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Abstract
Using telecommunications technology it would be possible to link a patient and
paramedic to a Doctor in the Emergency Department (ED) at the point of first patient
contact. A questionnaire-based study on telemedicine in the pre-hospital environment
involving patients, paramedics, doctors and nurses in the ED, was performed to assess
if they would want and accept telemedicine in pre-hospital emergency care. When
asked 98.5% (55) of patients, 89% (11) of doctors, 76% (14) of nurses and 91% (42) of
ambulance personnel saw the potential of an audio-visual link from the pre-hospital
environment to the ED. The potential benefits were felt to be in diagnosis of timedependent illnesses, time management, increased hospital preparedness for incoming
patients and increased triage efficiency. Stakeholder enthusiasm for pre-hospital
telemedicine must be met with the technological requirements to provide such a service.
As noted by one patient a pre-hospital audio-visual link to the ED could be “potentially a
life saving service”.
Introduction
In a world where people can use smart phone technology to video link themselves to
others in place of traditional phone calls it seems logical that a video link from the scene
of an emergency to the ED could be useful. Telemedicine may be defined as the use of
telecommunications to facilitate medical care. In recent years the ‘LiveCity Project’,
funded by the European Commission,1 included the development of the hardware and
software and the provision of a telecommunication infrastructure with high-speed Internet
to allow for an encrypted audio-visual video communication from the site of an emergency
to the ED of the research hospital. The concept was a hands free head mounted camera
linked via a computer to the phone network to be used by the ambulance personnel to
link patients with specific conditions to a Doctor in the receiving ED. Head mounting of
the camera and microphone meant the Doctor in the ED could see what the ambulance
personnel were seeing. This study was performed to see how the key stakeholders

involved in emergency care: patients, ambulance personnel, doctors and nurses, would
feel about a duplex (two way) audio and simplex (one way) video link from the scene of
the emergency to the ED. This study also examined if these groups would want and
accept telemedicine in pre-hospital emergency care and if they felt it could be potentially
beneficial.
Methods
The study was performed in the ED of an 800 bed academic teaching hospital based in
Dublin, Ireland. This adult only ED provides care to 50,000 patient attendances annually.
Separate questionnaires were developed for patients and staff. The questionnaires for
the medical and nursing staff ascertained a) demographic details, b) comfort levels with
technology and c) willingness to use telemedicine in different circumstances
(stroke/myocardial infarction - MI /trauma). The questionnaire for ambulance personnel
analysed a) demographic details and b) attitudes and perceptions of the use of video
conferencing in pre-hospital care. The patient questionnaire analysed a) demographic
details, b) ambulance service use and emergency department attendance and c) comfort
with technology and their attitudes towards the use of telemedicine by ambulance
personnel.
The questionnaire results provided both qualitative and quantitative data, which were
analysed separately. Statistical analysis was performed using SPSS software. The
comments and statements from the qualitative data were analysed using simple thematic
analysis. Ethical approval was obtained from the Research and Ethics Committee of the
teaching hospital in which the study was performed.
Results
ED Staff Demographics The results of the staff questionnaire showed that of the 31
doctors and nurses questioned, 38.7% (12) were doctors. There was an even split of 50%
male and female doctors, whilst 77.7% (15) of the nurses (19) were female. Of the 29
hospital staff who gave their age 18 (62%) were under 40 years of age. The more
experienced staff members tended to describe themselves as less comfortable with the
use of technology. Figure 1 depicts the Doctors’ comfort with technology against their
years working.

Outcome
The attitudes regarding the use and implementation of telemedicine in the pre-hospital
environment were very positive, as illustrated in Table 1.

