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Table 1. Newcastle-Ottawa Scale of studies included in
meta-analysis
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2010 Cooke®’ 1 1 0 1 2 0 1 0 6

2010 Hardell* 0 1 1 1 2 0 1 1 7
2010 The

INTERPHONE Study 1 1 1 0 2 1 1 0 7
Group™

2011 Aydin* 1 1 1 0 2 1 1

2011 Duan® 1 0 0 1 2 0 0

2011 Hardell*® 0 1 1 0 2 1 1 1

2011 The

INTERPHONE Study 1 1 1 0 2 0 1 0 6
Group®’

2012 Soderqvist®® 1 1 1 0 2 0 1 1 7
2013 Hardell*® 0 1 1 0 2 1 1 1 7
2014 Coureau® 0 1 1 1 2 0 1 0 6
2014 Pettersson®' 1 1 1 0 2 0 1 0 6
2015 Shrestha* 1 1 1 0 1 0 1 0 5

One score (one star) for each component as the following:

S1: Independent validation for case selection.

S2: Consecutive or obviously representative series of cases.

S3: Community controls.

S4: No history of diseases in controls.

C: controlled for one factor, two stars for study controlled for another factor.
E1:. Secure record for ascertainment of exposure.

E2: Same method of ascertainment for cases and controls.

E3: Non-response rate same for cases and controls.

Refer to Appendix for the reference.
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Table 2. Summary of study characteristics

Types of tumors No Countries  studied No
Brain tumors 31 Sweden 13
Benign brain tumors 18 Multi-countries 8
Malignant brain tumors 13 us 4
Glioma 9 UK 3
Acoustic neuroma 9 Germany 3
Meningioma 6 Denmark 2
Parotid gland tumors 5 Finland 2
Pituitary tumors 3 Israel 1
Non-Hodgkin’s Lymphoma 2 Japan 2
Leukemia 2 China 1
Salivary gland tumors 1 France (CERENAT) 1
Testicular cancer 1 Norway 1
Malignant melanoma 1 Thailand 1
Uveal melanoma 1

Total* 42 Total 42

*The number of studies by types of tumors does not add up - 42 because
several studies covered 2 or more types of tumors simultaneously.
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Table 3. General characteristics of studies included in meta-analysis

Study Study group Nationality Age Years Definition of cases Definiton of Cancer Table Cas Control OR (95%
(study of controls type number e Ccl)
name) recrui

tment

1999 Hardell Sweden 20-8 1994- Oncological centres Population Brain tumor Table 78 161 0.98 (0.69

Hardell’ group 0 1996 in Uppsala-Orebro registry 3 - 1.41)

2000 Other group US 18-8 1994- Hospitals in NY, Control Astrocytic  Table 354 346 0.8 (0.5 -

Muscat? 0 1998 Boston patients in brain 5 1.2)

the same cancer
hospital
2001 Inskip3 Other group US 218 1994- Hospitals in Patients in Brain Table 139 232 0.8 (0.6 -
1998 Boston, Phoenix, the same tumors 2 1.1)
Arizona, hospital
Pittsburg

2002 Other group Finland  20-6 1996- Finnish Cancer Population All brain Table 16 89 0.9 (0.5 -

Auvinen® 9 ? Registry registry tumor 3 1.5)

2002 Hardell Sweden 20-8 1997- Cancer registries Population Brain tumor Table 224 228 1.0 (0.8 -

Hardell® group 0 2000 in Uppsala-Orebro, registry 2 1.2)

Stockholm,
Linkoping,
Goteborg
2003 Hardell Sweden, All  1997- Cancer registries Swedish Vestibular  Table 23 19 1.21 (0.66
Hardell® group Norway age 2000 in Uppsala-Orebro, Population schwannom 1 - 2.22)
Stockholm, Registry a
Linkoping,
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Goteborg

2003 Other group US Mea 1995- Department of Oher Acoustic Table 16 94
Warren’ n 2000 Otolaryngology, patients in neuroma 3
47.0 University of the same

Florida, University hospital

of Minnesota
2004 INTERPHON Denmark 20-6 2000- Gentofte Hospital, Population Acoustic Table 45 97
Christensen® E STUDY 9 2002 University of registry neuroma 2

Copenhagen
2004 Hardell Sweden Med 1994- Cancer registries Population Parotid Table 33 117
Hardell® group ian 2000 in Uppsala-Orebro, registry gland 2

59 Stockholm, tumors

Linkoping,

Goteborg
2004 Lonn' INTERPHON Sweden 20-6 1999- Regional cancer Population Acoustic Table 84 343

E STUDY 9 2002 registry in registry neuroma 2

Stockhom,

Goteborg, Lund
2005 INTERPHON Denmark 20-6 2000- Five neurosurgical Population Glioma low Table 59 155
Christensen' E STUDY 9 2002 dept in Denmark, registry grade 2
(Glioma,high clinical data
grade)
2005 INTERPHON Denmark 20-6 2000- Five neurosurgical Population Glioma high Table 47 90
Christensen’ E STUDY 9 2002 departments in registry grade 2
(Glioma,lowgr Denmark, clinical
ade) data
2005 INTERPHON Denmark 20-6 2000- Five neurosurgical Population Meningioma Table 67 133
Christensen'' E STUDY 9 2002 dept in Denmark, based, 2
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(Meningioma) clinical data Danish
central
population
register,
check
non-cancer
2005 Hardell Sweden 18-7 1999- Cancer registries Population Lymphona Table 174 196 1.04 (0.79
Hardell" group 4 2002 in Umea, Orebro living in the (NHL) 5 - 1.38)
Linkoping, Lund same region
2005 Lonn™ INTERPHON Sweden 20-6 2000- Neurosurgery, Swedish Glioma Table 214 399 0.8 (0.6 -
E STUDY 9 2002 oncology, population 2 1.0)
neurology clinics at registry
all hospitals within
Umea, Stockholm,
Goteborg, Lund
2005 INTERPHON Nordic 18-6 1999- Five departments  GP practice  Acoustic Table 323 1770 0.9 (0.7 -
Schoemaker' E STUDY countries 9 2004 in study areas lists neuroma 2 1.1)
¢ & UK
2006 Hardell Sweden 20-8 2000- Cancer registry in Inhabitants in Malignant Table 198 343 19 (1.3 -
Hardell" group 0 2003 Uppsala/Orebor Uppsala/Oreb brain tumor 1 2.7)
and Linkoping or, Linkoping
medical
regions
2006 INTERPHON UK 18-6 2000- Neurosurgical, GP practice Glioma Table 508 898 0.94 (0.78
Hepworth'®  E STUDY 9 2003 neuro-oncology, lists 2 - 1.13)

neuropathology,
neuroradiology,
neurology
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partments and
cancer registries
from 5 areas of
UK

