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Importance: A mystery illness striking U.S. and Canadian diplomats to
Cuba (and now China) “has confounded the FBI, the State Department
and US intelligence agencies” (Lederman, Weissenstein, & Lee, 2017).
Sonic explanations for the so-called health attacks have long dominated
media reports, propelled by peculiar sounds heard and auditory symp-
toms experienced. Sonic mediation was justly rejected by experts. We
assessed whether pulsed radiofrequency/microwave radiation (RF/MW)
exposure can accommodate reported facts in diplomats, including un-
usual ones.

Observations: (1) Noises: Many diplomats heard chirping, ringing or
grinding noises at night during episodes reportedly triggering health
problems. Some reported that noises were localized with laser-like pre-
cision or said the sounds seemed to follow them (within the territory
in which they were perceived). Pulsed RF/MW engenders just these ap-
parent “sounds” via the Frey effect. Perceived “sounds” differ by head
dimensions and pulse characteristics and can be perceived as located be-
hind in or above the head. Ability to hear the “sounds” depends on high-
frequency hearing and low ambient noise. (2) Signs/symptoms: Hearing
loss and tinnitus are prominent in affected diplomats and in RF/MW-
affected individuals. Each of the protean symptoms that diplomats
report also affect persons reporting symptoms from RF/MW: sleep prob-
lems, headaches, and cognitive problems dominate in both groups. Sen-

balance, and speech problems and nosebleeds. Brain injury and brain
swelling are reported in both. (3) Mechanisms: Oxidative stress pro-
vides a documented mechanism of RF/MW injury compatible with re-
ported signs and symptoms; sequelae of endothelial dysfunction (yield-

disruption, mitochondrial injury, apoptosis, and autoimmune triggering
afford downstream mechanisms, of varying persistence, that merit inves-
tigation. (4) Of note, microwaving of the U.S. embassy in Moscow is his-
torically documented.

Conclusions and relevance: Reported facts appear consistent
with  pulsed  RF / MW  as  the  source  of  injury  in  affected  diplomats.
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sations of pressure or vibration �gure in each. Both encompass vision,

ing blood �ow compromise), membrane damage, blood-brain barrier
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Nondiplomats citing symptoms from RF/MW, often with an inciting
pulsed-RF/MW exposure, report compatible health conditions. Under
the RF/MW hypothesis, lessons learned for diplomats and for RF/MW-
affected civilians may each aid the other.

1 Introduction

More than two dozen American diplomats in Cuba (Lederman, 2018; Per-
lez & Myers, 2018) and their families (Lederman & Lee, 2017), plus a
smattering of Canadian diplomats in Cuba (Cochrane, 2017; Lederman,
Weissenstein, Lee, & Associated Press, 2017) and their families (Panetta,
2017), reportedly developed a “mystery” illness (Associated Press in Wash-
ington, 2017; Cochrane, 2017; “Cuba’s sonic attacks,” 2017; Associated
Press, 2017a) that “has confounded the FBI, the state department and US
intelligence agencies” (Associated Press in Washington, 2017), “baffling US
officials” (Lederman, Weissenstein, & Lee, 2017): “‘It’s just mystery after
mystery after mystery”’ (Lederman, Weissenstein, & Lee, 2017). Problems
began in 2016, began to be widely reported in 2017, and as of January 2018,
“‘We are not much further ahead than we were in finding out why this oc-
curred,’ Undersecretary of State Steve Goldstein said” (Lederman, 2018).
Similar problems first were recognized in China in April 2018, and “a num-
ber of diplomats at the US consulate in Guangzhou, China, had been sent
home with similar symptoms” (Buckley & Harris, 2018; Harris, 2018a; Per-
lez & Myers, 2018; Stone, 2018)—by June’s end, “at least eight” from the
consulate in Guangzhou, and “at least 11” from China more broadly (My-
ers, 2018).

Media reports have long characterized these so-called health attacks (As-
sociated Press, 2017a, 2017b; Robles & Semple, 2017a, 2017b) as “sonic at-
tacks” (Associated Press in Washington, 2017; Board, 2017; “Cuba’s sonic
attacks,” 2017; Gearan, 2017; Lederman, 2017a; Lederman, Weissenstein, &
Lee, 2017; Perlez & Myers, 2018; Associated Press, 2017c).

This characterization persisted despite rejection of sonic explanations by
experts (Associated Press in Washington, 2017; Lederman, Weissenstein, &
Lee, 2017; Associated Press, 2017c; Zimmer, 2017a, 2017b), for example, “No
single, sonic gadget seems to explain such an odd, inconsistent array of
physical responses” (Lederman, Weissenstein, & Lee, 2017). According to
psychoacoustics expert Joseph Pompei, “‘Brain damage and concussions,
it’s not possible.’ . . . ‘Somebody would have to submerge their head in
powerful ultrasound transducers”’ (Lederman, Weissenstein, & Lee, 2017).
Some suggested a viral hypothesis (Lederman, 2018), but this fails to ex-
plain many features of these cases, including the strange noises associated
with inciting events in some, and there is not a known viral illness with
a compatible profile of symptoms. Though “officials told senators the US
government knew of no weapon, sonic or otherwise, that could produce
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the effects seen in the Cuba patients” (Lederman, 2018), to this date, some
media sources continue to reference sonic attacks (Perlez & Myers, 2018).

A different explanation is proposed that, it is suggested, better ac-
commodates the facts, including the “odd, inconsistent array of physical
responses” (Lederman, Weissenstein, & Lee, 2017) and other “mysteri-
ous” and protean features reported. Reported features are assessed for
compatibility to known effects of radiofrequency/microwave radiation
(RF/MW), particularly pulsed RF/MW. Symptoms and signs are assessed
against symptoms and signs reported by people who report health effects
from RF/MW exposure, a condition that has been termed “radiofrequency
sickness” (Johnson Liakouris, 1998), “microwave syndrome” (Navarro,
Segura, Portoles, & Gomez-Perretta, 2003), or to encompass people experi-
encing problems from exposures beyond a specific part of the electromag-
netic spectrum, “electromagnetic hypersensitivity” (Genuis & Lipp, 2012;
Hagstrom, Auranen, & Ekman, 2013; Hardell et al., 2008; Leitgeb, 1998;
McCarty et al., 2011), “electrosensitivity” (Woolston, 2010; www.es-uk.info;
www.esnztrust Electrosensitivity New Zealand) or “electrohypersensitiv-
ity” (Belpomme, Campagnac, & Irigaray, 2015; Carpenter, 2014; Heuser &
Heuser, 2017; Johansson, 2006, 2015; Redmayne & Johansson, 2014).

2 Methods

Features of diplomats’ “health attacks”—origins, symptoms, and
findings—are delineated and examined in relation to evidence regarding
symptoms from RF/MW.

Features to be examined for compatibility with an RF/MW-explanation
include the following. Strange noises were heard by some diplomats dur-
ing apparent inciting episodes (Lederman, Weissenstein, Lee et al., 2017;
Stone, 2018). The noises that were heard differed markedly for different
diplomats (Lederman, Weissenstein, Lee et al., 2017). Descriptions included
high-pitched chirping similar to crickets or cicadas, ringing and grinding
(Lederman, Weissenstein, & Lee, 2017). The noises were heard primarily
at night (Lederman, Weissenstein, & Lee, 2017). Other diplomats heard no
noises (Lederman, Weissenstein, Lee et al., 2017) and were not aware of
any inciting episodes—just onset of symptoms. In some cases, noises were
confined to “parts of rooms with laser-like specificity” (Lederman, Weis-
senstein, & Lee, 2017). “Others in the immediate vicinity heard nothing”
(Golden & Rotella, 2018). Within the area in which a sound was perceived,
it seemed to follow the person around the room (Stone, 2018).

