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BEFORE THE ARIZONA CORPORATION COMMISSION 

Arizona Public Service (APS) submitted an opt-out proposal on March 22,2013, 
which was added to the newly created docket listed above. 

We are pleased that APS accepts the need for an opt-out of these very 
controversial devices. However, we have several concerns regarding APS’ 
assumptions, assertions and proposal. 

Health concerns are not “unfounded” 

APS claims that the health concerns regarding smart meters “have proven 
unfounded”. This is not correct. There is no such proof. In fact, research that 
demonstrates there are biological effects is steadily accumulating. 

APS cites the opinions of Dr. Leeka Kheifets, who is a paid consultant for APS as 
well as other special interests in this area. Her opinions are not universally shared 
among researchers in this field, and especially not among researchers who are not 
funded by special interests. 

The outcome of a study is closely associated with the source of funding for the 
study. This is an effect that has been very well documented across many sectors 
of biomedical research. 

In Exhibit A, we have patched together the most pertinent information from a 
large review of this issue, encompassing 1,140 studies. It was published in the 
Journal of the American Medical Association (JAMA), one of the most prestigious 
medical journals. 

In Exhibit B, we present the full version of an article looking at the same funding 
effect for studies of health effects from cellular telephones. It shows (Exhibit B, 
Table 2) that 82% of independently funded research found biological effects, 
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while only 33% of industry-fimded research did. This article was published in the 
Environmental Health Perspectives, a peer-reviewed journal published by the U.S. 
National Institutes of Health. 

For several additional articles and books on this subject, please see the two lists 
provided in Exhibit C. 

Also, special interests have directly blocked independent research. When two 
Swedish scientists wanted to.correlate the introduction of cell phone service in 
Swedish counties with the health system billing records, the cell tower operator 
refbed to cooperate, and the study could not be done.' 

Much research has been done which demonstrates biological effects of 
electromagnetic radiation at levels far below currently set limits. 

A group of researchers with high credentials in the field has put together a 
comprehensive overview of current research. This group is independent of 
industry influence, and their conclusions are also different from the industry- 
promoted idea that there are no health effects from electromagnetic radiation. The 
latest edition was released about three months ago, and is available at 
http://www.bioinitiative.org. 

An open letter protesting smart meter radiation was organized by David 0. 
Carpenter, M.D. and signed by forty scientists in the field. Dr. Carpenter is the 
founding dean of the School of Public Health at the State University of New York 
at Albany. The letter can be viewed at: 
http://maisonsaine.calsmart-meters-corctinp;-the-aross-misinfo~atio~ 

The American Academy of Environmental Medicine, a society of practicing 
physicians, has also officially protested smart meters. Their January 19,20 12 
letter to the PUC of California can be viewed on: 
http ://www. aaemonl ine . org 

We do remind the Commission that many products and substances were once 
generally considered safe, but turned out not to be. Common examples include X- 
rays, asbestos, leaded gasoline, tobacco and several drugs. 

Ljusglimten 200814 

http://www.bioinitiative.org
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Whenever phase-out of unsafe products has posed a threat to powerful special 
interests, well-funded resistance to the truth has persisted for decades. We are 
seeing a repeat of this pattern with the denial of health effects fiom wireless 
devices. 

Research into acute effects on people who are electrohypersensitive is still in its 
infancy. Few studies have been done, most with very serious design flaws. 
Unfortunately, very little funding is available to do further studies. 

It is standard for a new medical syndrome to be controversial for several years, 
with the sufferers not only having to live with the illness, but also being subjected 
to suspicion and sometimes ridicule. It was only a few decades ago that doctors 
commonly told people with asthma or an ulcer, that they just needed to learn to 
relax, and workers with asbestos lungs were labeled as malingerers. 

The APS opt-out program should be evaluated based on the fact that 
some people have no other choice 

The official stance of A P S  is that there are no health effects of any kind. As stated 
before, this is without merit, though few corporations ever admit that they cause 
any harm. History is full of such examples, including hexavalent chromium, 
beryllium, artificial butter flavor, asbestos, tobacco, several drugs, etc? 

We remind the Commission that those needing to opt-out do not really have a 
choice. There are no other vendors available; A P S  is a monopoly supplier of 
electricity. Taking the house off the electrical grid is not feasible for most people, 
both for technical and financial reasons. 

We thus ask the Commission to look at the proposed A P S  opt-out schedule in the 
light that some people have no choice, and should not be punished for a legitimate 
need, whether it is an actual disability or a wish to avoid possible long-term health 
effects or invasion of privacy. 