2006 Linet'” Other group US 20-7 1998- Four geographic ~ Population ~ NHL Table 317 247
4 2000 region covered by based 2
NCI SEER
program
2006 INTERPHON Denmark 20-6 2000- Neurosurgery, Population Benign Table 77 202
Lonn18(Benig E STUDY & Swden 9 2002 oncology, registry pleomorphic 2
npleomorphic neurology, adenomas
adenomas) otorhinolaryngology
clinics in Stockhom
and Goteborg
2006 INTERPHON Denmark 20-6 2000- Neurosurgery, Population Malignant  Table 25 401
Lonn'®(Malig E STUDY & Swden 9 2002 oncology, registry parotid 2
nantparotidgl neurology, gland
andtumors) otorhinolaryngology tumors
clinics in Stockhom
and Goteborg
2006 INTERPHON Germany 30-6 2000- Patients referred Population Glioma Table 138 283
Schuz'®(Glio E STUDY 9 2003 from neurosurgical registry 3
ma) clinics in
Bielefeld,
Heidelberg, Mainz,
Mannheim
2006 INTERPHON Germany 30-6 2000- Patients referred Population Meningioma Table 104 234
Schuz'(Meni E STUDY 9 2003 from neurosurgical registry 3
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ngioma) clinics in

Bielefeld,

Heidelberg, Mainz,

Mannheim
2006 INTERPHON Japan 30-6 2000- Twenty-one Population Acoustic Table 192 51 0.73 (0.43
Takebayashi® E STUDY 9 2004 surgery level neuroma 2 - 1.23)
0 departments, 1

ENT department in

Tokyo and

adjacent cities
2007 Hardell Sweden 20-7 1993- Swedish Cancer Swedish Testicular Table 164 137 1.1 (0.8 -
Hardell”’ group 5 1997 Registry, whole Population cancer 2 1.5)

Swedish males Registry
2007 INTERPHON Norway 19-6 2001- Neurosurgery Norwegian Glioma Table 161 227 0.6 (0.4 -
Klaeboe™ E STUDY 9 2002 clinics in Central 2 0.9)

south/east and Population

western/middle part Register

of Norway
2007 INTERPHON 5 North  20-6 2000- Neurosurgery, National Glioma (All) Table 867 1853  0.78 (0.68
Lahkola® E STUDY Europea 9 2004 oncology and population 3 - 0.91)

n neurology depts in registers
countires several hospitals

in the study areas

(Denmark, Finland,

Norway, Sweden,

UK)
2007 INTERPHON Germany 30-6 2000- Neurosurgical Population Acoustic Table 29 74 0.67 (0.38
Schlehofer”® E STUDY 9 2003 clinics in 5 cities,  registry neuroma 2 - 1.19)
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Dept of
otolaryngology,
Univ. Mainz

2008 INTERPHON 5 North  18-6 2000- Neurosurgery, National Meningioma Table 573 1696
Lahkola® E STUDY Europea 9 2004 oncology and population 3
n neurology depts in registers
countires several hospitals

in the study areas

(Denmark, Finland,

Norway, Sweden,

UK)
2008 INTERPHON Israel 2001- Twenty-two National Parotid Table 285 691
Sadetzki® E STUDY 2003 otolaryngology population gland 3

department registry tumors (all)

throughout the

country
2008 INTERPHON Japan 30-6 2000- Twenty-one General Glioma Table 56 106
Takebayashi2 E STUDY 9 2004 neurosurgery population 2
’(Glioma) departments in

Tokyo and

adjacent  cities
2008 INTERPHON Japan 30-6 2000- Twenty-one General Meningioma Table 55 118
Takebayashi2 E STUDY 9 2004 neurosurgery population 2
7(Meningioma departments in
) Tokyo and

adjacent  cities
2008 INTERPHON Japan 30-6 2000- Twenty-one General Pituitary Table 62 105
Takebayashi® E STUDY 9 2004 neurosurgery population adenoma 2
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"(Pituitaryade

departments in

noma) Tokyo and
adjacent cities
2009 Other group Thailand =218 1997- Siriraj Hospital, Admitted Leukemia Table 35 109 15 (1.0 -
Kaufman?®® 2003 Bangkok patients in 4 2.4)
the same
hospital
2009 INTERPHON England 18-5 2001- Neurosurgical GP practice Pituitary Table 166 362 0.9 (0.7 -
Schoemaker” E STUDY (Thames 9 2005 centers and lists tumor 3 1.3)
9 region) oncology units in
hospitals, Thames
Caner Registry
2009 Stang30 Other group Germagy 20-7 2002- University of Population Meningioma Table 36 30 0.7 (0.5 -
4 2004 Duisburg-Essen's based 2 1.0)
referral center
2010 Other group England 18-5 2003- Hematology and Non-blood Leukemia  Table 674 486 1.06 (0.76
Cooke®’ (London 9 2009 oncology units, relative of 2 - 1.46)
and Thames Cancer cases, never
surroundi Registry been
ng diagnosed
counties) with
leukaemia
2010 Hardell Sweden 20-8 1997- Cancer registries Deceased Malignant Table 83 109 1.4 (0.97
Hardell*? group 0 2003 in Uppsala-Orebro, from other brain tumor 1 -2.1)
Stockholm, cancer or
Linkoping, other
Goteborg diseases,
Swedish
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Death

Registery
2010 The INTERPHON 13 30-5 2000- Neurological, Population Glioma Table 166 1894
INTERPHON E STUDY countries 9 2004 neurosurgical based 2 6
E Study facilities in  study
Group®*(Glio region. all
ma) histologically
confirmed
2010 The INTERPHON 13 30-5 2000- Neurological, Population Meningioma Table 126 1488
INTERPHON E STUDY countries 9 2004 neurosurgical based 2 2
E Study facilities in  study
Group®*(Meni region. all
ngioma) histologically
confirmed
2011 Aydin®* Other group 4 7-  2004- Pediatric, oncology, Population Brain Table 194 329
countries 59 2008 neurosurgery dept, registries tumors 2
northern national cancer
Europe registry, all
(CEFAL histologically
0) confirmed
2011 Duan® Other group China 7- 1993- patients who Patients who Epithelial Table 91 1158
80 2000 underwent oral underwent parotid 1
maxillofacial oral gland
surgery in maxilofacial  malignancie
authours' dept. surgery for s
non-salivary
gland
tumours
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2011 Hardell Sweden 20-7 2000- Swedish Cancer Swedish Malignant Table 223 727 1.0 (0.7 -
Hardell*® group 7 2003 Registry, whole Population melanoma 2 1.3)
Sweden Registry
2011 The INTERPHON 13 30-5 2000- Neurological, Population Acoustic Table 643 1308 0.85 (0.69
INTERPHON E STUDY countries 9 2004 neurosurgical based neuroma 2 - 1.04)
E Study facilities in  study matching
Group®’ region. all
histologically
confirmed
2012 Hardell Sweden NA 2000- Regional Oncology Population Salivary Table 30 104 0.9 (0.4 -
Soderqvist®  group 2003 Centres of registry gland 1 1.7)
Uppsala-Orebro cancers
and Linkoping
2013 Hardell Sweden 18-7 2007- Swedish Cancer Swedish Malignant Table 571 1261 1.7 (1.04
Hardell*® group 5 2009 Registry, whole Population  brain tumor 3 - 2.8)
Sweden Registry
2014 Other group France > 2004- Collaboration of Local level, Glioma Table 142 270 1.24 (0.86
Coureau®(Gli (CEREN 16 2006 network of no history of 3 - 1.77)
oma) AT) practitioners CNS tumors
involved in Dx and
Tx of pt & from
cancer registry, in
four french
area(Gironde,
Calvados, Manche,
Herault)
2014 Other group France 2 2004- Collaboration of Local level, Meningioma Table 80 173 0.9 (0.61
Coureau*’(M (CEREN 16 2006 network of no history of 3 - 1.34)
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eningioma) AT) practitioners CNS tumors
involved in Dx and
Tx of pt & from
cancer registry, in
four french
area(Gironde,
Calvados, Manche,

