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The purpose of my presentation is to report our findings on whether or not acute exposure to a TETRA b/s signal affects health and well-being.



OverviewOverview


 

Why research into base station emissions was Why research into base station emissions was 
conductedconducted



 

Description of the testing processDescription of the testing process



Why research possible health Why research possible health 
effects from base stations?effects from base stations?



 

2 issues:2 issues:
–– Public concernPublic concern
–– Small subgroup in the population report Small subgroup in the population report 

symptomssymptoms



Scientific evidence:Scientific evidence: 
Steward Report (2000)Steward Report (2000)



 

Sir William Stewart (Independent Expert Group Sir William Stewart (Independent Expert Group 
on Mobile Phones)on Mobile Phones)



 

Concluded that Concluded that 
–– Balance of evidence indicates that mobile phone Balance of evidence indicates that mobile phone 

technology not harmful, buttechnology not harmful, but……
–– Wireless technology has developed very rapidly Wireless technology has developed very rapidly 

compared to the peercompared to the peer--reviewed research into its reviewed research into its 
safety.safety.



 

Therefore precautionary approach recommendedTherefore precautionary approach recommended



Scientific evidence: Scientific evidence: 
mobile phone signalsmobile phone signals

No reproducible evidence of adverse No reproducible evidence of adverse 
effects from GSM/3G signals effects from GSM/3G signals (Eltiti et al., (Eltiti et al., 
2007, Regel et al. 2006, Rubin et al. 2006).2007, Regel et al. 2006, Rubin et al. 2006).

Neither sensitives nor controls can Neither sensitives nor controls can 
detect the presence of EMFs above detect the presence of EMFs above 
chance chance (e.g. Kwon et al. 2009)(e.g. Kwon et al. 2009)



Scientific evidence:Scientific evidence: 
TETRA signalsTETRA signals

Recent studies have investigated Recent studies have investigated 
impact of TETRA (handsets only).impact of TETRA (handsets only).

 Barker et al. 2007:  no impact on Barker et al. 2007:  no impact on 
blood pressure.blood pressure.

Green et al. 2005: no changes to Green et al. 2005: no changes to 
calcium physiology in the brain.calcium physiology in the brain.



Electromagnetic Electromagnetic 
Hypersensitivity (EHS)Hypersensitivity (EHS)

“…“…my symptoms include, hot face and my symptoms include, hot face and 
head, ringing in my head, bitter head, ringing in my head, bitter 
taste, dizziness, mouth ulcers, sore taste, dizziness, mouth ulcers, sore 
eyes, extreme wakefulness, eyes, extreme wakefulness, 
disturbed sleepdisturbed sleep…”…”
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Best described as cold or flu-like symptoms which they associate with Mobile phones and/or their base stations, Computers, Microwave ovens, Fluorescent lights, etc.



There is a substantial body of scientific evidence that indicates no causal link between ambient EMFs and symptoms, therefore…it is not recognised as a medical condition and there is no officially accepted form of treatment.  

Consistent with the above, the WHO recently (2006) relabelled EHS as:

	“Idiopathic Environmental Intolerance with attribution to Electromagnetic fields” (IEI-EMF)



However,



Sweden has categorised electrosensitivity as a disability – their view is that regardless of the cause, if people are disabled by their symptoms they are entitled to claim disability.



Sufferers and action groups who represent many of them are keeping the pressure on to investigate the possibility of non-thermal effects of EMF radiation.





Aims of the studyAims of the study


 

To determine whether EHS symptoms are To determine whether EHS symptoms are 
caused by exposure to radio frequency caused by exposure to radio frequency 
electromagnetic fields (RFelectromagnetic fields (RF--EMF) as EMF) as 
produced by a TETRA signal, and produced by a TETRA signal, and 



 

To determine whether RFTo determine whether RF--EMF affect EMF affect 
people who do not report sensitivity to people who do not report sensitivity to 
electromagnetic fields.electromagnetic fields.



FundingFunding


 

The Mobile Telecommunications and The Mobile Telecommunications and 
Health Research programme Health Research programme 
(www.mthr.org.uk) has provided the (www.mthr.org.uk) has provided the 
funding for this study. funding for this study. 



The Electromagnetics and The Electromagnetics and 
Health Research LaboratoryHealth Research Laboratory



 

We established a screened laboratory We established a screened laboratory 
specifically for electromagnetic and health specifically for electromagnetic and health 
research at the University of Essex.research at the University of Essex.



 

The laboratory was supplied by the The laboratory was supplied by the 
National Physical Laboratory.National Physical Laboratory.



 

A base station capable of transmitting a A base station capable of transmitting a 
TETRA signal was developed and installed TETRA signal was developed and installed 
by Redby Red--M.M.