Auditory symptoms are a prominently reported and distinctive feature
(though not present in all) and include hearing loss (Associated Press,
2017b; Associated Press in Washington, 2017; Lederman, Weissenstein, &
Lee, 2017; Panetta, 2017; Robles & Semple, 2017a; Wilkinson, 2017) and
tinnitus (Associated Press in Washington, 2017; Harris, 2018b; Lederman,
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Weissenstein, Lee et al., 2017; Panetta, 2017), and, particularly during incit-
ing episodes in some, ear pain (Harris, 2018b; Lederman, 2018).

Other symptoms are protean and vary markedly from individual
to individual—“an odd, inconsistent array of physical symptoms”—
Lederman, Weissenstein, & Lee, 2017). Sleep symptoms (Associated Press,
2017a; Panetta, 2017; Swanson et al., 2018), headaches (Associated Press
in Washington, 2017; Harris, 2018b; Panetta, 2017; Swanson et al., 2018),
cognitive dysfunction (Harris, 2018b; Lederman, Weissenstein, & Lee,
2017; Panetta, 2017; Swanson et al., 2018), fatigue (Harris, 2018b; Panetta,
2017), and dizziness (Associated Press in Washington, 2017; Harris, 2018b;
Panetta, 2017; Swanson et al., 2018) are prominent among the “nonspecific”
symptoms. In some, problems were temporary and apparently recovered
with time away from the exposure (Associated Press in Washington, 2017);
others experienced persistent problems (Lederman & Lee, 2017; Lederman,
Weissenstein, Lee et al., 2017).

Potentially objectively measurable problems with speech (Associated
Press in Washington, 2017; Lederman, Weissenstein, & Lee, 2017), balance
(Associated Press, 2017a; Associated Press in Washington, 2017; Lederman,
Weissenstein, & Lee, 2017; Swanson et al., 2018), and vision (Associated
Press, 2017a; Swanson et al., 2018), as well as epistaxis (nosebleed) (Asso-
ciated Press in Washington, 2017), are a feature in some. Peculiar sensory
symptoms of pressure and vibration are reported (Swanson et al., 2018).
Brain injury (Associated Press in Washington, 2017; Harris, 2017a; Leder-
man & Lee, 2017; Lederman, Weissenstein, Lee et al., 2017), white matter
abnormalities (Weissenstein, 2018), and brain swelling (Associated Press
in Washington, 2017; Lederman, Weissenstein, Lee et al., 2017) have been
reported.

To assess compatibility of symptoms in diplomats with those experienc-
ing symptoms from RF/MW, we focus on those who are symptomatic in
each group. “Only a minority of embassy staff were stricken” (Stone, 2018),
and it is these who have been reported on and studied. The minority who
are symptomatic from RF/MW exposures are the appropriate comparator.

Peer-reviewed publications are the primary source of information. How-
ever, the most authoritative source for information about symptoms and
experiences of individuals is affected individuals themselves, peer review
confers no benefit and has no power to adjudicate individuals’ reports. For
this reason, the peer-reviewed literature to address issues of science is com-
plemented by sources that have elicited and reported on symptoms and
experiences of diplomats, or of RF/MW affected individuals, extending to
encompass news reports, surveys, statements of affected individuals, or,
when applicable, other “gray literature.” For diplomats, news and other
media reports are complemented by a JAMA report focused on neurological
symptoms in diplomats (Swanson et al., 2018). Information that references
“news” rather than science also cites media sources.
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Mechanisms by which RF/MW may cause reported problems are cur-
sorily addressed. Sources of RF/MW reported to affect the comparator
group, and potential RF/MW sources of diplomats’ symptoms, are briefly
reviewed.

3 Results

Table 1 reviews characteristics of noises reported by diplomats in incit-
ing episodes and compatibility with RF/MW. Pulsed RF/MW in the 2.4 to
10,000 MHz range produces perceived noises that resemble sounds “such as
a click, buzz, hiss, knock, or chirp,” just as diplomats report (Elder & Chou,
2003). Ability to hear RF/MW “sounds” is reported to depend on high fre-
quency hearing, and on low ambient noise (Elder & Chou, 2003) through a
phenomenon termed the Frey effect. (Synonyms include microwave auditory
effect, RF hearing, and variations of these.) This fits reports that noises were
not universally perceived. The requirement for low ambient noise accounts
for perception of “sounds” primarily at night (Lederman, Weissenstein, &
Lee, 2017). The primary pitch perceived reportedly relates to head dimen-
sions (Elder & Chou, 2003)—in addition to pulse waveform and other char-
acteristics (Lin, 1980)—accounting for different “sounds” perceived by dif-
ferent diplomats. Sounds were localized with “laserlike” specificity in some
cases, supposedly defying known physics (Lederman, Weissenstein, & Lee,
2017). This may defy the physics of sound but not the physics of RF/MW:
lasers are electromagnetic radiation (EMR). One diplomat reported that the
sound seemed to follow him within the space in which it was heard (Stone,
2018). Frey sounds also follow the person, often perceived as slightly be-
hind the head, regardless of the body orientation relative to the source of
radiation (Bolen, 1988; Elder & Chou, 2003; Frey, 1961). Covering ears did
not lessen noise, consistent with RF/MR “sounds” (Tucker, 2018). Frey in-
duction is not governed by average radiation intensity but the energy in a
single pulse (Elder & Chou, 2003). (Analogously, if a jackhammer hit each 2
minutes, the low time-averaged pressure would not explain the damage.)

Table 2 reviews diplomats’ symptoms and signs, and compatibility of
these with RF/MW. Auditory symptoms, including tinnitus, hearing loss,
and ear pain or pressure, are prominent in diplomats (Swanson et al., 2018)
and in persons affected by RF/MW (Conrad & Friedman, 2013; Halteman,
2011; Kato & Johansson, 2012; Lamech, 2014). Symptoms are protean in
both groups. Prevalent among nonauditory nonspecific symptoms are sleep
problems, headaches, cognitive problems, and, to a lesser degree dizziness
and nausea (Associated Press in Washington, 2017; Conrad & Friedman,
2013; Halteman, 2011; Harris, 2018c; Kato & Johansson, 2012; Lamech, 2014;
Lederman, Weissenstein, & Lee, 2017; Swanson et al., 2018). Additional
more specific symptoms that are in principle objectively measurable include
problems with balance, speech, vision, and epistaxis (nosebleed) (Associ-
ated Press in Washington, 2017; Conrad & Friedman, 2013; Halteman, 2011;
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Lamech, 2014; Lederman, Weissenstein, & Lee, 2017; Swanson et al., 2018).
Peculiar sensory symptoms are reported in both, including pressure and vi-
brations (Conrad & Friedman, 2013; Swanson et al., 2018). Reported brain
findings have included brain swelling, problems consistent with traumatic
brain injury, and white matter abnormalities. Each such feature is also ob-
served in those with symptoms ascribed to RF/MW.

