
ypoglycaemia is often treated 
by the person with diabetes 
themselves, by family members 

or by carers. But severe hypoglycaemia, 
defi ned as an episode requiring external 
assistance for recovery, may need 
ambulance attendance and even 
hospital admission.  It is estimated there 
are up to 100,000 emergency call-outs 
annually for hypoglycaemia in the UK, 
costing £13.6 million per year to the 
NHS, with each admission to hospital 
costing about £1,000.

Severe hypoglycaemia has an 
effect on the physical health of a person 
with diabetes, including brain damage 
and increased risk of cardiovascular 
disease. Then there is the impact 
on psychological health of both the 
individual prone to severe episodes 
and their family. 

Impaired awareness of 
hypoglycaemia accounts for many 
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of the episodes requiring an ambulance 
callout. This impaired awareness occurs 
when the signs of hypoglycaemia are 
not recognised, and it affects around 
25% of adults with type 1 diabetes 
and 10% of those with type 2 diabetes 
who have hypoglycaemia. Those with 
impaired awareness also tend to have 
recurrent episodes requiring ambulance 
services. Those treated by paramedics 
have a 2% to 7% chance risk of having 
another hypo within 48 hours and an 
up to 18% risk of having one within 
the next three months. 

It is important that people with 
diabetes and healthcare professionals 
are well informed about the prevention 
and treatment of hypoglycaemia. The 
recent Hypo Awareness Week, which 
involved hospitals in both the UK and 
Ireland, was key to raising awareness 
among healthcare professionals and  
research has shown that information 

leafl ets and booklets can be helpful in 
improving knowledge among people 
with diabetes. One study even showed 
that the use of leafl ets resulted in fewer 
recurrent episodes of hypoglycaemia 
and hospital admissions. 

Accordingly, Niroshan Siriwardena of 
the University of Lincoln, with colleagues 
at the University of Leicester and East 
Midlands Ambulance Service NHS 
Trust (EMAS), set up a study of an 
intervention called Hypos can strike 
twice involving ambulance staff giving 
advice, supported by information leafl ets 
when attending a callout for severe 
hypoglycaemia. Severe hypoglycaemia 
accounts for 0.6% of the emergency 
calls attended by EMAS, with annual 
costs of £235,407. The aim of the study 
was to see whether Hypos can strike 
twice could reduce recurrent ambulance 
callouts for hypoglycaemia. A secondary 
aim was to encourage ambulance 

h

Recurrent severe hypoglycaemia has a big impact 
on an individual’s physical and psychological 
health, as well as being costly to the NHS. A new 
leafl et-and-advice initiative, Hypos can strike twice, 
delivered by ambulance clinicians in the East 
Midlands, has been shown to reduce repeated 
callouts for hypoglycaemia
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averaged per each week before and 
each week after the intervention was 
introduced. This gave a more robust 
analysis, allowing for the alignment of  
all clusters at the time the intervention 
started, so simultaneously including 
observations from all clusters grouped 
within individual weeks before and  
after the intervention. Month of the  
year, patient age, gender and 
deprivation were averaged per  
week and included as covariates. 

Finally, a descriptive analysis was 
carried out to see if the care bundle  
had been achieved, with emphasis  
on the number of times a treatment  
was given before and after a blood 
glucose measurement was taken. 

A total of 4,825 patients were 
included in the study, their ages ranging 
from 16 to 104 years old, roughly split 
between male and female participants. 
A total of 884 recurrent hypoglycaemic 
episodes necessitating an ambulance 
callout were recorded during the  
study period of 26 months. 

The GLMM analysis showed  
a decreased likelihood of a repeat 
attendance in T3 (intervention) 
compared with T0 (no intervention)  
(see table for figures). Put simply,  
the intervention increased success  
and decreased failure, in terms  
of repeat attendances. 

at least one treatment, the most popular 
being GlucoGel. Blood glucose and 
heart rate measurements were taken for 
all patients. Other vital signs recorded 
included blood pressure, respiratory 
rate, temperature and Glasgow Coma 
Scale (GCS). The entire care bundle, 
which is measurement-treatment-
measurement, was achieved in 71.1% of 
patients after the intervention, compared 
with 63.3% before the intervention, 
averaged over all three clusters.