Herault)
2014 Other group Sweden 20-6 2002- Swedish Regional Nation-wide Acoustic Table 302 442
Pettersson®’ 9 2007 Cancer Registry  Swedish neuroma 2
population
register
2015 INTERPHON Finland  20-6 2000- Neurosurgery dept Population Pituitary Table 54 201
Shrestha®>  E STUDY 9 2002 in 5 university registry tumor 2
hospitals
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Table 3. Characteristics of study designs

Case Control Exposure measurement Blindin Networ Hands- Cancer type Reference Use Phon
(respon g k free e
(respo se operate device type*
nse rate) r data adjuste
rate) adjuste d
d

1999 Hardel' 209 425 Mailed questionnaire o] X o] Brain tumor NA Total, all

(90%) (91%)  supplemented by telephone >1yr
interview

2000 Muscat® 469 346 Interview X o] X Astrocytic NA Use all
(82%) (90%) brain cancer

2001 Inskip® 782 799 Personal interview X X X Brain No use Regular all
(80%) (86%) tumors use

2002 Auvinen® 398 2160 Cellular network subscription o o X All brain Never Ever dgt
(NA)  (NA) tumor

2002 Hardell® 1429 1470 Mailed questionnaire or o] X o] Brain tumor NA Total, dgt
(88%) (91%)  telephone interview >1yr

2003 Hardell® 159 NA Mailed questionnaire or o X o} Vestibular NA >1yr dgt
(NA) telephone interview schwannoma

2003 Warren’ 51 141 Telephone interview X X X Acoustic NA Regular all
(NA)  (NA) neuroma use

2004 107 214 Face-to-face interview X X o] Acoustic Never or Regular all

Christensen®  (82%) (64%) neuroma rarely used use

2004 Hardell® 267 1053 Mailed questionnaire and o] X o] Parotid NA >1yr dgt
(91%) (90%)  Telephone interview gland
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tumors

2004 Lonn™ 148 604 Face-to-face interview X Acoustic Never or Regular
(93%) (72%) neuroma rarely use
2005 171 330 Face-to-face interview X Glioma low No regular Regular
Christensen''  (74%) (64%) grade use use
(Glioma, high
grade)
2005 81 155 Face-to-face interview X Glioma high No regular Regular
Christensen''  (74%) (64%) grade use use
(Glioma, low
grade)
2005 175 316 Face-to-face interview X Meningioma No regular Regular
Christensen''  (74%) (64%) use use
(Meningioma)
2005 Hardell? 910 1016 Mailed questionnaire o] Lymphona NA Total,
(91%) (92%)  supplemented by telephone (NHL) >1yr
interview
2005 Lonn™ 371 674 Face-to-face interview X Glioma Never or Regular
(74%) (71%) (telephone interview or paper rarely use
questionnaire if not able -
participate in personal
interview)
2005 678 3553 Face-to-face interview or X Acoustic Never or Regular
Schoemaker™ (83%) (51%) phone, not blinded neuroma non-regular use
use
2006 Hardell 317 692 Mailed questionnaire 0 Malignant ~ NA Total,
(88%) (84%) supplemented by telephone brain tumor >1yr
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interview

2006 966 1716 Face-to-face interview X Glioma Never or Regular all
Hepworth'® (51%) (45%) non-regular use
2006 Linet'” 551 462 Telephone interview X NHL Never Ever all
(79%) (55%)
2006 Lonn' 112 321 Personal or phone interview x Benign Never or Regular all
(Benign (88%) (70%) pleomorphic rarely use
pleomorphic adenomas
adenomas)
2006 Lonn™ 60 681 Personal or phone interview x Malignant Never or Regular all
(Malignant (85%) (70%) parotid rarely use
parotid gland gland
tumors) tumors
2006 Schuz'® 366 732 Face-to-face interview X Glioma Never Ever all
(Glioma) (80%) (60%)
2006 Schuz'® 381 762 Face-to-face interview X Meningioma Never Ever all
(Meningioma) (80%) (60%)
2006 101 339 Face-to-face interview X Acoustic Non-user Regular all
Takebayashi® (84.2 (52.4%) neuroma use
%)
2007 Hardell”® 889 870 Mailed questionnaire o] Testicular NA Total, dgt
(91%) (89%)  supplemented by telephone cancer >1yr
interview
2007 289 358 Face-to-face interview X Glioma No or Regular all
Klaeboe® (77%) (69%) irregular use
use
2007 1521 3301 Face-to-face interview X Glioma Never/ Regular all
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Lahkola® (60%)  (50%) (Al nonregular  use
use
2007 97 194 Face-to-face interview X X o Acoustic Never Ever
Schlehofer®  (89%) (55%) neuroma
2008 1209 3299 Face-to-face interview X X o Meningioma Never/non-r Regular
Lahkola® (74%) (50%) egular use
use
2008 460 1266 Face-to-face interview X X o] Parotid No regular Regular
Sadetzki®® (87%) (66%) gland user use
tumors (all)

2008 88 196 Face-to-face interview X X o] Glioma Non-user Regular
Takebayashi27 (58.7 (52.5%) use
(Glioma) %) glioma,

279

(51.6%)

menin,

208

(49.4%)

pit ad
2008 132 279 Face-to-face interview X X o] Meningioma Non-user Regular
Takebayashi”’ (77.6  (51.6%) use
(Meningioma) %)
2008 102 196 Face-to-face interview X X o Pituitary Non-user Regular
Takebayashi”’ (75.6  (52.5%) adenoma use
(Pituitary %) glioma,
adenoma) 279

(51.6%)

menin,
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208

(49.4%)
pit ad
2009 180 756 (?) Interview X Leukemia NA Use all
Kaufman® (NA)
2009 291 630(43 Face-to-face interview X Pituitary Never/ Regular dgt
Schoemaker® (63%) %) tumor non-regular use
use

