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 “Get that thing off your skull.” 

That’s something my mom says just about every time she sees me with a 
cellphone pressed against my ear. She also worries about cellphones in pockets, 
telling my brothers that they’re “frying their testicles” with their devices. 

My mother is voicing something many cellphone users, or parents of cellphone 
users, intuitively feel: that these devices are somehow making us sick. 

Though I have never been particularly concerned about cellphone radiation and 
cancer, my phone makes me uneasy. It commands too much of my attention. It 
sucks up too much of my time. And it feels unwise to have its heat so close to my 
brain. 

But as anyone who’s had suspicions can tell you, it isn’t easy to find clear 
answers. Over the years, reports on the science of cellphone radiation and health 
haven’t been very satisfying, especially on cancer — the ultimate cellphone 
health concern. 



Single studies have alternately suggested cellphones are driving up cancer rates 
and that they pose no health threat at all. In 2011, the World Health 
Organization (WHO) declared that the devices are a “Class 2B carcinogen,” 
meaning they possibly can cause cancer in humans — but that’s also a distinction 
they share with pickles, aloe vera, and being a carpenter. 

A much-anticipated series of studies, released in final form in October 
2018 by the National Toxicology Program of the National Institutes of Health 
(NIH), went to great lengths to study the effects of cellphone radiation in rats and 
mice. Even there, researchers had an difficult time forming conclusions. (More 
on that below.) 

Parents and consumer advocacy groups occasionally capture attention for 
voicing concerns about cellphones and other types of non-ionizing radio-
frequency radiation exposure, such as the energy emitted from wifi routers in 
schools. In some cases, they have exaggerated what we know about the risks to 
kids, and rarely note that cellphones are also just one of many radiation sources 
we all live with. (Even the Earth itself, the air we breathe, and the sun and stars 
in our galaxy constantly give off radiation.) 

Adding to the confusion: Wireless companies have reportedly attempted 
to shape cellphone research and discredited researchers whose findings are 
inconvenient. 

Yet as cellphones have become more and more ubiquitous in the US over the past 
decade and a half, brain tumor rates — both cancerous and benign — have 
not been going up. 

But there is also some ambiguity about cellphone radiation’s health effects. As Dr. 
John Bucher, a senior scientist at the National Institute of Environmental Health 
Sciences and a co-author of the NIH studies, told me, “[Our results] go against the 
notion that non-ionizing radiation is completely harmless.” In other words, he’s 
found that the type of radiation cellphones give off could cause biological 
changes, like promoting tumors, at least in animals. 

As I started poking around on cellphone radiation, many researchers expressed 
the same concern: We can’t fully understand its potential impact on human 
health because the way we live with these radiation-emitting devices keeps 
changing. 



Our cellphone dependency now starts in childhood, “where their brains and 
skulls are developing,” said Otis Brawley, the chief medical and scientific officer 
for the American Cancer Society. Not a lot of research has been on this, 
though studies are underway. 

Welcome to Show Me the Evidence, where we go beyond the frenzy of daily headlines to take 
a deeper look at the state of science around the most pressing health questions of the day. 

We’re also exposed to radio-frequency radiation from the networks that connect 
our phones. And while the coming rollout of 5G, or fifth-generation, wireless 
networks is expected to transmit data faster than ever, it will also increase the 
number of antennas sending signals to mobile devices, and potentially our 
exposure to radiation, with unclear health effects. 

With the help of clinical epidemiologist Dylan Collins, I scoured the best available 
medical studies on cellphone radiation and head and neck cancers or benign 
tumors, as part of Vox’s Show Me the Evidence series. 

As Jonathan Samet — the dean of the Colorado School of Public Health, who 
advised the World Health Organization on cellphone radiation and cancer — told 
me, you can argue anything based on the science we currently have “because 
there’s not enough evidence to start with.” Actually, there’s not enough high-
quality evidence. Before we get into why, and what we know, we need a quick 
primer on cellphone radiation. 