Testing room planTesting room plan
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Characteristics of the signalCharacteristics of the signal


 

The signal:The signal:
–– The version in use for this project was The version in use for this project was Release Release 

1 (ETSI spec 390 3921 (ETSI spec 390 392--2).2).

–– Frequency is 420MHz.Frequency is 420MHz.

–– Properties of the signal are modeled on Properties of the signal are modeled on 
Airwave TETRA system which is used by Airwave TETRA system which is used by 
emergency services.emergency services.
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Characteristics of the signal cont.Characteristics of the signal cont.



 

Waveform: Waveform: 
–– There is a marked difference in the waveform There is a marked difference in the waveform 

depending on whether or notdepending on whether or not traffic is carried traffic is carried 
by the transmission due to the by the transmission due to the 
presence/absence of frequency correctionpresence/absence of frequency correction in in 
the bursts.the bursts.

–– Frequency Correction Channel (FCCH) is only Frequency Correction Channel (FCCH) is only 
present under present under ‘‘no trafficno traffic’’ conditions.conditions.

–– A ratio ofA ratio of timeslot occupancy oftimeslot occupancy of 50:50 was 50:50 was 
therefore applied to enable an equaltherefore applied to enable an equal balance of balance of 
the two states for the purposes of the study.the two states for the purposes of the study.



TETRA BASE STATION TETRA BASE STATION 
WAVEFORMWAVEFORM

Source: AGNIR Report, 2001



Study DesignStudy Design

Data collected over 3 sessions.Data collected over 3 sessions.

 Session 1: open provocation tests.Session 1: open provocation tests.

 Sessions 2 and 3: doubleSessions 2 and 3: double--blind tests.blind tests.



MethodMethod


 

A doubleA double--blind provocation studyblind provocation study



 

Participants: Participants: 
–– 132 sensitives and 132 sensitives and 
–– 132 control 132 control 



 

Exposure conditions:Exposure conditions:
–– TETRA signal (420MHz @ 10mW/mTETRA signal (420MHz @ 10mW/m²²))
–– Sham (no signal)Sham (no signal)
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Data for 51 sensitives and 132 controls were analysed for the open provocation study.  Of these participants, 48 sensitives and 132 controls were then analysed under double-blind conditions.



MeasuresMeasures


 

Physiological measures: Physiological measures: 
–– Heart rateHeart rate
–– Blood volume pulse (blood pressure)Blood volume pulse (blood pressure)
–– Skin conductanceSkin conductance



 

Subjective wellSubjective well--being:being:
–– Visual Analogue ScalesVisual Analogue Scales
–– List of 57 symptomsList of 57 symptoms



 

Cognitive measures:Cognitive measures:
–– MemoryMemory
–– AttentionAttention



Inclusion criteria for sensitivesInclusion criteria for sensitives

 SelfSelf--report experiencing symptoms report experiencing symptoms 
associated with one or more objects associated with one or more objects 
that emit an EMF signal e.g.:that emit an EMF signal e.g.:
–– Base station signals (TETRA/3G/GSM)Base station signals (TETRA/3G/GSM)
–– Mobile handset signals (Airwave/other)Mobile handset signals (Airwave/other)
–– DECT phonesDECT phones
–– WifiWifi
–– Power lines, other electrical devices.Power lines, other electrical devices.



Inclusion criteria for controlsInclusion criteria for controls

Not sensitive to objects emitting Not sensitive to objects emitting 
electromagnetic fields. electromagnetic fields. 



Exclusion criteriaExclusion criteria

Outside range of 18 to 80 yearsOutside range of 18 to 80 years
 Brain injuryBrain injury
 Pace makerPace maker
Diagnosed mental illnessDiagnosed mental illness
Claustrophobia/epilepsyClaustrophobia/epilepsy
 Any other physical Any other physical 

impairment/illness that may interact impairment/illness that may interact 
with the results.with the results.
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History of brain injury

Currently diagnosed w/epilepsy and/or claustrophobia

4 months prior to participating undergone treatment for mental disease/prescribed psychoactive drugs

Any other physical impairment/illness that may in some way interact w/the results.



Open Provocation TestOpen Provocation Test
TETRA Signal

[15 minutes]

Sham 
(no signal)

[15 minutes]

2min

Presenter
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Once we had obtained background information on the participant they were then invited to take a seat in the testing room.



*During each 15 minute exposure participants report how they were feeling at 5-minute intervals.

*Baseline tests are administered for concentration and for short-term memory directly thereafter.







Short doubleShort double--blind trialsblind trials


 

After the open provocation test we After the open provocation test we 
conducted a shortconducted a short--duration doubleduration double--blind blind 
test to establish if  participants could tell test to establish if  participants could tell 
when the base station was on and when it when the base station was on and when it 
was off.was off.



