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Evaluation of a diabetes referral pathway for the
management of hypoglycaemia following emergency
contact with the ambulance service to a diabetes specialist
nurse team
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Objectives: To evaluate the effectiveness of ambulance crew referral of patients treated for acute
hypoglycaemia, to a diabetes specialist nurse (DSN) team. Patients were assessed by the ambulance
service and did not attend an emergency department.
Methods: For a 3 month period patients were referred from two areas of West Yorkshire by the
ambulance service to specialist diabetes teams. The DSNs contacted the patients within 7 days by
telephone and arranged further review if necessary. Satisfaction questionnaires were sent to patients.
Results: Thirty eight patients were referred and all were reviewed by telephone; 30 (79%) also required a
clinic review appointment. Warning signs of hypoglycaemia were identified by 21 (55%) patients, but 14
(37%) had none (three had incomplete data). Twelve patients had had a self-treated episode in the
previous 6 months; nine patients had had three or more. Fifteen (39%) patients had called an emergency
ambulance for similar reasons in the previous 6 months (27 ‘‘999’’ calls). Twenty patients (53%) had their
drug treatment altered at a clinic appointment and 14 (37%) required ongoing review. Twenty six patients
returned the satisfaction questionnaire; of these 88% agreed or strongly agreed that they had improved
their understanding of hypoglycaemia and 73% felt more able to treat a hypoglycaemic episode in the
future. Patient satisfaction with this care pathway was high.
Conclusions: The ambulance service can coordinate successful referral of patients with episodes of acute
hypoglycaemia to a DSN-led service. Patients often required treatment review. They valued this service
and felt more confident managing their diabetes.

C
ommon referrals to the ambulance service include
diabetic patients experiencing symptoms of acute
hypoglycaemia. Most of these patients are treated

effectively by crews with parenteral glucagon or glucose, or
oral restoration of their normal glycaemic state.

The National Service Framework for Diabetes1 has stated
that one of the aims in the management of diabetic
emergencies is ‘‘to minimise the impact on people with
diabetes of the acute complications of diabetes’’. Standard 7
also states: ‘The NHS will develop, implement and monitor
agreed protocols for rapid and effective treatment of diabetic
emergencies by appropriately trained health care professionals.
Protocols will include the management of acute complications
and procedures to minimise the risk of recurrence’’.

Some of these patients present with repeated hypoglycae-
mic episodes and are well known to the ambulance service.
They may not have attended standard medical services for
routine review of their condition and may be unaware of the
risks of poor diabetes control. In the long term these patients
are likely to experience complications of poor control,
reducing their quality of life and increasing costs for the
National Health Service.

The objectives of this study were to assess the effectiveness
of ambulance service referral to dedicated diabetes specialist
nurse (DSN) teams for patients with hypoglycaemia who
were treated and left at home following an emergency ‘‘999’’
call and to assess patient satisfaction with the pathway.

METHODS
From December 2002 to March 2003, ambulance crews in
two areas of West Yorkshire (who had received DSN-led

training sessions) prospectively offered adults with episodes
of hypoglycaemia access to the pathway. The patients were
eligible for inclusion if a ‘‘999’’ ambulance call had been
received for a patient with an acute hypoglycaemic episode
and if the patient refused to attend an emergency department
or was considered suitable to be left at home following
ambulance service management. Hypoglycaemic episodes
and treatment are defined in the Joint Royal Colleges
Ambulance Liaison Committee guidelines.2 Patients under
16 years old and those not competent to consent to the
pathway were excluded.

Patients were given an information leaflet, which included
the contact number of their DSN team and general advice
about food and blood sugar testing.

In area 1, the crew rang ambulance control where details
were logged on a referral sheet and the diabetes team
contacted ambulance control each working day for referrals.
In area 2, the diabetes nurse on call was contacted by
telephone (allowing direct discussion with the crew) between
07:30 and 23:00; at other times details were logged by the
hospital switchboard and passed on the following day. In
both areas referral was optional and verbal consent was
required before passing on patient details.

Patients were contacted within 7 days and a hypoglycae-
mia review was offered on an outpatient basis. After
3 months, questionnaires were sent to patients for their
views on the ambulance and DSN services related to this

Abbreviations: DSN team, diabetes specialist nurse team; PCT, Primary
Care Trust; SH, severe hypoglycaemia
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project. Regular multidisciplinary meetings were held and
feedback was provided to the ambulance crews.

The pathway was approved by the ambulance service
clinical governance committee and legal department regard-
ing patient confidentiality, information sharing, and consent.

RESULTS
Thirty eight patients were referred to the diabetes nurses in
the 3 month period (30 from area 1 and eight from area 2);
there were 26 males and 12 females. The patients were 25–
92 years of age (50% were over 60 years of age).