Cellphones’ non-ionizing radiation, explained 

The reason we’re talking about cellphones and cancer — why there’s a concern 
here — is because they emit radiation, the invisible waves of electric and 
magnetic energy, of varying power, organized on the electromagnetic spectrum. 
You can see in the graphic below that less powerful (or lower-frequency) types of 
radiation are on the left, moving to the more powerful (or higher-frequency) 
types of radiation on the right. 
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You’ll notice radiation is split into two categories here: ionizing and non-ionizing. 
The waves emitted from radios, cellphones and cellphone towers, Wi-Fi routers, 
and microwaves are referred to as “radio-frequency” radiation. That’s a type of 
“non-ionizing” radiation, since it doesn’t carry enough energy to “ionize” — or 
strip electrons from atoms and molecules. (Other sources of non-ionizing 
radiation, as you can see in our chart, include visible and infrared light.) 

When it comes to ionizing radiation — which we’re exposed to in X-rays, in CT 
scans, and during air travel — we know it’s powerful enough to damage the DNA, 
and that repeated DNA damage over time can cause cancer. That’s why, for 
example, you’re not supposed to get too many X-rays in your lifetime. (In case 
you were wondering, there’s no precise number on how many X-rays are too 
many — but the Food and Drug Administration suggests keeping track and 
avoiding any that seem unnecessary.) 

Again, non-ionizing radiation — the radiation from cellphones — doesn’t have 
enough energy to break our DNA, and therefore, we have traditionally thought, it 
couldn’t cause cancer. But there is some question about whether it’s as harmless 



as was once believed, or whether there might be another mechanism at play, 
other than direct DNA damage, that could lead to cancer or other biological 
problems. 

“These electromagnetic waves may cause effects on cellular functions but not 
damage the cells per se,” University of Utah radiation expert Om Gandhi told Vox. 
And the closer you are to any source of radiation exposure, and the longer you’re 
exposed, the more radiation absorbs into your body, and the higher the risk of a 
health effect. 

That brings us back to the main question here: Do cellphones cause tumors? We 
chose to focus this story on cancer risk, since it seems like the most common 
health concern people have about cellphones. But before we get to the answers, 
we need to take another (brief) detour to explain how this science has been done 
with human subjects. To do that, we need to zoom in on a nerdy subject: research 
methods. 
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The big problem with cellphone science 

In many areas of health research, the randomized controlled trial is considered 
the gold standard of evidence. Researchers take test subjects and randomly 
assign them to one of two groups. One group gets a treatment; the other gets a 
placebo. 



The idea is that because people were randomly assigned, the only real difference 
between the groups (on average) is the treatment. So if there’s a difference in 
outcomes, it’s fair to say that the treatment was probably the cause. 

That’s why randomized controlled trials (RCTs) often yield fairly clear answers 
about the effectiveness of treatments compared to other study designs. (Fun fact: 
Scottish doctor James Lind, a clinical trial pioneer, figured out that citrus fruits 
seemed to have an effect on scurvy using one of the earliest RCTs.) RCTs can also 
be used to study whether something, like cellphone radiation, can cause disease. 

Unfortunately, however, we’ll probably never have an RCT on cellphones and 
cancer in humans. It’d be too difficult and too expensive to randomly assign 
particular levels of cellphone use to thousands of people and have them stick 
with those plans for enough time (we’re talking at least five years) to figure out 
whether certain types of phones or phone use patterns cause cancer to develop. 
That’s not to mention the fact it’d be nearly impossible to find a group of people 
willing to not use cellphones and then make sure they actually stick to their 
promise. 

But without RCTs, we can’t establish that cellphones cause cancer or prove that 
they don’t. 

Instead, we have to rely on “observational” data, tracking people’s real-world 
cellphone use and their disease incidence. Studies using observational data tend 
to be weaker, messier, and less clear-cut than experimental studies like RCTs. 
They can only tell us about associations between phenomena, not whether one 
thing caused another to happen. So that opens up a lot of the ambiguity we’re 
going to delve into next. 

