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Clear Evidence of Cell-Phone RF Radiation Cancer Risk

m James C. Lin

uring 26-28 March
2018, the National
Institute of Envi-

ronmental Health Sciences
(NIEHS) National Toxicol-
ogy Program (NTP), a part
of the U.S. National Insti-
tutes of Health, convened a
three-day technical reports
peer-review panel meeting
in Research Triangle Park,
North Carolina, to review
the NTP’s draft reports on
its carcinogenesis studies
of cell-phone RF radiation in

ings at scientific meetings. The
first report from the investiga-
tors was issued in May 2016,
when the NTP announced the
occurrence of two types of
rare cancers in exposed rats:
1) malignant schwannomas
of the heart and 2) gliomas in
the brain [4]. However, that
announcement spoke only
to partial findings from their
two-year (or lifelong) expo-
sure study of rats subjected
to 900- and 1,900-MHz RF ra-
diation involving code divi-

mice and rats [1].

The invited 14-member peer-
review panel included three electrical
engineering professors, ten pathologists
and toxicologists (three from academia
and seven from industry), and one bio-
statistician. None of the participants
were from the cell-phone industry.

This project is the largest NTP ani-
mal cancer study. It was initiated by the
U.S. Food and Drug Administration
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(FDA) in 1999. The planned five-year
project was sole-sourced in 2004 to
an industrial research firm, which
served as the principal investigator.
The work began in 2005. However, the
project was protracted for more than
12 years with huge budget overruns
and an estimated eventual price tag of
US$25 million [2], [3], [13].

From the outset, NIEHS/NTP was
tight-lipped about the study and did
not release any progress reports or in-
formation. In contrast to the scientific
norm, project investigators had not
openly discussed any of its aspects or
presented its progress or interim find-

sion multiple access (CDMA)
and Global System for Mobile
Communications (GSM) wireless cellu-
lar telephone operations.

Histopathological Findings

On 28 March 2018, following a thor-
ough review of the draft NTP reports,
pathologists and toxicologists on the
peer-review panel concluded that,
among other observations, there was
statistically significant and “clear evi-
dence” that both GSM- and CDMA-
modulated RF radiation had led to the
development of malignant schwan-
noma (a rare form of tumor) in the
heart of male rats (of the Harlan-
Sprague-Dawley strain). Further, there
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or three times above current exposure
guidelines is significant.

This implies that the safety mar-
gin may be no more than a factor of
three. In fact, one recommendation
(IEEE C95.1-2005) has a set of guide-
lines under controlled environments
that allows local SARs of the brain and
heart to be as much as 10 W/kg [7]. An
SAR of 10 W/Kg is considerably higher
than the 1.5, 3.0, and 6.0 W/kg used in
the NTP study.

The FDA should be applauded for ini-
tiating and the NIEHS/NTP praised for
having sponsored the research and con-
ducted the cell-phone
RF radiation studies.
It’s important for the
U.S. government to
step in and conduct such
research programs and
not leave the matter
entirely to the cell-phone
industry. The wireless
industry has had nearly
free reign to develop and
distribute cellular mobile
phones and related RF
devices as they see fit.
The completion of this NTP study should
not signify the end of the U.S. govern-
ment’s role in supporting RF biological
effects research because we continue to
be exposed to more RF radiation every
day [8], [9].

Moreover, a systematic review of 59
published studies on controlled expo-
sure to RF radiation with health-related
outcomes [10] showed that public agen-
cies or charities funded 11 (19%), the
wireless communications industry
funded 12 (20%), and mixed sources
(including industry) funded 14 (24%);
in 22 studies (37%), the source of fund-
ing was not reported. Research funded
exclusively by industry reported the
largest number of outcomes but was
least likely to report a statistically sig-
nificant result compared with studies
funded by public agencies or chari-
ties. This finding was not altered when
analysis was adjusted for the number
of outcomes reported, study quality, or
other factors.

As for the NTP study, the RC method
and technology were employed for
exposure of rats and mice to cell-phone
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A question
arose during the
panel meeting
concerning

the unusually
small number
of concurrent
control animals.

RF radiation. The report’s descriptions
of what was implemented are fairly
clear, and measurement techniques are
accurate. However, there are limitations.

The RC method was selected a prio-
ri for the project. It is not clear whether
RC is the optimal technology for such a
project or if other competing technolo-
gies, e.g., circular waveguides or small
rectangular multimodal chambers,
were seriously considered for expo-
sure of free-moving animals inside a
holding cage.

The large number of RCs specifically
constructed for this project represents
the most expensive
one-time or single-use
equipment or facilities
for RF biological-effect
research. These would
likely not be used for
another project; thus, the
RCs would be wasted,
if they have not been
scrapped already. The
NIEHS/NTP has moved
on to other types of ex-
posure chambers to
continue its biological-
effect research regarding RF exposure.

The study could have been designed
better. There were obvious flaws con-
cerning the experimental design of RCs
for RF exposure. A question arose dur-
ing the panel meeting concerning the
unusually small number of concurrent
control animals. The NTP study used
the same concurrent control animals
for both GSM and CDMA exposure
groups. The designer who sole-sourced
this US$25-million NTP study to an
industry contractor responded with a
vague answer: the contractor only had
space for 21 RCs. Thus, only one RC was
available for sham or concurrent control.
This begs the question of what the ratio-
nale was for sourcing a single contrac-
tor as the principal investigator for the
project. The availability of facilities and
space to conduct the study should be
top priorities in listed criteria for award-
ing such a contract. In a US$25-million
project, any mention of saving money
by foregoing a couple more RCs or using
round plastic bottles instead of rat-
shaped experimental phantoms, sounds
like a rather feeble excuse. The NTP

project could have easily saved more
money if the 21 large RCs had not been
manufactured in Zurich, Switzerland,
and transported for reassembly over
land, ocean, and river to Chicago.

Concurrent and

Historical Control Animals

The small number of concurrent con-
trol rats renders it challenging to reli-
ably show that experimental findings
are statistically significant, especi-
ally when multiple comparisons are
involved. Was the small number of
concurrent controls an integral part of
the design for this large animal cancer
study to start with?

In bioassay research involving ani-
mals, there are normally two types of
controls: cage and sham. In cage con-
trols, animals are housed in the vendor’s
open-stack vivarium, subjected only to
routine housekeeping and handling pro-
tocols. They are not subjected to any of
the proposed experimental treatments
or manipulations. In principal, they
could include data from control animals
used in prior NTP studies.

In sham controls (or concurrent con-
trols), animals are subjected to the same
protocols, RF apparatus, and environ-
ment but without being subjected to
treatment by the experimental agent: in
this case, RF exposure.

It appears that the NTP study design-
ers had planned to use historical controls
for statistical comparisons. Historical
controls may come from the animal
breeder or supplier for the strain of rats
used (here, Harlan-Sprague-Dawley). In
this case, it was derived from NTP’s in-
house control data with this strain of rats,
which were not subjected to treatment
by any exogenous test agent. However,
NTP’s experience with this strain of rats
was not long or extensive and included
only a few two-year studies lasting five
to ten years. More importantly, the life
history of these historical control rats
was quite different from the concurrent
controls involved in the RF study.

Instead of the NTP facilities in Re-
search Triangle Park, North Carolina,
the RF study took place in Chicago,
Illinois, where both sham control
and exposed animals were housed in
custom-designed and -constructed
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