Table 3 lists symptoms commonly reported in diplomats, together with
percentages reporting each symptom, for symptoms assessed in the neuro-
logical appraisal of Cuba diplomats or mentioned in news reports (Associ-
ated Press in Washington, 2017; Harris, 2018c; Lederman, Weissenstein, &
Lee, 2017; Swanson et al., 2018). These symptoms (when elicited) are ranked
by prevalence in surveys of persons exposed to specific sources of RF/MW
or with symptoms ascribed to EMR exposure (Conrad & Friedman, 2013;
Halteman, 2011; Kato & Johansson, 2012; Lamech, 2014). Fractions of symp-
tomatic diplomats who report each symptom (Swanson et al., 2018) appear
similar to fractions of those symptomatic with EMR symptoms, who do
so. Comparing rates in diplomats (Swanson et al., 2018) to those in a peer-
reviewed study of EMR-affected individuals (Kato & Johansson, 2012) on
symptoms tallied in both, symptom rates were: headache, 81% versus 81%;
cognitive problems, 81% versus 81%; sleep problems, 86% versus 76%; irri-
tability, 67% versus 56%; nervousness/anxiety, 52% versus 56%; dizziness
67% versus 64%; and tinnitus, 57% versus 63% (Kato & Johansson, 2012;
Swanson et al., 2018). Thus, rates conform closely.

The rates of symptoms reported for diplomats appear within reported
variation for studies of persons affected by RF/MW/EMR. Sleep prob-
lems were reported somewhat less frequently in EMR-affected persons in
the Kato study (76%), than in diplomats, but reported sleep problems, or
their by-product, fatigue (for which prevalence was not recorded in the
diplomat study), dominate the number one symptom position in studies
of RF/MW affected persons (see Table 3), and prevalence of sleep prob-
lems was higher than for diplomats in some other studies of RF/MW-
affected persons (Golomb, 2015a). Of note, the Kato study was performed
in Japan, where the traditional diet is rich in fish, which supplies the long-
chain omega-3 fatty acids that reportedly benefit sleep and reduce irritabil-
ity (Conklin et al., 2007; Peet & Horrobin, 2002), the two symptoms that
were more than 3% lower than in affected diplomats.

The protean character of symptoms in diplomats (Lederman, 2017a), as
for RF/MW-affected individuals, has led some to infer that a single cause
cannot account for all. But a number of reports, in a number of nations and
settings, tie RF/MW exposure (in vulnerable individuals) to each of the
problems reported in diplomats. The coherence of findings in those citing
affects of RF/MW, with findings in diplomats, supports a common cause
within each group and across the two groups. Of note, a protean suite of
generally the same symptoms, though in a different distribution, is reported
in other conditions that are tied to mitochondrial alteration and oxidative
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2914 B. Golomb

stress (Golomb et al., 2014; Golomb & Evans, 2008; Golomb, Koslik, & Redd,
2015), mechanisms that each promote the other (Lee & Wei, 1997; Wei &
Lee, 2002). RF/MW is tied to these mechanisms (Barnes & Greenebaum,
2015, 2016; Gao, Hu, Ma, Chen, & Zhang, 2016; Turedi et al., 2015; Yaky-
menko et al., 2015; Yuksel, Naziroglu, & Ozkaya, 2016; Zhu et al., 2014).
However the distinctive prominence of sleep and auditory symptoms, the
peculiar somatic sensory experiences of pressure and vibration, and the
noises perceived during apparent inciting episodes are relatively distinctive
features—distinctive to diplomats’ reports and reported RF/MW problems.

Table 4 reviews several mechanism considerations. Central to this is the
critical role of oxidative stress and the relevance of oxidative stress to po-
tential auxiliary mechanisms, such as mitochondrial dysfunction, blood-
brain barrier disruption, membrane alterations, impaired blood flow, apop-
tosis, effects on voltage-gated calcium and anion channels, and triggering
of autoimmune reactions. (In some cases, effects are reciprocal—oxidative
stress promotes mitochondrial dysfunction, calcium channel effects, inflam-
mation, and autoimmunity—which in turn can promote oxidative stress.)
One analysis found that of 100 evaluated studies that examined the rela-
tionship of low-level RF/MW to oxidative stress in biological systems, 93%
supported a connection (Yakymenko et al., 2015). A role for oxidative stress
in RF/MW/EMR-affected persons is cemented by evidence that gene poly-
morphisms adverse to antioxidant defense are significantly more prevalent
in persons experiencing symptoms from RF/MW/EMR (De Luca et al.,
2014). In addition, levels of a particular antioxidant, melatonin, known to
be critical for RF/MW and broader EMR defense are consistently low in af-
fected persons (assessed by a urinary metabolite) (Belpomme et al., 2015).
Oxidative stress has been tied to each of the symptoms and conditions re-
ported in diplomats and RF/MW-affected persons.

Also noteworthy is the repudiation of psychogenic causation in the eval-
uation of diplomats (Stone, 2018; Swanson et al., 2018), which holds for
RF/MW-affected persons as well. Case narratives for those affected by
RF/MW underscore that for many, symptoms developed and progressed
when affected parties as yet had no knowledge that an RF/MW-emitting
device had been introduced or that one could cause problems (Conrad &
Friedman, 2013; Golomb, 2015a). A Swiss Telecom-funded study found that
sleep problems related to the electromagnetic field strength of the trans-
mitter and did not correlate with personality traits tied to worry about
health (Altpeter et al, 1995; Lamech, 2014). The circumstance that some
report being affected severely by levels of exposure that cause others no
problem is reviewed in the context of effect modification, variations in an-
tioxidant defenses, and demonstrated variable involvement of secondary
mechanisms such as autoimmune activation (Belpomme et al., 2015). In
fact, analogous marked differences in harm or development of health effects
are well known for other exposures, such as peanuts, penicillin, and pesti-
cides. For EMR-affected persons (De Luca et al., 2014), as for many other
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exposure-related illnesses, genetic influences on phase I or phase 2 detox-
ification, as well as factors that inhibit or compete for detoxification sys-
tems, play a documented role in who develops health effects (Cherry et al.,
2002; Ishikawa et al., 2004; Molden, Skovlund, & Braathen, 2008; Page &
Yee, 2014; Rowan et al., 2009; Steele, Lockridge, Gerkovich, Cook, & Sastre,
2015). (Phase II detoxification encompasses protections against oxidative
damage.)

Table 5 briefly addresses the range of RF/MW sources that have been
presumptively tied to problems. It observes that RF/MW/microwave radi-
ation is known to have been used on the U.S. embassy in Moscow; there is
precedent for use on diplomats (Gwertzman, 1976; Schumaker, 2013). That
instance, though with presumably differing details of exposure, led to (dis-
puted) reports of health effects in embassy staff and shielding efforts by the
United States. Since the exposing device can be outside the building—and
typically has been, for persons affected by RF/MW-emitting utility meters
(Lamech, 2014)—failure of the FBI to find devices in sweeps of diplomats’
rooms remains compatible with this explanation.

4 Discussion

4.1 Recap of Findings. Health effects reported by U.S. and Canadian
diplomats (and family members) in Cuba and China, and the circumstances
surrounding inciting episodes, are consistent with effects of RF/MW. Re-
ports of perceived sounds fit known characteristics reported for the Frey
effect (microwave auditory effect). Sounds were heard by some but not
other diplomats during inciting episodes; sounds differed in character
from person to person; sounds included chirping, ringing, and grinding;
and sounds were heard predominantly at night. Sounds were localized
with laserlike specificity in some of the cases and, within that localization,
seemed to follow people. Prominence of auditory symptoms, including
hearing loss, tinnitus, and ear pain in diplomat reports, typify reports of
injury from pulsed RF/MW. Presence of variable additional symptoms of
protean character that differ markedly from person to person, with a rel-
ative emphasis on sleep disturbance, headaches, and cognitive problems,
plus presence in smaller subsets of vision, balance, and speech problems,
are also characteristic. Affected persons in both groups report sensory
symptoms of pressure and vibrations. Persons in both groups show evi-
dence of brain injury. Reports in both indicate that some persons had prior
head injury, and brain injury may be a predisposing factor for as well as
a consequence of RF/MW injury (Heuser & Heuser, 2017; Stone, 2018).
Both show varying rates of symptom persistence. How subsequent natural
history will compare, for diplomat symptoms that might follow more in-
tense discrete exposure (a more intense exposure may produce problems in
persons who need not have relative vulnerability), versus follow repeated
less intense ones (producing symptoms, evidence suggests, selectively in

Downloaded from http://www.mitpressjournals.org/doi/pdfplus/10.1162/neco_a_01133 by guest on 20 April 2024



Diplomats’ Mystery Illness 2937
Ta

bl
e

5:
R

F/
M

W
So

ur
ce

C
on

si
d

er
at

io
ns

.

