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Objectives: To determine whether an email triage system between general practitioners and a neurologist
for new outpatient referrals is feasible, acceptable, efficient, safe, and effective.
Methods: This was a prospective single cohort study on the interface between primary care practitioners
and the neurology clinic of a district general hospital. Seventy six consecutive patients with neurological
symptoms from nine GPs, for whom a specialist opinion was deemed necessary, were entered in the study.
The number of participants managed without clinic attendance and the reduction in neurologist’s time
compared with conventional consultation was measured, as was death, other specialist referral, and
change in diagnosis in the 6 months after episode completion. The acceptability for GPs was ascertained
by questionnaire.
Results: Forty three per cent of participants required a clinic appointment, 45% were managed by email
advice alone, and 12% by email plus investigations. GP satisfaction was high. Forty four per cent of the
neurologist’s time was saved compared with conventional consultation. No deaths or significant changes
in diagnosis were recorded during the 6 month follow up period.
Conclusions: Email triage is feasible, acceptable to GPs, and safe. It has the potential for making the
practice of neurologists more efficient, and this needs to be tested in a larger randomised study.

T
he waiting time for a patient referred to a neurologist
in the UK and Ireland is often greater than 6 months,
leading to frustration for patients and their

referring general practitioners (GPs). The obvious solution
to this is the appointment of more consultant neuro-
logists as envisaged by the Association of British
Neurologists.1 2 Although this offers improvement for the
medium term, other solutions are needed for the short
term.

We investigated whether we could improve the present
system by using email to triage GP referrals to a neurologist.
Email has many advantages over conventional letters, but the
most important is the potential for rapid reply, enabling GPs
to have a specialist opinion within hours. With the
modernisation of the NHS, the required technology is
becoming more prevalent in GPs’ surgeries. There is some
good evidence from a Finnish study that email can indeed
make the primary–secondary care interface more efficient.3

We have also used email consultations with a rehabilitation
hospital in Bangladesh for very complicated neurological
patients and found the system to be surprisingly effective and
acceptable.4

To introduce such a novel method of practice required a
study of its feasibility, acceptability, effectiveness, and
efficiency, and especially its safety.

METHODS
Participants
Nine GPs from three general practices in three towns in the
west of Northern Ireland, (Lisnaskea, Irvinestown, and
Castlederg) were selected for study for two reasons: (a) one
of the authors (VP) was the visiting neurologist to this area
(approximately 1 day/week), and (b) all GPs had and were
prepared to use email, and agreed to refer all their patients
with neurological symptoms requiring hospital referral by
email. The study was managed from the Erne Hospital in
Enniskillen, part of Sperrin Lakeland Health and Social Care
Trust.

Email system
A structured form was devised for GPs to refer patients (fig 1).
This set out the required history and examination and was
either sent as an email attachment or incorporated in the
body text of the email.

GPs used their home email address to start the study but
later email addresses were provided for them by their local
health board. Emails were sent to two email addresses for
the neurologist; both the hospital (NHS) address and
home address, to give the best chance for a reply within
48 hours.

Patient confidentiality was preserved by using a unique
patient identification number on the subject bar of the email.
For example, LIS 018 would have been the 18th patient
referred from the Lisnaskea practice. A similar method had
been used in previous studies.5 Later in the study, a unique
patient client identifier (UPCI) number was also added to the
subject bar. The UPCI linked with the hospital information
system and made administration much easier if a hospital
appointment was required. Sperrin Lakeland Health and
Social Care Trust is a pilot site for UPCI numbers, which will
be introduced throughout the Northern Ireland Health
Service in 2004.

Process
The pathway for referral is shown in fig 2. When the
neurologist received the email referral he decided whether
advice alone was appropriate, whether investigations were
needed, or whether a clinic visit was necessary. When the
investigation results were available, either a clinic appoint-
ment was made or further advice given.
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Outcome measures
We recorded basic demographic data on each referral (age,
sex, main symptom, and final diagnosis), information on
investigations performed, and whether the patient required a
clinic review after completion of the episode. This enabled us
to compare our sample with previous studies. The interval
between the initial consultation and closure of the episode,
and the number of patients in each of the groups in fig 2 was

recorded. The closure of the episode was taken as the date of
the last email reply for patients managed by email or email
plus investigations, and the date of the clinic visit for those
patients requiring a visit. The approximate time taken for
each email reply was measured and used to calculate the total
time of the neurologist.

