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200-300 million spermatozoa/day

74 days
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Sperm Count Sperm Morphology Sperm Motility
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Table 1
Study characteristics from mobile phone exposure and sperm quality meta-analyses. (- denotes information not provided).

Sperm parameters
Reference Sample Study Partidpant ~ Motility Viability Concentration Radio-frequency SAR  Exposure Comments
size design group (MHz) (Whkg) time

Agarwaletal. (2008) 361  Invivo Fertility clinic v/ v - - - Exposed to commercially available mobile
phones

Agarwaletal. (2009) 64  Invitro Fertility clinic v/ v 850 146 60min  Exposed to Sony Ericsson w300i

Ahmed and Baig (2011) 44 Invitro Population v 900 13 60min  Exposed to Nokia 112 in talk mode

Dkhil et al. (2011) 40  Invitro Population / 850 146 60min  Nokia 73 in talk mode

De [uliis et al. (2009) 8  Invito Populaton v 1800 1 16h  Exposed usinga waveguide, connected to
afunction generator and RF amplifier.

Erogul et al. (2006) 54 Invito Populaion v v 900 - 5min  Exposed to commercially available mobile
phones

Falzoneetal.(2008) 24  Invitro Populaton v 900 2 60 min  RF-EMR chamber

Feijp etal, (2011) 343 Invivo Fertility clinic v/ v/ - - - Exposed to commercially available mobile
phones

Fejes etal, (2005) 254 Invivo Fertility clinic v/ - - - Exposed to commercially available mobile
phones

Sajedaand AFWatter 300  Invivo Fertility Clinic v - - - Exposed to commercially available mobile

(2011)




JA.Adams et al. /| Environment Intemational 70 (2014) 106-112 109

A Experimental Control Mean difference
Study Total Mean SD Total Mean SD ' MD 95%-Cl W(fixed) W(random)
Agarwal 2008 321 54.48 1491 40 6780 6.16 & -13.32 [-15.83.-10.81] 32.5% 13.2%
Agarwal 2009 30 48.62 17.36 30 52.11 18.34 e ey -3.49 [-12.53; 5.55) 25% 9.4%
Ahmed 2011 22 46.21 11.10 22 51.36 10.87 ———t -5.15 [-11.84; 1.34) 4.9% 11.1%
De Iuli;s 2008 4 68.00 2.00 4 86.00 200 = : - -18.00 [-20.77.-1523] 26.7% 13.1%
Erogul 2006 27 49,40 2227 27 63,30 22.16 v -13.90 [-25.75; -2.05] 1.5% 7.6%
Falzone 2008 12 8650 744 12 8680 534 [ . o -0.30 [-5.48; 4.88) 7.6% 11.9%
Feijo 2011 328 50.55 18.10 15 46.00 18.60 B B e 455 [-5.06;, 14.16) 2.2% 9.0%
Fejes 2005 59 57.46 17,26 195 60.15 18.80 Pt -269 [-7.82; 244)] 7.8% 11.9%
Sajeda 2011 270 36,59 9.04 30 53.13 10.15 —-?— -16.54 [-20.33; -12.75] 14.3% 12.7%
Fixed effect model 1073 375 ° : -12.18 [-13.61; -10.74) 100% -
Random effects model === -8.13 [-13.06; -3.21) - 100%
Heterogeneity: I-squared=89 5%, tau-squared=46,08, p<0.0001 | ; ’ i ' ;

20 -10 o 10 20
B Experimental Control Mean difference
Study Total Mean SD Total Mean SD ) MD 95%-CI W(fixed) W(random)
Agarwal 2008 321 57.70 1535 40 71.70 6.75 —— -14.00 [-16.68; -11.32] 8.2% 21.0%
Agarwal 2009 32 5233 1321 32 5897 1481 T =1 6564 [-1352; 0.24) 1.2% 19.2%
Dkhil 2011 20 8060 140 20 84.10 130 ¥ | 350 [-434; .266] 838% 21.4%
De Lulis 2009 4 6500 100 4 8900 300 — Pl -24.00 [-27.10; -20.90] 6.1% 20.9%
Fejjo 2011 328 70.02 1823 15 €5.00 18.20 b i——— 502 [-4.40; 1444] 0.7% 17.6%
Fixed effect model 705 11 {5 -5.59 [-6.36; -4.83) 100% -
Random effects model —— -9.10 [-18.42; 0.22) - 100%
Heterogeneity. I-squared=98%, tau-squared=705.7, p<0,0007 p I? ; T

20 10 0 10
c Experimental Control Mean difference
Study Total Mean SD Total Mean SD : MD 95%-CI W(fixed) W(random)
Agarwal 2008 321 59.21 4530 40 8589 35.56 : -26.68 [-38.76: -14.60] 2.8% 17.2%
Agarwal 2009 32 58.87 24.34 32 58.84 35.20 BT 0.03 [-17.01; 17.07] 1.4% 15.1%
Erogul 2006 27 57.90 37.60 27 59.80 35.30 o -1.90 [-21.35; 17.55] 1.1% 14.1%
Feijo 2011 328 55,95 55.93 15 30.60 22.80 i 2535 [12.32; 38.38] 2.4% 16.9%
Fejes 2005 59 68.47 46.43 195 67.60 44.56 et 0.87 [-12.53; 14.27] 2.3% 16.7%
Sajeda 2011 270 2241 665 30 36.17 556 . -13.76 [-15.90; -11.62] £89.9% 19.9%
Fixed effect model 1037 339 ? «12.51 [14.54; -10.48) 100% -
Random effects model «3.19 [«16.60; 10.22] - 100%

Heterogenelty: I.squared=89.1%, tau.squared=231.5, p<0.0007

S e — —

-30-20-10 0 10 20 30

Fig 1. Forest plot showing the effect of mobile phone exposure on human sperm motility (A), viability (B) and concentration (C). A FEM — 122 (952 Cl — 13.6, — 10.7) REM —8.1 (952 CI
—13.1, —=32); B. FEM —56 (95% Cl —64, —48)REM —9.1 (95%Cl —184,0.2); C. EM — 125 (95% Cl — 14.5, —10.5) REM —32 (95% Cl — 1656, 102).
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Animal studies
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®Paradigm shift

®Evolving scientific tools
®Methodological issues
®Combining study methods
®Multi-disciplinary teams (Training)!

©®Sperm as a model
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