One final wrench in cellphone studies: Some, but not all, have been funded by the 
cellphone industry, clouding their trustworthiness. You can read more about that 
in this investigation by the Nation, which has its merits but also strongly implies 
a causal link between cellphones and cancer based on cherry-picked studies. 

When we analyzed the sources of funding behind the 49 cellphone and human 
health studies — on PubMed, the Cochrane Library, EMF Portal, and SaferEMR — 
published in the past 10 years, we saw no apparent link between the source of 
funding and the direction of the conclusions. 

In fact, we found the best human studies that aren’t industry-funded on 
cellphones and cancer all seem to point in the same direction: Using these 



devices is not associated with an increased risk of brain tumors in humans — 
though there are many open questions about their health effects. Here’s why. 
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Reviews of the evidence had mixed results. But they were poorly done 
and relied on low-quality evidence. 

To cut through some of the messiness in the data, we took a systematic approach 
to wading through the evidence. We focused on cancers, as well as benign 
tumors, of the head and neck, since that’s the body area thought to get the most 
exposure to radio-frequency radiation during cellphone use. 

The three most common brain tumor types — and the ones most cellphone and 
human health studies focused on — are gliomas (malignant tumors of the brain 
and spinal cord), meningiomas (mostly noncancerous tumors of the membranes 
surrounding the brain and spinal cord, though a small percentage are cancerous), 
and acoustic neuromas (noncancerous tumors on the main nerve that leads from 
the inner ear to the brain). Note that of these, gliomas are the main concern — 
they generally have more severe outcomes than meningiomas and acoustic 
neuromas. 



We started with systematic reviews: syntheses of the research evidence that 
bring together a bunch of studies to come to more fully supported conclusions. 
(For more on our search strategy, scroll to the end to read our methods section.) 

We found 12 systematic reviews on cellphone radiation and head and neck 
tumors. To determine the quality of each, we used a tool to evaluate systematic 
reviews called AMSTAR. Eight of the 12 reviews were of “critically low” quality, 
according to AMSTAR’s criteria, meaning they shouldn’t be relied on to provide 
an accurate summary of the research. 

(Some common flaws in these studies: The summaries of the evidence weren’t 
comprehensive, the researchers often didn’t look at the quality of the studies 
they found, and they failed to do other simple things that would limit bias from 
creeping in. They also relied on case-control studies, a poor method to determine 
causality — more on that soon.) So we didn’t include these eight reviews in our 
analysis. 

The remaining four did a little better according to AMSTAR — but only ranked 
“low” or “moderate” quality. They still relied mainly on case-control studies — 
a very weak type of observational study design when it comes to proving 
causality. 

In case-control studies, researchers start with an endpoint (in this case, people 
who already have head and neck cancer and people who don’t) and work 
backward to see what may have contributed to that health outcome (in this case, 
figuring out how people’s cellphone use patterns may have differed). 

For each person with a disease (a case), they find a match (a control) — or 
someone who doesn’t have the disease. They then look back in time and try to 
determine if there are any patterns of exposure in those with the disease that 
aren’t present in those without the disease. 

This method is prone to bias. When we look back in time, it’s more difficult to get 
an objective measure of what happened. For example, when it comes to 
cellphone use, researchers have to ask people to think back 10, 15, or 20 years 
and estimate how much they used their mobile devices, or use cellphone records 
as a proxy. 

Additionally, the way researchers match cases to controls tends to be subjective. 
They try to match based on things we know might affect the outcome, such as 



socioeconomic status, gender, and age — but it’s impossible to match for 
everything. 