People of limited income are unreasonably penalized 

A P S ’  Schedule 17 proposal (4.2) specifically does not allow for any service fee 
discounts to people on a limited income. 

Doubt is Their Product, David Michaels, Oxford University Press, 2008 
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This is punitive to a very vulnerable population. People who need the opt-out the 
most tend to also have a low income. We are aware of one elderly, disabled A P S  
customer who has requested an opt-out and whose total monthly income is $730. 
Her first month’s cost would be $75+$30 = $105, which is 14.4% of her income. 
For all following months, she would have to pay a fee of $30, which is 4.1% of her 
income. In perpetuity. This is in addition to her existing utility bill. 

This is punitive for people on a low income who need to opt out to stay safe from 
an unwanted technology imposed on them. 

A high-income earner may be able to shoulder a sudden 4.1% tax on being safe 
(even the $4,100 per year that would mean for someone earning $100,000 a year), 
but people on a low income simply do not have extra money available. 

APS points out their significant operational savings from their smart meter 
program. It is reasonable that a very small portion of these large savings are 
directed to help people who have a legitimate need to not participate in their new 
program. 

People who qualify as low income should not be burdened by any fee. 

The monthly fee is unreasonably high 

A P S ’  Schedule 17 proposes a monthly fee of $30, to cover the Company’s 
anticipated cost of maintaining the electromechanical meters, including monthly 
readings. 

APS has chosen the most costly opt-out program, with monthly on-site readings. 
The Company could have chosen lower-cost options, such as: 

quarterly readings 
self-reported readings 

These have been used successfully for many years by other utilities. The opt-out 
ratepayers should not be penalized for the company’s inflexibility towards a small 
subset of their rate base. 

APS also stands to make more money per kilowatt-hour from the customers with 
analog meters, as they’may have to pay the highest overall rate. 
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Customers, with a TOU rate, who find their cost goes up, have the option of 
switching to another rate schedule. People who opt-out do not have this choice. 

Besides the direct monetary gains from a high fee, A P S  has another incentive: a 
high fee discourages or forces some people to forego the opt-out. With a deflated 
number of opt-outs, A P S  can then claim their cost per person is higher than 
anticipated, and further increase the fee, creating a vicious cycle with fewer people 
having to shoulder increasing fees. 

Finally, consider that people who do opt out, do so for very good reasons. Some 
do so because of a disability. Others wish to keep their families safe from 
intrusions into their privacy. And others wish to avoid the possibility of long-term 
health effects. 

With the substantial operational efficiencies realized by APS from their smart 
meter program, a small part of those gains can comfortably f h d  the opt-out 
program. It can simply be considered an expense of doing business. 

Charging a monthly fee of $30 is simply unreasonable. 

The APS opt-out plan should provide discounts for adjacent meters 

People who live in apartments, duplexes or on small city lots may need an 
adjacent neighbor to opt out as well. In such an arrangement, the full cost of the 
neighbor’s opt-out is likely carried by the same person, who may be disabled and 
on reduced income. 

As the extra cost of reading an additional meter in the same location is very small, 
it is reasonable that a very substantial discount is available for such a situation. 

It is unreasonable to charge a full up-front fee where the existing analog 
meter is left in place 

Where there is already an existing analog meter on a customer’s premises, there is 
no need to refbrbish an old meter and then dispatch a technician to install the 
meter on site. This makes the $75 fee an unreasonable burden which does not 
reflect the actual cost for this situation. 
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The opt-out should not be limited to wireless meters 

A P S ’  Schedule 17 Definitions (1.1 and 1.4) only covers wireless meters. 
According to these definitions, meters using PLC communications could qualify 
as a “non-automated meter”. 

As we have pointed out in several earlier filings, in Docket E-00000C- 1 1-0328, 
PLC meters have similar health and privacy issues as wireless meters. PLC is not 
an acceptable substitute for wireless. 

A P S  apparently does not use PLC technology at the moment, but it may do so in 
the future. 

The Defmitions 1.1 and 1.4 must be reworded to allow customers to opt out of 
PLC meters not just wireless models. 

PLC meters use one-way or two-way communication. Some can report the 
electrical usage every 15 minutes. Some models transmit continuously. PLC 
meters are de facto Automated Meters. The Definitions must be reworded to 
reflect this reality. 

Opt-out customers should have the same legal rights as all other APS 
customers 

In Provision 9.1, APS requires their opt-out customers to waive various rights. 
Opt-out customers should have the same legal rights as all other APS customers. 

