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Summary

The objective of the present retrospective study was to report our experience
concerning the effects of cell phone usage on semen parameters. We examined
2110 men attending our infertility clinic from 1993 to October 2007. Semen
analysis was performed in all patients. Serum free testosterone (T), follicle
stimulating hormone (FSH), luteinising hormone (LH) and prolactin (PRL)
were collected from all patients. The information on cell phone use of the
patients was recorded and the subjects were divided into two groups according
to their cell phone use: group A: cell phone use (n = 991); group B: no use
(n = 1119). Significant difference was observed in sperm morphology between
the two groups. In the patients of group A, 68.0% of the spermatozoa featured
a pathological morphology compared to only 58.1% in the subjects of group
B. Patients with cell phone usage showed significantly higher T and lower
LH levels than those who did not use cell phone. No significant difference
between the two groups was observed regarding FSH and PRL values. Our
results showed that cell phone use negatively affects sperm quality in men.
Further studies with a careful design are needed to determine the effect of cell

phone use on male fertility.

Introduction

Cell phones operate using a wide range of frequency
bands (400-2000 MHz) and which emits radiofrequency
electromagnetic waves (EMW). A number of studies
reported several potential unpleasant effects of the radio-
frequency EMW on different body organs, including the
brain and heart (Huber ef al, 2000; Sandstrom et al.,
2001; Braune et al., 2002; Oktem et al., 2005). Moreover,
other studies reported that extensive usage of cell phones
may lead to sleep disturbances, fatigue and headache
(Oftedal et al., 2000). The potential undesirable effects of
radiofrequency EMW on the male reproductive system
are not well known.

According to Sharlip et al. (2002) and Thonneau et al.
(1991), approximately 15% of married couples are infer-
tile. Infertility is defined as inability to conceive after a
year of sexual intercourse without the use of contracep-
tives. In 50% of the cases infertility is due to the male
factor. Causes of male infertility may be congenital or
acquired. Acquired causes include infections, trauma or
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exposure to toxic environmental factors. These causative
agents may be chemical substances, ionising radiation,
stress, as well as electromagnetic waves (Petrelli &
Mantovani, 2002; Sheiner et al., 2003; Claman, 2004).

The potential adverse effects of cell phone technology
on male fertility were extensively investigated in the past
3 years by many researchers who reported significant
adverse effects on seminal parameters, including motility
and morphology (Erogul et al., 2006; Wdowiak et al.,
2007; Agarwal et al., 2008, 2009). Other animal studies
demonstrated that EMW may have a broad range of
damaging effects on the male reproductive functions
through both thermal and nonthermal effects (Aitken
et al., 2005). The objective of the present retrospective
study was to report our experience concerning the effects
of cell phone usage on semen parameters.

Methods

In this retrospective study, we examined 2110 consecutive
men attending our infertility clinic from 1993 to 2007.
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The mean age of the study population was
31.6 + 6.6 years. Exclusion criteria were patients with a
history of smoking or alcohol consumption and those
with systemic diseases, orchitis and varicocele. Semen
samples were collected by masturbation after an absti-
nence period of 3-5 days. Semen analysis was performed
according to World Health Organization guidelines (1992
and 1999). Serum free testosterone (T), follicle stimulat-
ing hormone (FSH), luteinising hormone (LH) and pro-
lactin (PRL) were collected from all patients. The
information on cell phone usage of the patients was
recorded and subjects were divided into two groups
according to their cell phone usage: group A: cell phone
use (n = 991); group B: no use (n = 1119).

Statistical analysis was performed using multivariate
analysis of variance (MaNova). Differences between the
two groups were considered significant when the signifi-
cance level (P) was <0.05.

Results

All assessed parameters correlated negatively with the use
of cell phones (Table 1). A significant difference was
observed in sperm morphology between the two groups
(Fig. 1). In the patients of group A, 68.0% of the sperma-
tozoa featured a pathological morphology compared to
only 58.18% in the subjects of group B (P < 0.0001).

Teratozoospermia (abnormal sperm morphology) was
diagnosed in 45.3% of the cell phone users versus 27.7%
of the patients who do not use cell phones. The propor-
tion of rapid progressive motile spermatozoa was also
significantly decreased in group A: 23.98% versus 25.19%
in group B. (P < 0.01).

No significant difference was observed regarding sperm
count. Cell phone users showed a mean sperm count of
62 million spermatozoa ml™' versus 65.7 million ml™" in
group (P < 0.186).