Altogether, the four reviews had somewhat mixed results — which isn’t that 
surprising since they were not conducted to the best possible standards. Here’s a 
quick rundown of their findings: 

 This 2017 review, published in Neurological Sciences, looked at case-
control studies on cellphone use, focusing on glioma, meningioma, and 
acoustic neuromas. This review was interesting because the researchers 
divided the studies by quality, and higher-quality studies — which tended 
to be funded by the government and not the cellphone industry — showed 
a trend toward an increased risk of brain tumors, while lower-quality 
studies did not. Overall, though, their meta-analysis found an increased 
risk of brain cancers (mostly gliomas) among people who were using 
cellphones for 10 or more years, and no increase in the risk of acoustic 
neuroma. 

 This 2017 systematic review and meta-analysis, published in PLOS One, 
looked at mobile phone use in case-control studies and the risk of 
glioma. “Our results suggest that long-term mobile phone use may be 
associated with an increased risk of glioma,” they wrote. The researchers 
found an association between mobile phone use and low-grade glioma in 
the people who used cellphones regularly or for 10 years or more. 
“However, current evidence is of poor quality and limited quantity,” they 
added, and called for prospective studies to confirm the results. 

 This 2012 systematic review, from Bioelectromagnetics, found no 
increased risk of glioma, meningioma, or acoustic neuroma at any level of 
cellphone use. 

 This 2009 meta-analysis, published in the Journal of Clinical Oncology, 
looked at 23 case-control studies of the risk of both malignant and benign 
tumors from mobile phone use. When the authors included all 23, they 
found no increased risk of tumors. When they crunched certain subsets of 
the data — like looking only at studies that were blinded, or people who 
used cellphones for 10 or more years — they did find increases in tumor 
risks. Confusingly, when they divided up the analysis by tumor type, they 
found no increase in risk for glioma and acoustic neuroma, and a 
decrease in risk of meningioma. 

Overall, the reviews of case-control studies seem to suggest there is perhaps no 
risk of cancer with cellphone use — unless you look at some subgroups (like 
people in blinded studies or people with long-term exposures). But these reviews 



are based on case-control studies — which are like the National Enquirer of the 
science world: cheap and often misleading. 

Higher-quality individual studies found no increased risk for cancer (but 
a small increased risk in noncancerous tumors) 

So let’s take a look at a stronger type of study design: the cohort study. Unlike 
case-control studies, cohort studies follow people with a known exposure (e.g., 
cellphones) through time, waiting to see if, when, and how many people develop 
a disease (such as cancer). 

This means they’re not left searching for artificial controls to match their cases. 
And since researchers have data that follows people through time, and can 
sometimes check in on how they’re using their cellphones in real time, they don’t 
have to rely on people’s memories of the past. 

In our search of the literature, we found five recent cohort studies. They looked 
at populations of 60,000 to 23 million people, examining different levels of 
cellphone use and whether users went on to develop head and neck cancers or 
benign tumors like acoustic neuromas: 

 This 2009 study, funded by the Danish Strategic Research Council and 
published in the Journal of the National Cancer Institute, looked at changes 
in glioma and meningioma rates among nearly 60,000 people across 
Scandinavia between 1974 and 2003. 

 This 2011 study, also funded by the Danish Strategic Research Council 
and published in the American Journal of Epidemiology, looked at nearly 3 
million people who had used cellphones for more than 11 years. 

 Taiwanese people were early adopters of cellphones and among the 
heaviest users in the world. So the National Science Council in Taiwan 
decided to look at a cohort of 23 million cellphone users over 10 years 
to see if there was any increase in brain tumors. They published their 
findings in the European Journal of Cancer Prevention in 2013. 

 In the UK, Cancer Research UK funded a study, published in 
the International Journal of Epidemiology in 2013, that allowed researchers 
to track nearly 800,000 women for seven years to see whether their use of 
cellphones correlated with an increased risk of head and neck cancers. 

 In Japan, the government’s Ministry of Internal Affairs and 
Communications tracked cellphone users from 1993 to 2010 for a 
2016 Bioelectromagnetics study. 