2009 Stang30 827 455 telephone interview X Meningioma Never Regular all

(94%) (57%) use
2010 Cooke® 806 589 Face-to-face interview X Leukemia Never or Regular all

(50%) (75%) non-regular use

use

2010 Hardell®> 346 619 Mailed  questionnaire o] Malignant NA Total, dgt

(75%) (67%)  supplemented by telephone brain tumor >1yr

interview

2010 The 2708 2972 Face-to-face interview X Glioma Never Regular all
INTERPHONE (64%) (53%) regular user use
Study Group®
(Glioma)
2010 The 2409 2662 Face-to-face interview X Meningioma Never Regular all
INTERPHONE (78%) (53%) regular user use
Study Group®
(Meningioma)
2011 Aydin34 352 646(71 Face-to-face interview(phone x Brain No regular Regular all

(83%) %) interview when unable - tumors use use

M 2t &
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participate in face-to-face
interview)

2011 Duan® 136 2051 Personal or telephone X Epithelial Never or Regular
(62%) (78%) interview parotid rarely use
gland
malignancies
2011 Hardell® 347 1184 Mailed questionnaire o) Malignant NA Total,
(82%) (80%)  supplemented by telephone melanoma >1yr
interview
2011 The 1105 2145 Face-to-face interview X Acoustic No regular Regular
INTERPHONE (85%) (53%) neuroma use use
Study Group®
2012 69 262 Questionnaire X Salivary NA Total,
Soderquist”®  (88%) (83%) gland >1yr
cancers
2013 Hardell® 593 1368 Self-administered o) Malignant NA Total,
(87%) (85%) questionnaire supplemented brain tumor >1yr
by telephone interview
2014 253 504 Face-to-face interview X Glioma No regular Regular
Coureau (66%) (45%) use use
(Glioma)
2014 194 388 Face-to-face interview X Meningioma No regular Regular
Coureau® (75%)  (45%) use use
(Meningioma)
2014 422 643 Mailed questionnaire X Acoustic Never or Regular
Pettersson*’  (83%) (65%) neuroma rarely use
2015 80 240 Face-to-face interview X Pituitary Never/ Regular
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Shrestha*? (42%) (77%)

tumor

non-regular
use

use

*phone type: dgt means digital, all means anaologue plus digital phones altogether
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Table 5. Cellular phone use and risk of tumors — by factors that

could influence bias in each study subdivided by study groups

All
No OR (95% Cl) 12

Research group All 42 0.93 (0.87 - 0.99) 49

Non-industry 25 1.07 (0.97 - 1.17) 38
Funding*

Industry 17 0.82 (0.77 - 0.86) 0

High (7 0|4 20 0.96 (0.87 - 1.06) 56
Methodological qualityt

Low (<7) 22 0.89 (0.82 - 0.98) 41

>70% 18 1.02 (0.89 - 1.16) 57
Response ratet

<70% 24 0.87 (0.82 - 0.93) 29
Difference in response Not different 15 1.01 (0.89 - 1.16) 54
rate§ Different 27 0.89 (0.83 - 0.95) 39

Blinded 11 1.14 (1.00 - 1.31) 36
Blindness of interviews

Not blind 31 0.87 (0.82 - 0.93) 36
Network operator data Adjusted 6 0.94 (0.79 - 1.12) 39
adjusted Not adjusted 36 0.93 (0.86 - 1.00) 51
Type of case-control Hospital based 29 0.86 (0.81 - 0.92) 33
study Population based 13 1.13 (1.00 - 1.26) 28

Malignant 14 1.17 (1.02 - 1.35) 43
Malignancy of tumor

Benign 13 0.93 (0.84 - 1.03) 1

Contralateral 21 0.88 (0.79 - 0.97) 56
Laterality of tumor

Ipsilateral 21 1.11 (1.00 - 1.23) 57
Hardell group
Research group All 11 1.15 (1.00 - 1.31) 35

Non-industry 11 1.15 (1.00 - 1.31) 35
Funding*

Industry 0 NA
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270% 9 1.12 (0.97 - 1.31) 42
Response ratet

<70% 2 1.34 (0.97 - 1.86) 0
Difference in response Not different 10 1.15 (0.99 - 1.33) 41
rate§ Different 1 NA

Blinded 10 1.16 (1.01 - 1.34) 40
Blindness of interviews

Not blind 1 0.90 (0.51 - 1.57) NA
Network operator data Adjusted 0 NA NA
adjusted Not adjusted 11 1.15 (1.00 - 1.31) 35
Type of case-control Hospital based 2 0.96 (0.70 - 1.33) 0
study Population based 9 1.18 (1.01 - 1.38) 44

Malignant 7 1.24 (1.02 - 1.52) 49
Malignancy of tumor

Benign 2 1.20 (0.93 - 1.56) 0

Contralateral 5 1.11 (0.87 - 1.41) 42
Laterality of tumor

Ipsilateral 5 154 (1.18 - 2.02) 54
INTERPHONE  group
Research group All 19 0.82 (0.78 - 0.86) 0

Non-industry 2 0.83 (0.63 - 1.10) 0
Funding*

Industry 17 0.82 (0.77 - 0.86) 0

High (7 O|4) 7 0.83 (0.77 - 0.89) 0
Methodological quality"

Low (<7) 12 0.81 (0.75 - 0.87) 0

270% 4 0.75 (0.59 - 0.95) 30
Response rate*

<70% 15 0.82 (0.78 - 0.87) 0
Diffe§rence in response Not different 3 0.78 (0.58 - 1.06) 53
rate Different 16 0.81 (0.77 - 0.86) 0

Blinded 0 NA NA
Blindness of interviews

Not blind 19 0.82 (0.78 - 0.86) 0
Network operator data Adjusted 2 0.83 (0.67 - 1.02) 18
adjusted Not adjusted 17 0.81 (0.77 - 0.86) 0
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. Malignant 1 0.70 (0.40 - 1.30) NA

Malignancy of tumor -

Benign 9 0.85 (0.75 - 0.96) 0

Contralateral 12 0.78 (0.71 - 0.86) 39
Laterality of tumor

Ipsilateral 12 0.98 (0.90 - 1.07) 36
Other  group
Research group All 12 1.04 (0.90 - 1.20) 45

Non-industry 12 1.04 (0.90 - 1.20) 45
Funding*

Industry 0 NA

High (7 O] &) 3 1.04 (0.79 - 1.37) 38
Methodological qualityt

Low (<7) 9 1.04 (0.87 - 1.24) 52

>70% 5 1.07 (0.82 - 1.40) 63
Response ratet

<70% 7 1.02 (0.85 - 1.22) 37
Difference in response Not different 2 0.80 (0.62 - 1.03) 0
rate§ Different 10 1.09 (0.94 - 1.28) 41