When asked what potential benefits there would be from the use of video communication
technology, 41.4% (n=13) of ED staff answered that it would make the ED more efficient
with regards to the diagnosis of time-dependent illnesses, improve time management in

the ED, increase hospital preparedness for incoming patients and increase timeliness of
triage.
When asked about any concerns or apprehensions about the video-link technology, both
doctors (12) and nurses (19) were most concerned about:
a) Patient confidentiality 64.5% (n=20)
b) Technological limitations 45.2% (n=14)
c) Staff liability 16.1% (n=5)
Ambulance Personnel Demographics
Fifty ambulance personnel who brought patients to the ED were surveyed of whom 46
(92%) responded. These were drawn from 3 ambulance services and included; 32 Dublin
Fire Brigade (DFB) personnel, 12 Health Services Executive (HSE) personnel and 2
Airport Fire Service (APFS) personnel. Their clinical grades are shown in Figure 2.

Males accounted for 87% (40). The mean age was 38.2 years (range 27-62 years) and
the mean pre-hospital experience was 11 years (range 1-40 years)
Outcome
The majority of ambulance personnel respondents i.e. 91% (41) saw a positive role for
video communication technology in pre-hospital care and 67% (31) would be willing to
adopt it in their own practice. Table 2 shows the suggested uses and possible advantages
and disadvantages of telemedicine in the pre-hospital environment according to the
ambulance personnel.

Patient Demographics
Fifty-six patients completed the questionnaire study. Males accounted for 69.6% (n=39).
The age of patient respondents ranged from 21 to 89 years of age. Forty-six patients
(82.1%) had used the ambulance service in the past between 0 to 5 times, 14.3% (8) had
used the service 6 to 10 times and 3.6% (2) had used it more than 20 times.
When asked to rate their comfort with new technologies such as computers, tablets and
smartphones on an adjectival scale rating from “extremely comfortable” to “not at all
comfortable” 20 patients (35.7%) said they were extremely comfortable, 23.2% (13) were
very comfortable with technology, 19.6% (11) were moderately comfortable and 8 (14.3%)
patients described themselves as not at all comfortable with these technologies.

Fifty-five (98.5%) patients said they would like the ambulance service to use video link
telemedicine technology to contact a doctor in the ED so they could be assessed before
arriving at hospital. In relation to the use of this technology in possible stroke cases
examples of the responses given were: “It could make the difference as to whether I live
or die, so I’m definitely in favour.’’ “Potentially a lifesaving service’’ and “Time saves lives.’’
In relation to the use of this technology in a major trauma case, responses given included:
“It could be important to determine which hospital they need to go to” and “if they are
aware of the type of treatment required before arriving at hospital, it will reduce wait time”.
In cases of possible MI and the use of this technology, responses given included; “Time
is critical here so could be lifesaving” and “Certainly does no harm and could save a life”.
Discussion
Early intervention in medical emergencies improves clinical outcomes1,2,3,4. The advantage
of an early pre-hospital diagnosis is supported by various literature, for example patient
transfer directly to a cardiac catheter laboratory for percutaneous coronary intervention
after pre-hospital diagnosis of ST elevation myocardial infarction (STEMI) in a
telemedicine equipped ambulance has been shown to reduce treatment delay 5,6,7,8.9 and
reduce mortality from myocardial infarction10. Telemedicine in MI has shown a positive
impact5 and in stroke management telemedicine is now recommended by the American
Heart Association to reduce treatment delays11, yet the adoption of these emerging
technologies has been slow.12 End user engagement in the adoption of new technologies
in healthcare does not depend solely on clinical validation and regulatory considerations 13.
With this in mind we sought to establish patients’, ambulance personnel’s and hospital
staff’s willingness to accept telemedicine in the pre-hospital environment. Eighty nine
percent (n=10) of doctors, 76%(n=14) of nurses and 91% (n=41) of ambulance personnel
saw the potential for telemedicine in pre-hospital care and our results indicate that they
thought it would be most useful in dealing with situations where early diagnosis and
intervention were key to patient recovery.
The vast majority (98.5%) (n=55) of the patient group had very positive attitudes towards
the use of the video link technology by the ambulance service. This finding is in keeping
with a number of international studies assessing patient’s attitudes towards and
willingness to use telemedicine3,4. The patients’ responses noted the critical importance
of time in assessing and treating a MI and stroke, and the potential for this technology to
be lifesaving by reducing the time scale involved. This finding is supported by other
studies showing that Telemedicine is feasible and effective in decreasing treatment times
and is associated with a high diagnostic accuracy rate, there is higher rates of positive
task completion than in regular ambulances, and it has demonstrated that telemedicine
based stroke evaluation is completed with comparable accuracy to the standard way of
delivering care14.
It is important to note that the doctors and nurses surveyed raised very valid concerns
surrounding patient confidentiality, hardware and software issues with the technology,
network issues and operative responsibility and governance of this new technology and
the associated liability. Doctors and nurses expressed concerns that because the patient
video data is to be transferred over a wireless network to a screen in the Emergency