None of them were funded by the cellphone industry, which suggests they’re less 
likely to be biased and that we can be more confident in their results. Not 
surprisingly, their conclusions looked different from what the reviews of lower-
quality research uncovered, though not in the direction you might expect. 

What did they find? No increased risk in glioma or meningioma tumors, while 
one (the British study) found a small increased risk of acoustic neuroma, the 
noncancerous tumor on the main nerve that leads from the inner ear to the brain. 
But the researchers noted these tumors were so rare that they were uncertain 
about the link. 

So here are five large cohort studies — some of the best-quality studies in 
humans we can get on the question of cellphones and cancer — from different 
continents without industry funding. They consistently showed no increase in 
cancer risk. 

What’s more, when we looked at the incidence data for acoustic neuromas, 
gliomas, and meningiomas in humans, they haven’t been going up in the period 
you’d expect them to (about a decade after cellphones came into widespread 
use). 

“We see either no change or very small increases in incidence in some tumor 
types,” Quinn Ostrom, the Baylor College of Medicine researcher who has been 
analyzing these cancer trends, explained. “I would be inclined to say this isn’t 
as much of an increase as you might expect if cellphones were causative [of brain 
tumors] due to the very sharp way use of these devices has gone up over the last 
20 years.” 

But, dear reader, don’t think we’ve reached a “case closed” moment: 
Unfortunately, even the best evidence on cellphones and brain tumors is far from 
ideal. Remember, these cohort studies are still observational research — not 
experimental studies like RCTs. That means they can’t tell us about causation, 
and there are still many ways they could be biased. 

For example, they mostly relied on self-reported survey data about cellphone use 
or people’s cellphone records instead of measuring people’s actual exposures to 
radio-frequency radiation. (You can read criticisms of the Danish studies here.) 

It’s also possible that longer-term studies and cancer incidence tracking will find 
larger cancer effects in another five or 10 years — or that how we use cellphones 
is evolving such that the devices may cause cancer in ways these studies didn’t 



account for. (These days, many people text instead of talking, and hold their 
cellphones in their pockets but not on their heads and necks.) That’s why some 
people look to animal studies to supplement our understanding of the potential 
biological effects of cellphones. 

The most important animal studies have mixed conclusions about 
cellphones and brain tumors 

One of the most robust animal studies in the world comes from the US 
government. In 1999, during the Clinton administration, the Food and Drug 
Administration asked the National Toxicology Program (NTP) to study the 
toxicity and cancer-causing capability of cellphone radio-frequency radiation. At 
the time, health officials felt epidemiological studies in humans wouldn’t answer 
these questions, so the NTP embarked on studies in rats and mice. 

This was some of the most complex research the NTP had ever undertaken. The 
scientists tasked with these studies had to have special chambers built in 
Switzerland so they could control exactly how much radiation the animals were 
getting. All told, NTP spent $30 million on them. 

In early 2018, nearly 20 years after the FDA requested these studies, they 
published their draft reports, and in October released the final versions. 

In the studies, the researchers looked at a whole slew of health outcomes (like 
offspring survival, bodyweight changes, and body temperature changes), but 
importantly, they also looked at brain tumors, including gliomas. They exposed 
the animals to radio frequency radiation for up to nine hours a day over two 
years, and then examined more than 40 tissues in each animal. And they had a 
control group that wasn’t exposed to radiation for comparison. 

They determined there is “clear evidence” that male rats exposed to high levels of 
radio frequency radiation — typical of 2G and 3G networks when the study was 
designed — developed heart schwannomas. There was also “some evidence” of 
brain and adrenal gland tumors, again in the male rats, but the exposed female 
rats, and male and female mice, did not have consistent patterns of disease. 

“We believe that the link between radio frequency radiation and tumors in male 
rats is real, and the external experts agreed,” said NTP’s John Bucher in 
a statement. 