Concerning hormonal profile, patients with cell phone
usage showed significantly higher T (Fig. 2) and lower
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LH-levels than those who did not use cell phones. No sig-
nificant difference between the two groups was observed
regarding FSH and PRL values.

Discussion

It is estimated that approximately 700 million people use
cellular phones on a daily basis. This extensive and
regular exposure to EMW carries many potential health
hazards which were investigated in the medical literature.
To date there is no conclusive evidence regarding
detrimental effects of cell phone usage on male fertility.

We confirmed the previous reports on the detrimental
effects that cell phones have on male reproductive func-
tions. Fejes et al. (2005) evaluated 371 men undergoing
infertility assessment regarding their daily usage of cell
phones and reported daily transmission times of cell
phones correlated negatively with the proportion of rapid
progressive motile spermatozoa. Davoudi ef al. (2002)
showed that using GSM phones for 6 h day™" for 5 days
decreased the rapid progressive motility of spermatozoa.
Moreover, in a more recent study Agarwal et al. (2008)
reported that not only sperm motility decreased with cell
phone usage, but also sperm viability and morphology
were significantly reduced. They reported that these four
sperm parameters decreased in all four cell phone user
groups as the duration of daily exposure to cell phones
increased. Our results confirmed the observations of the
above-mentioned studies; there was a significant reduc-
tion in the semen quality of men using cell phones,
including sperm motility and morphology. It seems that
exposure to EMW through cell phones does not affect
total sperm count which may indicate that certain testi-
cular functions are still preserved.

The mechanisms of the detrimental effects of cell
phone use are not yet known (Makker et al., 2009). Three
main mechanisms were hypothesised to explain the effects
of EMW on male reproductive functions, namely, (i) an
EMW-specific effect; (ii) a thermal molecular effect; or

Table 1 Characteristics of semen parameters
and hormonal profile of infertile men using

Group A (n =991) Group B (n = 1191)

(group A) and not using cell phones (group B)

Sperm count (million ml™" 62 65.7
Sperm motility (% rapidly progressive) 23.9*% 25.1
Sperm morphology (pathologic spermatozoa) 68%* 58%
Abnormal sperm morphology (teratozoospermia) 45.3% 27.7%
T(N:3-21 ng dI™) 5.1+ 1% 4.8
LH (N: 2-18 mIU ml™") 3.3+ 2* 4.1
FSH (N: 1-18 mIU mI™") 523 5.4
PRL (N: <20 ng mI™") 12.2+10 12.3

FSH, follicle stimulating hormone; LH, luteinising hormone; PRL, prolactine; EMW, radiofrequen-
cy electromagnetic waves; T, testosterone.

*P < 0.05.
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Fig. 1 Effects of cell phone usage on sperm morphology.
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Fig. 2 Effects of cell phone on testosterone.

(iii) a combination of these two factors. These effects may
lead to disruption of spermatogenesis, sperm chromatin
and sperm DNA damage (Agarwal et al, 2008). Data
from our study indicated that other mechanisms might
be involved in the EMW actions on male reproduction.
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In this study, we evaluated the serum levels of the
well-known fertility-related hormones (T, LH and FSH
as well as PRL). Djeridane ef al. (2008) reported that
EMW seem to have no effects on hormonal functions.
Because of the small number of patients (n = 20) who
were exposed to EMW for a short duration. In contrary
to his results, we report significantly higher T and lower
LH levels in our patients who wused cell phones.
Although the difference of absolute T values between
both groups is marginal, a more intriguing explanation
is that EMW may have resulted in Leydig cell hyperpla-
sia leading to higher levels of T but with reduced repro-
ductive functions.

Leydig cells are polygonal, eosinophilic cells with a
round vesicular nucleus which contain lipid droplets and
are found adjacent to the seminiferous tubules in the tes-
tis (Al-Agha & Axiotis, 2007). They secrete T, androstene-
dione and dehydroepiandrosterone, when stimulated by
LH. T performs a wide variety of physiological actions
itself (Weinbauer et al., 2001) or after being converted to
its more potent derivative dihydotestosterone by the
enzyme 5-o reductase or after being aromatised to oestra-
diol by the aromatase enzyme. Therefore, EMW may have
inhibited 5-o reductase enzyme leading to higher levels of
the former. This explanation (Zhu & Imperato-McGinley,
2009) is especially appealing as dihydrotestosterone has
an important role in maintaining normal epididymal
functions concerning sperm maturation and motility.
EMW may have altered the activity of the aromatase
enzyme, leading to more T and less oestradiol. While no
conclusive statements could be obtained from our study
concerning the mechanisms by which EMW affect male
reproductive functions, these effects of EMW, undoubt-
edly, deserve more attention. Extensive investigations are
needed to understand how cell phones affect human
reproductive functions.