W
ha

tk
in

d
s

of
R

F/
M

W
so

ur
ce

s
af

fe
ct

ci
vi

lia
ns

?

In
th

e
U

C
SD

su
rv

ey
,s

m
ar

tm
et

er
s

w
er

e
th

e
d

om
in

an
ti

nc
it

in
g

tr
ig

ge
r

(a
bo

ut
50

%
of

th
os

e
70

%
or

so
w

ho
re

co
gn

iz
ed

a
tr

ig
ge

ri
ng

ep
is

od
e)

,w
it

h
ce

ll
ph

on
es

,W
i-

Fi
in

tr
od

uc
ti

on
or

ne
w

ro
ut

er
s,

m
ed

ic
al

ra
d

ia
ti

on
,a

nd
ot

he
r

fa
ct

or
s

al
so

re
po

rt
ed

(G
ol

om
b,

20
15

a)
.T

he
ra

ng
e

of
ap

pa
re

nt
tr

ig
ge

rs
ha

s
be

en
va

st
,w

it
h

R
F/

M
W

,a
nd

pa
rt

ic
ul

ar
ly

pu
ls

ed
R

F/
M

W
,c

om
m

on
ly

im
pl

ic
at

ed
.C

on
si

d
er

in
g

th
os

e
w

ho
ha

ve
co

m
m

un
ic

at
ed

w
it

h
us

,a
co

up
le

fr
om

Sc
ot

la
nd

be
ca

m
e

af
fe

ct
ed

se
ve

ra
ld

ec
ad

es
ag

o,
af

te
r

th
ey

m
ov

ed
to

a
ru

ra
la

re
a

bu
ta

cr
os

s
fr

om
a

ra
d

ar
fa

ct
or

y.
T

ho
ug

h
th

ey
m

ov
ed

aw
ay

,b
ot

h
re

m
ai

n
“e

le
ct

ro
se

ns
it

iv
e”

d
ec

ad
es

la
te

r.
O

th
er

s
be

ca
m

e
af

fe
ct

ed
w

he
n

a
ce

ll
to

w
er

w
as

pl
ac

ed
ne

xt
to

th
ei

r
ho

m
e.

G
ro

H
ar

le
m

B
ru

nd
tl

an
d

re
po

rt
s

be
co

m
in

g
se

ns
it

iz
ed

fo
llo

w
in

g
ex

po
su

re
to

a
m

al
fu

nc
ti

on
in

g
m

ic
ro

w
av

e
ov

en
in

an
ep

is
od

e
th

at
al

so
re

po
rt

ed
ly

bl
in

d
ed

he
r

fo
r

a
ye

ar
(W

oo
ls

to
n,

20
10

;w
w

w
.e

s-
uk

,2
01

2)
.A

n
A

us
tr

al
ia

n
ve

te
ra

n
re

po
rt

s
th

at
he

be
ca

m
e

af
fe

ct
ed

d
ur

in
g

hi
s

m
ili

ta
ry

se
rv

ic
e,

w
or

ki
ng

w
it

h
ra

d
io

fr
eq

ue
nc

y
ra

d
ia

ti
on

(r
ad

ar
w

or
ke

rs
in

th
e

m
ili

ta
ry

w
er

e
am

on
g

th
e

fi
rs

tg
ro

up
s

in
w

ho
m

su
ch

pr
ob

le
m

s
w

er
e

re
co

gn
iz

ed
m

an
y

d
ec

ad
es

ag
o)

.O
ne

w
ho

co
m

m
un

ic
at

ed
w

it
h

us
be

ca
m

e
se

ns
it

iz
ed

in
as

so
ci

at
io

n
w

it
h

a
jo

b
pl

ac
in

g
ra

d
io

co
lla

rs
on

w
ild

lif
e.

A
n

ar
ch

it
ec

tw
ho

co
nt

ac
te

d
us

w
as

se
ns

it
iz

ed
af

te
r

se
ve

ra
lm

on
th

s
w

or
ki

ng
cl

os
el

y
w

it
h

B
lu

et
oo

th
-e

na
bl

ed
lig

ht
in

g
d

ev
ic

es
.P

ar
en

ts
re

po
rt

ed
to

us
th

e
on

se
to

fE
S

in
th

ei
r

ch
ild

re
n

w
it

h
W

i-
Fi

in
tr

od
uc

ed
to

th
e

sc
ho

ol
;a

cc
om

m
od

at
io

ns
w

er
e

d
en

ie
d

,f
or

ci
ng

pa
re

nt
s

to
re

m
ov

e
th

ei
r

ch
ild

re
n

fr
om

sc
ho

ol
an

d
m

ov
e

el
se

w
he

re
an

d
fo

rc
in

g
so

m
e

te
ac

he
rs

fr
om

th
ei

r
jo

b
(“

M
at

h
te

ac
he

r
as

ks
sc

ho
ol

to
pr

ot
ec

tc
hi

ld
re

n
fr

om
W

i-
Fi

,”
20

15
;“

M
at

h
te

ac
he

r
ra

is
es

co
nc

er
ns

ab
ou

tW
IF

Ic
om

pa
ri

ng
th

e
ef

fe
ct

s
to

a
co

nc
us

si
on

,”
20

14
).

In
Sw

ed
en

an
d

th
e

U
ni

te
d

K
in

gd
om

,a
co

nt
ro

ve
rs

ia
lr

ad
io

sy
st

em
,T

E
T

R
A

,r
ep

or
te

d
ly

ca
us

ed
he

al
th

pr
ob

le
m

s
in

so
m

e
po

lic
e

of
fi

ce
rs

,
se

ve
re

in
so

m
ni

a
in

a
Sw

ed
is

h
of

fic
er

re
so

lv
ed

w
he

n
th

e
of

fi
ce

r’
s

m
an

ag
er

s
no

te
d

th
e

co
nn

ec
ti

on
an

d
pl

ac
ed

th
e

of
fi

ce
r

in
a

ro
om

w
it

ho
ut

th
e

ex
po

su
re

(w
w

w
.e

s-
uk

,2
01

2)
.S

om
e

U
.S

.fi
re

fi
gh

te
rs

w
er

e
af

fe
ct

ed
af

te
r

m
un

ic
ip

al
it

ie
s

pl
ac

ed
ce

ll
to

w
er

s
on

ro
of

s
of

fi
re

st
at

io
ns

(I
nt

er
na

ti
on

al
A

ss
oc

ia
ti

on
of

Fi
re

Fi
gh

te
rs

D
iv

is
io

n
of

O
cc

up
at

io
na

l
H

ea
lt

h
Sa

fe
ty

an
d

M
ed

ic
in

e,
20

06
):

“S
ym

pt
om

s
ex

pe
ri

en
ce

d
by

th
e

fi
re

fi
gh

te
rs

ha
ve

in
cl

ud
ed

ne
ur

ol
og

ic
al

im
pa

ir
m

en
ti

nc
lu

d
in

g
se

ve
re

he
ad

ac
he

,c
on

fu
si

on
,i

na
bi

lit
y

to
fo

cu
s,

le
th

ar
gy

,i
na

bi
lit

y
to

sl
ee

p,
an

d
in

ab
ili

ty
to

w
ak

e
up

fo
r

91
1

em
er

ge
nc

y
ca

lls
.F

ir
efi

gh
te

rs
ha

ve
re

po
rt

ed
ge

tt
in

g
lo

st
on

91
1

ca
lls

in
th

e
sa

m
e

co
m

m
un

it
y

th
ey

gr
ew

up
in

,a
nd

on
e

ve
te

ra
n

m
ed

ic
fo

rg
ot

w
he

re
he

w
as

in
th

e
m

id
st

of
ba

si
c

C
PR

on
a

ca
rd

ia
c

vi
ct

im
an

d
co

ul
d

n’
t

re
ca

ll
ho

w
to

st
ar

tt
he

pr
oc

ed
ur

e
ov

er
ag

ai
n.