Department, there could be the potential for a breach in patient confidentiality. With
regards to technological limitations, staff members were concerned that there may be
difficulty operating the technology in certain situations such as adverse weather
conditions, low light levels and in remote areas without network coverage. Concerns were
also expressed regarding the quality of the video and the limitation of the view. The third
overall concern was one of liability. Doctors had concerns about the apportioning of blame
in the event of an incorrect diagnosis made over a telemedicine link.
These concerns are supported by other research such as a study investigating the
feasibility of telemedicine in pre-hospital stroke management, which found that in 18 of
30 scenarios, National Institutes of Health Stroke Scale assessment could not be
performed due to absence or loss of audio-video signal15. However if such technical
issues can be addressed and managed adequately, telemedicine has been found to be
efficient and reliable in various emergency situations, such as in the remote assessment
of stroke severity in fast-moving ambulances using a system dedicated to prehospital telemedicine and 4G technology16.
Ireland currently has as part of the ‘National Clinical Programmes’ a National Acute
Coronary Syndrome pathway that involves the direct transfer of patients with ST elevation
Myocardial Infarction (STEMI) to a unit offering percutaneous coronary intervention(PCI).
The ambulance service will telephone the PCI centre and forward an ECG by fax or smart
phone image to the centre who will then decide on the basis of ECG findings and history
whether or not to accept the direct transfer of the patient to the coronary catheterization
laboratory17.
In Ireland, paramedics receive training in recognizing patients who may be having a
stroke with features of facial droop, arm weakness, slurred speech and recent onset of
such symptoms (a F.A.S.T. assessment). Patients who are found to have features
suggestive of a stroke may have their details telephoned through to the receiving hospital
that can then have a stroke team ready to assess such patients on their arrival to the
Emergency Department. Stroke specialists in some hospitals in Ireland are performing
telemedical stroke assessments at a distance using technology brought to the patient’s
bed side which allows the specialist to see and speak with the patient who may be
suffering a stroke18.
Since August 2001 the Emergency Department in Cork University Hospital has provided
a Tele-Medical Assistance Service (TMAS) to the Irish Coast Guard and advanced
paramedics. The red phone in the Emergency Department can accept calls that may
originate from VHF / MHF radio, GSM or Satellite sources and advice can be given by a
senior decision maker in the Emergency Department to the rescue services 19.
For those using the ambulance service the first point of contact with healthcare is the
ambulance personnel. Currently if a paramedic requires further medical input they obtain
it via a telephone link to a doctor. This current practice does not facilitate the ED doctor
in visualizing the patient and ascertaining other potentially vital information directly from
the patient. Telemedicine in the pre-hospital setting could bring a hospital based specialist

opinion to the patient sooner. It also has the potential to open up faster and more efficient
communication channels between the patient, ambulance personnel and the ED staff,
through the immediate transmission of medical data, informatics and images from the
ambulance setting to the ED.
The challenge now is to address the hardware, software and network requirements of
providing a reliable, safe, real time audio-visual link from wherever the patient is to the
Emergency Department because the majority of key stakeholders being ambulance
personnel, patients, doctors and nurses feel a pre-hospital audio-visual link to the ED
would help to improve outcomes and potentially save lives.
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