According to Saki et al. (2009) forced swimming stress
in the rat will reduce the number and motility of sperma-
tozoa as well as the fertilisation capacity. Ebbesen ef al.
(2009) showed that stress may reduce the chances of a
successful outcome following IVFE, possibly through psy-
chobiological mechanisms affecting medical end-points
such as oocyte retrieval outcome.

We speculate that frequent callers, compared with those
who do not use cell phones, are exposed to more stress,
which possibly could negatively affect semen quality and
impair male fertility. Although patients with a history of
smoking or alcohol consumption as well as those with sys-
temic diseases, orchitis and varicocele in our study were
excluded, no study is without limitations and this applies
to our study. Due to its retrospective nature, we were not
able to comment on the duration, intensity of cell phone
use and severity of its detrimental effects on male fertility.
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We also did not evaluate our patients regarding non-
EMW exposure, the effects of cell phones on stand-by
mode and the effects of distance (i.e. cell phone in
trouser’s pocket versus shirt’s or jacket’s pocket) and the
position of the cell phone at night, the impact of occupa-
tion as well as the influence of the environment (rural,
urban living area). These are certainly limitations of our
study which will be undoubtedly managed appropriately
in our ongoing and future research on the same subject.

Conclusion

We speculate that mobile phones negatively affect sperm
quality in men and may impair male fertility. Men with
poor sperm quality planning for pregnancy should be
advised not to wuse cell phone extensively. Studies
performed on human males are scarce, therefore further
studies with a careful design are needed to determine the
effect of cell phone use on male fertility.

References

Agarwal A, Deepinder F, Sharma RK, Ranga G, Li J (2008)
Effect of cell phone usage on semen analysis in men
attending infertility clinic: an observational study. Fertil
Steril 89:124-128.

Agarwal A, Desai NR, Makker K, Varghese A, Mouradi R,
Sabanegh E, Sharma R (2009) Effects of radiofrequency
electromagnetic waves (RF-EMW) from cellular phones on
human ejaculated semen: an in vitro pilot study. Fertil Steril
92:1318-1325.

Aitken RJ, Bennetts LE, Sawyer D, Wiklendt AM, King BV
(2005) Impact of radio frequency electromagnetic radiation
on DNA integrity in the male germline. Int J Androl
28:171-179.

Al-Agha O, Axiotis C (2007) An in-depth look at Leydig
cell tumor of the testis. Arch Pathol Lab Med 131:

311-317.

Braune S, Riedel A, Schulte-Monting ], Raczek J (2002)
Influence of a radiofrequency electromagnetic field on
cardiovascular and hormonal parameters of the autonomic
nervous system in healthy individuals. Radiat Res
158:352-356.

Claman P (2004) Men at risk: occupation and male infertility.
Fertil Steril 81(Suppl. 2):19-26.

Davoudi M, Brossner C, Kuber W (2002) The influence of
electromagnetic waves on sperm motility. Urol Urogynaecol
19:18-22.

Djeridane Y, Touitou T, de Seze R (2008) Influence of
electromagnetic fields emitted by GSM-900 cellular
telephones on the circadian patterns of gonadal, adrenal and
pituitary hormones in men. Radiat Res 169:337-343.

Ebbesen SM, Zachariae R, Mehlsen MY, Thomsen D,
Hojgaard A, Ottosen L, Petersen T, Ingerslev HJ (2009)

© 2011 Blackwell Verlag GmbH - Andrologia 43, 312-316

Impact of cell phone usage

Stressful life events are associated with a poor in-vitro
fertilization (IVF) outcome a prospective study. Hum
Reprod 9:2173-2182.

Erogul O, Oztas E, Yildirim I, Kir T, Aydur E, Komesli G,
Irkilata HC, Irmak MK, Peker AF (2006) Effects of
electromagnetic radiation from a cellular phone on human
sperm motility: an in vitro study. Arch Med Res
37:840-843.

Fejes I, Zavaczki Z, Szollosi J, Koloszar S, Daru J, Kovacs L,
Pal A (2005) Is there a relationship between cell phone use
and semen quality? Arch Androl 51:385-393.

Huber R, Graf T, Cote KA, Wittmann L, Gallmann E, Matter
D, Schuderer J, Kuster N, Borbely AA, Achermann P (2000)
Exposure to pulsed high-frequency electromagnetic field
during waking affects human sleep EEG. Neuroreport
11:3321-3325.