No patients were reported as refusing access to the
pathway and none refused to discuss their hypoglycaemic
episode with the diabetes nurse or attend for review if
required. Thirty five patients were on insulin treatment and
three were treated with oral hypoglycaemic agents.

Following attendance by the ambulance crew, nine
patients (24%) were treated with intravenous glucose, 15
(39%) received intramuscular glucagon, six (16%) had a
glucose drink, seven (18%) were encouraged to have some-
thing to eat, and one (3%) received general advice only.

Twenty one (55%) patients had warning symptoms of their
hypoglycaemic episode, while 14 (37%) claimed to have had
no warning symptoms (there was insufficient information in
three (8%) cases).

Twelve patients (32%) reported a self-treated episode of
hypoglycaemia in the previous 6 months; nine patients (24%)
had suffered three or more episodes. Ten patients (26%) had
required treatment by another person for a hypoglycaemic
episode at least once in the previous 6 months. Fifteen
patients (39%) said they had called an emergency ambulance
for a hypoglycaemic episode in the previous 6 months. In
total, 27 ‘‘999’’ calls had been made to the ambulance service
by these patients in the previous 6 months.

All 38 patients (100%) spoke to the specialist nurses about
the hypoglycaemic episode and 30 (79%) attended for review
with the specialist nurses; one patient had a further severe
hypoglycaemic episode prior to review, with no adverse
consequences (an ambulance attendance was not recorded).
Twenty (53%) patients required a change in their diabetes
medications, 14 patients (37%) needed a second review
appointment, and six (16%) required other interventions, for
example district nurse support, and all received advice on
managing their diabetes. The patients’ GPs were sent
information following clinic appointments.

Twenty six patients (68%) returned the satisfaction
questionnaire. Of these, 23 patients (88%) agreed or strongly
agreed that they had improved their understanding of their
hypoglycaemic episode, while 19 (73%) agreed or strongly
agreed that they felt more confident to prevent further
episodes of hypoglycaemia.

Patient were satisfied (agreed/strongly agreed) with the
ambulance service response in terms of speed (88%),
treatment (96%), attitude (96%), and explanation of the
referral (88%).

DISCUSSION
Severe hypoglycaemia (SH) is a serious complication of
diabetes treatment and is most commonly related to insulin
use; tight glycaemic control to reduce the development and
progression of diabetes related complications makes patients
more prone to SH. Hypoglycaemia can cause temporary or
permanent neurological damage and in extreme circum-
stances can cause cerebral oedema and death. It is not
uncommon for adults presenting to the ambulance services
with SH to be treated and left at home3 and many of those
taken to hospital are discharged from the emergency
department.4 Recently there has been interest in developing
appropriate treat and release protocols for the UK ambulance

services.5 Attempts have been made to develop protocols for
treating these patients and leaving them at home in a safe
manner,6 but there has been little research on attempts to
follow up patients treated by the ambulance service.

All the patients in our study attended for follow up; this
compared well with a previous nurse-led telephone review of
patients where only 78% could be contacted by telephone.7

Feedback to primary care teams could have been improved by
sending information (with the patients’ consent) on all the
patients including those who only received telephone advice.

Patrick et al8 found a similar lack of hypoglycaemia
awareness in a small study on treatment alternatives in
emergency departments. Loss of awareness has been asso-
ciated with tight glycaemic control,8 9 impaired glucose
counter-regulatory response,8 and possibly a long history of
diabetes.8 10 A New Zealand survey also found that patients
with a longer history of diabetes required more ambulance
service visits.10 In the same survey, 86% of respondents had
previously requested an ambulance for hypoglycaemia and
26% had requested an ambulance at least twice in the
previous year. They also found hypoglycaemic unawareness
to be a significant factor, with 21% of the patients with SH
unable to recall any preceding symptoms. Patients with
impaired hypoglycaemic awareness have been reported to
have up to a sixfold increased risk of SH.11

A Scottish population study in Tayside in 200312 found
predictors of SH included older patients, longer duration of
diabetes, and higher HbA1c. The authors estimated that the
cost of treating SH in the UK could be in excess of £13
million. They also found that type 2 diabetes treated with
insulin was as a high risk for SH as type 1 diabetes. A third of
their patients were treated solely by the ambulance service
without interaction with any other health care professionals.

Roberts and Smith5 reviewed the current literature on treat
and release protocols for ambulance services. They suggested
the inclusion of a referral letter to GPs after each episode and
recommendations that the patients be woken every 2 h for
checks. They also recommended patient groups for transfer to
hospital. They and most other authors recommended further
trials of treat and release protocols for the ambulance services
for patients with hypoglycaemia. However, in a US study13 no
difference in the recurrence of hypoglycaemia was found
between patients transferred to emergency departments and
those treated and discharged on scene.