 

Four 5Four 5--minute trials.minute trials.



Quick doubleQuick double--blind testblind test

TETRA

SHAM

SHAM

TETRA

2 min

2 min

2 min
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This test comprises four 5-minute trials each separated by 2 minutes of wash-out.  On two occasions the mast is ‘ON’ and on two occasions it is ‘OFF’ but neither participants nor  researchers know the order of exposure conditions.





Sessions 2 Sessions 2 –– 3 protocol3 protocol


 

Each session follows the same protocol:Each session follows the same protocol:
–– 5050--minute exposure.minute exposure.

–– Only one exposure condition is administered.Only one exposure condition is administered.

–– Cognitive tests.Cognitive tests.

–– Participants were asked to judge whether the Participants were asked to judge whether the 
base station was on over the 50base station was on over the 50--minute period minute period 
just experienced.just experienced.



Session 2 Session 2 –– 3 protocol cont.3 protocol cont.


 

After participants completed their session After participants completed their session 
they went back into the reception room  they went back into the reception room  
for debriefing and were given a set of for debriefing and were given a set of 
followfollow--up questionnaires to complete and up questionnaires to complete and 
return.return.



 

The followThe follow--ups provided data that tracked ups provided data that tracked 
symptom patterns over a 6symptom patterns over a 6--day period day period 
after testing.after testing.



Results


 

Can people detect electromagnetic signals?



 

Does short-term exposure to TETRA base- 
station signals affect physiological responses?



 

Does short-term exposure to TETRA base- 
station signals affect subjective well-being?



Can people detect electromagnetic 
signals?

TETRA
[5 min]

Sham
[5 min]

TETRA
[50 min]

TETRA
[5 min]

Sham
[5 min]

Sham
[50 min]
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There were 6 separate on/off judgments.

3 when the signal was “on” and 3 when the signal was “off”.





Can people detect electromagnetic 
signals?

Neither the sensitive nor the control 
group could detect the signal at 
above a chance level.

2/48 sensitives and 3/132 controls 
were correct on all 6 trials. This is 
what is expected by chance.



Does short-term exposure to TETRA 
base-station signals affect physiological 

responses?

Open provocation results…



Open provocation: 
Physiological measures

Heart Rate:  Open provocation
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The ANOVA for HR (M) produced a significant main effect for group (P = 0.008) – statistically significant after correcting for Type 1 error (Bonf. 0.05/6 = 0.008).



Overall sensitives had higher HR than controls:  Sensitives: 71.72, SE = 1.42;  Controls:  67.26, SE = 0.88).



Does short-term exposure to TETRA base- 
station signals affect physiological 

responses?

Double-blind results…



Double-blind: 
Physiological measures

Heart rate:  Double-blind
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Under double-blind conditions the ANOVA revealed a reliable difference between sensitives and controls for HR only.  P = 0.019.  Not significant after adjusting for Type 1 error.



Does short-term exposure to TETRA base- 
station signals affect subjective well-being?

Open provocation results…



Subjective well-being:  Sensitives
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Open provocation: 
Visual Analogue Scales
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Sensitives reported significantly higher levels of Anxiety, Tension, Arousal and discomfort and lower levels of relaxation during TETRA compared to Sham P < 0.008 (bonf. Corr = 0.008).



Open provocation: 
Subjective well-being cont.

Subjective well-being:  Controls vs. Sensitives
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Analyses of difference scores (TETRA-Sham) revealed that sensitives reported significantly greater increase in Anxiety, Tension, Arousal and discomfort during TETRA compared to controls.  Differences P < 0.008 except for relaxation (p < 0.05).



Does short-term exposure to TETRA 
base-station signals affect subjective 

well-being?

Double-blind results…



Double-blind: 
Subjective well-being

Subjective well-being:  Sensitives
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Does short-term exposure to TETRA 
base-station signals affect total number 

of symptoms experienced?

Open provocation results…



Open provocation: 
total number of symptoms experienced

Number of Symptoms reported
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Does short-term exposure to TETRA 
base-station signals affect total number 

of symptoms experienced?

Double-blind results…



Double-blind: 
Total number of symptoms

Total Number of Symptoms Reported
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Does short-term exposure to TETRA 
base-station signals affect severity of 

symptoms experienced?

Open provocation results…



Open provocation: 
Symptom Severity

Symptom Severity

0

2

4

6

8

10

12

Sensitive Control

Group

Se
ve

rit
y 

sc
al

e 
(0

 -
17

2)

Sham

TETRA



Does short-term exposure to TETRA 
base-station signals affect severity 

symptoms experienced?

Double-blind results…



Double-blind: 
Symptom Severity
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
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RedRed--MM Development of Exposure Development of Exposure 
SimulationSimulation
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