Blinded 1 0.90 (0.50 - 1.50) NA
Blindness of interviews

Not blind 1" 1.05 (0.90 - 1.22) 49
Network operator data Adjusted 4 1.08 (0.86 - 1.36) 23
adjusted Not adjusted 8 1.03 (0.85 - 1.24) 55
Type of case-control Hospital based 9 1.04 (0.86 - 1.25) 57
study Population based 3 1.06 (0.87 - 1.30) 0

Malignant 6 1.15 (0.93 - 1.42) 36
Malignancy of tumor

Benign 2 1.03 (0.61 - 1.75) 30

Contralateral 4 1.32 (1.00 - 1.75) 0
Laterality of tumor

Ipsilateral 4 1.38 (1.01 - 1.89) 21

*Non-industry funding means funding from public sources

funding means funding that partly

included funding from

only. Industry
mobile phone

industry. tMethodological quality was assessed by Newcastle-Ottawa Scale,
NOS). tResponse rate was selected from control group because response
rates in case group were always higher compared - control group, and low
response rate matters in causing selection bias. §.Difference in response
rates between cases and controls were measured by student t-test as

statistically significant difference
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Table 6. Dose dependent analysis by factors that could influence
bias in each study subdivided by study groups

All

No OR (95% ClI) 1?
Latency (years)
>1-5 years 34 0.86 (0.81 - 0.91) 0
5-9 years 38 0.91 (0.84 - 1.00) 449
210 years 29 1.17 (1.01 - 1.36) 61.2
Cumulative call time (hours)
<200 hours 35 0.91 (0.85 - 0.98) 28.4
200-1000 hours 10 0.91 (0.77 - 1.07) 48.2
>1000 hours 13 1.41 (1.13 - 1.75) 57.8
Cumulative call times (Number of calls)
<1000 times 12 0.92 (0.83 - 1.03) 54
1000-7000 times 13 0.80 (0.73 - 0.89) 10.3
>7000 times 19 0.93 (0.85 - 1.02) 438
Hardell  group
Latency (years)
>1-5 years 6 1.12 (0.90 - 1.40) 46.9
5-9 years 13 1.19 (0.96 - 1.46) 55
>10years 10 1.40 (1.10 - 1.79) 36.3
Cumulative call time (hours)
<200 hours 9 1.11 (0.99 - 1.24) 0
200-1000 hours 2 1.07 (0.70 - 1.64) 39.8
>1000 hours 5 1.90 (1.24 - 2.90) 40.4
Cumulative call times (number of calls)
<1000 times 0 NA NA
1000-7000 times 0 NA NA
>7000 times 0 NA NA

INTERPHONE  group
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210 years 13 0.94 (0.85 - 1.05) 0

Cumulative call time (hours)

<200 hours 17 0.84 (0.77 - 0.91) 15.5
200-1000 hours 5 0.82 (0.65 - 1.04) 471
>1000 hours 5 1.05 (0.78 - 1.43) 61.2
Cumulative call times (number of calls)

<1000 times 8 0.86 (0.76 - 0.97) 0

1000-7000 times 10 0.79 (0.71 - 0.87) 0

>7000 times 15 0.90 (0.83 - 0.99) 0

Other  group

Latency (years)

>1-5 years 9 0.97 (0.84 - 1.13) 0

5-9 years 6 0.98 (0.73 - 1.32) 62.7
210 years 6 1.47 (0.84 - 2.58) 84.4
Cumulative call time (hours)

<200 hours 9 0.90 (0.79 - 1.02) 44
200-1000 hours 3 0.98 (0.71 - 1.35) 65.1
>1000 hours 3 1.72 (1.16 - 2.55) 47.9
Cumulative call times (number of calls)

<1000 times 4 1.13 (0.92 - 1.39) 0

1000-7000 times 3 0.90 (0.59 - 1.35) 50.4
>7000 times 4 1.29 (0.90 - 1.56) 16.5
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Table 7. Cellular phone use and risk of tumors in long-term
cellular phone users 210 years — by factors that could influence
bias in each study, subdivided by study groups

All
No OR (95% ClI) 12

Research group All 28 1.13 (0.96 - 1.32) 60.5

Non-industry 14 1.41 (1.00 - 1.99) 75.5
Funding®

Industry 14 0.94 (0.85 - 1.04) 0
MethO(TioIogicaI High (27) 13 1.18 (0.96 - 1.45) 29.7
quality Low (<7) 15 1.09 (0.87 - 1.37) 71.5
Type of Hospital based 19 1.02 (0.85 - 1.24) 62
case-control study  popyiation  based 9 1.39 (1.07 - 1.79) 41

Brain tumor 30 0.90 (0.84 - 0.97) 51
Type of tumor

Non-brain  tumors 12 1.01 (0.90 - 1.14) 26.4

Malignant 14 1.17 (1.02 - 1.34) 43.2
Malignancy of tumor

Benign 19 0.82 (0.76 - 0.88) 24

Ipsilateral 10 1.68 (1.29 - 2.17) 40.9
Laterality of tumor

Contralateral 10 0.94 (0.73 - 1.22) 17.8
Hardell group
Research group All 8 1.36 (0.96 - 1.92) 46.3

Non-industry 8 1.36 (0.96 - 1.92) 46.3
Funding*

Industry 0 NA NA
Methogological High (27) 7 1.37 (0.95 - 1.98) 54
quality Low (<7) 1 1.30 (0.20 - 7.40) NA
Type of Hospital based 2 1.22 (0.60 - 2.46) 0
case-control study  popyiation  based 6 141 (0.92 - 2.16) 616

Brain tumor 6 1.29 (1.01 - 1.65) 61.3
Type of tumor

Non-brain  tumors 5 1.03 (0.88 - 1.21) 0

Malignant 7 1.24 (1.02 - 1.52) 49.1
Malignancy of tumor

Benign 1 1.21 (0.66 - 2.22) NA

Ipsilateral 0 NA NA

Laterality of tumor
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Research group All 14 0.94 (0.85 - 1.04) 0
Non-industry 0 NA NA
Funding*®
Industry 14 0.94 (0.85 - 1.04) 0
Methodological High (27) 5 0.95 (0.74 - 1.22) 0
qualityt Low (<7) 0.94 (0.83 - 1.05) 0
Type of Hospital based 13 0.93 (0.83 - 1.03) 0
case-control study  popyiation  based 1 1.90 (0.90 - 4.14) NA
Brain tumor 17 0.81 (0.77 - 0.86) 0
Type of tumor
Non-brain  tumors 2 0.85 (0.69 - 1.05) 0
Malignant 2 0.86 (0.56 - 1.32) 0
Malignancy of tumor
Benign 14 0.80 (0.74 - 0.86) 0
Ipsilateral 9 1.62 (1.25 - 2.10) 41.3
Laterality of tumor
Contralateral 9 0.90 (0.73 - 1.11) 0
Other group
Research group All 6 1.42 (0.75 - 2.68) 86.4
Non-industry 6 1.42 (0.75 - 2.68) 86.4
Funding*
Industry 0 NA NA
Methoc;ological High (27) 1 1.60 (0.95 - 2.70) NA
quality Low (<7) 5 1.35 (0.57 - 3.21)  90.8
Type of Hospital based 4 1.41 (0.38 - 5.19) 93
case-control study  popyiation  based 2 1.26 (0.93 - 1.70) 0
Brain tumor 7 1.00 (0.85 - 1.18) 24.5
Type of tumor
Non-brain  tumors 5 1.10 (0.84 - 1.45) 67.4
Malignant 5 1.14 (0.91 - 1.44) 48
Malignancy of tumor
Benign 4 0.89 (0.67 - 1.19) 47.7
Ipsilateral 1 291 (1.09 - 7.76) NA
Laterality of tumor
Contralateral 1 4.82 (1.21 - 19.24) NA
*Non-industry funding means funding from public sources only. Industry

funding means funding that partly included funding from mobile phone
industry. tMethodological quality was assessed by Newcastle-Ottawa Scale,
NOS).