Heart schwannomas, malignant tumors in animals, affect the same cells (known 
as the Schwann cells) as the noncancerous tumors in the heads of humans called 
acoustic neuromas. Some researchers think these animal studies are good 
evidence that cellphones can cause these noncancerous brain tumors. 

“It’s quite informative that the NTP data found evidence of an increased tumor 
risk in the male rats for glial cells and in the [heart] Schwann cells,” said Joel 
Moskowitz, director of the Center for Family and Community Health at the 
Berkeley School of Public Health (who writes about electromagnetic 
radiation here). “That’s compelling evidence that what we’re seeing in humans 
— even though the signal is not clear — is highly suggestive, and that there is 
indeed something real going on with regard to tumor risk in humans.” 

Acoustic neuromas, while they aren’t cancer, can be horribly disruptive to 
people’s lives. They can cause hearing loss, ringing in the ears, loss of balance, 
and numbness. Sometimes, these tumors can interfere with brain function, and 
the surgeries to remove them can be risky and expensive. 

But, like the human studies, one can pick apart the NTP studies too. For one 
thing, the animals experienced cell phone radiation that was different from what 
humans live with. As Bucher said in a statement, “In our studies, rats and mice 
received radio frequency radiation across their whole bodies. By contrast, people 
are mostly exposed in specific local tissues close to where they hold the phone. In 
addition, the exposure levels and durations in our studies were greater than 
what people experience.” 

The researchers found other strange effects that muddied the interpretation of 
the studies: The rats exposed to cellphones seemed to outlive the rats in the 
control group, for example. There was no clear linear relationship between 
higher levels of cellphone exposure and more cancer at some tissue sites, and the 
cancer rate in the control group was lower than it should have been at other 
tissue sites. 

The researchers also found that the rats and mice absorbed radiation at different 
frequencies more easily depending on their body size — another good reminder 
that animal studies are a very poor way to understand human health. 

Remember: The cancer incidence data in humans, at least to date, suggests no 
avalanche of head and neck tumors. Since so many people are exposed to 
cellphones, if there were a big risk, we’d probably see it turn up. “If cellphones 



caused brain tumors at the rate that cigarettes caused lung cancer,” said Otis 
Brawley of the American Cancer Society, “we would have figured it out by now.” 

Our tour of the cellphone and brain tumor data is (almost) over. We think it’s fair 
to argue two things based on the best available research: that they don’t cause 
tumors, or that the data is too poor to know that for sure. 

What about the reproductive health effects of radiation from cellphones? 

Researchers — and my mom — have long been concerned about the fact that 
cellphones may decrease fertility. And there is good evidence of some worrying 
effects on reproductive health. 

A systematic review published in 2014 examined the impact of cellphone 
radiation on sperm health, both in humans (in vivo) and on sperm in petri dishes 
(in vitro). The review brought together 10 studies, four on sperm in human 
testicles and six on sperm samples in petri dishes. 

The authors found a consistent effect, in both types of studies, that cellphone 
radiation leads to decreased sperm motility (ability to swim) and viability, but 
not a decrease in overall concentration. While it’s unclear if these specific 
changes are enough to affect men’s fertility, the authors wrote, “mobile phone 
exposure may form part of a cumulative effect of modern day environmental 
exposures, that collectively reduce sperm quality and explain current trends in 
infertility.” 

In theory, men may be more vulnerable to cellphone radiation’s effects on 
fertility than women. Sperm cells are made and stored in testicles, whereas egg 
cells are stored in ovaries. And the location of these two organs means that 
sperm and eggs have different levels of protection from radiation. Testicles sit 
outside of the abdomen, which makes them more sensitive to radiation. And, 
well, a phone often sits in your front pocket. 

The ovaries are deep within a woman’s pelvis and are more protected. So one 
would expect less of a potential impact on egg health from a cellphone in your 
pocket. 

