
USE OF MOBILE TELEPHONES AND OTHER WIRELESS 
COMMUNICATIONS DEVICES - INTERFERENCE WITH ELECTRONIC 
MEDICAL EQUIPMENT 

 
 
The radio spectrum is now more crowded than ever before with a variety of devices 
which may cause electromagnetic interference (EMI) to medical equipment. These 
wireless devices include GSM (900MHz and 1800MHz) and CDMA mobile phones, 
dual mode cordless/mobile phones and two-way radios (also known as “walkie 
talkies”), as well as newer technologies such as wireless PDAs, 2-way pagers and 
blue tooth devices. 
 
BACKGROUND 
 
Area Health Services instituted bans or attempted to restrict the use of mobile phones 
in hospitals in the mid-nineties following research findings 1,2 that indicated that GSM 
(Digital) and AMPS (Analogue) mobile phones can cause interference in some 
electronic medical equipment.  
 
In May 1994, the New South Wales Department of Health issued Circular 94/44 
which recommended that hospitals display notices advising staff, patients, and visitors 
that mobile phones whether, on or in stand-by mode should be kept at least two 
meters from medical equipment. It advised care should be taken in “clinical” and 
“diagnostic” areas and where possible calls made outside of these areas.  
 
There was no consideration of the possible interference potential of the two-way 
radios carried by security and facilities management personnel.  
 
Hospitals framed their policies with reference to this advice. Some hospitals 
attempted to ban mobile phones and other radio transmitters completely, others tried 
to enforce the 2metre exclusion radius, while others allocated specific areas for 
mobile phone use and tried to regulate the staff and visitors to those areas. It has to be 
said that in most cases all attempts to restrict the use of mobile phones in hospitals 
have failed.  
 
It can be argued that the spread of mobile phones through the hospital has had a 
positive effect in keeping doctors in touch and easily accessible, allowing patients to 
have contact with friends and family and permitting visitors to let others know 
patients’ status. On the other hand there have been few reports of serious medical 
equipment problems caused by mobile phones. 
 
DISCUSSION  
 
The situation involving the use of mobile phones has if anything become more 
clouded since the original advice was provided by BEAG in 1994. Since Circular 
94/44 was issued the AMPS system has been shut down and replaced with CDMA 
and GSM appears as dual band with 900MHz and 1800MHz frequencies. As above 
there are many radiating devices which may cause problems. Of these, mobile phones 
are the most tested and best understood of these devices and hence possibly the safest 
to use in hospitals.  



 
All wireless devices produce radiation which travels outward as an electromagnetic 
field. The degree to which the electromagnetic field produced by a wireless device 
can interfere with a medical device depends on many factors. These  include the 
characteristics of the waveform (frequency, modulation), other external signals, the 
power of the signal, the environment in which the medical device is operating and the 
degree of inbuilt immunity to EMI that the medical device possesses6. It has been 
shown 6,7,8 that lower frequency mobile phones are more likely to cause interference 
to medical equipment than the phones operating at higher frequencies. Older medical 
equipment is more susceptible than newer equipment which has been designed to 
higher EMI standards. The other factor that comes into play in deciding what to do 
about RF transmitter interference is that fact that the field strength obeys an inverse 
square law. This means that the interference decreases as the square of the distance 
from the signal source, i.e. if the distance is doubled then the field strength decreases 
by a factor of four (1/4). 
 
A research 7 project has recently been concluded, under the auspices of the College of 
Biomedical Engineers. The study compared the effects (degree of interference) of 
GSM 900, GSM 1800 and CDMA phones on a variety of medical equipment. The 
project involved Biomedical Engineers (in three States), Telstra Research 
Laboratories and the Therapeutic Goods Administration (TGA). The results will be 
presented at the World Congress of Engineering and the Physical Sciences in 
Medicine, in Sydney in August 2003.  
 
The study subjected 178 models of medical equipment to radiation from GSM 900, 
GSM 1800 and CDMA phones all of which were “doctored” to operate at maximum 
power (Note: Mobile phones vary their transmit power depending on the strength of 
their communication with the closest base station or cell. Hence when receiving a 
strong signal from the cell, the phone will turn down its power to a level just above 
that required to maintain the link. Conversely, with a poor signal the phone turns up 
its power).  
 