Table 8. Cellular phone use and risk of brain tumors only — by
factors that could influence bias in each study, subdivided by

study groups

All
No OR (95% CI) ?

Research group All 30 0.90 (0.84 - 0.97) 51

Meningioma 6 0.79 (0.72 - 0.87) 0

Glioma 9 0.85 (0.75 - 0.95) 46.5
Type of tumors

Acoustic  neuroma 9 0.91 (0.81 - 1.02) 0

Pituitary  neuroma 3 0.71 (0.44 - 1.16) 66.2

Non-industry 15 1.07 (0.94 - 1.22) 44.6
Funding*

Industry 15 0.81 (0.77 - 0.86) 0.7
Methodological High (=7) 14 1.03 (0.89 - 1.19) 57.5
quality Low (<7) 16 0.82 (0.78 - 0.87) 4.7
Blindness of Blinded 7 1.24 (0.99 - 1.55) 56.9
interview Not blinded 23 0.85 (0.79 - 0.90) 225
Type of Hospital based 22 0.84 (0.79 - 0.89) 14.6
case-control study  pgpyjation  based 8 1.22 (1.01 - 1.48) 51.5
Malignancy of Malignant 5 1.34 (0.97 - 1.84) 60.7
tumor Benign 17 0.82 (0.76 - 0.89) 8.1

Ipsilateral 18 1.09 (0.98 - 1.22) 61.1
Laterality of tumor

Contralateral 18 0.88 (0.79 - 0.99) 59.8
Hardell group
Research group All 6 1.29 (1.01 - 1.65) 61.3

Meningioma 0 NA NA

Glioma 0 NA NA
Type of tumors

Acoustic  neuroma 1 1.21 (0.66 - 2.22) NA

Pituitary  neuroma 0 NA NA

Non-industry 6 1.29 (101 - 1.65) 61.3
Funding*

Industry 0 NA NA
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Blindness of Blinded 6 1.29 (1.01 - 1.65) 61.3
interview Not blinded 0 NA NA
Type of Hospital based 1 0.98 (0.69 - 1.41) NA
case-control study  popyjation  based 5 1.38 (1.03 - 1.84) 65.2
Malignancy of Malignant 3 1.66 (1.31 - 2.09) 0
tumor Benign 1 1.21 (0.66 - 2.22) NA

Ipsilateral 5 1.54 (1.18 - 2.02) 53.9
Laterality of tumor

Contralateral 5 1.11 (0.87 - 1.41) 423
INTERPHONE
Research group All 17 0.81 (0.77 - 1.86) 0

Meningioma 5 0.78 (0.71 - 0.86) 0

Glioma 8 0.82 (0.74 - 0.91) 31.2
Type of tumors -

Acoustic  neuroma 6 0.86 (0.75 - 0.97) 0

Pituitary  neuroma 3 0.71 (0.44 - 1.16) 66.2

Non-industry 2 0.83 (0.63 - 1.10) 0
Funding*

Industry 15 0.81 (0.77 - 0.86) 0.7
Methodological High (27) 5 0.82 (0.71 - 0.95) 74
quality Low (<7) 12 0.81 (0.77 - 0.86) 0
Blindness of Blinded 0 NA NA
interview Not blinded 17 0.81 (0.77 - 0.86) 0
Type of Hospital based 16 0.81 (0.77 - 0.86) 0
case-control study  popyjation  based 1 0.9 (0.6 - 1.4) NA
Malignancy of Malignant 1 1.08 (0.58 - 2.00) NA
tumor Benign 13 0.80 (0.74 - 0.86) 0

Ipsilateral 10 0.97 (0.88 - 1.06) 41.8
Laterality of tumor

Contralateral 10 0.79 (0.70 - 0.88) 47.8
Other group
Research group All 7 1.00 (0.85 - 1.18) 245

Meningioma 1 0.90 (0.61 - 1.34) NA

Glioma 1 1.24 (0.86 - 1.77) NA
Type of tumors

Acoustic  neuroma 2 1.03 (0.61 - 1.75) 29.9
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Industry 0 NA NA
Methodological High (27) 3 1.12 (0.91 - 1.37) 1.2
quality Low (<7) 4 0.91 (0.71 - 1.17) 33.8
Blindness of Blinded 1 0.90 (0.50 - 1.50) NA
interview Not blinded 6 1.01 (0.84 - 1.21) 34
Type of Hospital based 5 0.97 (0.79 - 1.20) 36.1
case-control study  popyjation  based 2 1.11 (0.86 - 1.44) 0
Malignancy of Malignant 1 0.80 (0.50 - 1.20) NA
tumor Benign 3 1.03 (0.80 - 1.33) 10.5

Ipsilateral 3 1.38 (0.90 - 2.11) 30.6
Laterality of tumor

Contralateral 3 1.33 (0.96 - 1.85) 0
*Non-industry funding means funding from public sources only. Industry

funding means funding that partly

NOS).

included funding from mobile phone
industry. "Methodological quality was assessed by Newcastle-Ottawa Scale,
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Table 9. Cellular phone use and risk of glioma only — by
various factors

Study numbers Case Control OR (95%Cl)

Latency
1-5 years 10 1646 2831 0.83 (0.75 - 0.91) 5.0
5-10 yrears 9 1405 2177 0.86 (0.75 - 0.98) 241
>10 years 7 526 653 1.01 (0.86 - 1.19) 9.4
Cumulative hours
<50 hours 8 764 1710 0.79 (0.70-0.88) 2.7
50-500 hours 9 707 1504 0.72 (0.64 - 0.81) 0.0
>500 hours 8 757 1156 1.03 (0.77 - 1.38) 72.9
>500 hours 210 years 2 164 199 1.09 (0.86 - 1.38) 0.0
Cumulative call times
<2000 7 918 1859 0.83 (0.73 - 0.94) 18.3
200-7000 6 533 1018 0.73 (0.62 - 0.87) 23.3
>7000 7 713 1057 0.90 (0.74 - 1.08) 40.8
Anatomical region
Frontal 3 1009 1545 0.80 (0.60 - 1.06) 231
210 years
(or 21640 2 112 123 1.17 (0.80 - 1.72) 0.0
hours)
Temporal 3 694 1100 0.88 (0.64 - 1.23) 471
210 years 2 92 85 1.26 (0.64 - 2.89) 0.6
Other parts 2 235 647 0.79 (0.54 - 1.16) 0.0
210 years
(or 21640 2 21 56 0.91 (0.40 - 2.08) 0.0
hours)
Laterality
Ipsilateral Regular 7 1832 2966 1.08 (0.94-1.24)  39.3
210 years 3 192 197 1.55 (1.21 - 2.00) 0.0
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Table 10. Cellular phone use and risk of acoustic neuroma only