Pr
io

r
to

th
e

in
st

al
la

ti
on

of
th

e
to

w
er

on
hi

s
st

at
io

n,
th

is
m

ed
ic

ha
d

re
po

rt
ed

ly
no

tm
ad

e
a

si
ng

le
m

is
ta

ke
in

20
ye

ar
s”

(F
os

te
r,

20
17

).
T

he
In

te
rn

at
io

na
lA

ss
oc

ia
ti

on
of

Fi
re

Fi
gh

te
rs

D
iv

is
io

n
of

O
cc

up
at

io
na

lH
ea

lt
h,

Sa
fe

ty
an

d
M

ed
ic

in
e

cr
af

te
d

a
po

si
ti

on
pa

pe
r

(I
nt

er
na

ti
on

al
A

ss
oc

ia
ti

on
of

Fi
re

Fi
gh

te
rs

D
iv

is
io

n
of

O
cc

up
at

io
na

lH
ea

lt
h

Sa
fe

ty
an

d
M

ed
ic

in
e,

20
06

),
an

d
fir

efi
gh

te
rs

w
er

e
ex

em
pt

ed
in

th
e

re
ce

nt
pr

op
os

ed
C

al
if

or
ni

a
bi

ll,
SB

-6
49

(F
os

te
r,

20
17

;“
St

at
e

of
C

al
if

or
ni

a
Se

na
te

B
ill

64
9

(S
B

-6
49

):
W

ir
el

es
s

Te
le

co
m

m
un

ic
at

io
ns

B
ill

,”
20

17
),

th
at

so
ug

ht
to

by
pa

ss
lo

ca
lc

on
tr

ol
in

pl
ac

in
g

of
5G

ce
ll

to
w

er
s

(F
os

te
r,

20
17

).

Downloaded from http://www.mitpressjournals.org/doi/pdfplus/10.1162/neco_a_01133 by guest on 20 April 2024

www.es-uk
www.es-uk


2938 B. Golomb
Ta

bl
e

5:
C

on
ti

nu
ed

.

T
he

se
w

er
e

no
tn

oc
eb

o
ef

fe
ct

s;
m

an
y

d
ev

el
op

ed
sy

m
pt

om
s

pr
io

r
to

id
en

ti
fy

in
g

th
e

so
ur

ce
of

th
e

pr
ob

le
m

or
,i

n
so

m
e

ca
se

s,
ev

en
be

in
g

aw
ar

e
th

at
th

e
ex

po
su

re
ex

is
te

d
at

th
at

ti
m

e.
M

an
y

ha
d

no
id

ea
th

e
ex

po
su

re
ha

d
th

e
po

te
nt

ia
lt

o
pr

od
uc

e
pr

ob
le

m
s.

T
he

y
w

er
e

bl
in

d
si

d
ed

by
th

e
on

se
to

fn
ew

pr
ob

le
m

s.
T

he
ca

us
es

w
er

e
id

en
ti

fi
ed

by
th

ei
r

sp
at

ia
la

nd
te

m
po

ra
lr

el
at

io
ns

hi
p

to
on

se
t,

w
or

se
ni

ng
,a

nd
ab

at
em

en
t.

R
ep

or
ts

of
pr

ob
le

m
s

fr
om

co
m

m
er

ci
al

so
ur

ce
s

of
R

F/
M

W
ha

ve
em

er
ge

d
fr

om
m

an
y

na
ti

on
s

in
cl

ud
in

g
R

us
si

a
(S

ad
ch

ik
ov

a
&

G
lo

to
va

,1
97

3)
,K

or
ea

(C
ho

et
al

.,
20

16
),

Ja
pa

n
(K

at
o

&
Jo

ha
ns

so
n,

20
12

),
Ta

iw
an

(T
se

ng
,L

in
,&

C
he

ng
,2

01
1)

,T
ur

ke
y

(D
ur

us
oy

et
al

.,
20

17
),

Is
ra

el
(T

ac
ho

ve
r,

20
13

),
A

us
tr

al
ia

(L
am

ec
h,

20
14

),
N

ew
Z

ea
la

nd
(w

w
w

.e
sn

zt
ru

st
),

Fr
an

ce
(B

el
po

m
m

e
et

al
.,

20
15

),
E

ng
la

nd
(B

er
gq

vi
st

et
al

.,
19

97
;E

lt
it

ie
ta

l.,
20

07
),

Ir
el

an
d

(B
er

gq
vi

st
et

al
.,

19
97

;I
D

E
A

,w
w

w
.ie

rv
n.

co
m

),
Sp

ai
n

(B
ig

or
ra

,2
01

6;
N

av
ar

ro
et

al
.,

20
03

;O
be

rf
el

d
et

al
.,

20
04

),
It

al
y

(B
er

gq
vi

st
et

al
.,

19
97

;D
e

L
uc

a
et

al
.,

20
14

),
th

e
N

et
he

rl
an

d
s

(S
ch

oo
ne

ve
ld

&
K

ui
pe

r,
20

07
),

Sw
it

ze
rl

an
d

(A
lt

pe
te

r
et

al
.,

19
95

;S
ch

re
ie

r
et

al
.,

20
06

),
A

us
tr

ia
(B

er
gq

vi
st

et
al

.,
19

97
;H

ut
te

r,
M

os
ha

m
m

er
,W

al
ln

er
,&

K
un

d
i,

20
06

;L
ei

tg
eb

,1
99

8;
Sc

hr
öt

tn
er

&
L

ei
tg

eb
,2

00
8)

,G
er

m
an

y
(B

er
gq

vi
st

et
al

.,
19

97
;H

en
si

ng
er

&
W

ilk
e,

20
16

),
D

en
m

ar
k

(B
er

gq
vi

st
et

al
.,

19
97

;E
H

S
Fo

re
ni

ng
en

,2
01

8)
,S

w
ed

en
(G

ru
be

r
et

al
.,

20
18

;J
oh

an
ss

on
,2

01
5)

w
he

re
E

ri
cs

so
n

d
es

ig
ne

r
Pe

r
Se

ge
rb

äc
k

w
as

se
ri

ou
sl

y
af

fe
ct

ed
(N

or
d

st
rö

m
,2

00
4)