Successful leafleting
The findings of this study shows that 
Hypos can strike twice, a pragmatic 
intervention delivered by ambulance  
staff resulted in a significant reduction  
of recurrent callouts for severe 
hypoglycaemia. The stepped-wedge 
design involved four steps and three 
clusters. More specifically, the GLMM 
analysis showed a significant reduction 
in callouts during the last step of the 
intervention, once all three clusters were 
taking part in it. Meanwhile, the ITSA 
analysis showed a clear trend of a 
decreasing number of ‘failures’ 
(repeated callouts) in the post-
intervention period. Also, the time  
to a repeat attendance, when this did 
happen, was longer in the intervention 
period, implying that the leaflet did still 
have some impact on that patient.

staff to present a ‘care bundle’ where 
they would record blood glucose before 
and after treatment, as well as giving  
out advice and the booklet.

Study design and setting
The researchers set up a non-
randomised stepped-wedge design  
for this study. This approach was 
chosen as a way of accounting for 
differences between clusters – the 
different areas of a regional ambulance 
service – by allowing all of them to be 
exposed to both the control (before the 
leaflet was given out) and intervention 
(when the leaflet was given out) periods. 
The three clusters taking part in the 
study were Leicestershire and 
Northamptonshire, Derbyshire and 
Nottinghamshire and Lincolnshire. 

So, there was an initial control 
period, where no leaflets were given  
out and then there were time intervals  
– steps during which each cluster began 
to distribute them. EMAS provided data 
from September 2017 to November 
2019, during which time all the clusters 
would have been exposed to both 
control and intervention periods.

This data included: call categories, 
date and time, location, demographics 
(age, sex, ethnicity), clinical information, 
measurements taken, and treatment 
given. Only patients with severe 
hypoglycaemia and with blood glucose 
under 4mmol/l were included in the 
analysis. The main outcome was coded 
as 0 (success) or 1 (fail). Success meant 
the first attendance was not followed by 
a repeat attendance for hypoglycaemia 
during the period of the study. Fail 
meant that the first attendance was 
followed by a second for severe 
hypoglycaemia.

Analysis and repeat 
attendance results
The data were subjected to statistical 
analysis according to two different 
models. In the general linear mixed 
model (GLMM) the clusters were 
specified as random effects and time 
periods (T0, T1, T2 and T3) and 
intervention periods (intervention  
and no intervention) as fixed effects.  
The clusters were analysed according  
to their crossover from control to 
intervention time. Month of the year, 
patient age, gender and deprivation 
were included as covariates in  
the model. 

The second model, an interrupted 
time series analysis (ITSA) was also  
fitted to the data. The main outcome 
– success or failure of the callout – was 

In this analysis, lower deprivation 
was associated with a reduced 
likelihood of a repeat attendance, as 
was male gender.  The ITSA analysis 
also showed a significant overall 
decrease in repeat attendances           
for hypoglycaemia.

Care bundle results
Ambulance clinicians administered  
four main types of treatment for 
hypoglycaemia: glucose, glucagon, 
GlucoGel and oral carbohydrates. 
Overall, 3,281 (68%) of patients received 

Cluster 1 Cluster 2 Cluster 3

Intervention?  No  Yes  No  Yes  No  Yes

No repeat 
attendance 
(success)

80.07% 84.82% 80.67% 86.15% 76.81% 86.69%

Repeat 
attendance 
(failure)

19.93% 15.18% 19.33% 13.85% 23.19% 13.31%

Table. Impact of leaflet distribution intervention on repeat ambulance attendances  

for hypoglycaemia

We already know that education  
is very important for preventing 
hypoglycaemia. But this education  
can vary from more formal structured 
education to offering printed information, 
including leaflets or providing continuous 
glucose monitoring. Previous research 
has shown improvement in knowledge 
and glycaemic control following a leaflet 
campaign and this was more beneficial 
in more educated patients. This reflects 
what was found in this new study – that 
deprivation, which is associated with 
lower levels of education, was a risk 
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factor for repeat ambulance attendances 
for hypoglycaemia. 