APS must inform customers that switching to a new Rate Schedule requires 
the installation of a smart meter. 

In Provision 8.4, APS locks a customer into using a smart meter for 12 months, if 
they voluntarily switch to one. 

We have found that many customers are not aware that any time-of-use or other 
non-flat-rate plans require a digital meter. Some A P S  customers have been 
surprised that they ended up with a new meter after they signed up for another 
plan. 

A P S  must make a good effort to inform people who opted out that their meter will 
be changed if they try to switch to another rate schedule. 
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Respectfblly submitted, 

Safer Utilities Network 
P.O. Box 1523 
Snowflake, AZ 85937 
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Exhibit A 

Scope and Impact of Financial Conflicts I 
of Interest in Biomedical Research 
A Systematic Review 
JnstinE.BekehAl3 
YiUlLiMPhil 
Carp'P. Gross, MD 4f4  JPMA, January ZUl9,2003-V01289, No. 4 

,Strong and consistent evidence 
shb;dPs that industry-sponsored re- 
search tends to draw pro-industry con- 
clusions. By combining data from ar- 
ticles examining 1140 studies, we found 
that industry-sponsored studies were 
significantly more likely to reach con- 
clusions that were favorable to thespon- 
sor than were nonindustly studies, , 

I 

Figure. Relation Between IndustrySponsorship and Study Outcome in Original Research 
Studies 

Tvpe of Studies 

RCT 

RCT 

RCT 

RCT 

Economic Analyses 

Original Research 

Orfgid Resemh 

Retrospective Cohorf 

~~ 

RCT indicates randomized controlled trial, Error bars indicate 95% confidence intervals. 
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Exhibit B 

Source of Funding and Results of Studies of Health Effects of Mobile Phone 
Use: Systematic Review of Experimental Studies 
Anke Hws,’ Matthias Egger, Kerstin Hug,3 Karin Huwiler-Mdntener, and Marth R66slP 
‘Department of Social and Preventive Medicine, University of Berne, Berne, Switzerland; ‘Department of Social Medicine, University of 
Bristol, United Klngdm; %stitute of Social and Preventive Medicine, University of Basle, Bade, Switzerland 

The use of mobile telephones has increased 
rapidly in recent years. The emission of low- 
level radiofrequency electromagnetic fields 
Lading to the absorption of radiation by the 
brain in users of handheld mobile phons bas 
raised concerns regarding pomtial c f i k s  on 
health (hthman 2000). Howew. the md- 
ics examining this issue have p rodud  con- 
flicting results, and there is ongoing debate 
on this issue (Ahlbom et al. 2004; Feychcing 
et PI. 2005). Many of the relevant studies 
have been funded by the tcbmrnuniutions 
industry, and &us may have m l u d  in con- 
acts of interest (Thompson 1993). Kccent 
systematic reviews of the influence of finan- 
cial interests in medical research concluded 
that there is a strong association between 
industry sponsorship and pro-industry con- 
dusions (Bekclman et al. 2003: Yaphe et al. 
2001). This d a t i o n  has nor bccn am- 
ined in the contexf of & studies of potential 
adverse e f f s  of mobile phone use. We per- 
formed a systematic review and analysis of 
the literature to examine whether industry 
imlv.Cmenc is associated with the results and 
methodologic quality of studies. 

Methods 
We swrched EMBASE (http://mnv..Cmbase. 
com) and Medline (http://www.ncbi.nlm. 
nih.gov/entrnlquery.f?DB=pubmed) in 

February 2005. Key and free text words 
indudcd “cdl(ular),” “mobile,” “(tclc)phone(s)” 
in connection with ’attention,” “auditory,” 
“bioelectric,” ‘brain physiology,” “cardio- 
v a s a d a ~  “mcbraL” “cidatoay,” “cognitive,* 
“EEG,” “health complamt(s),” “hearing,” 
“hearc rare,“ “honnone(s),” ‘lramiug,” “mela- 
tonin,” “memory/ “iiual,“ “neurological,” 
“nuvous sysam,” “don,” % s u C  “sump- 
torn($,” or W-bung.” The search wac coin- 
plemented with refcrencra from a specialist 
darabase (ELMAK 2005) and by scnrtinizing 
reference lists from the relevant publicarions. 
Artidcs published in English, German, or 
French were considered. 

