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impact on sperm DNA damage, but smoking appeared to have a 
significantly greater impact on sperm DNA fragmentation.

Illness or infection

Illness or infection, such as influenza, cancer, or sexually transmitted 
illnesses, are linked to increased sperm DNA fragmentation, 
possibly because they increase oxidative stress. Patients with 
sexually transmitted infections such as chlamydia or mycoplasma 
(a bacterium that causes inflammation in the urinary system) had 
higher DFI than controls in a research (an average of 35 percent 
compared to 11%).

Sperm DNA fragmentation testing indicated that DFI increased 
dramatically in the month after a fever—by 24% in the 15 days 
following the fever and 36% in the 37 days following reflecting the 
infection and fever's impact on the sperm that were in production at 
the time of the sickness. The DFI did not return to normal levels until 
about 2–3 months after the fever had passed, indicating the length 
of spermatogenesis (which takes around 70–90 days to complete) [3].

And, while cancer therapy is well-known for affecting fertility 
(more on that below), new research suggests that cancer itself 
may harm sperm DNA. Before receiving any chemotherapy or 
radiation treatments, cancer patients had higher levels of sperm 
DNA breakage than even infertile males, according to a study that 
compared them to fertile and infertile patients.

Cancer treatment

Chemotherapy and radiation are life-saving cancer treatments, but 
they can have an adverse effect on fertility.

Chemotherapy works by identifying fast-dividing cancer cells and 
killing or preventing them from dividing using drugs. However, 
because the medicine is delivered to the entire body via the 
bloodstream, it can also harm other cells, including sperm cells. 
The most commonly used chemotherapy drugs for testicular 
cancer have been linked to an increase in sperm DNA damage in 
male rats, according to research. After 8 weeks of chemotherapy 
treatment for leukaemia, a case study of a human cancer patient 
revealed a significant increase in sperm DNA damage, which lasted 
nearly a year later.

Radiation therapy entails aiming high-energy beams at cancer cells 
in the hopes of killing them. However, as a result of this treatment, 

RESPONSIBLE FACTORS FOR SPERM DNA 
FRAGMENTATION

Paternal age

According to studies, rising age is linked to increased sperm 
DNA fragmentation, which is most noticeable in men in their 
late 40s and early 50s. Men under the age of 30 had an average 
DNA fragmentation index of 35.6 percent, while men over 50 had 
an average DFI of 47.7 percent, a level that is likely to have an 
influence on fertility.

Those over the age of 50 were more than four times more likely 
than men under 30 to have sperm DNA fragmentation, according 
to a study of 2,681 male patients in Chile.

What causes this to happen? Several theories have been proposed. 
Cells become less capable of repairing their own DNA damage as they 
age, potentially leading to the production of sperm with more damage. 
Furthermore, as men age, they accumulate DNA damage in their testes 
(due to oxidative stress), which is thought to have an impact on the 
sperm cells produced. It's also possible that the greater damage is due 
to a decrease in the number of cells in the testicles that are essential for 
sperm production as people become older, or that the mitochondria 
that power sperm cells become less effective [1].

Smoking

Cigarette smoking has been linked to increased oxidative stress and 
exposure to a variety of harmful substances (including cadmium 
and nicotine). Smokers have higher amounts of sperm DNA 
fragmentation, according to several studies, and the extent of DNA 
damage is connected to how long the patient has been a smoker 
and how many cigarettes they smoke.

Researchers discovered that smokers had a considerably larger 
percentage of sperm with aberrant DNA condensation than non-
smokers in one study of infertile patients, and that the abnormalities 
were proportionate to both the number of cigarettes smoked per 
day and the length of smoking.

Researchers discovered that of four patient groups—control, 
alcohol-drinking, cigarette-smoking, and drinking/smoking—the 
two groups with smoking patients had the highest average levels of 
sperm DNA fragmentation [2]. Drinking proved to have a minor 
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areas of the body surrounding the tumour may be damaged, 
thereby reducing or terminating sperm cell production [4]. Some 
men who are exposed to radiation will experience a transient 
decrease in fertility that will return in the years after treatment; 
others who are exposed to higher levels of radiation may have their 
sperm production permanently halted. In lab research, it has been 
shown that radiation causes a dose-dependent increase in DNA 
damage in sperm.

According to Livestrong, up to 75% of reproductive-age males 
diagnosed with cancer may have infertility as a result of therapy. 
As a result, it is strongly advised that men diagnosed with cancer 
freeze their sperm before beginning therapy. To learn more about 
sperm freezing, go here.

Exposure to chemicals, toxins, or radiation

According to the CDC, a variety of pollutants and heavy metals 
have been linked to DNA damage in sperm. Phthalates and styrene 
(chemicals used in plastic production); organophosphate, carbaryl, 
or fenvalerate (pesticides/insecticides); lead; or benzene (a chemical 
frequently used in manufacturing and also found in gasoline and 
tobacco smoke).

One research of healthcare professionals exposed to ionising 
radiation (used in X-rays) found that sperm DNA fragmentation 
levels were considerably greater among exposed men than among 

non-exposed men [5]. A man's employment is usually the source 
of the most harmful long-term, repeated exposure. Healthcare 
professionals, for example, are exposed to radiation on a regular 
basis, as shown above. Manufacturing, agriculture, and the 
military are among the other occupations that provide a risk of 
exposure.
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