Meanwhile, the authors believe that 
the finding, that male patients were more 
likely to have repeat episodes, may be 
linked to factors such as drinking alcohol 
or sleep deprivation. They also mention 
that there was a trend towards lower 
likelihood of a hypoglycaemic event 
leading to an ambulance call in the  
older patient. 

Leaflets are just one aspect of 
preventing recurrent hypoglycaemia.  
A holistic approach would also include 
close monitoring, tight control of 
medication, regular contact with a 
specialised hypoglycaemia service  
and, of course, a choice of forms of 
education. This study was not designed 
to assess the impact of these other 
aspects, but clearly this would be an 
appropriate subject for further research 
into hypoglycaemia prevention.

Strengths, limitations  
and implications
This was a simple, pragmatic study 
involving a large number of participants, 
with a high proportion of recurrent 
hypoglycaemic episodes (884) over the 
study period. The design allowed all 
participants to be exposed to – and 

benefit from – the intervention, thus 
overcoming ethical issues around  
no intervention or randomisation. 

However, the authors do mention  
a few limitations of their study. The way 
the study was set up: clusters were 
analysed according to their cross-over 
time from no leaflet to leaflet but there 
was no guarantee that the intervention 
had actually taken place. Other 
limitations include a lack of data on  
the type of diabetes and on patient 
reported outcomes after the ambulance 
attendance – this is routinely collected, 
rather than being collected for research 
purposes. Therefore, the researchers 
could not assess which measurements 
should be taken going forward, as  
they only process, rather than analyse, 
the data received from ambulance 
personnel. 

The findings of this study show the 
benefits of ambulance clinicians 
informing and educating people with 
diabetes about the risks of recurrent 
hypoglycaemia during a callout through 
advice supported by a leaflet. National 
UK ambulance organisations like the 
Association of Ambulance Chief 
Executives and the National Ambulance 
Services Medical Directors’ Group have 
already recommended introducing 
community pathways for people with 
diabetes and hypoglycaemia. However, 
these need further evaluation. The  
NHS 10-year plan also has a focus  
on ‘developing more rapid community 
response teams to prevent unnecessary 
hospital spells and speed up discharges 
home.’ Both these calls are in line  
with the findings of this new study. 

The Hypos can strike twice 
intervention has other benefits. It is low 
cost – estimated at only £3.70 per 
intervention - £3.60 for the extra staff 
time and 10p for the leaflet. Its simplicity 
means it could easily be scaled up to 
other services. However, the effects 
were small, and the authors recommend 
that, going forward, interventions based 
on behavioural theory, including direct 

referrals to community pathways,  
should be further evaluated. 

In conclusion, lead author  
Professor Niro Siriwardena said: 
“Although hypoglycaemia can be 
serious if left untreated, it is possible  
to treat the condition and prevent a 
future episode, if action is taken early. 
Prevention, instead of reaction is always 
favourable, so we wanted to see what 
impact the Hypos Can Strike Twice 
booklet has on people when it comes to 
dialling 999 for hypoglycaemia. The new 
process of care was found to work, was 
easy to use, acceptable to patients and 
prevented recurrent hypos. By reducing 
potentially unnecessary calls to the 
ambulance service, it may also decrease 
hospital attendances, thereby reducing 
pressures and costs for ambulance 
services and hospitals.” Co-author 
Kamlesh Khunti, Professor of Primary 
Care Diabetes and Vascular Medicine  
at the University of Leicester, said: “This 
is an important study because it shows 
that by improving education, we can 
ease the pressure on the NHS and 
improve the quality of life for people 
experiencing severe hypos. This study  
is also another example of how we are 
working to bridge the gap between 
research and frontline healthcare, 
ensuring evidence is adopted sooner 
leading to improvements to services  
and people’s lives.”
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This is an important study because it shows that  
by improving education, we can ease the pressure  
on the NHS and improve the quality of life for people 
experiencing severe hypos. This study is also another 
example of how we are working to bridge the gap 
between research and frontline healthcare, ensuring 
evidence is adopted sooner leading to improvements 
to services and people’s lives. 

find out more
The Hypos can strike twice 
leaflet will soon be available for  
all ambulance services to use  
and provide to their staff and 
patients. To register your interest 
in receiving the booklet, visit: 
https://arc-em.nihr.ac.uk/
clahrcs-store/hypos-can- 
strike-twice-booklet
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