We included original amdes that reported 
studies of the effect of controlled exposure 
with radiofrequency radiation on health- 
related outcomes [Xuman laboratory studies” 
in World Health Organization (WKO) ter- 
minology (Rcpacholi 1998)l. Health-related 
outcomes induded clectrocncephalogram 
(EEG) recordings, 1syMmcnts of cognitive or 
cardiovvculsr function, hormone levels, and 
subjective well-being and symptoms. We 
ccdudcd studies of the risk of using mobile 
phones wiien d r i i g  a motor vchidc or o p e  
ating machinery as well. as studies on dmm- 
magnetic field (EMF) incompatibilities (e.g., 
pacemakers or hearing aids). Three of us 
(AH., K.H., h4.R) independently extracted 

data On the s o w  of finding (iidusuy, public 
or charity, mixed, not reponed) and potential 
confounding factors, including study design 
(aossovcr, parallel, other), exposure (&e- 
qucncy band, duration, fidd intensity, and 
locarion of antenna), and methodologic and 
reporting qualiry. Four dimensions of quality 
were assessed (Jcini et aI. 2001; Repacholi 
19981: aj randomized, conmaled allocation of 
study participlacs in parallel or crossover ui- 
ah; 6) blindinp of participai~ and invtstie- 
tors to allocation group; r) qorting of the 
specific absorption mu (SAR; watts per kilo- 
gram tissue) from &at mclFurcment wing a 
phantom hcad or three-dimensional dosirnet- 
ric calculations (“appropriate exposure set- 
ting); d) appropriate mtisrical anaJysls. For 
each item, studies were classified as adcqmu 
or inadequate/undear. 

The primary ourcome was the rcporting of 
ar lcasr one statisti~ally significant ( p  .c 0.05) 
association h e e n  diofrquency acpoauc 
and a hdth-related outcome. The message in 
the title was also assessed. We distinguished 
among neutral titles [e.g., “Human brain 
activity during exposure to radiofrequency 
fddv emitted by cellular phoness (Hiecancn 

arion [c.g., “Exposure to pulsed bigh-fre- 
quency dcctromagnedc field during waking 
affects human sleep EEG” (I-Iuber et al. 
2000)], and titles stating that 110 e&ct was 
shown [e.g., “1vo &a on cognitive function 
from daily mobile phone uscw (Beset et al. 
ZOOS)]. Finnlly, authors’ declaration of con- 
Aim of intern (present, absent) and affili4- 
rioiis (industry, other) were recorded. 
Dficrcnces in data exvaeted by AH., K.H., 
and M.R. wcre resolved in rhe group, with thc 
senior epidemiologist (3M.R) acting as the 
arbiter. In addition, two of us (K.H.M., 
M.E.), who were kept blind to funding 

et al. ZOOO)], tides indicating an &kt of tadi- 

Mdras corrqmndenFe m M. bu, Depvtmenr of 
Social and Preventive Medicine, Fikenhubelw~ 
11, University of Bune, Switzerland. Telephone: 
41-31-631-35-01. Fax: 41-31-631-35-20. &mail: 
qgcr@sprnunibe.& 

Supplemenral Marcrial is available online at 
hrrp://www.ehpon~ine.org/memberr1200619 1491 
supplunend.pdf 

This srudy was funded by inamunl funds of &e 
Depamncnt of Social and Preventive Medicine, 
University of Beme, Swimland. 

The authors declare they have no compering 
hanciai inwm. 
RKeiwd 7 Much 2006: m p t e d  15 Scpmber 

2006. 

Environmental Health Perspectives WME 115 I N U M ~  1 I January 2007 1 

http://mnv..Cmbase
http://www.ncbi.nlm
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softhe riskof using mobne phonerwhen driving 

Studies of the use of mobile phones inthe monitoring 

Other study designs 

Studies of interference wim hearing aids or pacemakern 

Studies of other exposures or metliodologic issues 

a motorvehicle or operawig machtnely 

of and communication with patients 

r 59 studles included in ana 

ln=3) 

In= 1) 

(n= 51 

I n - 2 )  

Publication was withdrawn 

Dwble publications 

Studies of reducing exposure ("shielding studies") 

fun!yd by company producing "shislding devices" 

1 I 

RguN 1. Identification of eligible studies. 

other, uiclear 
Expowre [no. (%)I 
Locanon of antenna 
Next to ear 
Other/undear 

Fr6quenc.y band' 
4w MHz 
Omer frequencies 
Unclear 

Median duration of exposue (range) 

Electroencephalogram 
Cognitwe function tests 
Honnone levels 
Cardmrascularfunchon 
Well-being or symptoms 
other 

Randomvatton adequate 
P ~ R I c I D ~ ~ ~ ~  and assessols Minded 

t?utcwoes awwedtno (%)la 

Studyqualltyb. (%)I' 

10 i83.3) 
0 (0) 
2 (16.71 

4 I33 31 
8 (66.7) 

11 (91.7) 
2(167) 
0 (0) 

180 (3-480) 

7 (56.3) 
0 (0) 
5(41.7) 
Z(167) 
l(8.3) 
4 (33 3) 

10 (83.3) 
118.3) 
4 (33.31 

Table 1. Characteriics of 59 experimental studies of the effects of exposure to low-level radiofrequency 
electromagnetic fieMs. 