— by various factors

Study numbers

Case Control

OR(95%Cl)

Latency
1-5 years 8 748 2161 0.83 (0.74 - 0.94) 0.0
5-10 years 7 618 1498 0.96 (0.81 - 1.15)  17.3
>10 years 6 246 563 0.97 (0.72 - 1.31)  39.8
Cumulative hours
<50 hours 4 107 292 0.82 (0.54 - 1.25) 43.8
>0-500 6 235 898 092 (0.72 - 1.16)  23.1
>500 hours 6 246 750 0.97 (0.74 - 1.29) 304
210yrs 2 65 159 1.43 (1.01 - 2.03) 0.0
Cumulative call times
<200 7 395 1422 0.95 (0.80 - 1.13) 7.3
200-7000 5 258 987 0.85 (0.67 - 1.07) 29.3
>7000 7 290 891 1.01 (0.84 - 1.22) 0.0
Laterality
Ipsilateral Regular use 5 677 1816 0.99 (0.75 - 1.32) 64
210 years 3 90 185 2.09 (1.13 - 3.85) 634
Contralateral Regular use 5 734 1713 1.07 (0.92 - 1.24) 0
210 years 3 40 148 0.89 (0.59 - 1.34) 0
Ipsilateral/co  Ipsilateral/con 1 9 41 35 (1.1 - 11)

ntralateral tralateral
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Table 11. Cellular phone use and risk of meningioma only — by
various factors

Study numbers Case Control OR(95%Cl) I

Latency

1-5 year 9 1112 2127 0.76 (0.69 - 0.85) 0.0

5-10 year 9 1021 1991 0.81 (0.72 - 0.90) 0.0

>10 year 7 337 631 0.94 (0.79 - 1.13) 0.0
Cumulative hours

<50 hours 9 740 1736 0.78 (0.70 - 0.87) 0.0

>0-500 9 653 1573 077 (0.67 - 0.87) 0.0

>500 hours 8 618 1281 1.03 (0.85 - 1.26) 38.7

>500 hours 210 years 2 136 195 1.16 (0.88 - 1.54) 0.0

Cumulative call times

<2000 5 550 1202 0.86 (0.69 - 1.08) 51.0
200-7000 5 302 639 0.79 (0.66 - 0.94) 0.0
>7000 6 331 730 0.88 (0.74 - 1.04) 0.0
Anatomical regions
Frontal 3 708 1225 0.86 (0.58 - 1.26) 46.6
210 years
(or 21640 2 62 95 1.04 (0.66 - 1.65) 0.0
hours)
Temporal 4 455 1976 0.65 (0.43 - 1.01) 50.0

210 years 3 60 291 0.83 (0.50 - 1.36) 0.0

Other parts Other parts 2 317 747 0.73 (0.55 - 0.97) 0.0

210 years
(or 21640 2 36 62 1.14 (0.61 - 2.12) 0.0
hours)
Laterality
Ipsilateral regular use 6 948 2059 0.93 (0.77-1.12) 35.7

210 years 3 84 166 1.19 (0.85 - 1.68) 0.0

Contralateral regular use 6 777 1987 0.74 (0.57 - 0.96) 62.4
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Table 12. Cellular phone use and risk of non-brain tumors only
— by factors that could influence bias in each study, subdivided

by study groups

All
No OR (95% ClI) 12

Research group All 12 1.01 (0.90 - 1.14) 26.4

Parotid & salivary gland )

tumor 5 0.99 (0.78 - 1.25)  40.3

Leukemia & lymphoma 4 1.09 (0.92 - 1.28) 0
Type of tumors Malignant melanoma 1 1.00 (0.70 - 1.30) NA

Testicular cancer 1 1.10 (0.80 - 1.50) NA

Uveal melanoma 1 0.70 (0.50 - 1.00) NA

Non-industry 10 1.06 (0.92 - 1.21) 29.7
Funding*

Industry 2 0.85 (0.69 - 1.05) 0
Methogological High (=7) 5 1.03 (0.89 - 1.19) 0
quality Low (<7) 7 1.00 (0.80 - 1.24) 5538
Blindness of Blinded 4 1.04 (0.88 - 1.22) 0
interview Not blinded 8  1.00 (0.83 - 1.20) 495
Type of case-control Hospital based 7 1.00 (0.80 - 1.24) 55.8
study Population based 5  1.03 (0.89 - 1.19) 0

Malignant 10 1.09 (0.97 - 1.23) 0.2
Malignancy of tumor

Benign 1 0.90 (0.50 - 1.50) NA

Ipsilateral 1.19 (0.97 - 1.48) 0
Laterality of tumor

Contralateral 0.85 (0.63 - 1.15) 30.8
Hardell group
Research group All 5 1.03 (0.88 - 1.21) 0

Parotid & salivary gland

tumor 2 0.96 (0.65 - 1.41) 0

Leukemia & lymphoma 1 1.04 (0.79 - 1.38) NA
Type of tumors Malignant melanoma 1 1.00 (0.70 - 1.30) NA

Testicular cancer 1 1.10 (0.80 - 1.50) NA
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Methogriological High (27) 4 1.04 (0.88 - 1.22) 0
quality Low (<7) 1 0.90 (040 - 1.70)  NA
Blindness of Blinded 4 1.04 (0.88 - 1.22) 0
interview Not blinded 1 0.90 (040 - 1.70)  NA
Type of case-control Hospital based 1 0.90 (0.40 - 1.70) NA
study Population based 4  1.04 (0.88 - 1.22)
Malignant 4 1.04 (0.88 - 1.23)
Malignancy of tumor
Benign 0 NA NA
Ipsilateral 0 NA NA
Laterality of tumor
Contralateral 0 NA NA
INTERPHONE
Research group All 2 0.85 (0.69 - 1.05) 0
Parotid & salivary gland
tumor 2 0.85 (0.69 - 1.05) 0
Leukemia & lymphoma 0 NA NA
Type of tumors Malignant melanoma 0 NA NA
Testicular cancer 0 NA NA
Uveal melanoma 0 NA NA
Non-industry 0 NA NA
Funding*
Industry 2 0.85 (0.69 - 1.05) 0
Methodological High (27) 0 NA NA
quality Low (<7) 2 0.85 (0.69 - 1.05) 0
Blindness of Blinded 0 NA NA
interview Not blinded 2 0.85 (0.69 - 1.05)
Type of case-control Hospital based 2 0.85 (0.69 - 1.05)
study Population  based 0 NA NA
Malignant 1 0.70 (0.40 - 1.30) NA
Malignancy of tumor
Benign 1 0.90 (0.50 - 1.50) NA
Ipsilateral 2 1.12 (0.89 - 1.42) 0
Laterality of tumor
Contralateral 2 0.78 (0.60 - 1.01) 0