Satisfaction of the participating GPs was measured by an
8 item questionnaire constructed on a 5 point Likert scale;
five questions were about aspects of the process and three
about the system as a whole.

To measure initial safety, the medical notes of all patients
were reviewed 6 months after the initial consultation. We
recorded the following events concerning the original
symptom: referral to other specialists, change in diagnosis,
hospital admission, and death.

RESULTS
Seventy six referrals were received for 75 patients in a
14 month period (27M, 48F, mean age 44 years, range 16–
80 years). There were 12 symptoms and 28 different final
diagnoses (table 1).

Sixty eight of the 76 queries were replied to within
48 hours and 55 on the same day. The main reason for delay
in replying in the other eight emails was breakdown of the
NHS email server at the neurologist’s teaching hospital.

Thirty four patients (45% of the total) were managed by
advice alone, 9 (12%) required advice and investigations, and
33 were given clinic appointments (43%).

The time of the neurologist to send one email was
5 minutes and for a subsequent clinic consultation 25 min-
utes. Time for a conventional consultation without email was
taken as 30 minutes, this being the time recommended by

Figure 1 Structured form for patient
referral.

Figure 2 Flow chart of referral process.
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the Association of British Neurologists.6 Sixty three patients
required one email, and 13 required two; these were the 9
patients who needed investigations (and their results were
communicated to the GP by an email from the neurologist)
and the 4 patients for whom advice alone was given, but for

whom the neurologist requested further information from
the GP by email. The total time spent was therefore
1270 minutes (mean of 16.7 minutes per patient), a reduc-
tion of 44% on the time that would have been taken had the
patients been seen conventionally (table 2).

The investigations performed are shown in table 3. The first
column denotes the patients for whom tests were ordered
and advice then given without them being seen by the
neurologist; all these investigations required hospital atten-
dance. The second column shows those patients who were
seen and had tests carried out before or after their
appointment. These investigations were carried out in 27
patients (36%), the remaining 64% having no tests. Twelve
patients (16%) were given follow up appointments.

GP questionnaire
Eight participating GPs replied (one GP died during the
course of the study). Satisfaction was uniformly high,
(table 4).

Safety study
Eight patients were referred by their GP to nine other
specialists for further opinions about their original symptoms

Table 2 Total consultation times for new system
compared with conventional management

System
Unit time
(mins) No.

Total time
(mins)

System total
(mins)

Conventional 30 76 2280 2280
Email triage

1st email 5 76 380
2nd email 5 13 65 1270

Consultation 25 33 825

Table 3 Investigations performed

Investigation
Patients not
seen in clinic All patients

CT brain 6 16
NCVE 2 6
EEG 0 3
Brain MRI 0 1
Carotid Doppler 0 1
Plain x ray 1 3
Blood tests 0 7

NCVE, nerve conduction velocities electromyography.

Table 1 Main presenting symptoms and final
diagnosis (n = 76)

Total

Email
advice
only

Presenting symptom
Headache 26 15
Sensory disturbance 16 6
Alteration in Consciousness 7 4
Visual/eye disturbance 6 4
Abnormal movement 4 1
Arm pain 4 1
Weakness 3 0
Dizziness 3 1
Mood disturbance 2 1
Speech disturbance 2 1
Unsteadiness 2 0
Memory loss 1 0

Final diagnosis
Tension headache 18 10
Non-structural disease/stress 11 5
Uncertain 10 6
Epilepsy 4 1
Cervical radiculopathy 3 1
Stroke/transient ischaemic attack 3 0
Anxiety/panic attack 2 1
Carpal tunnel syndrome 2 1
Migraine 2 1
Syncope 2 0
Ulnar neuropathy 2 0
Benign positional vertigo 1 0
Depression 1 1
Horner’s syndrome 1 1
Hypoglycaemia 1 1
Meralgia paraesthetica 1 1
Myelopathy 1 0
Neuralgic amyotrophy 1 0
Neurodegenerative disease 1 0
Parkinson’s disease 1 0
Post-lumbar puncture headache 1 1
Post-stroke dysaesthesiae 1 1
Post-viral syndrome 1 0
Postural hypotension 1 1
Raeder’s syndrome 1 0
Restless legs 1 1
Tic 1 0
Transient global amnesia 1 0