Source of funding 
Industry Public or chanty Mixed Not reported 

Study characteristic (n=121 In=ll)  (fl- 14) In = 22) 
Study design [no. ("XI 

Crcrrsover trial 
Parallel wouD trial 

7 IM.6) 12 wl.7) 
21162) 10.11 
2 (18.2) l(7.1) 

8 1727) 1 1  (78.6) 
3 127.3) 3 (21.4) 

8 1727) 13(92.9) 
7 163.6) 0 (0) 
0 (0) l(7.1) 

20 15-35) 45 (30-240) 

119.11 0 IO) 
119.1) 10.1) 
3 127.3) l(7.1) 

7 (83.6) 13(9291 
3 (27.3) 815771) 
4 138.4) 8157.1) 

11  pr 
2 (9.1) 
9 (40.9) 

14t63.6) 
8 (36 4) 

14 163 6)  
5 (22.7) 
5 (22.7) 

30 (4-480) 

12(.545) 
8 (36.4) 
2(9.1] 
2(9.1) 
0 IO) 
3 (13.6) 

9 (40 9) 
3 (13 8) 
2f9.1) SAR &termid 

Statistical analysis adequate 3 (251 3 (27.3) 7 1%) 1 (4.5j 
Median Jtudv sim(range) 21 18-39) 24(13-1M) 20113-96) ZO(8-781 
Percentages ere cdumn pemmtages. 
%e same study could b~ l i i  in more than one category. 

source, authors, and institutions, repeated 
onraction of data from abstracts and assess- 
menu of titles. Difftrcncs in data exaclcd by 
K.H.M. and M.E. were resolved with the 
senior epiduniofogisr (M.E.) aaing as the 
arbiccr. Based on the abstracts, we assessed 
whether authors i n t u p d  their SN+ results 
as showing an & of luw- levd radiofrq(uency 
radiation, as showmg no &, or as indicating 
an undear finding. 

We used Iogisdc regression models to ilsse6s 

whether the source of funding was associated 
with the reporting of at least one significant 
&ct in the ardde (ittduding the b r a a ) .  We 
examined the influence of potential con- 
founders, such as the total number of out- 
comes that were reported in che article, the 
type of study (crossover, parallel, other), the 
four dimensions of study quality (adequate or 
not adequatclunclear), exposun conditions 
(position of chc anunna next to che ear com- 
pared with other locations; use of the 900- 
MHz band compared with other bands: 
duration of arposure in minutes), as wcll as 
the p of outcome (e+, cognitive function 
tests: yes vs. no). Variables were entcrcd one 
at a time and, given the limited number of 
studies, mod& were adjmcd for onc wiabk  
only. Results are reported as odds ratios 
(ORs) with 95% coafidence intervals (CIS). 
All analyses were anid out in Stan (version 
8.2; StaCorp., CoUcgc Smtion, TX, USA). 

Results 
We identified 222 potentially relevant 
publications and excluded 163 studies rhat 
did not meet indusion criteria (pigwe 1). We 
exduded one study that had been h d a l  by a 
company producing "shielding" dnrim that 
reduce EMF exposun. (Cmfi et 4.2002). A 
total of 59 studies were included: 12 (20%) 
were cxdusivdy funded by the tdemmmuni- 
cations industry, 11 (19%) were hnded by 
public agencies or charities, 14 (24%) had 
mixed fLnding (induding industry and indw 
try-independent sources), and in 22 (37%) 
studies the s o m  of funding was nor teporCa. 
None of 31 journals published a sfattment on 
possible conflicts of invrrsr of the 287 auchm 
liaed in the bylines. Five (8%) studies had 
authors with industry affiliation. All studies 
except two (3%) were pubIishcd in journals 
that use pea review, and one was pubIishcd in 
P journal suppianent Thc bibliographic &- 
ences are given in the Supplemental hkwial 
(htrp://www.chponiin~o~/m~bers/2006 
9149/suppl~1d.pdo. 