The findings indicate that over half of the equipment showed no interference even at a 
distance of 0.1metre from the phone. At a distance of 2metres only 2.2% of the 
devices showed interference from the GSM 900 phone, 0.8% from the GSM 1800 
phone and no devices were interfered with by the CDMA phone. The results also 
show that these figures are 3.9%, 0.8% and 1.1% at 1metre and 8.4%, 2.4% and 3.4% 
at 0.5metre. 
 
The project also studied the effect of reducing the transmit power to 1/10 of maximum 
as would be the case in a hospital using a distributed antenna system to give what is 
called “in building coverage” (IBC). The IBC can be an antenna loop that runs around 
or through a building and has the effect of providing a strong “cell signal” which 
allows the mobile phones in use to turn down their transmit power. It can also be 
achieved with a system which provides low power cordless phone coverage within the 
hospital and mobile phone operation, once outside of the range of the hospital’s 
antenna system. The results from this simulation indicate that the number of instances 
of interference is reduced by a factor between 3 and 6 times and that the distance of 
interference could be reduced by 37% for GSM 900 phones.  
 



Overall findings of the study show that 98% of medical equipment tested was safe for 
use at a separation distance of 2metres and the newer GSM 1800 and CDMA phones 
could be used safely at a distance of 0.5metre. 
 
RECOMMENDATIONS 
 
BEAG recommends a multifaceted approach to the use of mobile phones and other 
radio transmitting devices should be adopted in hospitals.  
 

1. Separation Distance: It is clear that hospitals would probably be safe in 
allowing GSM 1800 and CDMA phones to operate as close as 0.5metre 
from medical equipment with GSM 900 phones restricted to outside 
2metres. (ECRI6 recommends a separation distance of 1metre.) However, 
with most phones now designed for dual band operation (900/1800) and 
the difficulties encountered in distinguishing between types, it is 
recommended that the “two metre rule” be retained until such time as 
GSM 900 phones are no longer used. Testing in the Australian context7 
would support this view. 

 
2. Critical Care Units: It is recommended that use of mobile phones and all 

radio transmitting devices be discouraged in critical areas, such as 
Intensive Care Units, Operating Theatres, Special Care Nurseries, etc.  

 
3. General Ward Areas: Bedside use by staff should be discouraged in order 

to set an example. Visitors should be encouraged to turn their phone off 
when at the bedside and to use it in Patients’ Lounges, Day Rooms or the 
corridor. Patients should move away from medical equipment when using 
their phone to ensure if possible a distance of at least 0.5metre. 

 
4. Clinicians: Clinicians should be encouraged leave their phones at the 

Nursing Station or Reception Desk and to move away from medical 
equipment when making or receiving calls. (It is recognised that the 
mobile phone can be a vital part of the clinicians’ communications 
network to the benefit of the patients. 

 
5. Designated mobile phone areas: Assign areas such as Patients’ Lounges 

and Day Rooms where mobile phones can be safely used. 
 

6. IBC: Investigate an in-building distributed antenna system to allow mobile 
phones to operate at greatly reduced power while in the hospital. 

 
7. Two-way radios or “walkie talkies”: Two-way radios or “walkie talkies”, 

carried by security and maintenance personnel only radiate an 
electromagnetic field when transmitting and hence should not be keyed on 
in the vicinity of medical equipment – if there is an urgent need to transmit 
then a separation of 6 - 8metres as recommended by ECRI6 should be 
observed..  

 
8. Other radio transmitters: Newer types of transmitting equipment (two-way 

pagers, wireless PDAs, etc.) operate at higher frequencies and are 



generally quite low powered and should not cause interference to medical 
equipment. Hospitals should continue to monitor these and other new 
types of equipment which are “wireless connected”. 

 
9. Because each Area Health Service will have specific conditions and 

requirements, it is recommended that an existing Area or Hospital 
committee such as Occupational Health and Safety, Patient Safety or 
Radiation Safety be tasked with managing the use of wireless 
communications in each facility. These committees should already contain 
the expertise required (risk management, biomedical engineering, 
information technology, building maintenance) and armed with these 
recommendations or a bulletin from NSW DoH, can write site specific 
policies and procedures for the safe use of wireless technology. 
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