Other group
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Malignant melanoma 0 NA NA

Testicular  cancer 0 NA NA

Uveal melanoma 1 0.70 (0.50 - 1.00) NA

Non-industry 5 1.10 (0.84 - 1.45) 67.4
Funding*

Industry 0 NA NA
Methoglological High (27) 1 1.00 (0.70 - 1.30) NA
quality Low (<7) 4 114 (0.79 - 1.64) 749
Blindness of Blinded 0 NA NA
interview Not blinded 5 110 (0.84 - 145) 67.4
Type of case-control Hospital based 4 1.14 (0.79 - 1.64) 74.9
study Population based 1 1.00 (0.70 - 1.30)  NA

Malignant 5 1.22 (1.00 - 1.49) 18.9
Malignancy of tumor

Benign 0 NA NA

Ipsilateral 1 1.58 (0.96 - 2.61) NA
Laterality of tumor

Contralateral 1 1.29 (0.75 - 2.22) NA
*Non-industry funding means funding from public sources only. Industry

funding means funding that partly

included funding from mobile phone

industry. "Methodological quality was assessed by Newcastle-Ottawa Scale,

NOS).
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|dentified studies from the databases using the keywords and the bibliographies of relevant articles
(n=424); PubMed (n=219), EMBASE (n=203), and Bibliographies (n=2)

I *| Excludedwith duplicates (n=118)

Y

Articles after excluded duplicates (n=306)

— | Excluded according to selection criteria (n=203)

Y

Articles reviewed including the full text (n=103)

Excluded articles (n=61):
Insufficientinformation (5)
»| Irrelevant (24)
Letter, comments, or correspondence (18)
Same population (12)
Cohort studies (2)

4

42 case-control studies \in the final analysis (n=42)

Figure 1. Flow diagram of identification of relevant studies
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Figure 4. Forest plot for the risk of tumors by the difference
between the response rates in control groups and case groups
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Figure 5. Forest plot for the risk of tumors by cumulative

hours of cellular phone use

71

i

S PCE |

- |

==



%
OR (35% Cl)  Weight

Hardell group

i
I
i 106 (033, 340) 274
i
I

1999 Hardell

2010 Hardell — 3.40 (150, 8.10) 4.39
2012 Soderqyist ’ 140 (0.20, 8.80) 1.20
2013 Carlberg T 140 (0.96, 2.00) 9.38
2013 Hardell(lJ0) —— s 2,60 (150, 430) 7.32
Subtotal (-squared =40 4% p=0152) - 190 (124, 2.90) 25.04

The INTERPHOMNE group
2006 Takebayashi

0.67 (0.25, 1.83) 345

2008 Sadetzki — 1.09 (0.75, 1.60) 9.22
2010 The INTERPHONE Study Group (Glioma) — 140(1.03, 189) 1024
2010 The INTERPHONE Study Group (Meningioma) — 115 (0.81, 162) 9.66
2011 The INTERPHONE Study Group o 132(0.88, 197) 8.90
2015 Shrestha < i 0.23(0.08, 0.61) 339
Subtotal (-squared =612% p=0.024) i 1.05 (0.78, 143) 44.90

The other groups

2010 Cooke _’_:_ 1.05 (0.68, 1.62) B8.48
2011 Duan (Epithelial parotid gland malignancies) T 1.88 (1.14, 3.10) 7.62
2011 Duan (Mucoepidermoid carcinoma) — T 1.46 (0.66, 3.25) 4.71
2014 Coureau (Glioma) s 2.89(141,593) 535
2014 Coureau (Meningioma) i 257(1.02, 644) 389
Subtotal (l-squared =47 9%, p=0.104) <F::>' 1.72 (1.16, 2.55) 30.06
I
Overall (l-squared =57.8%, p=0.002) <> 1.41(1.13, 1.75) 100.00
1
MNOTE- Weights are from random effects analysis |
T I
2 5 1 z 5

Figure 6. Forest plot by cumulative 1000 hours of cellular phone
use shown by study groups
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Figure 7. Forest plot for the risk of tumors by the age group

whether or not children and adolescents were

included
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Abstract

Cellular phone and tumor: systematic
review and meta-analysis

Yoon-Jung Choi
Departement of Preventive Medicine

The Graduate School
Seoul National University

Cellular phone subscribers are billions worldwide. While concerns
have arisen that cellular phone use is associated with increased
risk of benign and malignant tumors, interpretation of published
studies are still controversial.

To identify factors contributing - discrepancies in current
literature and assess overall risk of tumors caused by regular
cellular phone use, [ performed meta-analysis of 42 case-control
studies. [ searched PubMed and EMBASE in February 2017, and
selected epidemiological studies on cellular phone use and tumor
occurrence. Two authors independently reviewed the literature
and selected eligible studies according - predetermined selection
criteria.

Of 424 studies identified from the database using

predetermined keywords, 42 case-control studies were included in
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the final analysis, which involved 64,998 participants (24,223
cases and 40,775 controls). We analyzed 42 studies by three
categories as studies by Hardell, INTERPHONE group and other
groups. Studies by the INTERPHONE group showed protective
effects in tumors by regular cellular phone use compared -
never or none regular use (0.82 [95% CI, 0.78 - 0.86], n=19,
1?=0.0) while studies by Hardell or by others groups did not.
Factors that contributed - discrepancies among these groups
were response rates, blindness of protocol, and funding sources,
Dose-dependent analysis showed that risk of tumors increased by
1.17 in =10 years of latency ([95% CI, 1.01 - 1.36], n=29,
12=61.2%). Cumulative call time >1000 hours was associated with
significantly increased risk of tumors by 1.41 ([95% CI, 1.13 -
1.75], n=13, [°=57.8%). Risk of ipsilateral side brain or head and
neck tumors marginally increased by 1.11 ([95% CI, 1.00 - 1.23],
n=21, 12=57.3%) and it increased - 1.68 in long term wusers >10
years ([95% CI, 1.29 - 2.17], n=10, 1’=40.9%).

Elements of study design should be taken into account for
interpretation of conflicting results in studies on cellular phone
use on the risk of tumors. Public awareness is requested in
long-term or intensive use of cellular phones regarding risk of

tumors.

Keywords : cellular phone, cell phone, mobile phone, tumors,
cancer
Student Number : 2016-26637
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