Blinded and open extraction of data 
yidded identical results with respect to the 
reporring of statistically signiFicant effects in 
the abstract and the message of& title. Sntdy 
characruistics am shown in Table 1. AU studies 
were published during 1995-2005, with &e 
number ofpublic3n'ons iacrrasi from one m 
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Source of funding and studies of mobile phone use 

fwo publications per year to 1 i pubiications in 
2004.Medianprofpublicationwas 1998for 
industry-funded studies, 2002 for public or 
charicy funding and studies with mixed fund- 
ing sources, and 2003 fbr studies that did not 

all the studies was small (20 study partici- 
pants); most studies (n = 32, 54%) were of a 
cros~over ddgn and mimicked du exposure 
situation during a phone call, using the 900- 
MHz band with the anrcnna located dox to 
the ear. Exposure duration ranged from 3 to 
480 min, with a median of 33 minutes. 
Thitty-thm (59%) studies measured outcomes 
during exposure, 14 (24%) pmtcxpcsurc, and 
12 (20%) at both times. Thii-nine (66%) 
d i e s  pmentcd selection bias wirh adequate 
randomiprion; 15 (25%) blinded both partici- 
pants and assessors; in 18 (31%) the field 
intensity had h n  vEmed apprOprianly, with 
SAR valuu ranging fiom 0.03 to 2 W/kg tis- 
sue Finally, in 14 (24%) srudics m mnsidped 
the statistical analysis to be adequate. Study 
quality varied by source of funding: Studies 
with mixed funding (inducting public agencies 
or charities and indumy) had the highest qual- 
ity, whacas studies with no np~rted source of 
htodingdidworst(Tab&1). 

Potty (68%) d i e s  reporred one or more 
statistidly signiicanr reds (?I c 0.05) indi- 
cating an effect of the exposure (Table 2). 
S~csfundcdcxdusiVetybyindusaytrported 
on the largest number of outcomes but were 
less likely to report statistically significant 
resulm The OR for reporting at lwst one such 
result was 0.1 1 (95% CI, 0.02-0.78), com- 
pared with srudies funded by public agncier 
or charities (Table 3). This finding was not 
mamially alrrred in d y s a  adjusted for the 
number of outcomes reported, study design 
and quality, exposure characuristics, or out- 
comes Eable 3; see Supplemental Material, 
Table 1 (hap:/lwww-+nline.ocg/muabers/ 
2006/9149/supplemental.pdf)lf Similar 
results were obtained when restricting andy- 
ses to results reported in abstracts (OR = 
0.29; 95% Q, 0.05-1.59) or on &e conclu- 
sions in the abstract (OR = 0.10, 95% CI, 
0.009-1.10). Thiiscven (63%) studiw had 
a neutral dde. 11 (19%) a atle reporting an 
&, and 1 1 (19%) a tide repomng no &cr 

rcporr their funding source. n e  nvdian size of 

F d b k  2). 

Discussion 
We examined the methcdologic quality and 
results ofaperimmtal d i e s  investigating 
the &kca of the type of radiofqucncy radia- 
tion emitted by handheld cdlukr telephones. 
We hypothaized that studies would be less 
likely to show an effect of the exposure if 
funded by the telecommunications industry, 
which has a v d  interm in portraying the 
w of mob& phones as safe. We found that 
rhe studies funded exclusively by industry 

were indeed suhxia l ly  less likely to report 
statistically significant effects on a range of 
end points that may be relevant to health. 

Our findings add to the existing evidence 

outcomes that favor the sponsors' products 
(Bckelman e t  al. 2003; Davidson 1986; 
Lcrchin et al. 2003; Stelfox et al. 1998). Most 
previous studies of chis issue were based on 
studies of the efficacy and c o s t & .  af 
drug treamen~~. A r m t  systematic review and 

the pharmaceutical industry were approxi- 
mately four times more l i y  to have outconm 
boring rhe sponsor's drug than studies with 
other sourced of funding &exchin ct aL 2003). 
The influence of the tobarco industry on the 
research it funded has also been investigated 
(Barnes and Bno 1996,1998; Bero 2005). To 

th$ issue in the context ofexposure to radiofie- 

rhat sin&source spnsorship is associated with 

menanatyisshowni.thatstudicssponsondby 

our- this is the fitst d y  to aamine 

qucncydccnomagncdcficlds. 

