertility status is determined by the ability of the 

man to impregnate his partner, both from the 

parameters of the number of motile sperm and or 

intact DNA. 

A study on male fertility with sperm DNA 

fragmentation proved and determined that the DFI 

threshold <15% as a good category with high fertility 

status, >15% DFI <30% as an intermediate category 

with moderate fertility status, and DFI >30% as a less 

category with poor fertility status. The results of this 

study are in line with previous studies that DFI who 

succeeded in getting pregnant from natural pregnancy 

program is 10.7%, which includes DFI in the good 

category and high fertility status. The results of this 

study also confirm the results of Spano et al. research, 

which showed that the probability of getting pregnant 

naturally through sexual intercourse was 10 times 

greater if DFI <30%.10 The population of sperm cells 

ejaculated with DFI with good category had sperm cells 

with DNA which is very much intact compared to the 

fragmented DNA, so that the ability to fertilize the 

oocyte (fertility status) is high. 

In addition to the DFI of those who were pregnant 

from the natural program, other data showed that the 

DFI who had successfully conceived from the IUI 

program was 20.4%, which included DFI in the middle 

category and moderate fertility status. The results of 

this study are in line with Bungum et al., who showed 

that IUI patients were 8.7 times more likely to give 

birth to babies with DFI <27%.11 The population of 

sperm cells ejaculated with DFI in the intermediate 

category had more sperm cells with intact DNA than 

those with sperm cells. The DNA is fragmented so that 

the ability to fertilize the oocyte (fertility status) is 

moderate because the fertilization process is assisted 

through insemination. 

In addition, the pregnant women from the IVF-ICSI 

program showed DFI data of 30.5%, which 

corresponds to the DFI category with poor fertility 

status. These results are in line with other studies by 

Jun Chi H et al. and Zhang Z et al. that the pregnancy 

rate from IVF-ICSI was better at a high level of DFI.12,13 

The population of sperm cells ejaculated with DFI with 

less category has sperm cells with more intact DNA 

compared to fragmented DNA, so the ability to fertilize 

the oocyte (fertility status) is poor because the 

fertilization process must be assisted through in vitro 

fertilization 

Studies by Evenson et al. and Spano et al. showed 

that patients were 6.5 - 10 more likely to achieve 

pregnancy when their DFI was <30%.10,14 Therefore, 

the DFI threshold of 30% for humans has been 

confirmed in recent studies with respect to in vivo or 

natural program procedures and IUI. When IVF-ICSI 

data were taken into account, it was shown that 

patients were 2 to 9.5 more likely to achieve pregnancy 

when their DFI was <30%.  

These results clearly demonstrate that sperm DNA 

fragmentation is an important component of infertility 

testing. This study confirms the results of previous 

studies and suggests that if a man has a DFI >30%, 

IUI may not be considered and switch to IVF-ICSI. 

More specifically, this study recommends a natural 

program with a high pregnancy success rate if DFI 

<16.8%, an IUI program if DFI <24.3%, and an IVF-

ICSI program if DFI <36.7%. However, if the DFI is 

greater than these values for each of the pregnancy 

program choices, then it should be treated first so that 

the DFI decreases and is in accordance with the 

selected pregnancy program. In other words, DFI also 

plays a role in infertility management, especially in 

sperm quality selection for pregnancy program type 

selection. 

In addition, sperm in the semen that underwent 

washing before ART in IUI and IVF-ICSI programs 

underwent a selection process to obtain sperm with 

more intact DNA or less fragmented DNA than before 

washing, so sperm of higher quality was used for IUI 

and IVF-ICSI programs.15   

 

5. Conclusion 

The DNA fragmentation index (DFI) complements 

the pre-existing sperm selection marker for the 

selection of pregnancy programs in the management 

of infertility. 
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