Table 4 GP satisfaction

Always Usually Sometimes Rarely Never

Did you let the patients know about the
email system before sending the email? 8 0 0 0 0
Did the patients know how long the
waiting time is to see a neurologist? 1 5 1 1 0
Did you share the email reply with the
patient? 3 4 1 0 0
Do you think the replies were suitable
to be seen by the patient? 1 5 2 0 0
I had difficulty when the neurologist
said the patient didn’t need to be seen 0 1 2 5 0
I’d rather go back to the old system
of letter referral 0 0 0 3 5
I think this system improves patient care 1 7 0 0 0

Easier The same Harder

This system makes my job as a GP 8 0 0
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(table 5). This resulted in three changes to the original
diagnosis, all of a minor nature.

Five patients required hospital admission; four of these
were generated by the neurologist for epidural blood patch,
investigation of myelopathy, investigation of brain tumour,
and investigation of dysarthria respectively. One was
admitted to a medical ward after GP referral; no change in
diagnosis resulted.

No patients died during the follow up period.

DISCUSSION
Email correspondence between a GP and a neurologist
enables the majority of patients to be dealt with within
3 days of referral, enables 57% of those referred to be given
advice or have investigations arranged without entering the
hospital clinic system, and reduces the time of the
neurologist by 44%. The participating GPs reported excellent
satisfaction levels. Importantly, no significant diagnostic
errors were apparent at 6 month follow up.

This study’s strength is its real life context. Most GPs
would like to refer patients with neurological symptoms to a
neurologist; however, in reality neurologists’ waiting lists are
often much longer than those of other specialities and so
many patients with neurological symptoms are referred to
general physicians. In a previous study we have shown that
such a system is considerably less efficient than referral to a
neurologist.7 In this study we asked for all such patients to be
included; this may explain the higher levels of GP satisfac-
tion. Because of the stable population in the area, we were
able to achieve full follow up at 6 months. The safety results
are important because of the perceived fear of missing a
structural diagnosis when a neurological examination is not
performed. Structural disease was relatively frequent in this
cohort (23 of 76 patients had structural conditions or
epilepsy) so if misdiagnosis of patients labelled as non-
structural had occurred it should have been apparent at the
6 month follow up.

One of the weaknesses of the study was that only a single
neurologist was involved so we do not know how gener-
alisable are the results. We also do not know whether the
easier availability of the neurologist resulted in referral of
patients who would otherwise not have been referred.

There are surprisingly few other studies on the use of email
at the primary/secondary care interface. Harno et al compared
email with conventional management in general medical

patients and found that email improved clinical effectiveness,
lowered direct costs, increased productivity, and was cost
effective.3 However, patients with neurological symptoms
were not included in this group (Harno, personal commu-
nication). We have used email in a group of extremely
complicated neurological inpatients in a rehabilitation
hospital in Bangladesh and found it to be effective and of
benefit to the referring doctors and their patients.4 5 Indeed, it
was the success of that project that gave us the impetus to
start this one.

The group of patients seen had a similar mean age and sex
ratio to other cohorts of neurological outpatients that we
have reported previously.8 The percentage of patients having
investigations was also similar, but more patients were
discharged after the initial visit in the present group. There
was significant delay in reply in 8 of the 76 patient
encounters, generally caused by the NHS email service being
‘down’ either at the transmitting or receiving end. This has
also been referred to in a previous study.9 Private email
addresses may be more reliable, and anonymity protocols
makes their use possible.

These results imply that email enables neurologists to see
more patients in a unit time, which will of course reduce
waiting lists. GPs and patients receive a more prompt service
and the type of patient seen by the neurologist is more
relevant. New patient referrals make up a considerable part of
the work of consultant neurologists.

These results need to be confirmed in a randomised control
trial; if they are this will have significant implications for how
neurologists practise their speciality.
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Table 5 Referrals for additional opinions

Patient Referred to* Original diagnosis Diagnosis change

1 ENT Panic attacks No
2 Neurologist Restless legs Benign myoclonus
3 Oral surgeon Tension headaches Temporomandibular

joint dysfunction
4 Orthopaedics Cervical

radiculopathy
Uncertain

5 Neurologist Uncertain No
6 Geriatrician Stroke, posterior

circulation
No

7 Neurologist Tension headaches Migraine
7 Physician Tension headaches No
8 Neurologist Cervical

radiculopathy
No

*All patients were referred by their GP.
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