,N
or

w
ay

(w
w

w
.fe

lo
.n

o)
af

fl
ic

ti
ng

th
re

e-
ti

m
e

Pr
im

e
M

in
is

te
r

G
ro

H
ar

le
m

B
ru

nd
tl

an
d

;F
in

la
nd

(H
ag

st
ro

m
et

al
.,

20
13

)r
ep

or
te

d
ly

af
fe

ct
in

g
fo

rm
er

N
ok

ia
ch

ie
ft

ec
hn

ol
og

y
of

fi
ce

r
M

at
ti

N
ie

m
el

a
(N

ik
ka

,2
01

4)
,t

he
U

ni
te

d
St

at
es

(C
ar

pe
nt

er
,2

01
4;

H
eu

se
r

&
H

eu
se

r,
20

17
;L

ev
al

lo
is

et
al

.,
20

02
;W

oo
ls

to
n,

20
10

),
w

he
re

af
fe

ct
ed

fo
rm

er
Si

lic
on

V
al

le
y

te
ch

ie
s

Pe
te

r
Su

lli
va

n
(H

ar
ki

ns
on

,2
01

7)
an

d
Je

ro
m

y
Jo

hn
so

n
(J

oh
ns

on
,n

.d
.)

st
ri

ve
to

br
in

g
at

te
nt

io
n

to
th

e
pr

ob
le

m
;a

nd
C

an
ad

a,
w

he
re

Fr
an

k
C

le
gg

,f
or

m
er

ly
Pr

es
id

en
to

fM
ic

ro
so

ft
C

an
ad

a,
In

c,
no

w
C

E
O

of
C

an
ad

ia
ns

fo
r

Sa
fe

Te
ch

no
lo

gy
—

sp
ea

rh
ea

d
s

th
e

ef
fo

rt
to

w
ar

d
re

co
gn

it
io

n
(C

le
gg

,2
01

3)
.

Pa
st

R
F/

M
W

us
e

an
d

d
ip

lo
m

at
s

E
xp

os
ur

e
of

d
ip

lo
m

at
s

to
R

F/
M

W
is

no
ta

ne
w

ph
en

om
en

on
.T

he
U

.S
.e

m
ba

ss
y

in
M

os
co

w
w

as
re

po
rt

ed
ly

ra
d

ia
te

d
w

it
h

m
ic

ro
w

av
es

fr
om

19
53

to
19

88
(o

th
er

so
ur

ce
s

gi
ve

ea
rl

ie
r

or
la

te
r

en
d

d
at

es
),

sp
aw

ni
ng

U
.S

.e
ff

or
ts

to
sh

ie
ld

th
e

em
ba

ss
y

(G
w

er
tz

m
an

,1
97

6;
Sc

hu
m

ak
er

,2
01

3)
.T

he
So

vi
et

s
cl

ai
m

ed
th

e
pu

rp
os

e
w

as
to

ja
m

U
.S

.l
is

te
ni

ng
d

ev
ic

es
(G

w
er

tz
m

an
,1

97
6)

.
B

as
ed

on
re

po
rt

s
of

pa
st

em
ba

ss
y

st
af

f,
a

nu
m

be
r

of
pe

rs
on

ne
la

nd
th

ei
r

of
fs

pr
in

g
d

ev
el

op
ed

he
al

th
ef

fe
ct

s,
so

m
e

d
ev

el
op

ed
w

hi
te

bl
oo

d
ce

ll
co

un
te

le
va

ti
on

s,
an

d
a

co
up

le
d

ev
el

op
ed

he
m

at
ol

og
ic

al
m

al
ig

na
nc

ie
s

(S
ch

um
ak

er
,

20
13

).
E

le
va

te
d

w
hi

te
bl

oo
d

ce
ll

co
un

ts
(A

sc
he

rm
an

n,
20

09
),

as
w

el
la

s
d

ep
re

ss
ed

on
es

(A
d

am
s

&
W

ill
ia

m
s,

19
76

),
ha

ve
el

se
w

he
re

be
en

re
po

rt
ed

in
as

so
ci

at
io

n
w

it
h

R
F/

M
W

,a
s

ha
ve

he
m

at
ol

og
ic

al
m

al
ig

na
nc

ie
s

(D
ol

k
et

al
.,

19
97

;
H

oc
ki

ng
&

G
or

d
on

,2
00

3)
,i

nc
lu

d
in

g
a

re
ce

nt
re

po
rt

of
an

oc
cu

pa
ti

on
al

re
la

ti
on

sh
ip

of
R

F/
M

W
to

“h
em

ol
ym

ph
at

ic
”

m
al

ig
na

nc
ie

s
in

th
e

m
ili

ta
ry

se
tt

in
g:

“T
he

PF
[p

er
ce

nt
ag

e
fr

eq
ue

nc
y]

of
H

L
[h

em
ol

ym
ph

at
ic

]

Downloaded from http://www.mitpressjournals.org/doi/pdfplus/10.1162/neco_a_01133 by guest on 20 April 2024

www.esnztrust
www.iervn.com


Diplomats’ Mystery Illness 2939
Ta

bl
e

5:
C

on
ti

nu
ed

.

ca
nc

er
s

in
th

e
ca

se
se

ri
es

w
as

ve
ry

hi
gh

,a
t4

0%
w

it
h

on
ly

23
%

ex
pe

ct
ed

fo
r

th
e

se
ri

es
ag

e
an

d
ge

nd
er

pr
ofi

le
,

co
nfi

d
en

ce
in

te
rv

al
C

I9
5%

:2
6–

56
%

,p
<

0.
01

,1
9

ou
to

f4
7

pa
ti

en
ts

ha
d

H
L

ca
nc

er
s.

W
e

al
so

fo
un

d
hi

gh
PF

fo
r

m
ul

ti
pl

e
pr

im
ar

ie
s.

A
s

fo
r

th
e

th
re

e
ot

he
r

co
ho

rt
st

ud
ie

s,
in

th
e

Po
lis

h
m

ili
ta

ry
se

ct
or

,t
he

PF
of

H
L

ca
nc

er
s

w
as

36
%

in
th

e
ex

po
se

d
po

pu
la

ti
on

as
co

m
pa

re
d

to
12

%
in

th
e

un
ex

po
se

d
po

pu
la

ti
on

,p
<

0.
00

1.
In

a
sm

al
lg

ro
up

of
em

pl
oy

ee
s

ex
po

se
d

to
R

F/
M

W
in

Is
ra

el
id

ef
en

se
in

d
us

tr
y,

th
e

PF
of

H
L

ca
nc

er
s

w
as

60
%

ve
rs

us
17

%
ex

pe
ct

ed
fo

r
th

e
gr

ou
p

ag
e

an
d

ge
nd

er
pr

ofi
le

,p
<

0.
05

.I
n

B
el

gi
an

ra
d

ar
ba

tt
al

io
ns

th
e

H
L

PF
w

as
8.

3%
ve

rs
us

1.
4%

in
th

e
co

nt
ro

lb
at

ta
lio

ns
as

sh
ow

n
in

a
ca

us
es

of
d

ea
th

s
st

ud
y

an
d

H
L

ca
nc

er
m

or
ta

lit
y

ra
te

ra
ti

o
w

as
7.

2
an

d
st

at
is

ti
ca

lly
si

gn
ifi

ca
nt

.S
im

ila
r

fi
nd

in
gs

w
er

e
re

po
rt

ed
on

ra
d

io
am

at
eu

rs
an

d
K

or
ea

n
w

ar
te

ch
ni

ci
an

s.
E

le
va

te
d

ri
sk

ra
ti

os
w

er
e

pr
ev

io
us

ly
re

po
rt

ed
in

m
os

to
ft

he
ab

ov
e

st
ud

ie
s”

(P
el

eg
,N

at
iv

,&
R

ic
ht

er
,2

01
8)

.T
he

re
w

as
al

so
a

ne
w

s
re

po
rt

of
a

“b
lo

od
d

is
or

d
er

”
in

a
C

ub
an

d
ip

lo
m

at
,b

ut
it

s
ch

ar
ac

te
r

w
as

un
sp

ec
ifi

ed
(R

ob
le

s
&

Se
m

pl
e,

20
17

a)
.