Although the patient numbers were small, over half of our
patients (53%) required alteration to their treatment.
Without the referral the patients may have continued their
current treatments with risk of similar episodes; 38%
required additional appointments for ongoing care. The
current advice from ambulance crews to see either their GP
or the practice nurse may not result in the patient attending
for review. In the survey by Daniels et al,10 only 37% of
respondents had consulted their diabetes carer despite advice
to do so. The rest reduced their treatment, monitored more
frequently, or took other action. Several studies have shown
that both type 1 patients and their carers often inappropri-
ately reduce insulin doses following an SH episode, resulting
in poor glycaemic control, when other factors were respon-
sible.14 15 The review of these patients by nurse specialists may
reduce inappropriate insulin regime changes. A robust
referral process for ambulance crews to an appropriate DSN
service could improve patient management following an
episode of hypoglycaemia.

A significant number of the patients had experienced an
episode of hypoglycaemia in the previous 6 months with over
a quarter requiring treatment from a third party. Muhlhauser
et al16 found the most consistent risk factor for SH was a
previous episode, and also found that patients with impaired
awareness of hypoglycaemia were at particularly high risk.
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Hypoglycaemia awareness and behavioural factors had often
not been considered in large clinical trials. In their study of
669 patients, 48% had needed parenteral glucagon or glucose
at some point in the course of their diabetes history.

We had expected at the start of the study that most
patients would be young with type 1 diabetes, but the
patients predominantly had insulin treated type 2 diabetes.
This finding was mirrored in the Tayside study12 and may be
explained by the high prevalence of type 2 diabetes mellitus.
Although the absence of hypoglycaemic awareness is clearly
an issue, inexperience or difficulty with treatment adjust-
ment in older patients may have contributed to the frequency
of hypoglycaemia in this group.

The DSN referral system was provided from within existing
resources for the period of the trial. However, clearly there are
resource implications for both ambulance services (referral
via the communications centre) and the diabetes services in
developing new multiprofessional care models for patients.
There was an unexpectedly high attendance at the nurse-led
diabetes clinics following the telephone review; the nurses
found patients and their carers presenting with real needs in
terms of educational gaps or treatment adjustments, which
had been unmet by conventional systems (the nurses could
not recall a patient contacting them following an emergency
ambulance attendance for a hypoglycaemic episode prior to
the setting up of this pathway). The anticipated annual cost
of this service for our ambulance service has been calculated
at £6.40 per referral, which for an average primary care trust
(PCT) would cost approximately £1000 per annum.

One patient had a further SH episode prior to review in the
clinic. This is unsurprising as several patients in the study
had had multiple SH episodes in the previous 6 months; it
would be useful to highlight this subgroup of patients.

We have shown that the ambulance service can success-
fully coordinate referral. However, the use of a single point of
contact number in the area 2 ambulance control may have
contributed to the higher referral rate compared with area 1
where there were multiple contact numbers for services at
different times within the same area.

Feedback from the patient questionnaire suggested high
levels of satisfaction with the services provided, and greater
confidence in the understanding of, and ability to prevent,
future hypoglycaemic episodes. Response bias is always a
possibility where there is less than 100% response in any
survey. Ideally, follow up with monitoring of glycaemic
control should be undertaken in order to gather evidence of
the long term effects of this kind of intervention. Previous
studies have confirmed patient preference for treat and
release protocols,17 which ambulance crews could implement
with appropriate follow up.

This study would have been more robust if the patients had
been randomised to receive the nurse referral service with a
suitable control group and monitored over a longer period
with investigation of glycaemic control by measurement of,
for instance, HbA1c levels. It would also be useful to follow
up these patients to monitor the number of hypoglycaemic
episodes they experienced and the frequency of emergency
calls to the ambulance service compared to a control group.

CONCLUSIONS
In this pathway study, the ambulance service successfully
coordinated the referral of patients with episodes of acute
hypoglycaemia to a specialist nurse-led diabetes service. The
patients valued this service and afterwards felt more
confident managing their diabetes.

There was a high level of attendance at the specialist
review clinic and significant numbers of patients required
treatment alteration.

This study established multiprofessional working practices
and collaboration between services that were previously
working in isolation, provided patient and staff education,
and improved the pre-hospital care of patients with unstable
diabetes.

We recommend that ambulance service/specialist diabetes
nurse liaison referral pathways should be considered in the
management of diabetes patients in pre-hospital, primary,
and secondary care. This pathway has now been extended to
two large urban areas in West Yorkshire.
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