Still, the effect of mobile phones on egg health, and women’s fertility, is a much 
less studied area. In fact, we struggled to find any studies done on humans, or 
any good-quality reviews on the subject. We did find this narrative review, and 
the overall conclusion was that we need to conduct better-quality studies. 



Cellphone safety standards are out of step with our radiation reality 

Wherever you come out on the cellphone and cancer question, one thing is clear: 
How we live with cellphones, along with our exposure to the radiation they emit, 
has changed dramatically over the past several decades. That has policy 
implications; it’s something regulators, researchers, and cellphone companies 
need to pay attention to. In that context, a few things should happen: 

1) Our exposure to radio frequency radiation is changing. Regulators need 
to catch up. 

“5G” cellphone networks are going to be rolled out soon. The G stands for 
generation, and with each generation, the frequency and bandwidth tend to be 
greater for transferring information more quickly. 

But the 5G signals are weaker at traveling long distances, and weaker signals 
mean we need more antennas to amplify, or strengthen, the 5G network. 
According to the New York Times, “Instead of relying on large towers placed far 
apart, the new signals will come from smaller equipment placed an average of 
500 feet apart in neighborhoods and business districts.” They’ll also emit 
a different kind of higher-frequency radio waves, known as millimeter waves. 

Researchers need funding to move fast to study the potential health effects of 5G 
networks and how they might change our exposures to radiation. “So far, we’ve 
got research that’s done on 3G and 4G but not 5G,” said Brawley of the American 
Cancer Society. “We do think the answers [about cell radiation’s cancer effects] 
for 5G may be different from the answers for 4G or 3G. ... As these types of radio 
waves and energy change over time, the answers [about their health effects] may 
change.” 

It also means regulators need to make sure their policies reflect new levels of 
exposure. The Federal Communications Commission currently oversees 
cellphone safety and sets the limits for how much radiation people should be 
exposed to. (This is measured by the specific absorption rate — the rate at which 
the body absorbs radio frequency energy — and the current limit for cellphones 
is 1.6 watts of energy per kilogram of tissue. The whole-body threshold is 
a SAR value of 0.08 watts per kilogram, and the tower radiation limit is 10 
watts per square meter.) 



But these regulations haven’t been updated since the 1990s, said the University 
of Utah’s Om Gandhi. Since that time, people’s exposure to radiation through 
their phones and the environment have changed dramatically. 

For example, cellphone manufacturers currently test these devices for 
compliance with FCC standards by placing them against the head, and near the 
torso with some separation. Just check out Apple’s iPhone manual: The 
company tests the specific absorption rate at a 5mm separation from the body. 
But if you wear your device in your pocket, you’re probably not going to have 
that 5mm separation, meaning you may be exposed to more radiation — perhaps 
enough to exceed current standards. 

In addition, cellphones potentially harm our health in ways that have nothing to 
do with cancer. The effect on sperm is concerning to Moskowitz, the director of 
the Center for Family and Community Health at the Berkeley School of Public 
Health, and he noted that our current cellphone regulations also don’t account 
for these potential effects. Plus, we still don’t know what steady exposure to this 
kind of radiation from devices means for kids. 

The European Union is currently running the Mobi-Kids, a case-control study in 
14 countries, to better understand the effects of electromagnetic fields radiation 
on children and adolescents. One of the early publications from the project, 
looking at data on the use of wireless devices among 10- to 25-year-olds in 
France, found that kids are started to rely on these devices earlier and earlier in 
life. But the researchers are still analyzing the main results on any health 
impacts, and haven’t yet published their findings. 

“The guidelines adopted in the 1990s by the FCC were designed to protect the 
public only from heating risks from exposure to high-intensity wireless 
radiation,” Moskowitz added. “Our exposure to wireless radiation from multiple 
sources is much greater than two decades ago.” 

2) We need clearer consumer guidelines 

Consumers also need to understand what they’re being exposed to. With every 
cellphone comes a booklet of instructions including guidelines for safe use. But 
these guidelines aren’t written in a way that’s easy for consumers to understand. 