A
co

nt
ro

ve
rs

ia
lJ

oh
ns

H
op

ki
ns

st
ud

y
w

as
co

m
m

is
si

on
ed

to
as

se
ss

th
e

he
al

th
of

M
os

co
w

em
ba

ss
y

pe
rs

on
ne

lb
ut

w
as

ne
ve

r
pu

bl
is

he
d

in
pe

er
-r

ev
ie

w
ed

lit
er

at
ur

e.
St

af
ff

ro
m

ot
he

r
E

as
te

rn
E

ur
op

ea
n

em
ba

ss
ie

s
w

er
e

us
ed

as
co

nt
ro

ls
(E

lw
oo

d
,2

01
2)

,a
pr

ob
le

m
at

ic
co

nt
ro

lg
ro

up
as

th
es

e
ar

e
th

e
em

ba
ss

ie
s

m
os

tl
ik

el
y

to
ha

ve
be

en
su

bj
ec

te
d

to
si

m
ila

r
ex

po
su

re
s.

In
d

ee
d

a
Fr

ee
d

om
of

In
fo

rm
at

io
n

A
ct

re
qu

es
tr

ep
or

te
d

ly
yi

el
d

ed
cl

ai
m

s
of

ex
po

su
re

fr
om

em
pl

oy
ee

s
at

ot
he

r
em

ba
ss

ie
s

(E
lw

oo
d

,2
01

2)
.A

re
an

al
ys

is
as

se
rt

ed
th

at
R

us
si

an
an

d
E

as
te

rn
E

ur
op

ea
n

d
ip

lo
m

at
s,

if
co

m
bi

ne
d

,e
xh

ib
it

ed
a

si
gn

ifi
ca

nt
in

cr
ea

se
,r

el
at

iv
e

to
ex

pe
ct

at
io

n
fr

om
th

e
ge

ne
ra

lU
S

po
pu

la
ti

on
,i

n
th

re
e

ca
nc

er
ty

pe
s

(E
lw

oo
d

,2
01

2;
G

ol
d

sm
it

h,
19

95
)t

ha
th

av
e

ea
ch

be
en

as
so

ci
at

ed
w

it
h

R
F/

M
W

ex
po

su
re

in
ot

he
r

st
ud

ie
s:

he
m

at
ol

og
ic

al
m

al
ig

na
nc

y
(P

el
eg

et
al

.,
20

18
),

br
ai

n
ca

nc
er

(H
ar

d
el

l&
C

ar
lb

er
g,

20
13

,2
01

5;
H

ar
d

el
l,

C
ar

lb
er

g,
&

H
an

ss
on

M
ild

,2
01

1;
H

ar
d

el
l,

C
ar

lb
er

g,
So

d
er

qv
is

t,
&

M
ild

,2
01

3)
,a

nd
br

ea
st

ca
nc

er
(B

al
ek

ou
zo

u
et

al
.,

20
17

;W
es

te
ta

l.,
20

13
).

So
m

e
co

m
pl

ai
nt

s,
su

ch
as

vi
si

on
pr

ob
le

m
s,

co
nc

en
tr

at
io

n
pr

ob
le

m
s,

m
em

or
y

lo
ss

,
d

ep
re

ss
io

n,
an

d
“o

th
er

sy
m

pt
om

s”
w

er
e

gr
ea

te
r

in
th

e
M

os
co

w
th

an
th

e
co

m
pa

ra
to

r
gr

ou
p,

in
ei

th
er

m
en

or
w

om
en

or
,f

or
vi

si
on

an
d

co
nc

en
tr

at
io

n
pr

ob
le

m
s,

in
ea

ch
m

en
an

d
w

om
en

.A
re

an
al

ys
is

co
nc

lu
d

ed
th

at
th

e
L

ili
en

fe
ld

ev
id

en
ce

in
th

e
co

nt
ex

to
fo

th
er

lit
er

at
ur

e
“s

up
po

rt
th

e
R

F
si

ck
ne

ss
sy

nd
ro

m
e

as
a

m
ed

ic
al

en
ti

ty
”

(J
oh

ns
on

L
ia

ko
ur

is
,1

99
8)

.
C

ur
re

nt
R

F/
M

W
so

ur
ce

po
ss

ib
ili

ti
es

in
d

ip
lo

m
at

s

T
he

so
ur

ce
of

pr
op

os
ed

E
M

R
/

R
F/

M
W

(p
ro

ba
bl

y
pu

ls
ed

)a
ff

ec
ti

ng
d

ip
lo

m
at

s
is

no
ta

pr
in

ci
pa

lf
oc

us
of

th
is

ar
ti

cl
e.

Fo
r

th
e

d
ip

lo
m

at
s

in
C

ub
a,

ca
us

at
iv

e
R

F/
M

W
co

ul
d

in
pr

in
ci

pl
e

em
an

at
e

fr
om

m
on

it
or

in
g

an
d

su
rv

ei
lla

nc
e

d
ev

ic
es

,
as

ha
s

be
en

sp
ec

ul
at

ed
fo

r
m

ic
ro

w
av

in
g

of
th

e
U

.S
.e

m
ba

ss
y

in
M

os
co

w
(G

w
er

tz
m

an
,1

97
6)

;f
ro

m
ef

fo
rt

s
to

ja
m

ou
r

lis
te

ni
ng

d
ev

ic
es

,a
s

cl
ai

m
ed

by
th

e
So

vi
et

s
(G

w
er

tz
m

an
,1

97
6)

;o
r

fr
om

el
ec

tr
on

ic
w

ea
po

nr
y,

or
co

nc
ei

va
bl

y
fr

om
in

no
ce

nt
co

m
m

un
ic

at
io

ns
so

ur
ce

s
of

th
e

ty
pe

th
at

af
fe

ct
so

m
e

ci
vi

lia
ns

(b
ut

pr
es

um
ab

ly
of

hi
gh

er
ty

pi
ca

l
pu

ls
e

in
te

ns
it

y,
or

sh
or

te
r

pu
ls

e
d

ur
at

io
n,

or
in

th
e

se
tt

in
g

of
ot

he
r

ex
po

su
re

s
th

at
am

pl
if

y
ox

id
at

iv
e

st
re

ss
,o

r
w

it
h

so
m

e
ot

he
r

fe
at

ur
e

th
at

am
pl

ifi
es

th
e

fr
ac

ti
on

af
fe

ct
ed

).

Downloaded from http://www.mitpressjournals.org/doi/pdfplus/10.1162/neco_a_01133 by guest on 20 April 2024



2940 B. Golomb

Ta
bl

e
5:

C
on

ti
nu

ed
.

W
ea

po
nr

y
or

su
rv

ei
lla

nc
e

w
ou

ld
se

em
pe

rh
ap

s
th

e
m

os
tl

ik
el

y,
gi

ve
n

th
e

ap
pa

re
nt

pr
ef

er
en

ti
al

in
vo

lv
em

en
to

fC
IA

op
er

at
iv

es
un

d
er

d
ip

lo
m

at
ic

co
ve

r
(G

ol
d

en
&

R
ot

el
la

,2
01

8)
.