Makker K, Varghese A, Desai NR, Mouradi R, Agarwal A
(2009) Cell phones: modern man’s nemesis? Reprod Biomed
Online 18:148-157.

Oftedal G, Wilen J, Sandstrom M, Mild KH (2000) Symptoms
experienced in connection with mobile phone use. Occup
Med (Lond) 50:237-245.

Oktem F, Ozguner F, Mollaoglu H, Koyu A, Uz E (2005)
Oxidative damage in the kidney induced by 900-MHz-emit-
ted mobile phone: protection by melatonin. Arch Med Res
36:350-355.

Petrelli G, Mantovani A (2002) Environmental risk factors and
male fertility and reproduction. Contraception 65:297-300.

Saki G, Rahim F, Alizadeh K (2009) Effects of forced
swimming stress on count, motility and fertilization
capacity of the sperm in adult rats. ] Hum Reprod Sci
2:72-75.

Sandstrom M, Wilen J, Oftedal G, Hansson Mild K (2001)
Mobile phone use and subjective symptoms. Comparison of
symptoms experienced by users of analogue and digital
mobile phones. Occup Med (Lond) 51:25-35.

Sharlip ID, Jarow JP, Belker AM, Lipshultz LI, Sigman M,
Thomas AJ, Schlegel PN, Howards SS, Nehra A, Damewood
MD, Overstreet JW, Sadovsky R (2002) Best practice policies
for male infertility. Fertil Steril 77:873-882.

Sheiner EK, Sheiner E, Hammel R, Potashnik G, Carel R
(2003) Effect of occupational exposures on male fertility:
literature review. Ind Health 41:55-62.

Thonneau P, Marchand S, Tallec A, Ferial ML, Ducot B,
Lansac J, Lopes P, Tabaste JM, Spira A (1991) Incidence
and main causes of infertility in a resident population
(1,850,000) of three French regions (1988-1989). Hum
Reprod 6:811-816.

Wdowiak A, Wdowiak L, Wiktor H (2007) Evaluation of the
effect of using mobile phones on male fertility. Ann Agric
Environ Med 14:169-172.

Weinbauer GF, Gromoll J, Simoni M, Nieschlag E (2001)
Physiology of testicular function. In: Andrology, Male
Reproductive Health and Dysfunction. Nieschlag E, Behre H
(eds). Springer, Berlin-Heidelberg, pp 23-62.

315

85U8017 SUOWIWIOD BA1E810 3ot dde 8y} Aq peusenob ke Sae O ‘8sn J0 S9IN1 10} AR1q1T 8ULUO A1 UO (SUONIPUOD-PUR-SLLIBI WD A8 |1M"AR1q 1 BUI|UO//:StNY) SUONIPUOD PUe SWIS 1 841 88S *[9202/0T/60] U0 Akid1auljuo AB|IM eiquin|oD usilig 10 AiseAIuN Ad X'SL0TOTTOZ 2£20-6EPT [/TTTT 0T/I0p/W0 A8 | Akeiq pul|uoj/Sdiy Woly pepeojumoa ' ‘TT0Z '22206EvT



Impact of cell phone usage

World Health Organization (1992) WHO Laboratory Manual
for the Examination of Human Semen and Sperm-Cervical
Mucous Interaction, 3rd edn. Cambridge University Press,
Cambridge.

World Health Organization (1999) WHO Laboratory Manual
for the Examination of Human Semen and Sperm-Cervical

316

T. Gutschi et al.

Mucous Interaction, 4th edn. Cambridge University Press,
Cambridge.

Zhu YS, Imperato-McGinley JL (2009) 5alpha-reductase
isozymes and androgen actions in the prostate. Ann NY
Acad Sci 1155:43-56.

© 2011 Blackwell Verlag GmbH * Andrologia 43, 312-316

85U8017 SUOWIWIOD BA1E810 3ot dde 8y} Aq peusenob ke Sae O ‘8sn J0 S9IN1 10} AR1q1T 8ULUO A1 UO (SUONIPUOD-PUR-SLLIBI WD A8 |1M"AR1q 1 BUI|UO//:StNY) SUONIPUOD PUe SWIS 1 841 88S *[9202/0T/60] U0 Akid1auljuo AB|IM eiquin|oD usilig 10 AiseAIuN Ad X'SL0TOTTOZ 2£20-6EPT [/TTTT 0T/I0p/W0 A8 | Akeiq pul|uoj/Sdiy Woly pepeojumoa ' ‘TT0Z '22206EvT