Our study has several limitations. We 
restricted our analysis t o  human laboratory 
mudics. This resulted in a more homogenous 
set of studies, but may have reduced the sta- 
tistical power to demonstrate or exclude 
smaller associations. The WHO has identified 
the need for further studies of this type w 
clarify the cffms of radiofrequency ~ y ~ s u r e  
on neuroendocrine, neurologic, and immune 
systcnis (Foster and Repacholi 2004). We 
considered including epidemiologic studies 
but found that practically all of them were 
publicly funded. The study's primary out- 
comc-the reporting of statisrically significant 
associations-is a uude measure chat i50m 
the size of reported effects. However, we 
found the same trends when assessing chc 
authors' conclusions in the absuacts. 

Although we have shown an association 
between sponsorship and results, it remains 
unclear which type of funding leads to the 
most accurate estimates of the effects of 

Table 2. Results from assessments of article text, abstract, and title of 59 experimental studies of the 
effects of exposure to low-level radiofrequency electromagnetic fields. 

Article text 
No (%)of studies with at least one result 

suggesting an effect at p< 0.05 
Median no. (mn@$ of outromes reparted 
Median no. (range) of outcomes 

sylgestcng an sffea at p< 0.05 

No. (%I of studies with at least one result 
suggssting a signticant effect 

Median no. (range) of outcomes mported 
Median IW (range) of outcomes 

suggesting a signficant effsct 
AUmws' interpretation of results [no. 1%1) 
No effect of radlofrequeney radiation lO(8331 
Effect of mdiofrequcncy radiitm 1 (8 1 
Unclear finding 1 I831 

Title In0 (%I/ 
Neutral 7 (58) 
Statement of effect 0 IO) 

A b V ,  

4 (33) 

17.514-311 
0 ( 0 4  

In= 12) 
4 I331 

3.5 (1-36) 
0 (0%) 

9 182) 

lO(l-80) 
1.5 (67 )  

(n: 11) 
7 (64) 

3 (1-5) 
110-31 

5 (45.5) 
5 (45 5) 
1 191 

5 (461 
4/36) 

1oa1r 17 177) 

16(9-141 7 ( 1 4  

In= 14) In-20) 
lO(711 15(gl 

6.5 13-44] 3 11-641 
2(06) 1.510-7) 

4 (28.6) 5 W.71 
E(57.1) 14 (63.81 
2(143) 3 (13.6) 

17 (77) .!:I 41181 

3(0-15) 1.5(0-12) 

Statement of no effect 5 i42) z i i s j  3izii t in 
Percentages a n  colurm percentages. 
lLV0 publlcationsthst did not reporttheir sourca of funding had no Itbstreck. 

Table 2 Probability of reporting at least one statisticelly significant result ( p  < 0.05) according to source of 
funding: crude and adjusted ORs (45% Clsl from logistic regression models. 

- Source of funding 
Industry Public or chariiy Mixed Not reported 
(n-121 (n.11) In.141 In.27.J pValueJ 

Crude 0 11 10.024.781 1 (reference] 0.56(0.08-3.80) 0.7610.12-4 701 0.04 
Adjusted for 
No. of reported outcomes 0.12 (0 02-0.89) 1 Ireferencej 0 60 10.08-8.281 0.96 (0.15-5.23) 0.04 
Median stdysize 0 08 10.0094.62) 1 ~referencel 0 61 (O.OM.59) 0.57 (0.08-4.02) 0.02 
Study design (cmssover, parallel, 0.08 ~0.01-0.681 1 [refenmcej 0.38 (0.05-3.07) 1.16 (0.16-8.61) 0.029 
or mer1 

Study quality 
Randomiratnm adequate 0.04iO-O.56) 1 (reference) 0 lS(OO1-2.15) 127(0.169.&3) 01305 
PartlcipantsandassessorsMindad 0.14i0.02-0.96) 1 (reference) 0.5((0.083911 0.76(0.12-4.81 0.09 
Statistical anahpis adequate 0.12 (0.02-0.65) 1 (refemnee) 0.67 (0.094.85) 0.54(0.083.76) 0.07 
Expure setting appropriate 0.13 (0.02-0.891 1 (refereneel 0.47 (0.07-3.391 0.86l0.165.5) 0.06 

Models adjusted for one variable at a time. 
.Fmm likelihood rstio testa. 
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researchers with an environmcndit agenda 
are more likely EO be funded by public agen- 
cies or charities, then their bias may result in 
an overestimation of effects. Interestingly, 
studies with m i d  finding were of the high- 
est quality, The National Radiological 
Protection Board (NRPB 2004) reviewed 
studies of health &ctr from radiofrcquency 
(RF) 6dd.s and concluded that "sciendiic evi- 
dencc regarding efFm of RF field exposure 
from mobile phones on human brain activity 
and cognitive funaion . . . has included results 
both supporting and against the hypo&& of 
an effect." We found that the source of fund- 
ing explains some of the hccerogcncity in the 
results from different mdier. The association 
was robust and licde affected by potential 
confounding factors such as sample size, audy 
design, or quality. 