R
oo

m
sw

ee
p

by
FB

I
yi

el
d

ed
no

d
ev

ic
es

.
(L

ed
er

m
an

,
W

ei
ss

en
st

ei
n,

&
L

ee
,

20
17

)

T
he

so
ur

ce
of

th
e

hi
st

or
ic

al
m

ic
ro

w
av

e
ex

po
su

re
on

th
e

U
.S

.e
m

ba
ss

y
in

M
os

co
w

w
as

al
so

ou
ts

id
e

th
e

em
ba

ss
y

bu
ild

in
g.

It
re

po
rt

ed
ly

or
ig

in
at

ed
fr

om
th

e
bu

ild
in

g
ne

xt
d

oo
r

an
d

la
te

r
fr

om
th

e
bu

ild
in

g
ac

ro
ss

th
e

st
re

et
(G

w
er

tz
m

an
,1

97
6)

.
Sm

ar
tm

et
er

s
(o

r
ba

nk
s

of
th

em
),

ou
ts

id
e

th
e

ro
om

,w
er

e
th

e
nu

m
be

r
on

e
re

po
rt

ed
in

st
ig

at
in

g
ca

us
e

of
sy

m
pt

om
s

in
th

e
U

C
SD

su
rv

ey
,w

it
h

ot
he

r
ca

us
es

,i
nc

lu
d

in
g

ba
se

st
at

io
ns

or
ce

ll
to

w
er

s
ou

ts
id

e
th

e
ho

m
e.

Pu
ls

ed
R

F/
M

W
-p

ro
d

uc
in

g
d

ev
ic

es
,i

nc
lu

d
in

g
so

-c
al

le
d

“T
hr

ou
gh

th
e

w
al

l”
(T

T
W

)s
ur

ve
ill

an
ce

te
ch

no
lo

gy
,n

ee
d

no
tb

e
in

th
e

ro
om

.T
he

ex
po

su
re

ca
n

be
sh

or
tt

er
m

or
in

te
rm

it
te

nt
;i

tn
ee

d
no

tb
e

co
nt

in
uo

us
.F

or
th

is
re

as
on

,d
ev

ic
es

in
w

ha
te

ve
r

th
ei

r
lo

ca
ti

on
ne

ed
no

tr
em

ai
n

pr
es

en
ta

ft
er

he
al

th
ef

fe
ct

s
ha

ve
be

en
pr

od
uc

ed
.

Downloaded from http://www.mitpressjournals.org/doi/pdfplus/10.1162/neco_a_01133 by guest on 20 April 2024



Diplomats’ Mystery Illness 2941

persons more vulnerable to free radical injury from RF/MW, at a level to
which they will likely have subsequent exposure), is not known.

4.2 Fit with Literature. Evidence for health effects of RF/MW is not
new (Adams & Williams, 1976; Bergman, 1965; Bolen, 1988; Raines, 1981).
A1971–1972 naval report bearing over 2300 citations, many from Russia and
eastern Europe, already documented health effects of microwave/RF/MW,
emphasizing “non-ionizing radiation at these frequencies” (Glaser, 1972).
Contrary to claims by industry-affiliated parties, copious evidence docu-
ments that radiation that is not “ionizing” can also cause health effects.
Entire sections of the 1971–1972 report were devoted to each of a num-
ber of the symptoms that diplomats are now reporting, including insom-
nia, headache, fatigue, cognitive problems, and dizziness (Glaser, 1972).
Injury from nonionizing radiation occurs also without measurable heat-
ing: nonthermal radiation (Avendano, Mata, Sanchez Sarmiento, & Doncel,
2012; Leszczynski, Joenvaara, Reivinen, & Kuokka, 2002; Markova, Hillert,
Malmgren, Persson, & Belyaev, 2005). Indeed, oxidative stress, which me-
diates nonthermal effects, also mediates thermal effects, and melatonin,
which defends against oxidative RF/MW injury, also defends against so-
called thermal injury (Bekyarova, Tancheva, & Hristova, 2009; Maldonado
et al., 2007; Sener, Sehirli, Satiroglu, Keyer-Uysal, & Yegen, 2002a, 2002b;
Tunali, Sener, Yarat, & Emekli, 2005). Moreover, other sources of heat do
not produce the same so-called thermal damage that RF/MW does (Bolen,
1988): what are deemed thermal effects may be among the manifestations
of oxidative injury. While a low percentage of individuals experience overt
symptoms from usual RF/MW, the absolute number may be vast: the frac-
tion with electrosensitivity/electromagnetic illness has been estimated at
between 1% and 5%, and is apparently rising (Hillert, Berglind, Arnetz, &
Bellander, 2002; Johansson, 2006; Levallois, Neutra, Lee, & Hristova, 2002;
Schreier, Huss, & Roosli, 2006; Schröttner & Leitgeb, 2008).

4.3 Limitations. Features of diplomats’ experiences rely on media re-
ports and one published neurological evaluation. We did not examine
diplomats; however, in conditions with highly distinctive characteristics,
the history is often the most important factor in the diagnosis, and diplo-
mats’ reports bear highly distinctive characteristics. The close matching of
these distinctive characteristics to those of persons with health problems
arising in apparent relation to pulsed RF/MW provides a basis for concern
that RF/MW exposures may underlie diplomats’ symptoms and health
conditions.

A tremendous number of physicians and scientists and entities and sci-
entific studies and government reports, in many nations and over many
decades, have identified that RF/MW causes symptoms consistent with
the spectrum now described for diplomats. Scientific skepticism about
RF/MW health effects is well represented in the literature but is of the
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industry-fueled stripe (think tobacco): effects of conflicts of interest on re-
search results (as well as on funding, regulatory agencies, legislation and
academics) regarding RF/MW, have been repeatedly documented and de-
cried (Alster, 2015; Hardell, 2017; Huss, Egger, Hug, Huwiler-Müntener, &
Röösli, 2007; Kostoff & Lau, 2017; Leszczynski, 2015), and evidence of this
influence parallels evidence of the potent impact of conflict of interest in
medicine more generally (Golomb, 2008). In one illustrative analysis, stud-
ies of health effects of cell phones that were funded exclusively by industry
were least likely to report a significant effect. Relative to studies funded ex-
clusively by public agencies or charities, the odds ratio was 0.11 (95% CI
0.02–0.78) (Huss et al., 2007)—that is, the odds were about a tenth as great
for a significant finding in a study in purely industry-funded studies. The
finding was not materially altered when analysis was adjusted for factors
like study quality.

Richard Smith, then editor in chief of the British Medical Journal, penned
an article “Conflicts of Interest: How Money Clouds Objectivity.” Respond-
ing to evidence tying study results on a different lucrative product (tobacco)
to conflicts of interest (often undisclosed), he suggested, “far from conflict
of interest being unimportant in the objective and pure world of science
where method and the quality of data is everything, it is the main factor
determining the result of studies” (Smith, 2006).

5 Conclusion and Implications

Numerous highly specific features of diplomats’ experiences and symp-
toms fit the hypothesis of RF/MW injury. If doubts remain, earplugs could
be issued to diplomats for use in candidate episodes (e.g. strange noise plus
ear pain); these should mute perceived noise from sonic sources (caveat: a
sound like crickets chirping may in fact be crickets chirping), but not mi-
crowave ones—which may even be intensified. Monitoring for culpable
radiation sources must sensitively capture pulsed RF/MW, including that
which may be used only on an intermittent basis. It should encompass the
2.4 to 10,000 MHz range in which the Frey effect has been reported. Per-
haps attention to diplomats’ plight can ignite awareness of the many others
affected by similar problems. Meanwhile, research documenting compat-
ible health effects of RF/MW in a subgroup may inform those caring for
diplomats and those in pursuit of causative devices.
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