That’s why the International EMF Scientist Appeal and a number of health and 
safety organizations, including the American Academy of Pediatrics and 
the Environmental Health Trust, have called on the government to reassess the 



safe levels of exposure to cellphones and other wireless technology and then 
develop new consumer safety guidelines based on those assessments, Moskowitz 
said. 

Finally, Brawley reminded me that cellphones kill humans in another way that 
we’re already certain about: because of inattention through distracted driving. In 
the US alone, there were 3,157 fatal crashes in 2016 that involved distracted 
driving, 14 percent of which included cellphone use, according to the latest data 
from the National Highway Traffic Safety Administration. That’s not the focus 
of this piece, but perhaps state and federal regulators could follow places like 
Washington state, California, New York, and Nevada and heavily crack down 
on distracted driving with bans or stricter laws. 

3) There are simple things you can do to reduce your exposure 

If you’re concerned, take steps to minimize your cellphone exposure. Keep your 
cellphone off your body, wear wired earpieces when you use it to reduce your 
exposure to radiation, and don’t sleep with your cellphone next to your pillow. 
These changes are free — and they’ll minimize your radiation exposure. 

4) We need better research on cellphones and health 

There are so many potential health effects from this changing technology — and 
so many people exposed to the effects. We need a research agenda that reflects 
that. 

“Given the ubiquitousness of worldwide exposure, and that exposure begins in 
many countries prenatally, we need to understand if it does have health effects,” 
said Colorado’s Jonathan Samet. “For many biological exposures, we have 
concerted research agendas, but that’s not the case with this type of radiation.” 

As a starting point, he’d like to see research that looks specifically at the different 
mechanisms by which non-ionizing radiation may harm human health. “The 
animal [studies] show responses that cannot be understood in terms of [our] 
current understanding of how electromagnetic radiation interacts with tissues,” 
he said. 

Instead of more animal and even epidemiological studies, he thinks researchers 
should focus on finding the mechanisms by which cellphone radiation may affect 
human health. Since we’ll never have an RCT on cellphones and cancer, he added, 
studies should measure actual cellphone use and exposure to radio-frequency 



radiation, instead of estimations of how much people are exposed (which most 
studies currently do). 

Research methods 

We focused our search strategy on cancers of the head and neck because these 
parts of the body are thought to get the most exposure to radio frequency 
radiation during cellphone use. 

We limited our search to studies that were conducted in humans, and whose 
outcome was one of actual head or neck cancers (rather than things thought to 
be linked to cancer). 

Specifically, we looked for studies that measured rates of acoustic neuromas, 
gliomas, meningiomas, and thyroid cancers. We also narrowed our search to 
studies that looked at the effect of radio-frequency radiation originating from an 
actual cellphone, rather than experimental equipment. We did this because we 
wanted evidence that could apply to real life, not specific laboratory settings or 
hypothetical outcomes. 

Searching PubMed for studies published in the past 10 years, we found 102 
studies that ultimately resulted in 12 relevant systematic reviews. To limit bias 
in our assessment of the literature, we used a validated critical appraisal tool 
called AMSTAR to determine the quality of each review. Eight of the reviews 
were critically low quality, two were low quality, and two were moderate quality. 

We decided to focus our reporting on the best available evidence, and we did this 
by excluding the critically low-quality studies (n=8). 

But given that these systematic reviews mostly looked at case-control studies, we 
felt that it was important to also look at cohort studies because they are a more 
reliable study design for finding rare harms. We found five cohort studies, all of 
which we included. 

We also spoke to experts and searched government reports to try to find any 
other high-quality evidence that may not have been published in an academic 
database. We included the National Toxicology Program’s animal studies, since 
they are considered some of the most important animal research that was funded 
by the government to help answer the question of whether cellphones cause 
cancer. We also included research on the fertility effects of cellphone radiation, 
since that was a concern many researchers in the field had. 



 