Possible explanations for the association 
between source nf funding and results have 
been discussed in the context of clinical 
research sponsored by the pharmaceutical 
industry (Baker et al. 2003; BekeLnan n al. 
2003; Lexchin et al. 2003). T h e  association 
could reflect chc selective publication of stud- 
ies that produced rcsvltr h a t  fitted & spon- 
sor's agenda. Sponsors might influence the 
design of the study, the nature of the expo- 
sure, and the type of outcomes assessed. In 
multivariate logisac regression analysis, the 
only faaor that strongly predicted the repon- 
ing of statiscically significant effects was 
whether or not the study was funded exclu- 
sivelp by indusay. We s m  that our ability 
to control f i  potential confounding factors 
may haw been hampered by the incomplete 
reponing of relevant study characteristics. 

Medical and science journals are imple- 
menting policies that require authors to dis- 
close their financial and other conflicts of 
interest. None of the articles examined here 

radiofrequency radiation. For example, if included such a staccment, in line with a survey 
of science and medical iournals that showed 
that adopting such po~ua docs nor gen+ 
lead to &e publiation of disclosure statements 
( K r i i  and Rothenberg 2001). A review of 
2005 instructions to authors showed that 15 
(48%) of the 31 journals included in our study 
had conflict of interest policies. Our results 
S U ~ ~ O K  the notion that disdosure statements 
should be published, including statements 
indicating the absenn of conflicts of interest. 
The role of the funding source in the design, 
conduct, analysis, and reporting of the study 
should also be addressed. 

There is widespread concern regarding the 
p i b l e  health effects associated with the use 
of cellular phones, mobile &phone base sra- 
tions, or broadcasting transmitters. Most 
(68%) of the studies assessed here reponed 
biologic effects. At present it is unclear 
whether these biologic effecrs translare into 
relevant health huards. Reports froni national 
and international bodies have recently con- 
cluded that fiuthw reseanh a r t s  are needed, 
and dcdiitcd research programs have been set 
up in the United S a w ,  Gumany, Denmark, 
Hungary, Swimeland, and Japan. Our study 
indicates that the interpretation of the results 
&om existing and future studits of the health 
e k  of radioikqueucy radiarion should rake 
sponsorship into account. 
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Exhibit C 
Books and articles documenting bias in biomedical research, when funded by 
entities with a financial interest in the result. 

Bias in wireless health effect research 

Source of Funding and Results of Studies of Health Eflects of Mobile Phone Use: 
Systematic Review of Experimental studies, Anke Huss et al., Environmental 
Health Perspectives, January 2007. 

Mobile telephones and cancer: Is there really no evidence of an association?, 
Kjell Hansson Mild et al., International Journal of Molecular Medicine, 12,2003. 

Secret Ties to Industry and Conflicting Interests in Cancer Research, Lennart 
Hardell et al., American Journal of Industrial Medicine (2006). 

Disconnect (book), Devra Davis, PenguinDutton, 20 12. 

Lab rats with cell phones?, Christopher Ketcham, Los Angeles Times, Feb. 23, 
2010. 

Bias in other biomedical research 

Doubt is Their Product (book), David Michaels, Oxford University Press, 2008. 

Scope and Impact of Financial Conflicts of Interest in Biomedical Research, Justin 
Bekelman et al., Journal of the American Medical Association, January 22/29, 
2008. 

Why Review Articles on the Health Eflects of Passive Smoking Reach Different 
Conclusions, Deborah Barnes and Lisa Bero, Journal of the American Medical 
Association, May 20, 1998. 

Is Drug Research Trustworthy?, Charles Seife, Scientific American, December 
2012. 

Vinyl Chloride: A Case Study of Data Suppression and Misrepresentation, 
Jennifer Sass et al., Environmental Health Perspectives, July 2005. 
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Evaluation of Conflict of Interest in Economic Analysis of New Drugs Used in 
Oncology, Mark Friedberg et al., Journal of the American Medical Association, 
October 20, 1999. 

Many, many more references are cited in the above articles. 


